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PREFACE

The purpose of this Notebook is to assist educators who are designing and implementing
inservice education programs 1o facilitate the effective use of Computer-Integrated Instruction (CII)
in schools. CII involves the use of the computer as a problem solving tool. CII includes the ase of
applications such as databases, graphics, spreadsheets, telecommunications, and word processors,
these are generic applications in the sense that they can be used in many different subject areas and
grade levels. CII also includes use of special purpose software designed to help solve the problems
occurring in specific courses or disciplines.

This Notebook was prepared by the staff of NSF Project TEI 8550588, which received three
years of funding beginning September 1985. It is one of four noiebooks to be prepared that
include:

CI3 Notebook for Elementary School

CI3 Notebook for Secondary School Mathematics
CI3 Notebook for Secondary School Science

CI3 Notebook for Secondary School Social Science

The problem addressed by this NSF Research and Development Project is the disparity between
the overall capabhilities and potentials of CII and the current implementation levels of CII in our
schools. There is strong support from computer-knowledgeable educational leaders for increased
use of Cil.

Growth in appropriate use of CII depends on schoois having:

* Access to appropriate hardware;

¢ Access to appropriate software;

+ Access to appropriate curriculum and instructional support materials; and

« Appropriatel, trained teachers and school administrators who supr ort increased use of
CIL.

The cos of computer hardware continues to decline even as its capabilities continue to increase.
The amount of computer hardw are available for instructional purposes is now sufficient to have a
significant impact on schools. Moreover, hardware availability is continues to grow +ery rapidly.
This project assumes that the p..oblem of hardware access will gradually diminish; thus, this project
does not focus on the hardwase problem.

The quantity of educational software is continuing to grow, while the average quality continues
to improve. A 1986 estimate suggested that there were about 10,000 educationally oriented,
software programs for microcomputers commercially available. The Educational Sof:ware Sele. :or,
published by EPIE, lists nearly 8,000 titles. The amount and quality of CII software now available
is adequate to support exxensive use of CII in schools and to have a major impact on school
curriculum. The educational market is large enough to support a viable, competitive industry with
many companies participating,

This project does not focus on the overall problem of educational software. However, each
Notebook contains information about a number of pieces ot educational software. To the extent
possible, the focus is on curre.tly available generic CII software. In cases where more specific
pieces of CII software are discussed, they were selected because they are readily available, and are
apt to remain so for some years to come, and because they fit the specific instructional needs of the
authors of these notebooks.

Instructional support materials include textbooks, workbooks, and reference materials; films,
filmstrips, and video tapes; and course goals, course outlines, and teacher support materials.
Although there is a substantial amount of instructioral support material for learning/teaching about
.omputers (teaching computer literacy, computer programming, and compute: science), the amoun.
of instructional support materials for CII is sill quite limited. This pro;2ct includes the developz:..nt
of a modest amount of CII teacher support materials, a number of sample lesson plans have been
developed and are included in the Notebooks, for exarrple. It is not, however, a major goal of this
project to develop CII instructional support materials.

CI3 Notebook » 0.3 Preface » Page 1
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The NSF Research and Develupment project focuses on the development of effective methods
for the inservice education of educators interested in CII. The materials contained .n the Notebooks
are intended for computer education leaders who are designing and implementing CII inservice
education workshops and courses. Each Notebook contains a detailed outline of an eight-session
workshop along with support materials. A number of "Copy Me" pages are included for
dissemination in an inservice workshop or course.

It is recognized that designers and deliverers of inservice education vary widely in their
experience, computer background, and academic area of specialization. With this in mind, two
general methods are envisioned for using the materials in these Notebooks. First, an inservice
provider might rely heavily on a particula:s Notebook, following it closely in giving a sequence of
workshops or a course. Second, an inservice provicer might use these Notebook materials to get
ideas and to serve as resources in designing and presenting CH instruction to educators. In either
case it is ev~ected that the inservice provider will benefit from use of the Notebook materials and
will learn some new ideas about effective inservice and CII.

This Notebook presents a particular philosophy of inservice education. It is a process-oriented
philosophy, as distinguished from a content oriented philosophy. Thus, an inservice education
program based on this Notebook will look quite different from the traditional computer-oriented
inservices that have been widely presented in recent years. The resulting inservices are fun to lead
and fun to participate in. They are an effective way to encourage the increased and appropriate use
of computer-integrated instruction in schools.
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How to Read and Use This Notebook

The purci..ser of a single copy of this Notebook receives a print copy and a copy in MacWrite
format on 800K Macintosh disks, and a single user site license.

The single user site license gives the one person who is designated as
the "Primary User" of the site license the right to make copies of all of
the materials in this book for classes he or she teaches. If the single
user site license is purchased by a school or school district, the intent
is that one person be designated as the "Primary User." If several
people are to teach using this book, a multivser site license should be
purchased. The right to copy materials from the book does not
transfer to participants in classes taught by the "Primary User."

Information about purchasing a multiuser site license can be obtained from the publisher, the
International Society for Technology in Education, 1787 Agate Street, Eugene, Ore zon 97403.

The disk copy is organized into folders, sut folders, and individual files in a systematic and
relatively logical fashion. At the bottom of each page of the print copy there is information that will
help you locate the appropriate file. on disk. The typical footer consists of three parts:

Brief title of the book: CI3 Notebook
File name: This is explained in morc detail below.
Page number within the specific file: Each file is numbered sequendally starting at Page 1.

The name of an individual file is two or tiiree digits, separated by periods, and a brief title. You
will notice that the name of the file you are currently reading is 0.4 Read and Use. The first digit of
the sequence is a folder number. This file is in folder number 0. The second digit refers to a
particular file within the folder unless there is a third digit. If there is a third digit, the second digit
refers to a subfolder number, and the third digit to a file within that subfolder.

This Notebook contains a great deal of information to aid you in conducting an effective
in.ervice for integrating computers into the curriculum. Most readers will want to skip around in
the material, rather than reading it from cover to cover. This section is a guide to help such readers
by presenting a brief summary of each section and how and when to use it.

Section 1: Effective Inservice

Substantial literature exists on effective inservice. This section of the Notebook contains a brief
summary of the effective inservice literature followed by a discussion of the CI3 mode! for the
inservices designed for this NSF project. We recommend that you read all of this section.

Section 2: Background Information

The first part of this section is a general overview of computers in education. It might be used
as a handout at an inservice for educators who have not had previous coursework or extended
workshops on computer uses in schools.

The second part of this sect.on discasses the roles of computers in prcblem solving. This is
essential background information for all inservice presenters. 1t can also be used as a handout for
workshop participants.

Section 3: Initiating/Planning an Inservice

This section offers a few suggestions.to consider when beginning to plan an inservice. Novice
inservice organizers will want to read this section.

CI3 Notebook ¢ 0.4 Read and Usge Page ]




Section 4: An Eight-Session Elementary School Inservice

The inservice described in this Notebook is eight sessions of two hours each. Although the
basic information included can be presen.ed in eight session, there is enough material for additional
sessions if desired. We suggest that you carefully read through the materials for all of the sessions
to get the general idea of the information presenied.

Session 1: Interpreting Data with Graphs.

We begin the inservice series by learning to use graphics software to represent data. Such
visual representation of data is a considerable aid to solving problems involving a large quaatity of
data. The specific software we use is MECC Graph, Lut any relatively simple graphics package
suffices. The main emphasis is on beginning to understand some roles of computers in problem
solving and how use of the computer as a tool in the everyday curriculum leads tc changes of
emphasis and approach on a variety of topics.

Session 2: Integrating Graphing Software with Existing Materials.

This session focuses on integrating use of computer graphics ir*o the existing curriculum.
Participants will look «t curriculum materials they might currently be using in their schools, and fir.d
instances in which computer graphing applications might be appropriate. The focus is on use of the
computer as a tool for students, as a tool for teacher-presented demonstrations, and as an aid for
preparing student handout materials.

Session 3: Unstructured and Structured Data.

This is the first session on using the computer to store, organize, and retrieve data as an aid to
problem solving. Participants will be introduced to the use of database software from MECC and
will begin to explore capabilities and limitations of such software.

Session 4: Structuring and Analyzing Data.

We continue to learn about datahase software and the types of problems that can be solved by
use of databases. In this session participants will gather, organize, and analyze data. This session
also includes an introduction to Applei/orks, which is an integrated package with database,
spreadsheet, and word processing components.

Session ,: Database ard Word Processing.

In this session we end our database studies and begin working with word processing.
Participants practice creating a database and learn to think about what questions a database might be
designed to help answer, or what problems a database might be designed to help solve. The major
focus of the remainder o the inservice sessions is on process writing in a word processing
environment. We introduce wcrd processing through use of FrEdWriter, which is freeware
designed for use on the Apple I series of microcomputers. Even in this initial introduction, the
emphasis is on the writing process rather than on learning the key strokes and other details of a
particular word processor.

Session 6: Prewriting Activities with Word Processing.

Process writing begins with prewriting. This session focuses on the use clustering techniques
and on "prompts” as part of the prewriting process. FrEdWriter contains good facilities to aid
teachers in doing prompted writing with their stiudents.

Session 7: Process Writing Conferences and Formuia Vision.

After students have completed a draft of a piece of writing, they are ready to receive feedback.
Feedback can come from therr selves, their peers, or iheir teachers. This session focuses on peer

CI3 Notebook ¢ 0.4 Read and Use * Page 2
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and teacher conferencing techniques. However, about half of this session is spent on a piece of
software that has little to do with writing. Formula Vision is a one screen spreadsheet-like piece of
software useful 1n math and science veginning at about the fifth grade. Itis an excellent tool for
introducing students to the ideas underlying spreadsheet software.

Session 8: Revision and Editing with a Word Processor.

The final session focuses on use of a word processor to revise and edit one's writing. Time is
also previded for participants to plan how they will continue to use computers with their students.
The final activity is an evaluation of the inservice series.

Si:ction : Instruments and Evaluation

The NSF project used a variety of instruments for needs assessment, formative evaluation, and
summative evaluation. Copies of these instruments ana a discussion of some of the results are
included in Section 5. The NSF projest inservices placed considerable emphasis on formative
evaliation, and we recommend that workshop leaders do likewise. Such an emphasis will help
workshop leaders adjust their presentations to meet the needs of participants.

Readers are also encouraged to study Seymour Hanfling's doctorate dissertation, which was
completed in the fall of 1987. Hanfling's work focused on formative evaluation of the NSF
project. His dissertation was directed by Dick Rankin (the project eval-.aior) and Robert Sylwester.
It provides substantizl information about the effectiveness of the project during its first year.
Additional detailed information on the long term effects of the project are discussed in Vivian
Johnson's doctorate dissertation completed in summer 1988 under the direction of Dick Rankin and
Dave Moursund.

CI3 Notebook * 0.4 Read and Use ¢ Page 3
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EFRECTLVE INSERVYICE

1.1
What the Research Literature Says

Change is difficult. Itis difficult to imagine, difficult to plan for, difficult to implement,
difficult to manage, and difficult to measure. Fullan ,.982) states that, in the educational context,
"change involves ‘change in practice™ (p. 30) and he demonstrates several difficulties. For one,
change is multidimensional; new materials, new teaching approaches, and alteration of beliefs must
be considered.

Inservice training is a major tool in the implementation of educational change. In reporting a
research-based mode! for such training, (Gall & Renchler 1985), the authors state, "No one yet
preten-is to have discovered all the elements that make staff development programs completely
successful” (p. 1). One reason for this is the difficulty in designing studies that can "tease out” the
effective practices from the background noise of incidental and uncontrolled effects. The most
reliable measure of effectiveness—change in student behavior—is several steps removed from the
major actions of most staff development programs. Joyce and Showers (1983) describe 2 model
involving classroom-ievel coaching that promises to take the training all the way to the level of
observaton of actual classroom practice, but such designs are rarely implemented due to limitations
of time and funding.

Because change takes time and is best viewed as an ongoing process, the internal state of the
learners—in this case, teachers themselves—is an imyortant consideration. Hall (1982) showed
that it is desirable to match inservice 10 current levels of concern of the individual participants.
Furthermore, continued tracking of the evolution of their level of concern can function as a
diagnostic tool for modifying the content of training "on the fly," should modifications be
necessary.

The literature on inservice designs that are specific to comy-uter education is sparse. Gabel
(1984) reviews the work of Isaacson (1980), Winner (1982), and Ferres (1983), and finds, that
their essentially descriptive studies do not speak to the issue of effectiveness, but instead
concentrate on the mechanics of deveicping and presenting special purpose inservice training.
Gabel's own work concluded that the model suggested by Gall and Renchler {1985) was a valid
and useful framework for organizing computer education inservice.

In this section, the categories for the dimensions of inuservice follow those outlined by Gall and
Renchler (1985) and are divided into five categories. content and organization, delivery system,
organizaticaal context, governance, and evaluation.

Inservice Dimensions

Content and Organization. The reaim: of the planning, development, delivery, and
follow-up of actual training sessions is below the level of more global concerns such as the
environment in which inservice is provided, the goals and standards of the institution whose
teachers are being educated, or the measures by which the inservice program is to be evaluated. Of
cousse, these global issues have great impact on the trairing to be delivered. For example, the
environment may deter.nine the resources, iming, extcn. and depth of the program. The goals and
standards of the institution (e.g., a school district) should strongly influence (if not actually
determir.c) the content of the program. The meac.res of evzluation may direct the attention of the
trainers to emphasize more closely monitored eiements of the program at the expense of other
elements Icss emphasized by the evaluation instruments.
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Nevertheless, the actuai conduct of an ;service may be separated trom these other conierm:
and a large body of literature (acco.npamed by a much smailer body of research; is avaulable &¢
.nspection. The predominant featu.e of the literature :s that it s generally based apor commuor:
practice, rather than upon actual research. In fact, the managzement and evuluanon of insenv s
training is more thoroughly researched than the conducr cf inservice.

Gall and Renchler (1985) wdenufied the dimensions of methods of delivenng an inserace

1 Readiness acovites. What acnons are tazcn pnour .0 the conduct of raining to ruse teache:
awareness of the importance of the insenvice program? How are school leaders prepared
for their roles 1n the raining? What p-rtcipant informanon 1s gathered before the progran:
begins?

tv

Instrucuonal process. What training methods wi'' be used to help teachers acquire the
target knowledge and skills?

3. Mantenance and monitoring. What provisions are made to observe and measure the st
level of applicarion of the content of the training to classroom practice?

4. Training site. Is the training best camed out at the school site, or 1s another locanon more
appropnate?

5. Trainers. What tramner charactenisncs may impact the effectnveness of the training program:”
6. Scheduling. What duranon, spacing, and iming should the traiming program have’

Competently designed inservice training programs will address each of these dimensions. The
usual practice of trainers is t0 give great attepnon to the ‘nstructional process, scheduling and the.
own preparation.

An addinunal quesnon to be addressed mught considet any practical distnctions that exist amor g
different types of learrers. Are adults .a gereral (and teachers in particular) sufficiently different
frum other leamers that exceptiuns or refinements must be made to the well researched principles of
leaming? (see Gagné, 1977) Although :he most genera! of these learning principles remain intace,
researchers such as Knowles (1978) have deternuned that adult learners are sufficiently differen:
from children as to merit disnnct consideranon. Among the important features of adult learne:s
cited in Knowles' work are that:

1. Adults learn by doins;, they want to be involved. Mere demonstration 1s usually
insufficient. Practic and even coaching are highly desirable.

2. Problems and examples must be realistic and relevant to them as adults.

. Adults relate their learning very strongly to what they already know. They tend to kave a
lower tolerance for ambiguity than children, so explicit attachment of new knowledge to
their existing base is a paramcunt necessity.

4. Adults tend to prefer informal learning environments, which are less likely to produce
tension and anxiety.

5. Changes in pace and instructional method tend 10 keep the interest of the adult leamer high.
6. Cnless the conditions of training absolutely require it, a grading system should be avoided.

Checklists of criteria met in the course of training, for example, are less inimidanng than
the assignment of grades.

CI3 Notebook ¢ 1.1 Research Lit.rature ¢ Page 2
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7. The instructor should frame his or her role as that of a facilitator of learning rather than as a
font of knov.ledge or expertise. This guarantees that participants will find the trainer

% approachable, an absolute precondition of communication between adult Jearner and
teacher.

It is obvicus that these adult learner characteristics are of great concern to the teaching of adults
and they should govel.: several aspects of the preparation, delivery, and follow-up. The impact of
these elements of training is discussed below in summary with lessons learned from other sources.

In a study of the impact of inservice on basic skills instruction, Gall etal {1982) identified a
number of deficiencies in the ordinary conduct of inservice:

1. Programs tended to be focused on the professional goals of individual teachers rather than
on the improvems:nt of the school instructional program. Teachers' goals and school needs
are not always in consonance.

2. One-shot training or short sessions failed to show impact on the school’s instructional
program.

3. Although the inservice programs were sponsored and financed by districts or schools, the
general plan and learning activities of the training were based on goals and objectives that
had little or no demonstrable connection to those of the school or district.

4. Programs were very rarely assessed on the tasis of actual improvement of student
performance.

5. Most inservice programs lacked several of the following desirable features: readiness
activities, a merting, follow-up activities, and in-classroom observations to identify
changes in teacher behavior that migh** attributed to the inservice training.

These researchers judged that programs exhibiting such deficiencies will have little impact on
teacher practice or student performance.

Much of the work of Joyce and Showers (1983) centers on governance issues, but th2y also
have critical points to make concerning the conduct of inservice:

1. Training may be considered to be composed of levels 0"~ -"alvement: iec.are,
demonstration, practice in the training environment, pra. =" the target environment, and
coaching in the target environment.

2. Generally, lecture and demonstration have little impac in te-ms of changing teacher
behavior.

3. Practice (following lecture and demenstration) contributes greatly to change in teacher
behavior.

4. Coaching (following lecture, demonstration, and practice) not only contributes further 0
change, but also creates opportunities for disseminaton of an innovation or desired practice
throughout the unit (e.g., department, school, or school district) in which change is
desired. One of the most promising of these opportunities is peer coaching.

Echoing elements of both Knowles (1978) and Joyce and Showers (1983) ar= some of the
findings of the Florida State Department of Education (1974):

1. Inservice programs that place the te....er in an active role are more iike!; to accomplish
their objectives than those which place the teacher in a receptive role.

CI3 Notebook ¢ 1.1 Research Literature ¢ Page 3
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Programs that emphasize demonstration, supervised trials and feedback «re more
cuccessful than those that simply present new ideas or materials to teaci:ers without
opportunities for practice.

3. Programs in which teachers share and provide niutucl assistance to each another are more
likely to succeed <.an those that fail to encourage interaction during and after training.

4. Self-inidated and self-directed ‘raining activities (although seldom used in inservice
education prograns) are associated with successful accomplishment of program goals.

The literature offers many similar indicators of success or effectiveness in inservice conduct.
They are briefly summarized as follows:

1. The content of inservice education programs, should be directly and immediately linked to
the goals of the agency sponsoring the iraining.

.IJ

The characteristics of teachers as adult learners should be tak.n into account when inservice
education activities are designed. In particular, the activities should be relevant to them as
adults, new knowledge should be explicitly connected to previous knowledge, an air of
informality should predominate, grading systems should be avoided, and the trainer should
act as a facilitator.

3. Designs that featurr. multisession contact and develorment of an ongoing relationship
between trainer azd teacher is preferred over one-shot designs.

Ja

If possible, the aining should include not only presentation of information and
demonstration of new methods and skills, but also supervised practice and coaching.

Organizational Context. When referring to the organizational context in which inservice
education occurs, Gall and Renchler (1985) echo the "modal systems” of Joyce and Showers
(1983). Whiie Gall and Renchler recognize the five modes identified by Joyce and his colleagues,
they prefer to think of these modes as representing different functions of inservice education and go
on to ide ..dfy four such purposes: (a) inservice for personal professional development; (b)
inservice for credentialling; (c) inservice for the purpose of induction into the profession; and (d}
inservice for school improvement.

“"Inservice for school improvement” speaks directly to the school as an organization.
Operationally, one can define the organizational context as those organizational elements of the
school that dire<tly influence the success of inservice education. But organizational context alsc
implies a series of intenrelated components that work in relative harmony. To divorce any one
component from the whole distorts our perception of and reaction to that element. Just as our
perception of our environment is continuous, sc the school must be viewed holistically as a
continuous, dynamic collection of interlacing and interactive parts.

A meta-analysis done by Lawrence and Harrison (1980) concludes that the most effective
inservice programs address the school as a unit. Their research supports the contention that
inservice is most effective when the emphasis is on global goals rather than personal developmen.

These findings are consistent with the observation of noted anthropologist Edward T. Hail
(1981) about the essental nature of the context of expression and action. He states ‘hat context
determnines everything about the nature of the communication and predicates further behavior. A
focus on schoo: improvement places the “situational dialect” of the teacher professional life of the
teacher within the larger frame of the school as a complete unit. This broad focus of shared goals
gives a context of discussion in harmony with the larger organizatonal context. A somewhat
Jifferent but complementary observation is made by Pitken (1972) when she examines the question
of social membership. She notes that with respect to learned or cultural norms, the wholeness and
uniformity of our society is determined by the acquisition of like patterns by people exposed to
them. These views lead again to the conclusion .hat the more consonant the goals are with the
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school, the more consistent will be the patterns of compatibility between the behavior elicited and
those expressed by the administration and support staff. In essence, the new behaviors or activities
\aust mirror the intentionality of the school as a unit.

If we place the goals of the inservice wighin the larger framework of the school environment and
provide a collegial support structure, chances of institutionalizing any changes are improved. In a
fundamental sense, the organizational context provides the ecological gestalt of action and
interaction. Compatibility between the objectives of the inservice and those of the school is
essential if changes are to be made a part of the taken-for-granted background of the teacher,
administrators, and suppoit staff in their daily activities.

Holly (cited in Gall & Renchler, 1985) surveyed 110 teachers and found a general preference
for activities that allowed them to work with other teachers. Ngaiyaye (cited in Ga™ & Renchler,
1985) found that teachers preferred to work with teachers who had similar educational duties.
Domain-specific knowledge as defined by Doyle (1983) consists of an explicit semantic network of
relevant informaticn and identified methods or strategies for applying that information. Although
Doyle was addressing academic content, it seems clear that the same theme can be applied
effectively in inservice education. Thus, not only does educational research suppoxt the need for
teachers to work with teachers, but it supports a more specific domain of discourse in which they
share their goals and concems with teachers in their own or similar subject areas. In a collegial
environment made up of their peers, teachers can relate common concerns and share methods or
strategies central to their needs as educators (U.S. Department of Education, 1986). Furthermore,
teachers with similar instructional assignments can share materials, tools, and new methods of
instruction.

Unfortunately, there appears to be no research examining the relative effectiveness of variations
in teacher inservice groupings as defined by Gall and Renchler (1985). Wade (1985), however,
<oes indicate in her meta-analysis that participation by both secondary and primary school teachers
is more effective than either group working alone.

In an organizational context, the school principal as an instructional leader plays a major
influential role. Research by Louchs and Pratt (cited in Gall & Renchler 1985) indicates that the
role taken by the principal in the implementation efforts of a program is essential to the success of
the project. Leithwood and Montgomery (cited in Gall & Renchler 1985) have shown that an
effective principal will participate in at least part of the inservice workshops attended by the staff.
Finally, the Rand study (cited in Gall & Renchler 1985) suggests that without the approval of the
principal, teachers generally will not implement a new curriculum or process.

As noted above, the school is a dynamic but loosely coupled organization. This loose coupling
requires a mediating force that lends a coherence to its structure. Thus, the principal seems to act as
a lens to keep school goals clearly in focus and as a guide to keep teachers on track with district
objectives (U.S. Department of Education, 1986).

Governance. The 1ssue of governance frames the larger context of school as a functioning
unit. Operatiorally we can define governance as that organizational process of decision making that
determines schiool policy and directs school resources. The governance of inservice education
specifically addresses concerns about the way an inservice will be designed and offered to the
district staff. The study by Mertens (1982) clearly shows that the view of :he teacher as a
professional must pervade the district; when teachers are viewed as professionals, inservice
projects are more successful than when teachers are viewed merely as functior.aries. All projects
and or policy decisions need to be approached in this light.

There appears to be no research on the most effective infrastructure for carrying out the process
of governance at the district level. However, there is ample research to indicate that this process
must take into account teacher concerns and expectations. Many researche:. indicate that the teacher
must be given the opportunity to be part of the planning. If teachers are not consul.ed the results
can be disastrous. Wolcott (1977) documented a carefully planned effort for educational change in
a school district in Oregon. This mammoth seven year plan involving several hundred thousand
dollass, vast district resources, and uncounted hundreds of i.ours for both planners and teachers
failed. Its primary failu.e was the: 1t did not take into account the needs of the educator. It was
conceived as a "top-down" approach and implemented as such.
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Wolcott reaffirins the importance of teacher participation in the planning process. What is not
clear is how much control teachers should have over the inservice content. On one side is the work
of Schurr (cited in Gall & Renchler, 1985), where it is shown that teachers desire input into the
planning prucess; on the other side is the work of Wade (1985) that incicates inservice scssions @
were gauged as "less successful” if participants were regarded as the major contributors to the
process. Indeed, her meta-analysis shows that inservice sessions asi: more effective if the leader
assumes the role of "giver of information"” and teachers as "receiv :is of information.” Clearly, a
palance seems necessary. It is important to ascertain the nee s of teachers so that inscrvice sessions
can be directed specifically to their needs. On the ¢ .  hand, the integrity of the insc. .ice content
must be maintained with policy and planning decisions attemptirg to strike 2 bala. ce Letvera
teacher input and district needs.

Another Issue of governance is the recruitment of part’c.cant.. Motivation to attend inservices
can be subtly but definitely enhanced if the researcr. sutiined in this section is taker into account. A
feeling of personal connection with the concerns of the inservice is also important. Moursund
(1988) suggests that ownership in a problem-solving process is critical. Inservice by definition is a
form of problem solving. If participants can feel a sense of ownership of the content of the
inservice, they will want to attend and suke seriously the purposes of the project.

Wade (1985) confirms the need to have a sense of ownership, pointing out that inservice is
more scccessful when the teachers are giver special recognition for their involvement. But she
further reports that projects are moe successful if teachers are either designated to attend or selected
on 1 competitive basis. Clearly, the -esearch confirms the need of teachers to be a willing part of
the process, but it also indicates that directing ieachers to attend is not predictive of failure.
Obviously, this is a complex issuc. {How teachers are directed to attend is inaportant; the content and
relevance of the inservice is im~ >rtant; the organizat.onal context is important; and the way the issue
of govemance has been handled in the schcol is historically important.

Other incentives for attending inservices described by Betz (cited in Gall & Renchler, 1985) are
release time, expenses, and college credit. Administrators, however, can take heart in Wade's
(1985) finding that almost any inservice can make a difference. She reports that inservice of any
kind, on the average, resulted in half a standard deviation greater positive change than control
groups. This is a clear indication that inservice education can influence the quality of the education.

In summary, effective .nservice must take into account the school orzanizational context and its
governance policies. It appe«=rs that the more the inservice speaks to the unifying goals of the
school, the more effective will be the results.

Evaluation. As stated in Gall and Renchler (1985): "The evaluation of inservice programs is
not a well-developed field," and "... systematic evaluation of inservice program.. is the exception
rather than the rule” (p. 30). In an effort to bring some order to the field, Gall and his colleagues
(1976) attempted to define the different levels at which inservice training might have effects. They
defined four levels:

Level I. Implementation of the inservice program. (Measures of the quality of the training
itself.)

Level II: Teacher improvement. (Measures of actual change in teacner behavior in the
classroom.)

Ievel IIi: Change in student performance. (Measures of the degree to which improvements in
teacher performance lead to improvements in student achievement.)

Level I'V. Changes in the environment. (Measures of changes in the school that may be
indirect [or even unintended] results of the inservice program.)

The further away we get from measuring the direct delivery of training, the less certain we caa
be that changes in Levels II, ITI, and IV are actually atwributable to the training program. Other
factors, unpredicted and unmeasured, may have greater impact than training.

At Level ], the elements nientioned previously in the Content and Delivery System section
(readiness activities, instructional process, maintenance and monitoring, training site, trainers, and
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scheduling) should be measured directly. In addition, some yuantification of the degree of
relevance of the program to teachers' perceived and actual needs should be attempted.

At Level II, the best r...asures are those of increased teacher competence. If the program is of
novel content (as a computer inservice might well be), conventional wea urements might have to be
supplemented with new ones that reflect the content of the traiiing. Obscrvational measures of
actual classroom pract.ce are the preferred instruments.

At Level II, measures of student achievement are appropriate. Because this level is rather far
removed from the *raining, it may be difficult to attribute changes in student behavior directly to
actual inservice practices.

At Level IV, we hesitate to suggest methods of measurement. Alth.ough instruments can be
created to measure school climate and levels of intercozamunication among the staff (Joyce, Hersch,
& McKibbin, 1983), it is perilous to presume explicit ccnneciions between an inservice program
and a change in the school environment.

Conclusion

To narrow the scope of the literature on effecti . - inservice, this review concentrates on Literature
dealing with the actual conduct of inserv'ce.

The five dimensions of inservice (.€., content, delivery system, organizational content,
governance, and evaluation [Gall & Renchler, 1985]) were used to examine the literature. The
predominant feature of the literature is its bases in ¢ommon practice, rather than on actual research.
Literature specifically related to implemerting changes in educational computing is extremely
limited. The literature that exists concentrates un the delivery system aspzct of Gall's classification.

Currently, staff development is the major tool for implementing educational change. Reviewing
the literature confirmed our intuitive belief that effective inservice is difficult to attain for the
following reasons:

1. Change is taultidimensional. (We are de:ling with change in a school s; stem, and a school

system is a very complex entity.)

Change is a slow process. (It is the nature of 2 stabie and functioning system to resist

change. School systems seem to be exceptionzlly resistant to change, and change only

slowly.)

Etfective inservice is resource intensive. (In many settings the resources available for

inservice education may not be adequate to produce a significant change.)

Learning styles of adults are complex. (A typical inservice will involve adults with widely

varying interests, characteristics, and backgrounds.)

Global characteristics .f school systems, many of which are outside the influence of the

inservice nrovider, influence change.

Participation of teachers in the process of setting goals for inservice may =nhance the

learning of the participants, but it is difficult to properly achieve this participation in goal

setting.

7. Mechan’ s for evaluation of inservice programs are ill-defined and infrequently
attempted.

to
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1.2
THE CI3 MODEL FOR EFFECTIVE INSERVICE

(Note: This is a slightly modified version of a paper written by Seymour Hanfling, Judi Mathis,
and Jim McCauley for presentation at the University of Oregon "Extensions of the Human Mind"
conference in August 1986. These three authors were all members of the NSF CB project staff
when the paper was written.)

The Computer-Integrated Instruction Inservice (CI3) project directed by Dr. David. Moursund
began in September 1985. The purposes of the three-year project: were (a) to develop an inservice
model for educating teachers in methods of integrating general computer software tools such as
databases, spreadsheets, graphics programs, science tool kits, into their curriculum; and (b) to
develop a method for training inservice trainers in the use of that CI3 model.

During the firs¢ year the project team concentrated on developing the inservice model and
materials in two areas: elementary schools and secondary school mathematics. The second year of
the project continued this teacher inservice development and extended it to include secondary
school science. It also developed an inservice to train trainers in the use of the CB model. The
third year will refined the materials from the second year, created materials for secondary school
social studies, and began dissemination of the resuits of the project.

The ultimate goal of the CI3 project is to bring about improvement in the classroomy; this is a
formidable task. The process of bringing about improvement through innovation in the classroom
by staff development has been studied extensively ( Berman & McLaughlin, 1978; Dillon-Peterson,
1981; Fullan, 1982). Even though there is no agreement on the "one" best way to do staff

G development, there is agreemenit on the need for the support and involvement of the major
components of an educational system: the teachers in a school or department, the building
administration, the central adrunistration, the school board, and the students' parents. The CI?
project used this knowledge in formulating an inservice program.

First, we received the support of the central administration of the district withi which the
workshops took place. Second, we viewed the school (or department in the case of a high school)
as the unit of change, not the entire district. We worked with groups of teachers from a building (or
department). Finally, an administrator from each building was required to participate along with the
teachers. As Wood, Thompson, and Russell (1981) po.nt out:

For staff development to have a lasting effect, the principal must be committed to the
implementation of the inservice goals, participate in the inservice planning and activities,
encourage other staff members to participate in training programs, and support and reinforce
the implementation of nev/ knowledge, skills, and strategies. (p. 63)

During the first year of the project we were quite successful in getting school administrator
participation in the project. During the second and third years we were less successful. There is a
substantial body of theory on how to organize and conduct an inservice to be as effective as
possible. It usually turns out that there is a substantial difference between the theory a.xd what one
is actually able to accomplish. In this case, we were not able to secure school administrative
participation at the level we would have liked during the second and third year.

During the first year, the CI3 project worked with two groups of educators. One consisted of
the principals and a number of elementary school teachers from three sctools. The second
consisted of mathematic. teachers from a middle school and a high school .nd an administrator
from each building. There were approximately 17 participants (all volunteers) per group.
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Prior to the training, a needs assessment was conducted by interviewing all the participants. We
acquired knowledge on a variety of topics, including the participants' current educational and
personal computer usage; their access to computers, computer lab(s), and software; their views or
educational uses of computers; and the areas in which they desired training.

Originally seven inservice sessions were scheduled. The sessions were conducted after school
and usually at the computer lab sites of the participating schools. (Two sessions were conducted on
the University of Oregon campus.) The introductory and closing sessions were originally
scheduled to be five hours long (with dinner provided), and the five other sessions were to be two
hours in length, held every other week. The teachers found the first five-hour session to be too
long after teaching all day. We adjusted our schedule and shortened the last session to two and a
half hours. As a result of this experience, we redesigned the second and third year inservices to
consist of 16 hours of workshops in eight two-hour sessions.

The Inservice Model

The wise leader knows that the true nature of events
cannot be captured in words. So why pretend?
Confusing jargon is one sure sign of a leader who does
not know how things happen.

The Tao cf Leadership by John Heider

Inservice Design Principles

The participants in our inservices reflected a wide range of backgrounds and teaching
environments. Although this lack of lomogeneity is a common difficulty in cotnputer-related
inservice education, it led to the develepment of a significant premise of these workshops.

Clearly, these workshops are n.t inservice trainings in the sense of teaching a specific teaching
technique, computer management skill or even competence with a specific piece of software, but
instead are educarional wo.kshops. They are meant to expand teacher knowledge and capabilities in
the classroom, and they prcwide an environment ror exploring and learning about the applications
of computers and software tools in the curriculum.

The issue of training versus education is critical Cornputers will be part of education from now
on. All teachers will eventually need to deal with computers in schools. Computer inservice for
teachers needs to be an appropriate blend preparing them to make some immediate use of
computers, but also laying a firm foundation for continued growth and learning in this field. It was
our observation that many inservices on computers place too much emphasis on what keys to press
and the specific details of particular pieces of software. Many inservices of this sort do not do a
good job of developing computer-related foundational knowledge such as general roles of
ccmputers in problem solving, changes in education needed to prepare students for life in an
information Age society, etc.

The following design principles were used to create the balanced environment we deemed to be
appropriate:

1. Each session should offer participants at least one idea that can be used immediately or .n
the short term future in their classrooms. This idea might be an activity, a piece of
software, a teaching style, or a management aid. The sessions are rich leaining
environments in which participants discover and experience many ideas and applications of
computer-related activities and software tools. These environments provid . many
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opportunities for participants to find ideas that are appropriate and relevant to their
instructional situations. The process of discovery also helps build ownership and increases
the likelihood of classroom implementation.

Software should always be introduced in an instructional context. Rather than training
participants in the details of a piece of software. the tool is introduced with classroom
examples. Activities are designed so the participants can be successful even if they have
only partial knowledge of the software. This allows teachers to see that they need not
understand all of the nuances of a program before they use it in the classroom. There are
two reasons for this approach: First, it helps teachers explore and gain an understacding
of the instructional uses of a specific software tool. Second, it provides a model for
teachers to experience an activity and begin to adapt the activity to their own classrooms.

Participants should experience activities on two levels. First, as "students"” in an inservice,
are the activities meeting tne objectives? What is being learned? What is being
experienced? Is it enjoyable? Second, they are asked to analyze the activities and the
inservice itself: What activities have been chosen? Why have those activities been selected
and not others? How can those activities be adapted to their classroom?

Reflection and discuss on of these questions occurs at different imes. The participants are
briefly reminded to note and reflect on the first questions while they are doing an activity.
These questions are then repeated during the closure discuscion for an activity. The second
set of questions is also discussed during closure for an activity and at the closure for the
entire session.

The participants should work ir groups. There are four reasons for this. First, Cox and
Berger (1985) have shown that working in groups on the computer is more effective in
solving problems than working individually. Second, the participants become accustomed
to discussing computer-related curriculum matters with each another. This helps build a
school level and district-wide resource base, and it builds a spirit of mutual support among
the inservice participants. Third, it allows the trainers to work with more of the
participants. Finally, it allows the traincrs to eavesdrop on participants’ conversaticas and
gain relevant information for conducting discussions and directing the remainder of the
session.

In recent years the effectiveness of cooperative learning has become clear. Many people
fear that computers will be used to isolate students and work against against the cooperative
learning environmeat. But this need not be the case. Many computer activities can be donc
in a cooperative learning environment, and research supports this approach as being good.

Each session should be structured to allow participants to discover methods and medels of
instruction. The participants demonstrate or gain an understanding of these methods during
the debriefing of each activity or at the session closure. This approach differs from many
prevailing inservice formats by avoiding an exrlicit statement of inservice objectives at the
outset of each session. Our goal is to avoid creating a specific mind-set in participants that
may deter them from making the v own original observations or restrict them from making
additicnal cbservations. It also allows them to experience the activities as their students
might, thus providing valuable insights that can be gained in no other way.

Imagine, for a moment, a scale which is labeled "Pure Discovery” on one and "Pure
Directed Instruction” on the other end. Most of the instruction in our schools is conducted
using a style that is much closer to the Pure Directed Instruction end than to the pure
Discovery end. But it is essential that both teachers and students leamn to use computers in
a discovery-based mode, so that they feel comfortable in working with new software
applications and learning on their own. Thus, in designing the inservices, we made a
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decision to place major emphasis on discovery-based l::arning about computers. We
reasoned that if teachers learned about computers in this type of mode, they would then use
it with their studenuts as they introduce computers into their classrooms.

This method requires the development of mutual trust. Through the activities the
participants discover, learn and gain insights across rnany pedagogicai domains. During
the debriefings the trainers can aid the participants in understanding and adapting their
insights. This discovery and debriefing-oriented model is stimulating, interesting, and
successful.

2. key aspect of discovery-based learning is the deriefing periods at the end of discovery
sessions. The course instructor (the facilitator) must have a clear picture of the key
elements that are to be discovered. (Of course, it usually happens that many adcitional
important elements are discovered.) The debriefing sessions allow participants to bring up
and discuss the ideas that they have been working on and discovering. The facilitator must
ensure that all key eiements are brought up and that they receive appropriate emphasis.

6. The sessions should be ernjoyable!!! There has been substantial research on the relationship
between atttude and learning. We know that if participants are enjoying the learning
experience, they will learn more and better.

Material Selection and Development of Activities

The main reasons that computers arc so heavily used in business, government, and industry is
that they are a powerful aid to problem solving and productivity. Cormputers can solve or help to
solve a wide range of problems. The . .cus ~° this CI3 project is to improve student problem
solving by integrating of software tools {¢.g.,graphics, databases, spreadsheets, science Kkits, etc.)
into the curriculum. Thus, the theme of problem solving is interv oven throughout the design of the
inservices. Inservice participants can expiore and experience the use of these tools by solving
problems presented in the inservices. These experiences also encourage participants to discover
new ways to pose problems and 2ven new types of problems to be solved.

Problen: posing and problem solving are nigher-order skills, essentially corresponding to the
Analysis, Systhesis, Evaluation end of Bloom's taxonomy of cognitive skills. There is a strong
and growing movement in our school system to place increased emphasis on such higher-order
skills. Computers are a vehicle that can Lelp in this endeavor.

Problem posing and problem solving are ir terdisciplinary skills. They are not, as many
teachers think, just mathematics. All teachers should have their students pose and solve problems.
All teachers should teach problem posing and problem solving as part of their overall curriculum

Due to the wide range of backgrounds and experiences of the participants, as well as gender
difference  careful selection of materials and activities is important. However, selection of
software is also limited by practical constraints. Our selections are based upon availability, quality,
utility in the particular inservice situation, appropriatene:ss to the grade and concept level, and
effective cost. The last item refers to software that is under listrict license, in the public domain or
allows multiple loading. (Some software companies give special permission for multiple loading to
educators conducting teacher training.)

After the design of activities and selection of software, performance aids and learning aids
(worksheets) are developed. Performance aids contain the basic information necessary to use a
piece of software; keystroke commands, data retrieval and printer commands, for example. Many
participanis find that they can use unfamiliar software with a minimun. of instruction if supplied
with an appropriate performance aid. Participants can also learn tc use come software through
on-line tutorials.

),
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Learning aids contain problems that increase in complexi., .nd software knowedge, therefore, they
may contain software comments where appropriate (e.g., how to print a graph). These worksheets
range from very specific instructional sequences to open-ended cxplorations.

Along with performance and learning aids, sample lesson plans are provided, which can be
adapted, extended, and used as models. They are important in assisting participants to transfer
inservice concepts to their classrooms, and reduce the amount of effort required to develop and
transfer new activities to the classroom.

Organization and Development of an Inservice Script

In organizing the sessions we tried various inservice methods and activity sequences. The ones
we found successful were those that embodied our assumption that instruction is a dynamic process
by nature. Decisions are made continually through the interactions of the trainers, the participant;,
and the content being presented. Thus, the framework of these sessions must be flexible. The
same session presented with different groups of participants might begin in the same way, but then,
based upon their responses and needs, proceed along different paths. Many times the participants
are offered a choice of options or they are allowed to offer their own suggestions on the next step in
the inservice. This dynamic process is difficult to capture in words. In the following discussion it
is important for the reader to keep in mind that these inservices ernbody a process that is designed to
be flexible.

Sequencing of Activities. The sequencing of ali activities enhances concept attainment and
assists in the transfer of these concepts to the classroom. The sequencing of activities begins with
the most concrete activities and progresses to the more abstract.

The typical sequence for an activity is:

1. Explore. Allow participants time to "~iay," so that they may develop an intuitive
understanding of the software or activity. Participants make use of a Performance Aid.

2. Experience. Work on the software or activities in an instructional format that models
classroom presentations. Participants make use of a Learning Aid.

3. Discuss. Debrief the activity, paying particular attention to participants’ feelings,
experiences, attitudes, and ideas for instructional applications. The facilitator makes sure
that key ideas that the lesson was designed to cover were indeed covereC .nG get discussed
during the debriefing. But keep in mind that the debriefing is to be conducted in a
discovery based mode. The facilitator should avoid, as much as possible, switching into a
directed instruction =sode during the debriefir ;.

4. Closure. The facilitator gives a brief summary statement. Relate this activity to the
objectives of the session 0: previous sessions. Integrate previous participant comments as
frequendy as possible during closure.

Sequencing within a session. We begin each session with a hasds on activity or an
off-machine problem solving activity that is approximately 5-15 minutes long. (We strongly
encouraged participants to work in pairs on the computers. Sometimes a person would decide to
work alone, and sometimes three people would work together.) This instant involvement is very
useful in setting the tone for the day's sessica. It allows participants to begin participating as soon
as they arrive, and it handles the situation of some participants showing up a little late. The
debriefing of this opening activity provides an opportun:ty to discuss the focus and gereral goals of
the session. (A general goal 1night be to explore uses of computers o store and retrieve information
as an aid to solving problem.)
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Che next 30-40 minutes is spent exploring activities on the compute: with participants working
in groups, generally in pairs. This exploratory period might be directed by the trainer or through
performance and learning aids, with a focus o1 the specific objectives of the activity. Participants
may beccme involved in trying to “solve the puzzle” or "beat the computer,” and it is sometimes
necessary for the trainers to draw the participants’ attention to the instructional aspects of the
activities. The participants may finish an activity at a later time and at their own pace.

The debriefing of all activities is extremely important. As described above, explanation and
debriefing of all activities follows rather than precedes the activities. This allows participants to
experience an activity in a situation without a trainer-induced “"mindset” and places them in a similar
position to that of their students. Encouraging participants to gencrate ideas cc  -ibutes to the
transfer of ideas from the inservice to their teaching situations. It is more likely that teachers will try
new classroom practices if they have experienced these new practices in the workshops and then
analyzed and reflected upon them.

The remainder of the session is spent intermixing off-computer and computer based activities.
The participants enjoy the integration of off-computer activities into the sessions. The concrete
nature of these activities provides a bridge to the abstract nature of the computer.

Final closure for an entire session provides a transition from the inservice setting to the
classroom. Our experience indicates that the integration of software tool activities into classes
seems to take place if the integration (a) allows students to learn better, faster or in more exciting
ways; (b) allows students to work wirh more important concepts than they are now learning; ana (c)
is not appreciably more difficult for the teacher than present instructional practice. Discussions
during final closure are useful in generating ideas that illustrate these points.

Once the above ideas have been used in planning a session or series of sessions, . is important
to review the entire set of activities. Are the transitions smooth? Are the activities building upon
each other? Are the original objectives stil’ being met? (The last question can sometimes be
overlooked as “exciting” activities and scitware hide or even change the original objectives.)
Finally, is this stll a inservice that is intc.resting and enjoyable to lead and experience?

Inservice techniques. Like any teachers, we use a variety of techniques during the
sessions. The following are those we find useful and consider the most impertant:

1. Model classroom activities and appropriate teac. ‘r behaviors. We generally teach the way
we have been taught. The importance of modeling appropriate teacher behaviors cannot be
overstated ir. helping participants to integrate new ideas into their classes. Merely
“discussing" how activities can be done in the classroom is insufficient; they must be
experienced in order to be understood. (Note whiat there is some research that suggests that
elementary school teachers like to be ip inservices that model appropriate behavior, and that
secondary school teachers are less supportive of such an approach to inservice education.)

[

xdentify and utlize participants with knowledge of the inservice contents. (No matter how
carefully one states the prerequisites and describes the intent of an inservice, the
participants will .ave widely varying backgrounds. Frequently there will be one or more
participants who are quite qualified to be facilitating the inservice.) Forming groups where
at least one of the participants has expeiience with a piece of software can help make
workshops go more smoothly. Establish peer support by publicly validating participants’
knowledge and encouraging peers to consult each other { :r answers. Remind participants
that they are experienced educators who bring a multitude of skills to the inservices. (An
analogous situation for teachers is using students in their class who are experienced with
software 1o act as helpers or teachers tc other swdents.)

3. In the debriefings and discussions, encourage participants to analyze the activities from
two perspectives. that of a student (their experiences while using the software) and that of
a teacher.

) 4
v 1

CI3 Notebook > 1.2 The ClII Mcdel » Page 6




4. Obtain feedback from the participants at each step of the inservice. Be responsive to their
needs and, when appropriate, modify the inservice plan. When necessary, help the
participants reevaluate their expectations in order to gain the most from the inser.ice. For
exam.ple, because a wide range of teacher backgrounds is present at a inservice, a specific
piece of software may not fit everyone's teaching assignment. Shift the focus of those
teachers toward examining the software for its . ‘ngths and weaknesses: Is it easy to use?
Is the feedback appropriate? Does it allow for exploration?

5. Do not be disturbed if the time schedule that you have set occasionally requires you to
interrupt participants in the middle of an activity. Research suggests that this can actually
contribute significantly to leaming. The interruption provides a time for participants to
reflect upon their experiences during an activity'.

6. Use open-ended questions that encourage teachers to reflect on the session's activities.
Convergent questions can cover the content and analysis, as well as pacing and
sequencing. Divergent discussions can cover transfer of the activities to the classroom and
possible impact on the curriculum and individual classes. These types of questions are
important and cannot be hurried. A time for reflection and analysis helps participants gain
the ownership necessary to integrate new ideas into their own educational setting.

7. When the trainer does not have an answer to a questioa, the best response is "I don't
know, let's see what all of together know about this question." There may be participants
that can provide information, just as the teachers may have students in their class who can
help them with a piece of software or activity.

Keference Materials, Handouts, and Log Sheets

Each participant receives a set of materials at the first session, including relevant journal articles,
software reference lists, classroor 1 ideas and public domain software. Refer participants to
elements of this collection whenever related activities or discussions take place.

The participants a.e asked to keep a log of their computer-related activities, includir 7:
classroom lessons, work with individual students, personal use, readings and discussivns with
colleagues. This log form also can be used to ask trainere for inf~rmation or help. The trainers
respond to juestions, suggest software the participants might wish to preview, and return the logs.
These forms are an important feedb.ck mechanism. It is an efficient way for participanus to
communicate with the trainers to have a record of their computer-rela.ed activities.

School Visits

Based on the experience from this project, classroom visits should be included as part of the
inservice program. This can be done in a variety of ways: A trainer may model a lesson in a
participant's classroom; both the participant and trainer may teach a class together; or the trainer
may fobserve the participant teaching a lesson. Many teachers feel that this type of interaction is
helpful.

Closing Comments

We have spent many hundreds of hours working on the CI? project. It has been difficult to
summarize what we have learned, primarily because, as stated earlier, educaton is a dynamic
process. The only way to learn a process is to do it. What we have presented here is a framework

' W ¢
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that has been effective. However, this is not the end of the development of an effectuve inservice

model. Both forrnative and summative evaluations have taken place or are in progress, some of the

results are given in Part 5 of this Notebook. As you practice using the inservice materials in this

Notebook, and as you continue to pracsice and study the field of irservice educatioz, ;ou will get tv .
be a better faci..iator of inservices. One of the joys and frustrations of education is that it is

constantly evolving and that educators need to be lifelong learners.
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21
OVERVIEW OF COMPUTERS IN EDUCATION

Computers are important and widely used in our society because they are cost effective aids to
problem solving in business, government, industry, education, and other areas. The primary focus
of this Notebook is on the use of computers as an aid to problem solving.

This chapter of the Notebook provides an overview of computers in education, with primary
emphasis on Computer-Integrated Instruction (CII). The underlying assumption is that we want to
increase students’ ability to make use of the computer as a tool in problem solving throughout the
curriculum. This chapter might be given to inservice participants as general background reading.

Computers in Education

The diagram below presents a structure of the overall field of computers in education. As
indicated in the diagram, the field of car be divided into three main parts. Although each part will
be discussed briefly, the main focus is on instructional uses of computers. As the diagram
illustrates, instructional uses of computers also may be divided into three parts. After briefly
discussing each part, we will focus on learning & teaching integrating computers. We call this part
Computer-Integrated Instruction (CI7).

COMPUTERS I[N EDUCATION

Administrative
Uses

Instructional
Uses

Research
Uses

Learn & Teach Learn & Teach Learn & Tecch
About Integrating Using
Cemputers Computers Computers
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Administrative. Uses
(

Many aspects of running a school system are similar to running a business. A school system
has income ard expenses. It.has facﬂme.s and inventories. It hgs employees who must be paid and
employee records that must be: mamtamed. ‘And, of course, a school system has students who must
be taught. Detailed records must be kept on'student performance progress, and attendance.

Computers .an be cost effective aids to accomplishing a! of the administrative-oriented tasks
listed above. Thus, it is not surprising that computers are extensively used for administrative
purposes in most school districts in this country. In some school districts this use goes back more
than 25 years. Overall, the administrative use of computers in schools i growing steadily.

At the current time there are two major approaches to administrative use of computers in
schools. One approach is based on centralization. A large, centrally located comnuter system is
used to serve a number of schools, as well as central school district office needs. There may be
terminals to individual schools. Thus, some input and output operations may occur at the school
sites. Other operations especially those involving large amounts of input and output, occur at the
central facility.

An alternate approach that has gained considerable support in recent years is to place
administratively oriented microcomputer systems into individual schools. Initially these were
self-contained microcomputers, but there is a grow _.1g tendency to network them. It has become
clear that microcomputers can make a substantiai contribution to the functioning of a school office.

It seems evident that there will be a continuing need for a central, powerful computer system in
most school districts. Also, it seems evident that on-site microcomputers will become increasingly
popular. What is not so clear is how and to what extent the central facility and the on-site
microcomputers should be networked together, nor is it always evident which computer
applications are best accomplished at the school site and which are best accomplished at the central
facility.

The design and _aplementation of a school district admir.swative computer system is a task for
computer professionals. It takes years of computer education and experience to become well
qualified at dealing with this type of task. It is important to realize the level of training and
experience needed, since few computer-using teachers have this type of training and experience. In
most school districts the instructional computing coordinator does not attemg* to also be the
administrative computing coordinator, since these positions require such different types of training
and experience.

Research Uses

Educational research has benefited immensely from computers. Many educational research
projects involve collecting large amounts of data and subjecting that data to careful statistical
analysis. If a research project has a controi group and a treatment group, students in the two groups
may be tested extensively during various phases of the experiment, resulting in a substantial
collection of data. Large libraries of statistical programs have been available for more than 25
years. Now such program libraries are even available on micrccomputers. Thus, it is relatively
easy for a researcher who is knowlecgeable in the use of statistical packages to carry out a number
of statistical analyses on the data collected.

Computers are making it easier to conduct longitudinal studies. Detailed :ecords can be kept
over a period of years. These records can then be analyzed, looking for patterns or trends that
might not be evident under casual scrutiny. This type of research is common in medicine, and some
cf it has been done in education.

Computer-Assi-ted Learning (which will be discussed later in this chapter) provides an exciting
vehicle for research. As students interact with computers while studying a particular subject, the
computers can collect and maintain detailed records. These records can be analyzed to help
determine which aspects of the instructional program seem to be most effective, and which nzed
modiﬁ;:lation. Such formative evaluation can provide the foundation to improve instructional
materials.

‘) :
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If a school district is large enough to have an evalua.or on its staff, the evaluator is apt to be
quite knowledgeable in research uses of computers. It is important to understand that
adnuinistrauve, research, and instructional uses of computers are relatively distinct fields of study.
A person may be an expert in administrative uses of computers, yet have little knowledge of the
statistical packages and statistical techniques of a researcher. Similarly, a person may be an expert
in instructional uses of computers but have litile knowledge of the hardware and software needed in
an administratively oriented computer system. K

Instructional Uses

Our diagram of computers in education divides instructional uses into three -ategories. The
categories overlap to a certain extent, but it is he!>ful to look at each individually. The first one we
will examine is Learn & Teach About Comp: *ers. Learn & Teach Abort Computers focuses
on the discipline of computer science. (A very brc ad definition of computer science is used, which
includes information science, data processing, computer engineering, etc.) This is a well
established discipline; many colleges and universities have had bachelor's degrees and/or graduate
degrees in these areas for more than 20 years. There are hundreds of journals and mag izines that
publish the rapidly growing body of computer-related research.

A few high schools tr 3an to sxperiment with teaching computer programming in the late 1950s.
This early use of computers in schools provided solid evidence that high school students could learn
to program in assembly language or Fortran. However, computers were quite expensive and not
particularly accessible for use in high schools.

The development of timeshared computer systems and the language BASIC in the early 1960s
opened up the possibility of large number of students learning to write computer programs. As
tuneshared computers decreased in price, more and more schools began to offer a course in BASIC
programming.

By the early 1970s it was becoming clear that computers were beginning to traasform our
society. The Industrial Age had ended, and the Information Age had begun. Many educators
argued that all students should become “computer literate,” and that this cou:ld be best accomplished
through specific computer-oriented cowsework. Often the courses were in introductory BASIC
programming. The trend toward stude.1its taking computer programming-oriented cour. =s increased
rapidly as microcomputers became avaiiauie to schools beginning in the late 1970s.

Now a counter trend has emerged as people realize that it is not necessary to learn to write
computer programs in order to make effective use of a computer. Many introductory courses have
reduced their emphasis on computer programming and increased their emphasis on using
applications software that use the computer as a tool. Computer literacy courses have been
developed that contain little or no computer programming. Secondary school enrollments in
computer programming and computer science courses have dropped markedly.

The rapid growth of applications-oriented computer literacy courses have caused a number of
educational leaders to ask why such instruction must be limited to a specific course. Would it be
better for students if computer applications were taught .hroughout the curriculum? The idea is that
»tudents should make use of the computer as a tool ia all courses where appropriate. That is exactly
what Computer-Integrated Instruction is about, and it is the main focus of this Notebook. CII will
be discussed further later in this chapter.

The teaching of computer programming and computer science courses at the precollege level is
slowly beginning to mature. A Pascal-based Ad-anced Placemert course has been developad and is
now widely taught. This has tended to lend structure to the high school computer science
curriculum. However, it is eviden: that this type of course appeals to only a small percentage of
high school students. Enrollment i1 introductory programming courses that use RASIC, Logo, or
other non-Pascal-like languages remains high. On a nadonwide basis, hewever, such enrol!ment
peaked several years ago and has declined substantially since then.

Logo has developed a wide following, especially at the elementary school level. Some teachers
view the learning of Log. s an end in itself. However, most Logo- oriented teachers recognize the
potentials of Logo as a vehic'e for illustrating and teaching various problem-solving strategies. The
turtle geometry part of Logo also can be used effectively to help students learn a number of
important geometric ideas. The Logo Eachange, a nine times per year periodical published by the

IR
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International Council for Computers in Education, is specifically designed for educators interested
in using Logo in schools.

Learn & Teach Using Computers. A computer may be used as an instructional delivery '
device. This type of computer use is often called computer-assisted instruction, computer-based
instruction, or computer-assisted learning. In this Notebook it is referred to as Computer-Assisted
Learning (CAL).
CAL is sometimes divided into categories such as drill and practice, tutorials, and simulations or

“microworlds. Most CAL sys:ems include a recordkeeping system, and some include an extensive

diagnostic testing and management system. Thus, computer managed instruction is sometimes
considered to be a part of CAL.

Initially, most CAL material was designed o supplement conventional classroom instruction.
For example, elementary school students might use drill and practice mathematics materials for 10
minutes a day. But as computer hardware costs have declined and more CAL materials have been
developed, there is some trend toward implementing substantial units of study and/or entire
courses. Declining hardware costs make such CAL use economically feasible. For example,
suppose that a small high school has only a half dozen students per year that want to take particular
courses such as physics, chemistry, or advanced mathematics. It may be much more cost effective
to make such courses available through CAL than through a conventional, teacher taught, mode.

CAL has been heavily researched over the past 30 years. The evidence strongly supports the
educational value of using CAL in a wide variety of settings. The success of CAL may be
explained by three factors. First, students using CAL on the average spend more time on task.
Because learning correlates well with time on task, students on the average learn faster using CAL.
Second, CAL materials allow students to work at their own Jevels and at their own rates. This
individualization is a considerable aid to some students. Third, CAL materials can incorporate good
practices of instructional and leamning theory. Formative evaluation can provide a basis for
improving CAL materials under development. Through this approach, the quality of commercially
available CAL materials is gradually being improved.

Learn & Teach Integrating Computers. The third category of instructional use of
computers is Computer-Integrated Instruction (CII). CI focuses on the computer as a productivity
tool, an aid to problem solvinz. One orientation focuses on general purpose or generic application
packages such as database, graphic:, spreadsheet, word processor, and telecommunications. Each
of these application packages is wirlely used in business, industry, and government. In education,
each can be used at a variety of grade levels and in a variety of courses.

A second orientation focuses on the development of applications software for a specific
discipline. For example, thers is now a substantial amount of software that can help a person
compose music. Such software makes possible the teaching of musical composiion to elementary
school stucents. There is a substantial amount of Computer-Assisted Design (CAD) and other
graphics artists software. Such software tools are often now centrally used in high school courses
that used to focus on drafting or engineering drawing.

It has long been recognized that precollege students could leam to use computers as an aid to
problem solving. The initial approach, now dating back more than 25 years, was to have students
learn to write computer piograms to solve specific categories of problems. For example, it was
suggested that if a math student could write a computer program to solve quadratic equatiors, this
indicated real understanding of that mathematical topic. Over the years there have been a number of
research studies on whether this is indeed correct. While the results have been mixed, it seems
clear that having students write computer programs to solve math problems is not a magical solution
to the problems of mathematics education that our schools face.

Initially, such an approach to CII made little progress because both the programming languages
and the computer hardware were not suited to the needs of most precollege students. But the advent
of timeshared computing and BASIC have helped to change that. And then, beginnin g in the late
1970s, microcoraputers, with built-in BASIC, made it feas:ble for millions of students to learn to
write simple programs to solve specific categories of problems.

It takes ccasiderable time. as well as a specific type of talent, however, to become a competent
computer programmer. It was soon recngnized tha. the time was being taken away from the study
of conventional subject matter. The movement toward integrating computer programming into
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various high school courses has long since peaked and has been replaced by a trend toward using
applications packages. This new trend has accelerated as bewer applicaions packages have become
available for microcomputers used in schools. An increasir.g percentage c{ this software is
specifically designed for use in education.

Word processing can be used to illustrate both the general idea of CII and some inherent
associated difficulties. Word processing is a generic computer application tool in .ne sense that it is
applicable across the entire curriculum at all grade levels. Clearly, a word processor is a cost
effective productivity tool for secretaries and for many people who do a lot of writing. Moreover,
word processors make it easier to do process writing (prewrite, compose, conference, revise, and
publish). For these reasons, many schools have decided to have all their students learn to do
process writing in a word processing environment.

But it takes quite a bit of instruction to learn to make effective use of a word processor. To
learn proper keyboarding techniques and 1o keyuvard faster than one can handwrite takes a typical
fourth grade student about 30 minutes a day for eight weeks or more. To learn to compose at a
keyboard and make effective use of a word processor takes additional instruction and practice.

There are several additional difficulties. First, teachers have to learn to provide the initial
instruction and to work with students who do process writing in a word processing environment.
Even if the initial instruction is provided by a specialist rather than the segular classroom teacher, the
classroom teacher musi work with students after the initi- ‘nstruciion. All of the students’
subsequent teachers face the same problem. This suggests that large numbers of teachers will need
to learn to work with the idea of process writing in a word processing environmerit.

Second, there is the matter of access to appropriate computer systems. Once a student becomes
adept at this mu Je of writing, the student will want to continue its regular use. This can easily
require providing each student with 30 minutes of computer time per day. It also raises the issue of
needing to provide computer access for students to use at home, after school, and on weekends.

Third, there is the problem of testinz--especially standardized testing. Suppcse a student has
had several years' experience in using a word processor to do proce.s writing.  "he student has
learned to approach wri.'n-, projects using this productivity tool. There ic a good chance the student
can write better and faster using a word processor than using pencil and paver. An appropriate
assessment of this student's writing skills requires giving the student access to a computer during
the test.

Fourth, once one has a word processor, it is quite helpful to have a spell checker, a
grammar/style checker, ar.d an outliner. Such aids to writing may have a sign‘ficant impact on the
nature of the writing curriculum. They may require changes in textbooks, lesson plans, and the
way class time is structured. And once again the issue of testing arises. Should a student be
allowed to use spelling and grammar checkers when doing writing for an essay test?

These four types of difficulty occur for all CII applications. The problem of teacher training is
addressed specifically by the materials in this notebook. The problem of access to appropriate
hardware and software will be with us for many years to come. It can be overcome through
app:opriate allocations of money. The testing problem is being addressed by a number of agencies
involved in widespread assessment. For example, some states and provinces now allow use of
calculators on certain tests. However, it seems clear that this will be a long term problem.
Textbook companies are slowly beginning to address the issue of integrating the computer as a tool
into the books they publish. School districts and individual teachers ir...rested in making more
rapid progress are developing their own curriculum materials.

The Potential of CII

Many work environments now provide a computer or computer terminal for every employee. It
is clear that this will become more and more common, since computers are Such useful aids to
solving certain types of problems and increasing human productivity. Thus, it seems appropriate to
assume that increasing numbers of today's students will use computers when they go to work.

-
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Research on transfer of learning strongly supports the position that ins.ruction and training
should closely parallel the final desired behaviors. Thus, if we need workers who are adept at
using computers to aid in solving problems, we should integrate comput:r use as students develop
their basic problem-solving skills and strategies. For these and other rea..ons, it seems clear that
CII will grow rapidly for many years to come.

As “II increases, both teachers and students will begin to question the content of many of their
courses. If «computer can solve or help solve a particular type of problem, what should students
learn about the problem? Is it necessary and appropriate to learn to solve each type of problem
using cnly conventional aids such as books, and pencil and paper? Or, should schools focus more
on underlying concepts and help students gain an overall understanding of problems that computers
can solve?

In some cases an answer will be forced on schools. For example, libraries are being
computerized. Card catalogues are being replaced by computerized information retrieval systems.
Important publications are available only in computer databases. Since learning to access
information is an essen:ial com;sonent of education, students will have to learn to use databases and
computerized information retrieval systems.

In other cases schools will Lave wide options. For example, consider the impact that handheld
calculators have had on the upper elementary school anc. middle school mathematics curriculum.
While the potential for calculator-integrated instruction 1> :arge, the actual impact or the curriculum
has been minimal. This is true in spite of many years of strong support from the National Council
of Teachers of Mathematics for integration of calculators into the curriculum. In April 1986, the
NCTM issued still another strong statement recommending calculator use at all grade levels. A few
states and provinces are now beginning to allow use of calculators in certain testing situations. We
may be seeing the beginnings of a trend toward allowing calculators (and, eventually, computers) in
standardized testing situations. During the academic year 1987-88, for example, the Chicago public
schools purchased approximately a hund-ed thousand alcuiators for use by their students.

Much of the short term potential for CII depends on how well our educational system addresses
the issue of inservice education. All current teachers can learn to make effective use of CII. Given
appropriate inservice educational opportunities, many will do so.

References

Moursund, David (1988). High TechiHigh Touch. A Leadership Development 'Vorkshop. Eugene,
Oregon: International Council for Computers in Education.

Moursund, David and Ricketts, Dick (1988). Long-Range I lanning for Computers in Schools.

Eugene, Oregon: Information Age Education,1250 East 29th Place, Eugene, Oregon
97403-1621.

-

[

CI3 Notebook ¢ 2.1 Overview of CIE » Paget




2.2
ROLES OF COMPUTERS IN PRGBLEM SOLVING

Each academic discipline focuses on ceriain types of problems. Each discipline has vocabulary
and notation, methodology, and tools to aid in describing and solving its problems. Problem
solving is a unifying theine throughout all of education. In this ch2pter we use the term problem
solving in a very general sense, so that ideas such as higher orde. skills and thinking skills are also
included.

Undoubtedly the single most important idea in problem solving is that of building on the
previous experiences of oneself and others. For example, consider the importance of language in
problem solving. The language(s) you speak and read have been developing over many years,
beginning long before you were born. You learned to speak and read many years ago, so that now
when you speak or read you are using learning work that you did long ago as well as building on
new meanings words have taken on for you.

Paper and pencil provides another type of example of building on the previous work of oneself
and others. It is evident that papet and pencil are useful aids to problem solving in every discipline.
Paper and pencils artifacts developed and produced by people. When you use these artifacts, you
are building on the work of the inventors, producers, and distributors of these artifacts. Paper and
pencils are tools that you spent many hours learning to use when you were young. You now use
them: readily and with little conscious thought of your earlier learning efforts.

The Computer Tool

Now we have a new, general purpose aid to problem solving. (Actually, the electronic digital
computer was invented in the 1940s, so it really isn't very "new” anymore. Commercial mass
production of computers began in 1951 with the introduction of the UNIVAC 1. Most people who
talk about the computer being a new tool are people who have been introduced to computers
relatively recently. The computer is new to them, so they assume it is new to others.) The advent
of the microcomputer beginning in the mid-1970s has made computers readily available to very
large numbers of students and workers. However, it is only recently that enough computers have

eer: made available to precollege students to begin making an impact on their education. In that
sense, computers are still a new tool in education.

One of the most important ideas in problen: solving is that the aids available for solving a
problem shape the thinking processes used. You have grown up with books and pencil and paper.
When you were a young student, you received many years of instruction in their use. Now, when
working on a problem, you automatically consider possible uses of these aids.

For examyle, suppose that you needed to prepare lesson plane for a course. Perhaps you ould
first do some brainstorming, writing notes to you-self on the major ideas to be covered, sources of
information, time lines, and so forth. Next, you might go to your files and pull out materials you
have collected and/or used in the past. Then yoa might begin to organize, writing new materials
and adding to old materials. Perhaps a trip to your bookshelf or the library might be necessary.
Finally, you might put it all together in a notebook or in file folders.

This descrintion represents a problem-solving process. It involves careful thinking, drawing on
one's knowledge of students, one's own teaching skills, the teaching/learning process, school
schedules, etc. It involves creating new materials and reorganizing old materials. It involves
information retrieval, organization, processing, and storage. In this problem-solving process you
automatically and with little conscious thought make use of reading and writing. The
reading/writing tools, which are actually essential to solving the problem, are essentially transparent
in the problem solving process. That is, you don't even think about them. Eventually it will be this
way with computers, and that is a major goal for computers in education.
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A computer can be a useful aid in accomplishing much of the work in solving the lesson
planning problem discussed above. Howeve:, relatively few people have worked with computers
long enough for computer use to be second nature. Indeed, it could well be that most adults today
will never achieve this level of comfort or ease in using computers. But students who have the
ability to learn reading and writing can also learn how to use the computer as a problem sclving
tool. This can be done through computer-integrated instruction which focuses heavily on the
computer as an aid to problem solving.

Because computers are still rather scarce in elementary schools, the idea that students may grow
up accustorned to the idea cf using the computer as a tool may seem rather "far out” to you. Buton
a national scale we are now ia a periud of very rapid growth in availability of computers in schools.
The value of learning to use &« Jmputer with a word processor, spelling checker, and grammar
checker is now widely accepted by educational leaders. Many school districts have made the
decision that all their stucc.ts should have such an educational opportunity. Often these school
districts are also teaching their students to make use of databases and computer graphics.
Eventually these types of prcblem solving tools will be a routine part of the elementary school
environment as well.

A Definition of a Formal Problem

Every person encounters and copes with a large number of problems every day. lIlany of these
problems are routine and solving them becomes almost automatic. But think for a moment about
the variety of problems you deal with in a typical Jay on the job. For example, as a classroom
teachier, you routinely solve problems such as deciding what m...:rials to tcach, how to present them
to students, how to measure student performance, and how to work with students who are not
performing up to your expectatons. You attend staff meetings and work on problems faced by the
whole school. You handle your personal budget, solving problems on how these funds should be
used. Itis easy to extend the list, and you should find little difficulty in building your own list.
This, exercise should convince you that you are an accomplished problem solver and know a great
deal about problem solving.

Problem solving has been carefully studied by many great thin. ers. There are a number of
books that Jefine the concept we call problem and explore a variety of problem-solving techniques.
(see the references listed at tne end of this chapter). We will use tLe following four components as
a definition of problem:

1. Givens. There is a given inital situation. This is a descripton of what things are known
or how things are at the beginning.

!‘J

Goal. There is a desired final situation (or more than one). This is a description of how
one wants things to be; it is a description of the desired outcome.

3. Guidelines. This is a listing or description of the general types of steps, operations, or
activities that may be used .1 moving from the Givens to the Goal. Guidelines are the
resources and facilities -- that is, the powers of the problem solver. (The Guidelines do not
tell one how to solve the problem.)

4. Ownership. In order for soricthing to be a problem for you, you must accept some

ownership. You must be interested in solving the problem or agree to work vn the problem.

The choice of vocabulary (Givens, Goal, Guidelines) is for the mremonic value of the three G’
Other wr.ters may use different terms. When we say that a problem .. ...! dsfined, we mean that
the three G's are clearly and carefu'ly specified. A well-defined problem can be worked on by
people throughout the world over « pericd of ime. Progress towar sclving the problem can be
shared, and cumulative progress is possitle. This idea of sharing progress toward solving a
problem or category of problems is at :clutely fundamental to the human race making intellectu: 1
progress.

}
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We frequently encounter problem-like situations that have some, but not all, of the four defining
<haracteristics of a formal problem. We will call these problem situations. Often the most important
step 1n solving a so-called “problem” is to recognize that it is actually a problem situation and then do
the work necessary to odtain a carefully defined proble.n. This requires careful thinking, drawing on
whatever knowledge one has that might pertain to the problem situation. Often a group of people
will have a brainstorming session to get relevant ideas. See especially the works by Torrance. His
research and development group has produced instructional material designed to help students gain
improved problem-solving skills. See also de Bono (1971, 1973).

Each of the four components may require further explanation in order to becore clear to you.
We begin with the last one: Ownership. Some experts on problem solving exclude this component,
while others give it considerable weight. If coping with a particular situation is essential to your
survival, you are apt to have considerable ownership of this situation. But if the situation is a
hypothetical (school book) exercise of little intrinsic interest, you may have little or no ownership.
Ownership is a mental state, so it can quickly change.

The issue of ownership is particularly perplexing to educators. They recognize that ownership --
that is, a deep interest and involvement with a situation -- often contributes to deep and lasting
learning and intellectual growth. Thus, teachers often expend considerable effort creating situations
in which their students will feel ownership.

Some alteruatives to cwnership are apathy and/or coercion. Keep in mind that problem solving
is a higher order mental activity. Most people do not perform higher order mental activities well
under coercion or while in a "I couldn't care less." mood.

As an aside, you may know some students who have spent literally dozens or even hundreds of
hours working on a particular computer program or mastering a computer system. You may have
said to yourself, "If only I could get all of my students that deeply involved." Itis clear that such
ownership of a computer-related probler: has changed the lives of a number of very bright and
talented students.

Many people are puzzled at first, by the Guiulines component of the definition of problem.
Suppose that you were givaug your students a spelling test. From the student viewpoint, the task of
correctly spelling a word is a problem tu be solved. The student would be successful if allowed to
use crib notes or a dictonary. What makes the problem a challenge is that these aids. and other aids
such as the use of a neighboring student's paper, are not allowed. The Guidelines specify that
students are to do their own work, without the use of crib notes or a dicticnary.

For the mathematically oriented reader, another excellent example is provided by the problem
situation of trisecting an arbitrary angle. In the figu.e below, angle ABC is an arbitrary angle (i.e.,
1tis of unspecified size). The goal is to do a geometric construction that divides angle ABC into
three equal angles.

/

Given angle ABC

N »

)
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Sometimes the Guidelines specify that one is only allowed to use a straight edge, compass, and
pencil In that case it can be proven matkematically that the problem cannot be solved. In sther
cases one is allowed to use a protractor in addition to the other implements. Then the problem is
easily solved by measuring the angle, dividing the number of degrees by three, and constructing new
angles of the resulting number of degrees. Note that in the latter case the compass is not used, even
though it is available. Solving real world problems is sometimes difficult because many resources
are available, aad often it is not clear which ones to use to solve a particular problem.

For a third example, consider this pro* lem: Teachers in a particular school seem to be usin g
substantial amounts of pirated software. You can investigate the problem situztion to clarify the
given situation (that pirated software is being used by teachers). You can set a goal, such as
reducing the use of pirated software by two-thirds in the first year aud decreasing it still more the
second year. As aresponsible and ethical educational leader, you may have considerable ownership
of the problem situation. But what are the guidelines? What type. of things can you do that might
help achieve the goals?

Brainstorming, individually or in groups, is often used to develop a list of resources (guidelines)
or potential activities you might carry out to solve a problem. For example, teact. .« software piracy
might be reduced by an informational program, providing money to tuy enough software, threats of
dismissal, and so forth. Further exploration would be zceded t.  .ermine if these options were
actually available to the problem solver.

Steps in Problem Solving

In this section we list a sequence of steps that may be followed in attempting to resolve a problem
situation. Often we carry out some of the steps quite automatically with little conscious thought. But
it can be quite helpful to consciously t:."ak about each step in problem situations that seem to be
giving us trouble. (Here we are assuming the Ownership condition is satisfied; that is, you are
interested in resolving the problem situation.)

1 Work with the problem situation untl you have converted i. into a well-defined probiem, that @
is, until you have identifie and understood the Givens, Goal, and Guidelines. This first
step is a creative, higher order thinking process, which often involve considrable
knowledge as well as a good sense of values Two different people, when faced by the
same problem situation, may come up with quite different well-defined problems.

t2

Select and/or develop a procedure that is designed to solve the problem you have defined.
This is an information retrieval and/or creative thinl.izg step. Usually it involves both;
computers may be useful in retrieving needed information. (We w... discuss the idea of
procedure more in the next section of this Chapter.)

3 Execute or cause to be executed the steps of the procedure. Sometimes s v! b= a
mechanical, nonthinking activity, where spesd and accuracy are desired and COmputers may
be quite useful. (The executions of many mathematical procedures falls into this vategory.)
At other times the execution of a procedure will require the best of truly human skills. (The
work of a good psychotherapist falls into this category.)

4. Examine the results produced in Step 3, to determine .f the problem you defined in Step 1
has been solved. If it has been solved, go on to Step 5. Otherwise, do one of the
following:

a.  Return to Step 3 and recheck your werk. People and machines sometimes make
mistakes.

b. Retumn to Step 2 and determine another approach to solving, the problem you have

defined. Q

Sy o~
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c. Return to Step 1 and determine another problem to be solved.

d. Give up, or seck help from others. The problem might not be solvable, or it might be
beyond your abilities, or it might be beyond the efforts you are willing to make at this
time.

5. Examine the results produced in Step 3 to determine if the original problem situation has
been satisfactorily resclved. If it has, you are done. If it hasn't, do one of the following:

a. Goto Step 1 and determine another problem to be solved.
b. Cive up, or seek help from others.

Problem solving research suggests that students benefit from leaming and practicing the above
five-step approach to problem so:ving. It is applicable over a wide range of disciplines and
problem-solving situations. Notice that success is not guaranteed, but that persistence increases the
likelihood of success. Note also the personal nature of the five-step approach. Problem solving is a
personal thing, and personal values are often central to a probicm situation.

What is an Effective Procedure?

When you are able .o solve a particular type of problem routinely or automatically, you have
developed one or more procedures (algorithms, detailed sets cf directions, recipes) for this type of
problem. Computer scientists are deeply concerneu with deveioping procedures that tell a computer
how t0 solve a certain category of problem. We will use the phrase effective procedure in
discussing the 1dea of a procedure that can be carried out in an automatic, nonthinking, computer-like
mode.

More formally, an effective procedure is a detaiied, step-by-step set of instructions havirg the
two characteristics:

1. Itis designed to solve a specific problem or categcry of problems.

2. It can be mechanically interpreted and carried out by a specified agent. Here the term
"mechanically interpreted” means in a machine-like, nonthinking manner. Computer
scien:ists are interested in situations where the agent is a computer or a computerized
machine such as a robot.

Computers are imy2rtant because they can rapidly. > :urately, and inexpensively execute many
d:fferent procedures. The number of such procedures .untinues to grow very rapidly through the
work of researchers in all disciplines, computer scientists, and computer programmers. Thus, an
understanding of the concept of effective procedure is generally considered to be an important part of
ccmputer literacy, and it cenainly lies at the heart of having a general understanding of roles of
computers in problem solving.

Roles of Computers

In this section we briefly examine each of the five steps one might follow in resolving a problem
situation. Our intent is to point out roles of computers in each step and to briefly discuss possible
curricular implications.

The first step is to understand the problem situation and work toward having a well-defined
problem. Thus is a thinking step , drawing on one's general knowledge as well as specific
ir.forr ation w5out the problem situation. That is, both a brcad general education and in-depth
knowledge about the specific situation are useful. Many educational leaders argue that a broad
liberal arts educauon is useful 1n understanding and critically examining the wide range of problem
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situations one encounters in our society. Values education plays an important role here, since the
process of developing a well-defined problem from a problem situation often depends heavily on
personal values and views.

Computer-Assisted Learning (CAL) is of growing importance in acquiring educaton for
understanding problen situations. Research evidence strongly supports the contention that students
generally learn faster in » ' AL environment than they do in a conventional instructional environment.
There is strong research e ..Jence that CAL is a cost effective aid to students. The evidence is
strongest in the acquisition of factual knowledge, or at the lower-order level of Bloom's taxonomy.
Computerized drill and practice works!

The second step is to select and/or develop a solution procedure for the well-defined problem you
have produced in the first step. You might select and retrieve a solution procedure from your head.

As an example, the problem might be to determine the number of cubic yards of concrete nceded
for a patic that is to be 12 feet wide, 15 feet long, and 4 inches thick. A procedure to solve this
rroblem involves conversion of units, multiplication, and division.

S1: Convert 4 inches to feet (by dividing it by 12).
S2: Multiply the three cim..asions (each given in feet) to find the number of c.bic feet in the
patio.

S3: Divide the answer produced in Step 2 by 27, to convert it to cubic yards.

It is important to realize that there can be mary differeat procedures for solving a problem. Here 1s
another approach to solve the patio problem:

S1. Convert all measurements to yards. This involves dividing the measurements given in feet
by 3, and dividing the measurements given in inches by 36.

S2. Muldply the three dimensions (each given in yards) to get the number of cubic yards of
concrete needed for the patio.

The mental selection and/or development of a solution procedure is a thinking process. One can
gain skill in this thinking process through practice. Computers can be used to create practce
situations. Many simulations or simulation/games are designed to provide practice in this problem
solving step.

An alternative to retrieving a procedure from your head is to retrieve it from a library, which may
contain books, periodicals, films, and so forth. Many libraries have replaced their card catalogs by
computerized card catalogs. Moreover, much of the information needed is now stored in computers.
One of the defining characteristics of the Information Era we are now in is the growing availability of
information and the growing technology to aid in information retrieval. It is clear that computers are
very important in retrieving procedures for solving problems. This strongly suggests that all
students should learn to make use of these aids to information retrieval.

The third general step in resolving a probie.m situation is to execute or cause to be executed the
procedure from the s¢  1d step. As we have indicater, some procedures require a "human touch.”
Others can be execut. mechanically, in a nonthinking fashion. A large and rapidly growing number
of procedures can be executed by computers or computerized machinery.

If 4 computer can execute or help execute a procedure, what aspects of this procedure do we want
r.ople to leam to do mentally, assisted by pencil and paper, assisted by noncomputerized machinery,
or assisted by computerized machinery? This is a very difficult question, and it will challenge >ur
educational system for many years to come. The answer that seems likely to be widely accepted 1s
that we want students to have a reasonable understanding of the problem being solved and the
capabilities/limitations of the computerized procedure. We want students to remain in control, but
we want them to werk with computers rather than in competition with computers.
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The fourth and fifth steps in resolving a problem situation require examining the results of yow
work to determune if you have succeeded. These steps require critical thinking, drawing on your
understanding of the 1nitial problem situaton and the steps followed in resolving the situatica. These
are higher-orcar mental activities.

The research literature on problem soiving strongly supports the idea that people get better at
problem solving if they study the processes of problem solving, learn Lo use aids to problem solving,
and practice problem solving. This suggests that students should learn: to use computers as an aid to
problem solving in disciplines for which computers are an useful aid. They should practice solving
problems, makang use of computers when their use is appropriate to the problems being solved.

Software

In a broad sense, all computer software can be considered as problem solving software. But
when we think of preparing teac*~rs and/or students to deal wiu1 computers in schools, problem
solving software tends to fall 1.t¢ .nree main categories:

1. Programming languages such as assembler, BASIC, C, COBOL, Logo, Pascal and Pilot.

2. Application packages, such as a graphics, spreadsheet, or database package. Some
application packages are useful across many disciplines, so we call them “generic.” Others
are useful in quite limited contexts (such as software for writing music).

3. Simulanons/games specifically designed to help students learn specific problem solving
techniques.

There are hundreds of programming languages. In all cases the intent is to make it possible tor a
human to communicate with a computer. Usually a programming language is designed to meet the
needs of a particular category of computer programmers. For example, BASIC was originally
designed for college students, COBOL was designed for business data processing programmers, and
Pilot was designed for writing Computer-Assisted Instruction materials.

In all cases one uses a programming language to specify procedures to solve certain categories of
problems. This 1s a very important concept. The writing of a computer program 10 solve a problem
requires both a knowledge of a specific programming language and skill in developing procedures to
solve problems. The latter is called procedural thinking and is generally considered to be an
important component of computer literacy. Skill in procedural thinking is independent of any
particular programmung language. Indeed, une can develop a high level of procedural thinking skil
independently of whether computers are available or whether computer programming is used to
represent the procedures.

Cumputer- .n-education leaders have not reached con.ensus as to which students should receive
instruction in computer programming, at what grade levels, or using which particular programming
language(s). For example, many school systems have decided to provide instruction in Logo to all
of their elementary school students. Other districts have decided to include some BASIC in a jui..or
high or mi_dle school computer literacy course required of all students. Still other sc. )l districts
have decided that computer programming is best left as an elernive course, perhaps mainly availabie
to secondary school students who have had a rcasonably strong mathematics prepiration.

Applications software may be generic {useful over a wide range of disciplines or problem areas)
or 1t may be quite specific to the problems in a particular discipline. .\ computer graphics package is
useful over a wide range of disciplines. while music composition software has much more limited
applicability. A trend has begun to emerge, and it seems likely to continue. Many school districts
have decided that all students should learn to use a variety of generic applications software. The use
of such software will be integrated into the total curriculum. Initial instruction may be in a variety of
courses at a vanety of grade levels, or it may be concentrated into a single computer literacy course.
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At the same time there is growing realization that each discipline has iis wn applications
software. Thus, as students study a discipline at a higher and higher level, they need to receive
specific instruction in use of the applications software of the discipline. Thus, two types of
computer literacy are emerging. A computer literate student uses generic computer applicatior.s
software as appropriate in working with problems in every academic area. As a student progresses
to higher levels or greater depths in any particular discipline, the student becomes more and more
computer literate within that specific discipline.

For example, a student who takes college preparation courses in chemistry and physics should be
learning quite a bit about applications software specific to the fields of chemistry and physics.
Microcomputer-based laboratory (MBL) software falls into this category.

There are many general purpose problem-solving techniques. For exampie:
1. Plan ahead, anticipating the consequences of proposed actir:s,

2. Alarge, complex problem can often be solved by breaking it into several smaller, less
complex problems.

3. Ttis often helpful to draw a picture or map, or in some other manner graphicai.y represent
the problem under consideration.

4. Itis often helpful to write down the steps you take in an attempt to solve a problem.

Many different simulation/games software packages have been developed to give students
practice in particular problem solving techniques. Research into the + alue of such software is sparse.
The main difficulty seems to be the issue of transfer of learning. For a particular simulation/game, 1t
is evident that students get better as they practice using the software. That is, they get better at
applying particular techniques in the context of the .imulation/game under consideration. But there
appears to be relatively little transfer of the techniques to other problem solving situations. It seems
likely that the teacher plays a very important role in helping to increase such wansfer of learning. A
teacher can provide a wide variety of examples, suitable to the academic level and interests of a
particular ..udent, where the techniques are applicable. A teacher can help encourage students to
apply the problem solving techniques they have studied to the variety of problems they encounter
throughout the school day.
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INITIATING/PLANNING
AN INSERVICIE

3.1
Preliminary Planning and Activities

This section consists of some general ideas followed by the project staff in setting up the
workshops. Although some of the ideas are useful primari'y to people who are working in a
relatively formal environment such as a funded project, others apply to any inservice activity.

Many inservices are open to all educators in a district or region, perhaps subject only to certaix
prerequisites. But research on effective inservice points to the value of peer support within a school
or department. Thus, there 1s considerable merit in having a number of participa.ts from a single
school. The NSF project se* guidelines of having at least 3 - 5 or more participants from each
school, including a school administrator. While 1t was not always possible to adhere to these
guidelines, they served as an aid in the participant screening process.

Needs Assessment

The starting point for planning an inservice is to determine the need(s) that will be addressed by
the inservice. (That is, what educatona: problem is being attacked through the inservice?) Chapter
1.1 discusses some of the needs that an inservice might address. The question is, how are needs
determined?

Ideally, a schuul district would have a carefully developed long-range plan for :nstructional use
of computers. Detailed information on the development of such a plan is given in Moursund anc
Ricketts (1988). The appropriate development of such a long-range plan involves participation by
all of the stake holders. Thus, teachers, school administrators, parents, etc. all have ample
opportunity to provide input.

A long-range plan calls for certain actions to be taken. Generally, these actions will include
acquisition of computer facilities, acquisition or development of software, courseware, and
curnicelum materials, and staff development. That is, the process of developing a lor -rar ge plan
can play a major role in doing a needs assessment for a computer inservice. One merel® ,0ints to
the long-range plan and says "We need to do this partici:iar inservice because of the ke role it plays
in implementation of the plan.”

There are, of course, other approaches to needs assessment. And even if one has a well done
long-range plan, these other approaches are useful and sheuld be foliowed. Generally speaking, 4
needs assessment should be done using both a bottom up and a top dow.r approach. The bottom up
approach is to obtain information from the people who are to be inservice 1. The too down
approach i to obtain information fror: the administrators of the people wh are to ve inserviced.
Such information can + obtained by personal intervic » s. use of question.iaires, informal
sonversations, etc. Part 5 of this Notcbook cont1ins some needs assessment instrumentation.
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Tue needs assessment will answer a variety of questions such as:
1. What are the demographics of the group of potential participants in the inservice?
2. What level of interest is displayed by the group of possible participants?

3. What are suitable meeting times, places, lengti: of sessions, and number of sessions for the
potential participants?

4. What incentives, such as college credit, release time, improved access to computers in their
schools and classrooms, etc. are needed to secure there will be an appropriate number of
participants?

(¥ /]

. What is the level of support from the administrators of the potential participants? Does this
level of support include release time for teachers, appropriate materials, appropriate staff
support tc develop and conduct the inservice, etc? Does it include making appropriate
computer facilities available to the participants in their schools and classrooms during and
after the inservice? Does it include actually participating in some or all of the inservice
sessions themselves?

Staffing

Most people who _rganize and present inservices are train=d and experienced teacherc. But
facilitating an inservice i, quite a bit different from teaching a class of precollege or college students.
Also, the inservice participants will all be educators themselves. Educators expect that the
inservices they participate in will be models of excellence. Th. y are not very tclerant of poor
organization and teaching. Most teachers find that teaching teachers is much more difficult than
teaching other groups of students.

We have two recommendations. First, don't attempt to do a hands-on inservice (<uch as
discussed in this Notebook) without an assistant. Your assistant may be someone you are helping
to train as an inservice facilitator or a computer coordinator from one of the schools participating in
the inse. vice. Once participants get into a hands-on mode, there will be many more questions than
a single facilitator can handle. Or course, having participants work in pairs will help some.
Emphasize that participants are to work quite hard to discover the answers to their quesuons before
they seek help from the workshop facilitator or assistant.

Secand, plan to spend at least 8 - 12 hours preparing for each two-hour inservice. Many
teachers are used to planning 1 whole day's teaching in an hour or so. But a staff development
workshop is quite different. Jere you will be working with your peers, and you want to do an
excellent job. Here also you are doing sorsthing new -- you have not offered the workshop a
number of times before. /t will take a lot of hard work to be adequately prepared to facilitate the
workshop sessions.

Some Initial Ideas

Iet's assume you have decided to conduct an inservice and that ,ou have a general topi~ and
audience in mind. You do a needs assessment and conclude both that you will be able to obtain
appropriate participants and that you will ha e appropriate administrative support. You have a staff
(it might be only a part-time secretary, a volunteer, or members of a district computer committee)
wio will be involved in the overall planning and implementation process. You have selected an
assistant who will help during the inservice presentatons. You have a4 good idea of how the
inservice will contribute to accomplishing the district's overall pians for computers in edu.ation.
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The following list of ideas may help you as you continue the planning and development of the
inservice.

1.

!-)

Meet with your staff early and often. Have them participate in the overall planning process
as much as possible. This helps tc kee; them informed (so they can respond to telephone
inquires wnen you are not available, for cxample) and increases their "ownership” in the
overall task.

Establish guideiines for selecting the schools and individuals who will participate. Check
these guidelines with the funding agency or group 1_sponsible for making the inservice
possible. If you are not the computer coordinator for the region to receive inservice, check
with the computer coordinator.

Communicate with the potential participating schools and indiv:duals. This may be done
via a combination ot mail (regular and electronic), announcemer:ts in newsletters, phone
calls, and direct contact. Indicate generally the desired nature of school and individual
participants, and indicate where and when an information meeting will be held.

Prepare for and conduct the information meeting. You will want to have a handout
containing key information that possible individual and school participants need to know,
which may include appropriate application forms. Hold the informational meeting early, so
that possible participants from each school will have time to have an in-school meeting to
decide if they will pariicipate.

If you are giving univarsity credit to the participants, make sure you have everything
coordinated with the university or college as well as the school district(s). This proce: ; can
take some time, so begin early.

Your inservice will use of a variety of software. You will need multiple copies and/or
permission from publishers to do multiple loading. Make sure that you begin the process
of obtaining the software and/or permissions early enough so that this task 1s completed
well before the inservice is scheduled to begin.

The choice of software can be a major dscision. Should you use software readily available
to teachers, or should you use the "latest and greatest?” An inservice must be grounded in
reality. Thus, much of the software used should be software t¢ which teachers have easy
access rut an inservice should also be forward looking. Thus, it is appropriate to use
some .C“tware that may be new to teachers in your school or district.

To a large extent, the NSF project used software from the Minnesota Educational
Computing Consortiuua (MECC). This was done because such software 1s in wide use
throughout North America and because it was available in t..e schoo! district where the
inservices were being conducted. However, we also obtained multiple copies of some
software on loan from certain vendors, and we obtained permission to do multiple loading
from certain other vendors. Our experience was that vendors ars very supportive of staff
development efforts.

Your inservice ma: make use of print materials that will need to be ordered from publishing
companies or reproduced. It can easily take a month tu obtain print materials from a
publishing company, so begin this process well in advance of the starting date for your
inservice.

Think about where and when the inservices are to be conducted. From the point of view of
the inservice organizer, 1t is easiest to conduct all inservices at one central site, and to hold
them at a time that "scems” convenient to the organizer. However, participants may gain
more ownership and overall involvement if the in<ervices are conducted 1n their schools.
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This involves holding inservices at a number ~f different sites with varying equipment
facilities. Itinvolves holding inservices at a tin:e that the potential participants have
indicated fits their needs.

Miscellaneous Suggestions to Inservice Facilitators

1. At the first meeting of the inservice, be well organized. Have name tags available,

appropriate refreshments, etc. Be efficient and busiiess-like. If appropriate, provide each
participant with a list of the names, addresses, ana phone numbers of the participants and
the facilitators.

At the i{irst meeting of the inservice ,ou will most likely want to have a number of things to
hand out. These might include:

a. A notebook for participants to keep materials in, with colored paper or dividers to
separate the lessons.

b.  The types of materials iliustrated in this Notebook. (Some inservice facilitators prefer
to hand out all materials during the first session, while others prefer to hand out each
session's materials at the start of that session.)

c.  Other print materials, such as books, that participants will need to read during the
inservice.

d.  Some software, if it is appropriate For example, there may be some excellent public
domain software that is suitable for partic.pants in the inservice. Participants like to
receive free materials.

e. A syllabus for the inservice.

Much of the material you hand out may be forms that you want participants to write on
during the inservices. If so, make sure participants know that extra copies of these pages
in the handout can be "ordered” from you so that they feel free to write on them during the
sessions. Have a form available to them, so they can order copies os needed, or just
provide them extra copies in an automatic fashion.

The computer is a powerful tool ar. * a powerful change agent in education. Both the
overall educatonal system and individuai educators are (in general) resistant to change.
The inservice facilitator should deal openly with change processes and resistance to change.
This should be a reoccurring theme in the debriefing at the end of each activity. Spend
some time thinking about educational change "{ow do you feel in yuur role as a facilitator
of change?

Student / teacher modes. The style of inservice described in this Notebook has the
participants sometimes play the role of "students" and other times play the ro]-~ of
“teachers.” Make the participants aware that at imes they will be students and at cther
times teachers during the inservice sessions, and why the inservice is designed in this way.
This switching of modes can be confusing, so make it clear when you are having
participants switch roles.

The style of inservice described in this Notebook is heavily oriented toward discovery
*s~d learning. Be aware that relatively few teachers are comfortable with discovery based
minz  Think about why discovery based learning is particularly appropriate in computer
"on and 1n this inservice. Raise this as a topic for discussion quite early in the
«d raise it several additional times during later inservice sessions.

~
t,
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7. Transfer of learning is a very important idea in computer inservices. The goal is that
participants will take ideas from the inservice and implement them in their classrooms.
Raise this as a topic for discussion during the first inservice session and bring it up again at
subsequent sessions. It is quite appropriate to ask in the second and subsequent sessions
"Would one of you please share with us some classroom uses you made this week of the
ideas that we covered in the last session?" Do everything you can to encourage such
immediate implementation and the sharing of successful implementations.

8. Keep in mind that problem solving is a central and unifying theme in the inservice and is the
main reason why computers are coming into schools.

a. The computer-as-a-tool is essentially the computer as an aid to problem solving.
Problem solving should be a central theme in every activity and in every debriefing.

b. Many of the changes that may occur as computers come into schoo!s are changes that
could/should occur even without computers. A typical example is increased emphasis
on problem solving in math and decreased emphasis on rote computation. Another
example is increased emphasis on the overall writing prozess (process writing) and
less emphasis on the mechanics of writing, such as spelling and grammar.

9. Preparation time. (Here wx are repeating some ideas given earlier in this chapter, because
they are particularly important.) The novice inservice facilitator may wonder how much
work is involved in preparing to facilitate a sequence of inservice sessions. Of course, a It
depends on the standards the person sets. Also, the time depends neavily on the overall
knowledge of computers, computers in education, the subject discipline of the teachers to
be trained, and the software to be used. The experiences of the NSF graduate assistants
~ho did almost all of the presentations during this project have shown that even a highly
qualified inservice facilitator can easily spend 8 - 12 hours preparing for a two-hour
inservice. (Note it doesn'’t take nearly this long to prepare for subsequent presentations of
the same inservice.) Access to materials such as those in this Notebook can decrease
preparation tir.e scmewhat and can add to the overall quality of an inservice. But to a very
large extent, the quality of an inservice depends on the quality, experience, and preparation
of the facilitaior.

References
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3.2
Sample Timeline Outline

The final format of the NSF inservice sessions discussed in this Notebook was a sequence of
two hour sessions. The sessions were held immediately after school, typically from 3.30 - 5.30 or
4:00 - 6:00 in the afternoon, one day per week.

Through careful thought, trial and error, a.d expe.ience, we gradually developed a Sample
Timeline for the organization of a two hour session. In essence, this Sample Timeline consists of a
mode! for a one hour session, and the model is followed twice for a two hour session. This way of
building longer sessions from a one hour session can be further extended to stll longer inservice
sessions.

The outline given below suggests specific amc .nts of time for the various parts of an inservice
session. However, flexibility is important. The actual time spent on any given activity will depend
on the activity, the facilitator, and the participants.

Minutes allotted Activity

10 Minutes Starting activity. Have participants either work on an: off machine
activity or on the computers with software that is fairly self-explanatory.
Make use of an appropriate Performance Aid.

5 Minutes Debriefing of the above activity.

25-35 Miautes First major activity for the session. This is time for the particip~nts to
be on the computer. It can be a more in-depth continuation of tue
starting activity, or it can be a new piece of software.

10-15 Minutes Debriefing of the above activity.

10 Minutes A short break for stretching, coffee, cookies, other refreshments, and

informal conversations. Generally speaking, there is never enough time
to accomplish the aims of an inservice program. Don't let the break time
stretch too much!

30-35 Minutes Second major activity. Again, participants will be using the computer in
most such activities. However, sometimes off machine activities are
quite appropriate.

10-15 Minutes Debriefing of the second major activity.

10 Minutes Closure. Suminarize what was accomplished during the day; any
additional comments from the participants or yourself; details of the next
meeting.

This general outline is only meant to serve as a starting point for organizing 4 two-hour session.
There may be certain sessions where the debriefing and discussion is of more importance than
hands-on time. In those cases the facilitator should adjust the schedule as necessary. In other cases
an off-machine activity may be more appropriate than a hands-on activity.

A key concept in the CI? model is a discovery-oriented approach. Most inservice facilitators are
quite used to delivering lectures that cover a given body of material. But the amount of straight
lecture time in a two-hour session such as outlined above should probably be less than ten minutes!

oy ‘
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Rather than lecture, the inservice facilitator facilitates. Participants spend the buik of th.ir time
in two modes. The first is a hands-on mode, vsually working in groups of two at a miactune. This
is a learn-by-doing environment. Participants are encouraged to answer their own questions by a
combination of trial and error, reading the Performance Aids and other handouts, and asking each
other. When the inservice facilitator must intervene, it should be as a fxcilitator rather than as an
answer provider.

The second major pzruicipant mode is group discussion, sometimes in small groups and
sometimes ‘1 a whole-c1ass group. Many teachers have had relatively little experience in facilitating
small-group and large-group ciscussicz:s. (A good way to gain experience is by working with a
group of educators. This is because once a facilitator gets educators started talking, it is hard to get
them to stop!) A good rule of thumb is that the facilitator should talk less than half of the time
during a group discussion.

The group discussion debriefing sessions must lead to discovery or reiteration of th- major
points covered. Thus, the facilitator must have these points in mind. As participants make
comments that relate to the major points, the facilitator must seize these opportunities to make sure
that these points have been discovered and comprehended by all participants. Initially, many
inservice facilitators find that this is harder to do thar. .0 just delivering a straight lecture. But, with
practice, it becomes an enjoyable and relatively easy mode ¢ “instruction.

A
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® EIGHT-SESSION ELEMENTARY
SCHOQOL INS=RVICE

4.1
SESSION 1: Interpreting Data with Graphs

4.1.1 Narrative Overview

The main reason computers are so important in education is that they are a powerful aid to
problem solving. One way that computers can be used to help solve problems is in the organization
and presentaton of data. The human eye and mind arv not particularly good at looking at a table of
data and extracting key features and trends. But when tue data is put into graphical form, the
human does much better. This session focuses on using computer graphics to present data in a
form that is a useful aid to problem colving.

The first session of ap :aservice sequence. is particularly important, since it sets the ton: for the
whole sequence of inservice sessions. For example, suppose you really want participants io
. ~iucipate freely in discussions, and that ar open atmosphere of discovery based leaming is to
prevail throughout the inservice sequence. Then you want to get this started immediately. Begin
the first inservice session with an activity that has participants interacting, sharing their ideas,
discovering new ideas, and actively participating.

There are several purposes embodied in this first training session:
1. Tke participants and facilitator will meet one ancther and leamn one another’s expectations.

2. Teachers will learn how to use a graphing program designed to he:; students learn 10
interpret data.

3. Important details about the conduct of the training (such as scheduling and location of
subsequent sessions) will be settled if it has not been possible to make firm arrangements
prior to the first session.

In general preparation for the training, the facilitator should make sure that the information ca
the handout, A Day in the Life of Lucy Van Pelt, is typed into MECC Graph and that an
appropriate number of copies of MECC Graphing Primer an¢ MECC Graph are made.

Also, the facilitator should prepare a wall chart on butcher paper. The purpose of the cnart is o
act as a data source for one of the activities to be done later in this first session. The facilitator
provides column headers (fields) and participants fill in data. The subject of the chart depends to
some extent on the trainer's strategy. During the development phase of this training, we
experimented successfully w'th two different subjects: personal data from the paticipants, and
characteristics of the participwuts' favorite restaurants. The chart is simple to make, all that is
necessary is to place a few headers across the top and leave plenty of blank space below. Headers
for personal data might be Name, School, Grade Ass.gnment, and Years Taughi. Headers for
restaurant characteristics might be Restaurant Name, Location, Cuisine Type, and Distance from
Here. A person.l data chart can be helpful during introductions, while a restaurant chart rught help
out-of-towners find a place to eat.
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Before the session begins, the facilitator should load all the computers with the first program to
be used (MECC Graphing Primer ). Al >, the wall chart should be placed in an area of the room
that is convenient to see and reach.

At the start of the training, as particpants enter the training area, they should be greeted
individually ... “2du i, given name tags, and directed to fill-in their contributions to the wall chart.
(Notice that this allows immediate involvement, even if some participants arrive a little early and
some a little late.) Participants should 4iso be given a copy of the training notebook, with their
name on the outside front cover.

At approximately five minutes after the designated starting time, the facilitator should speak
briefly about the purpose and organization of the training. It is important to start on time and to get
participants used to the idea that the sessions wiil start on ime. The use of individualized and
somewhat open ended initial exercises (such as the butcher paper exercise) helps in this endeavor.

Introductions should be carried out swiftly. It is appropriate for the facilitator to suggest a
format: for example, naine, grade taught, and school.

Participants should move into the firt activity (MECC Graph Primer) as quickly as possible.
Distribute the instruction handout and encourage participants to begin immediately. When
teachers/students are using materials like these, the facilitator should circulate x.ound the classroom
responding to questions and requests for assistance.

In the Life with Lucy activity described in the lesson sequence (Script, p. 2), participants are
asked to exanzine a table of information and predict what a pie graph representation will look like. It
might be useful to shc ~ students several illustrations of pie graphs, perhaps drawn from textbooks
that they are using or from newspapers and magazines.

After the break, participants will put the information from tables they have filled out into the
MECC Graph program, which will ther draw a pie graph of their data. They can compare this to
their prediction. Debrief the Your Day on the Computer activity by drawing out the
differences in speed, cunvenience and accuracy between creating pie ¢l. . by hand and preparing
them on: a computer. If a printer is available, print several of the participants’ graphs. Point out
how the graphing program is also a reacher tool, i1 .nat the teacher can prepare graphs of any set of
appropriate data for classroom use.

In the Graphing Data from a Table activity, the goal is to have participants look at 4 large
amount of information (in this case, the data they themselves created) and extract from it some
information to be represented graphically. First they find a column f the table that describes some
“countable” information. If they have created a "personal data” table, it might be best to use Years
Taught. The years could be grouped into ranges and graphed. Similar things can be done with
other data. If teachers from three schoo!ls are in the same training group, a pie graph may be made
of the distribution of participants.

The strategy during the Debriefing is to draw out from the participants as much information as
possible about what they have learned. If the facilitator does all the recapitulation, the learning wall
not "stick” with the participants nearly as well as it will if they are put in the position of reflecting
~pon what they have leamed. For more information abuui the concept of debriefing see the reading

Enhanced Leamning Through Debriefii:g" in the Handouts section of this session.

After the training, make sure that the training area is left in g »d order. This will help to
establish and preserve «4 good relationship with the person who controls your training site.
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4.1.2 Script

This script contains more than enough materials for a .wo-hour inservice session. Thus the
facilitator must select a subset of it to present in the time available, or adhere tightly to the time line
suggestions. (Most facilitators will wish to add or substitute their own :deas and materials for some
of those provided.) A sample timeline for a two-hour session is in the next section. It represents
what was actually done by the NSF facilitators in one two-hour session.

The reader wil: note that this first script is a little more detailed than later scripts. It is important
to be over-prepared for the first session.

Theme

Objectives

Abbreviations

Materials

Preparation

Start
5 Minutes

Interpreting dara with pie graphs.

Participants use a piece of graphing software to create pie graphs for
classroom use. Participants think and talk about impact on the curriculum
of providm:g students with access to graphing software.

Readers of this script and subsequent scripts should note that the following
abbreviations are used.

LP - Lesson Plan
HO - Handout

PA — Performance Aid (a special set of notes describing how (o use a
picce of software or how to perform an activity)

OV - Overhead projector
Software: MECC Graphing Primer, MECC Graph.

Handouts: MECC Graph Primer Instructions,
A Day in the Life of Lucy Van Pelt,
Empty MECC Graph Table (2 copies),
MECC Graph Pie Graph Training
Instructions.

Other: Name tags, a large sheet of butcher paper, heavy felt-tip
pens.

Load the MECC Graphing Primer program into the computers. Put up the
wall chart (see the Narrative Description for details).

As the partcipants entcr, greet them individually, give theru a name tag, and
direct them to the wall chart to fill in the appropriate information. Hand out
notebooks. Acquaint participants with the nature and purpose of the
sequence of inservice sessions.

-
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Introductions

5 Minutes

Activaty

Activity
20 Minutes

Debrief
10 Minutes

Break
10 Minutes

Activity
10 Minutes

Activity
25 Minutes

Have persons in the training team .ntroduce themselves. Ask trainees to
share appropriate information about themselves.

MECC Graphing Primer Materials: MECC Graphing Primer
(one per 15 Minutes computer) and MECC Graph Primer
Instructions.

* Discuss basic pairing rules for the following activities: principals pair
with a teacher, teachers pair with another teacher not at own grade level.

* Use the MECC Graph Primer Instructions as a guid: to the
training actvity,

Life with Lucy

Materials: A Day In The Life Of Lucy Van Pelt and Empty

MECC Graph Table handouts.

This can be done either on or off the computer. if on the computer, have a
file labeled Lucy's Day ready to go in MECC Graph.. If »:5¢d as an
off-line activity, have copies of A Day in the Life of Lucy Van Peit
copied for every one or two participants.

* Discuss how the information shown on the form was organized and
placed in its correct place. Have the trainees fill in the blank MECC
Graph table and draw eir estimate of the pie graph in the circle

Facilitate an open-ended discussion. Ask questons such as: "Can students
learn to use the softw ™" and "What would be the impact on the
curriculum if students were allowed to use such software?" Strive to have
particip .nts do more than half of the talking during debriefing times.

Load MECC Graph into computers. (Begin to train participants that breaks
are indeed only ten minutes long!)

Your Day

Materials: #/E"C Graph (one copy per computer) and MECC Graph
Pie Graph Trzaining Instructions.

* Teachers enter information on how they spend the day into MECC Graph
and graph the data.

Grapling Data from a Tatle
Materials: Empty MECC Graph Table handout.

* Working in pairs, participants study the data table that they creatcd i the
beginning of the session and discuss the relationships among the data
items. After selecting a column as a source for data, they enter that data
on the Empty MECC Graph Table; then each pair 2oes to a
computer to graph the information selected.

r-
-[“'

CI3 Notebook ¢ 4.1.2 Script * Page 2




Debrief
10 1nin.

Closure
10 Minutes

Post-training

+ Recap concepts covered in the previous activities.
« Draw out suggested uses in classroom by questioning teachers.
+ Point forward to connections with future training.

Discuss possible changes in starting time, the iocation of next training site,
and any other needed changes in the conduct of training. Who will provide
refreshments for the next session? Involve the participants in these
decisions to the extent possible.

Collect disks and any other training materials. Straighten up the training
area, returning it to better condition than it was prior to the session.

-

CI3 Notebook * 4.1.2 Script « Page 3




4.1.3 Timeline

0:00 — 0:05 Start
0:05 —0:10 Introductions
0:10 — 0:25 MECC Graphing Primer

0:25 — 0:45 Life with Lucy

0:45 — 0:55  Debrief

0:55 — 1:05 Break

1:05 —1:15 Your Day on the Computer
1:15 — 1:40 Graphing Data from a Tatle
1:40 — 1:50 Debriefing

1:50 — 2:00 Closure
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4.1.4 Handouts

The pages of this section are handout materials needed by the participants during Session 1 of

the Elementary Education inservice.

Index to Handouts

(HO)
(PA)
(PA)
(OV)

(PA)
(PA)

Outline of Eight-Session Inservice Series

MECC Graph: Lucy Van Pelt

(Alternate) MECC Graph: Lucy Van Pelt

A Day in the Life of Lucy Van Peit

Empty MECC Graph Table

MECC Graphing Primer: Pie Graph Training Instructions
MECC Graph: Create Your Own Pie Graph
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Qutline of Eight-Session Inservice Series

This ..andout contains a brief summ.iry of the contents of each of the eight sessions of the
inservice series.

Session 1: Interpreting Data with Graphs

We begin the inservice series by learning to use graphics software to represent data. Such
visual representation of data is a considerable aid to solving problems involving a large quantity of
data. The specific software we use is MECC Graph, but any relatively simple graphics package
suffices. The main emphasis is on beginning to understar.d some roles of computers in problem
solving and how use of the computer as a tool in the everyJay curriculum leads o changes of
emphasis and approach on a variety of topics.

Session 2: Integrating Graphing Software with 1 usting Materials

This session focuses on integrating use of computer graphics into the existing curriculum.
Participants will look at curriculum materials they might currently be using in their schools, «xd find
instances in which computer graphing appli-ations might be appropriate. The focus is on use of the
computer as a tool for students, as a tool for teacher-presented demonstrations, and as an aid for
preparing student handout materials.

Session 3: Unstructured and Structured Data

This is the first session on using the computer to store, organize, and retrieve data as an aid to
problem solving. Participants will be introduced to the use of database software from MECC and
will begin to explore capabilities and limitations of such software.

Session 4: Structuring and Analyzing Data

We continue to learn about database software and the types of problems that car be solved by
use of databases. In this session participants will gather, organize, and analyze data. This session
also includes an introduction to AppleWorks, which is an inte grated package with database,
spreadsheet, and word processing components.

Session 5: Database and Word Processing

In this session we end our database studies and begin working with word processing.
Participants practice creating a database and learn to think about what questions a database might be
designed to help answer, or what problems a database might be designed to help solve. The major
focus of the remainder of the inservice sessions is on process writing in a ~ord processing
environment. We introduce word processing through use of FrEdW'riter, which is freeware
designed for use on the Apple // series of microcomputers. Even in this ininai introduction, the
emphasis is on the writing process rather than on learning the key strokes aud other details of a
particu ar word processor.

Session 6: Prewriting Activities with Word Processing

Process writing begins with prewriting. This session focuses on the use clustenng techniques
and on "prompts” as part of the prewriting process. FrEdWriter contains good factlities to aid
teachers in doing prompted writing with their students.

v,
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Session 7: Process Writing Conferences and Formula Vision

After students have completed a draft of a piece of writing, they are ready :0 reccive feedback.
Feedback can come from themselves, their peers, or their teachers. This session focuses on peer
and teacher conferencing techniques. However, about hali of this session is spent on a piece of
software that has little to do with writing. Formula Vision is a or.e screen spreadsheet-like piece of
software useful in math and scier.ce beginning at about the fifth grade. Itis an excellent tool for
introducing students to the ideas underlying spreadsheet software.

Session 8: Revision and Editing with a Word Processor

The final session focuses on use of a word processor to revise and edit one s writing. Time is
also provided for participants to plan how they will continue to use computers with their students.
The final activity is an evaluation of the inservice series.
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MECC Graph: Lucv Van Pelt

This is a Performance Aid. Itis a detailed set of directions for accomplishing a specific task

with a particular piece of software.

o

(58

N

10.

11.

Insert the MECC Graph disk in the drive. Close the drive door.

If the computer is off, tun it on. If the computer is already on, hold down the Open-Apple
and Control keys, and press the Reset key (this is called a warm start). When you release
these keys, the disk drive should start and the program will load. (If it doesn't work, repeat
this step.)

When the disk drive goes off, gress the Space Bar 1nd read the description of the program
on the screen. Then pres the Space Bar again, and read the menu (a set of options) on the
screen.

Choose item 1 (Graph IName/Number Data) by pressing 1; then press the Return key.

The screen now displays samples of bar, line, and pie graphs, and a menu that allows yOu to
specify what type of graph you want to have the computer do for you. Select Pie Graph by
pushing the 3 key and then the Return key.

The LEGEND screen now asks, "Do you want to use data stored on the diskette?" Type Y
(for yes) and then the Return key.

The next screen begins with the directions "Select a data name.” There will be one or more
files named, and one of them will be LUCY VAN PELT. Ifitis already highlighted (black on
white instead of white on black) tlien press the Right Arrow key and then the Return key.
It itis not already highlighted, press the D (for down) or the U (for up) key an appropiiate
number of times to bighlight the LUCY VAN PELT file name Then press the Right Arrow
and then the Return keys.

Now the screen display will show some data about A DAY IN THE LIFE CF LUCY VAN
PELT. Answer N (for no) and press the Return key in response to the question, "Do you
want help entering labels for your graph?”

Notice the menu at the bottom of the screen. Select the graph option by pushing the G key.

Notice taat the computer now draws a pie zraph of the LUCY VAN PELT data. The graph

shows the percent of the data that is spent in each of several different activities. At the bottom
of the display is a menu.

Now feel free to experiment. For example, you might want to start over at Step 2 of these
instructions, but try different options. You might want to see what the LUCY VAN PELT data
looks like when presented in the form of a bar or line graph.

— .
~
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(Alternate) MECC Graph: Lucy Van Pelt

Note 1. This is an alternative format for the MECC Graph Pie Graph Training Instruction

Performance Aid. It has been designed to better fit the nee..s of younger students. Notice
that the reading level has been lowered and the key strokes o be performed have been more
clearly identified. This PA contains more detail than the PA designed for teachers. This PA
would be even better if it contained pictures showing what .he screen is supposed to look
like after each major step.

Nore 2. Writing really good Performance Aids is quite difficult. *".ually itinvolves a trial i -ror

process. One writes the best PA they can, and then tries .. vut with the intended auc. ..e.
Some users will not be able to follow the instructions. T.s would likely suggest that some
revisions are necessa:_ . This cycle of writing, testing, «..d rewriting may need to be
repeated a number of times before a satisfactory PA is produced.

Take the MECC Graph disk out of the disk jacket.

Keep your thumb on the label.
Insert the MECC Graph disk in the disk drive with the label up.

Close the disk drive door.
If the computer is off, turn it on.

« Turn on the moritor. The switch is usually on the front or the top.
+ Turn on the computer. The switch is on your left on the back of the computer.

If the computer is already on,
+ Hold down the Open-Apple and Control keys at the same time.
+ Continue to hold down these two keys.
* Press the Reset key.
Release these keys. The disk drive should start . If nothing happens, repeat this step.
When the red light on the disk drive goes off, the program is loaded.
You see a screen that igentifies the program.
You see the instruction "Press the Space Bar to continue.”
Press the Space Bar now.

Read the description of the program on the screen.
Ycu see an instruction to press the Space Bar again.

Press the Space Bar now.
You see a menu on the screen. (A menu is a set of choices.)
You are to begin with choice number 1, Graph Name/Number Data

Press the number 1.
Press the Return key.

Your screen show samples of bar, line, and pie graphs.
There is a menu at the bottom of the screen.
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You are to start with choice Number 3. Pie Graph.

Press the number 3.
Press the Return key.

10. Your screen now contains four columns of horizontal lines.
The word LEGEND appears at the top on the left.
At the bottom, you see "Do you want 10 use data stored on the diskette?"

Press the Y key.
Press the Return key.

11. You see a screen that begins with "Sele_t a data name."
You see a list of one or more files.
One of the files is called LUCY VAN PELT.
(I LUCY VAN PELT is not on your list, ask 1or help.)
12. You can use the U (for Up) and D (for Down keys) to highlight the names in the list.
Press U and D several times.
Notice that the names are highlighted as you move your cursor.
13. Now you are to choose LUCY VAN PELT.

Highlight LUCY VAN PELT (use U and/or D)
Press the Right Arrow key.

This selects the LUCY VAN PELT file. @
Press the Return key.
This gets the LUCY VAN PELT file.

14. The screen contains some data entitled A DAY IN THE LIFE OF LUCY VAN PELT.
You see the question "Do you want help entering labels for your graph?"

Press the N key.
Press the Return key.

_—
wn

You see a menu at the bottom of the page.
You are goir.g to graph the data you see on the screen.

Press the G key.

The computer now draws a pie graph of the LUCY VAN PELT data.
The graph shows the percent of the data that is spent in each of several different activities.

16. You see a menu.at the bottom of the screen.
Now you should experiment. Here are some ideas:

* Start over at Step 9 of the above irstructions, but try different options.
* Find out what the LUCY VAN PELT data looks like when presented in the fort.. »f a bar
or line graph.

(I
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Note: You may choose any local hero, heroine, or popular star you wish for this exercise. If you
choose to duplicate this shect or create an overhead we suggest you decorate it with appropriate
cartoons.

A Day in the Life of
Lucy Van Pelt
eating 2 hours
sleeping 9 hours
beauty 7 hours
watch t.v. 2 hours
basebal! practice 4 hours

toa
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Empty MECC Graph Table

LEGEND

LEGEND
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MECC Graphmg Primer:
Pie Graph Training Instructions

This is an example of a Performance Aid. It is a detailed set of directions on how to accor li.
a specific task with a specific piece of software. Carefully follow the directions, stopping aftere. .
one to think a bit about what it shoold/does accomplish and whether it seems to have worked
correctly. (It is easy for something tc go wrong. For example, you may press a wrong key, press a
key twice when you only intended to press it once, or you may have a version of the software that
is slightly different from the one used to create the Perrormance Aid.)

1. Insert the MECC Graphing Primer disk in the drive. Close the drive door.

.tJ

If the computer is off, turn it on. If the computer is already on, simultaneously press the
Control, Open-Apple and Reszt keys. That is, hold down the Contro: and Open-Apple
keys, and then press the Reset key. When you release the keys, the drive will start and the
program will load.

3. When the drive goes off, press the Space Bar twice.

4. You should see a screen titled MECC Graphing Primer. Choose Item 3 (Exploring Pie
Graphs) by pressing 3; then press ine Return key

G 5. When the disk stops spinning, read the information on the screen and then press Return.

6. Select item 2 (Quick Review) from the Pie Graphs menu. This is a sequence of "screen
pages” that gives some information about pic graphs. Press the Space Bar to "turn” each
page. Unless you wish to read the screens again, enter "n" at the review prompt on the last

page.

=~

From the Pie Graphs menu, select Item 3 (Pie Games). There are two informational pages.
Then you have your choice of games. Choose either. Enter data into the table when instructed
to do so. Any data will do _you can just make it up. Unless one of the trainers asks you to do
otherwise, please answer "n" to the question, "Would you like to print this graph™ Create
another graph if you wish. or play the other game by choosing Pie Games again.

8. Optional. If you have time, select Item 4 (Tell the Story) from the Pie Graphs menu. In this
activity, yc .ust make up a story to explain a graph. The story can only be as long as the
space betw .¢n the [brackets]. You don't have to press Return at the end of each line; the
computer takes care of that.

9. When you finish, please select Item 5 (Return to main menu) from the Pie Graphs menu.
From the MECC Graphing Primer menu, select Item 5 (End). Please remove the MECC
Graphing Primer disk from the drive and leave the conuputer on.

o
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MECC Graph: Create Your Own Pie Graph

This is ar example of a Performance Aid. It is a detailed set of directions on how to accomplish
a specific task with a specific piece of software. Carefully follow the directions, stopping after each
one to think 4 bit about what it should/does accomplish and whether it seems to have worked
correctly. (Itis easy for something to go wrong—for example, you may press a wrong key, nr press
a key twice when you only intended to press it once. You may have a version of the software that
is slightly different from the one used to create the Performance Aid.)

1. Insert the MECC Graph disk in the drive. Close the drive door.

2. Ifthe computer is off, turn it on. If the computer is already on, press the Control,
Open-Apple and Reset keys and hold them down together. When you release them
together, the drive will start and the program will load.

3 When the drive goes off, press thie Space Bar twice.

4. You should sec a screen titted MECC Graph. Choose Itern 1 (Graph Name/N umber Data,
by pressing 1; then press the Return key.

5. When the disk stops spinning, seiect ittm 3 (Pie Graph) from the main menu. \vhen you see
the screzn with the word LEGEND at the top, answer "N" to the question, "L %0u waat 10
use data stored on the diskette?" Remember to press Return after you type "'{".

6. Answer "Y" to the question, "Do you want help entering the labels for your graph?” e

Now the computer draws a "blank” pie graph. When the drawing is complete, respond to the
question, "What is the name of your graph?", by typing in the 1ame of the graph you wish to
create.

8. You can store data for up to three pie charts on one forra. When the program asks, "Type
names of up to three pie charts:", type a convenient name for your chart into the set of
brackets and press Return. Simply press Return when ti.e other two sets of brackets
appear.

9. Answer "N" to the question, "Do you want to change any labels?"

10. Now the table appears with your titles written in. Note the square brackets beneath the . ord
LEGEND. This means that the computer is ready for you to give names for the "slices 'of
the pie graph you are about to create. Enter these names from the paper form you have
already filled in, pressing Return after each name. Notice that these names can be only eight
letters long. When you have entered the last name, press Return repeatedly until the square
brackets are at the bottom of the LEGEND column.

. 11.  Press Return once more. Now the square brackets are in the next colu an. Here you will
enter the numbers you have ~Iready written on the paper form. Type them in now, pressing
Return after each one.
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12. When you have typed in the last number and pressed Return, press "G". The computer will
draw a pie graph of your data. Compare the graph on the screen with tne graph you drew by
hand. In what ways are they similar? How do they differ? Nutice that *his graphing program
calculates the percentage that each “slice” represents of the whole. Wil this be useful in your
classroom?

13. Press "C" toc!ange data. This wili erase the pie graph and replace it with the table you
recently filleuin. Use the Arrow keys on the computer to move the square brackets around
one of the numbess you entered. Change this number by typing in a new one an. pressing
Return. Press "G" and examine the new graph. How has it changed?

14.  When you finish, please select the menu cption (Q). From the graph menu, select item 4
(Return to main menu). Please answer "N" to the questicn, "Do you want to store this
information for further use?" From the MECC Graph menu, select item 6 (End; Please
remove the MECC Graph Disk from the drive and leave the computer on.
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Jamie sat as her desk wirls a far-away look in her eyes. She was thinking about the soft-
ware simulation she had just finished. Jamie saved her tribe from starvation—even though
her leg was wounded—and in her 1nind she was still stalking through the African jungles,
carrying a spear. She was eager 10 talk about it, dying 10 be asked a question. Would the
teacher encourage her 10 express her excitement? Or would the class simply move on 1o

the next activiry?

In this scenario the student’s mterest and
involvement is at an all-ume high She stll
feels like a native hunting for food 1n cen-
tral Africa. If the teacher neglects to wrap
up the new knowledge, allowing the student
to discuss her successes and failures, the
teachable moment may be lost.

Why Debrief?

The successful integration of computers
‘20 the curriculum involves many steps,
sven after choosing good software that meets
curncular goal« and objectives (see Figure
1) Paths (1987) defines debriefing as the
process that gives students relatively free retn
10 organize, evaluate, summanze, or analyze
a learning experience  Debriefing and 1nte-
grating leamning activities with the goals and
obtectives of a unit 15 a step often omitied
oronly :ouched upon But debriefing can be
one of the most imporant sieps 1n cur-
ficulum iniegration of computers, resulting
wn hughly personal and often very meaningful
learning outcomes.

When you provide ample opportunity for
students to build bridges from old learning
10 new matenial, students can reflect on the
narere of the concepts, analyze their impact,
and relate to past learning in a manner that

amplifies and clanfies both old and new
krowledge. Some outcomes of debriefing
are:

¢ Increased understanding of content;

¢ Improved problem solving strategues;

¢ ixposure of misunderstandings and per-
sonal theories;

¢ Increased ability to recall content; and
¢ Increased motivation.

The result of a comprehensive debriefing
experience 1s the meaningful integration of
subject matter and increased motivation for
the next learning experience.

Debriefing Strategies

To follow up lessons that have taken ad-
vantage of the computer, talented teachers
can select debriefing strategies from a large
number of possibiliues, Here are somne tested
techniques.

Role-playlng 1s an effective way to
capitalize upon the interest generated by a
lesson and channel it 1nto a more focused,
reflective thinking mode. First of all role-
playing allows students o express the feel
ings they experienced while using the pro-
gram. Sometimes students need help return-
1ng 1o reahty after participating 1n a com-

Enhancing
Learning
Through

Debriefing

by
Bob Gray

plex, engaging microcomputer simulation
Some continue to carry a speas around the
class leng after the program ends. Role-
playing should allow learners to express their
feelings 1n a positive, supportive environ-
ment.  After expressing their feehings,
students can more objectively reflect upon
the decisions made tn the stmulation.

Role-playing also enbances ciecision mak-
ing. In acting out the decisions made in the
sumulauen with their classmates, students ex-
penience their own decisions again in a dif-
ferent environnient from the computer, and
they Jso see what decisions their classmates
made. After the emotional release of the
physical activity and looking at the situation
from different perspectives. students can
more objectively analyze their decision mak-
ting processes—by the selves or in class
discussion.

The revised ediion of Oregon Truil
(MECC) 1s a good example of a simulation
that can be followed by an exciting role-
playing acuvity. Students can imagine
themselves in a covered wagon, battling the
elements o reach Oregon Choose a scene,
for example, where students approach 4
stream and try to decide whether to ford it
Have students pretend they are part of a
wagon train so that all groups can paruicipate

(S
ERIC
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Figure 1.

Each group wall have o chance to he ot prior
experiences of the other groups based cn
how they played ihe cumpuier simulauon.
Afterward, they will be better able :o
evaluate their own Jewsions and decision
making processes.

Writing a reaction paper helps studenn
summarize the conent and analyze major
concepts in a software program. This exer-
«ise requires students to relate their new
knowledge to past learning.

Where in the WorlZ s Cormen Sandieg.”
Broderbund) is an excellent simulation .
which students iean facts about geography
.0 a problem solving envirunment. As o
rvokue detective assigned to cach Carmes,
Sandiego and her band of thieves, o siudent
uravels through the program to witierent
wunines. Descriptors of the countnies
through which Carmen has passed sarve as
<iues, thus puiding he student detetive s
search.

As part of the cumputer activity, have
students race the paths of Carmen and
themselves un a map you ve provided. Also
have students list the major characteristics
Jf each country wisuited. Then, as a debrief
.ng activity, have students write a paper vn
»' at they have learned about world geogra-
phy as a result of play.ng Where in the World
s Carmen Sandiegv® Emphasize that the

paper is not a .sting of the facts recorded
on their maps. They should think about
general suatements they can now make. for
example, "I now know wat people in dif.
ferent countnes speak different languages
and use different types of money.” Or, *I
know something about distances «n the world
because | know how long i1 2t =5 w, tly from
London to Cairo.”

This type of reacuion paper helps students
synthestze geographical facts into convepts.
Anather type of reaction paper can be used
for debnefing the problem solving strategies
ased in playing the game. Duning the com
puter activity, have students keep a log of the
«ides and places n the ciues they visited and
why. As a debnefing activity have students
wnie down and critique the investigative
methods they used as the de.sctive. Students
should gn some «Jea of the benefit of prior
experience anu anowledge .n the probiem
solving process. (One note of caution. Den't
have students record too much informat on
before they see its value in playing the game
or in debniefing. At first, let students discover
their own approaches.)

Comparing and contrasting two con-
cepts helps intensify a student's learung ex
penence by bulding bndges between old and
new knowledge. This can be a paper assign-
ment or the focus of a discuss.on. In either

case, develop some type of chan that lists
similanties and differences.

Green Globs and Graphing Equanons
(Sunburst) consists of three activitics and an
equarion plotting utility. The actvities
motivate students to determine graphs from
equations and vice versa without tedious
point plotting. By trial and error. students
modify and refine equations to find the graph
or graphs that will intercept the 13 green
globs scattered r=m3omly on a grid.

As a follow-up cizcussion, generate a table
as studenss compare and contrast different
types of equations and the graphs they pro-
duce. Attributes to look for in graphs include
slope, intercept, critical points, and so forth.
Attributes of equations include coefficients.
cxponents, trig functions, and so forth,

Logo is often uses to iniroduce and ex-
plore geometric contepts such as polygons.
After students have generated a number of
four-sided, closed pioygons with right
angles, have them classify the figures as
squares or rectangles,

Companing and contrasting activities helps
students fully explore a concept and helps
them generalize from their compute r activity.
In the process student misunderstandings and
incorrect models are often expasast and can
be corrected.

Drawing a visual summary after a cuimn
put~s activity enhances new.y atained won
«epls by providing a con. e, highly per
sonalized expenience. Make iransparencies
of student drawings and have students Jde
scnbe their development as part of a fol
low-up discussion.

Botanical Gardens (Sunburst; heips
students learn the importance of contruil.ng
plant growth var.ables. After using the pro
gram, have students draw a senies of Pictuics
Jepicting the growt, of plunts unde, a spee.
fied variety of physical conditiuns, ot shuw
ing various stages of growth, conditivri
needed fur growth, or parts of a plaat

Protein Synthesis (Helix) describes he
process of protein production frum basie
gen uc controls. Making pictures that sum,
marize this rather cumplex prugram wuuid
help students organize the new knowledge.

Conductine a pa el discussion based
rnon a soft~are program pruduces a invely
exchange 10 dispel miscunceptions and rein
force learning. Balance of Power (Mind
scape) is a complex, suphisticated game. As
a leader of une of the superpuwers, the uses »
vbject is 1o survive frum 1986 10 1994 w.ih
out blowing up the wurid A panes discussivn
concermunyg spevifiv sirategies the real supes
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$20-$100 million
$400 milli~
@ $1-$2 billion

Militaru Rid Sent Gut Of USA

USA Score: 27

From Balance of Power.

USSR Score:

34

prwers use produces an exc *:ng, mouvating
debriefing activity Indivic al students or
teams represent the sunerpowers and analyze
specific actions (¢ g , trade embargoes and
military actions, in relation to international
problems Each leader will have six or seven
advisors to assist in developing policies
Have one class member serve as secretary
to compile the daw and indicate findings on
the chalkboard for all class members to sce.
At the end of this panel discussion, students
will have greater sight regarding major
world problems.

Evaluating the program by using stan-
dard software evaluation cntena can help im-
prove students’ understanding of the content
and provide valuable input to the teacher on
how much the students have learned In the
process of filling out a software evaluation
form, students will be thinking about the ob-
Jectives of the software (after findi..g them
n the documentation), how well they have
been met, and how much the, software has
contnbuted to their overall understanding of
the subject matter They are in the best posi-
tion to evaluate how well certain features of
the software such 23 color and svund use or

‘eedback on incorrect answers aided in therr
leaming. Make sure the form is not too much
of a checklist or too laden with educational
Jargon. Adapt the form so that students tell
what contnioution the use of color made, not
just whether it helped in understanding the
content. This activity has an added plus. It
helps students become more crit.cal software
consumers.

Odell Lake (MECC) is a s.mulation
designed to teach young students about pred-
ator/prey relationsaip. and the food chamn.
Teachers can have s ndents evaluate the ef-
fecuveness of the two modes—simulation
and game. What did they learn from each?
Was one more effective than the other?

Simulatlg a particular computer envirun-
ment or scene from a program may improve
overall learning and increase motvauon.
Simulating a scene by acting it out is not as
open ended as role-playing. Butitcanbe
as fun and requires synthesizing knowledge
of the event as well as attention W deta.).
Adding stage props and costumes or actually
creating a physical modsl of some environ-
ment challenges students’ creativity and en-
sures retention of what they'rs learning.

Interviews with History (Educat:onal P1b
lishi. 2 Concepts) is a program in which
dents act as reporters interviewing famsus
historicai figures. An in-class simulation of
an interview with a famous historical figcre
(a member of the class, a parent, ~r another
teacher) provides for a more inte. ‘sting ex-
perience. An interviev' with honest Abe Lin-
coln right in the ¢!« vom gives students a
chance to ask their own questions, gives the
teacher a chance (0 hear what students are
interested in, and lets ev. _one have
some fun.

The Teaclher’s Role

Thiese debriefing zctivities are all dif-
ferent, but they ali provide additional learn-
ing experiences, develop analysis skills, and
allow for closure. To prwide even more
moti -ation, give Studerts soum.e freedom In
the choice and aevelopment of d.rse
activities.

Plan the debriefing activities very careful-
ly. Secure the needed resources, allow am-
ple time, collaborate with jtudeus, and
select the most appropriate siarzgy based
upon the softwaie used, the charasterstics
of the learners, anc available resources.

Feedback from the teacher and other stu-
deats is an important part of the debriefing
and integration process. Look for ways to
raake the debriefing activity as interactive
as possible. Follow Jdebriefing activities that
are individual 1n nature (for example, wnting
a reaction paper or creating a series of draw-
ings) with discussicas i which students
share their strategies, conclusions. or resuits.

The jebriefing phase car be the 1205t im-
portani aspect of curnculum integration o
computers. It represents an exciting opg-r-
tunity for teachers and students to use their
creauvity, Well designed follrw-up aztivities
will taotivate students, expand their iearn-
ing honizons, ang lead to more positive and
substantive learning outcomes. Like the stu-
dent at the beginnuing of uus article, students
on the whole often require :he debriefing
step. Help students learn when and where
10 leave the spear behind. Capitanze on thewr
motivat.os. This is a major oppor*u= .y that
teachers cannot afford to muss. @

[Dr. Bob Gray. Kutgown Universiry, Kutz
~swn, PA 19530.]

Reference
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WRATH] Judi Mathis

Turning Data into Pictures: Part I

This month’s colwmn s devated 1o software programs that produce pictographs,
bar graphs, line graphs, and pie char:s. Because so many programs were reviewed,
not all of them fit on these pages. Next month look for a continuction of these reviews
along with a abular summary of all the programs and their feaiures.

Saphing programs can o¢ used (0 repre-
sent «nformauon n 2 concise. clear, n-
{£re€SLNg Manner .n vanious subject areas.
Many graphing progrims exist thai prouuc
dar graphs. pi¢ charts. and Line graphs. uny
cach coniains various exira features. (See

Computers .n the Math Classroom,” p 34,
.or adiscussion of [unci.on piotters.; There
.5 4 «semendous range of flexibilty, ease of
wsC. dNG Zrade (&vei dpPucabiisty among Jhe
~anous pachages.

“Zraphing 1s no longer just 3 concern of
»econdary mathemaucs wachers Many pri-
mary students are Seing .ntroguced O graphs
wiNg activiies from Main Ther A, a
poruiar mathemaucs «ext {rom Addison-
‘Wesley Current lextbooks contan graphs in
various subject areas throughout elementary.
middle. and sccondary scheal Graphs ar-
commonplace outside of school. .00. JuA
-0dan, a successful. [ast growing. news das-
', presents a number of .nformauive gruphs
in ezzh issue One usually appears on the
cover But graphs can be more o. less than
nformative. they can casily be sealed to bras
the prescntation  So today » citizens nust be
able 10 read. .nterpret. analyze. and draw
<lear conclusions from graphs. (o put graphs
:n thest proper perspective. and o gain
necessary informauon

Cerarn preliminary steps are criucal when
planning :0 use any graphing uulity n the
classroom  Students need to understand the
Dower of representing daw in a graph. They
nced 0 spend ume ga.nering daa, orgamz-
ing :t. and deter.minung appropnate labels for
the graph Stwdents shoud clearly under-
sand which mieasurements ar~ heing taken.
~hich quesuons are deing answercd. and
how (0 «nterpret the results | strongly sug-
2cst the use of manipulatives for *he fint few

graphs at any grade .evet. My tavorite begin-
ning aclivity came from an NCTM work-
shop. Have students compare the usie of red.
green and yeiiow apples. Esch siudent weiccis
ane Unifix cube that maiches his ar her pres

erence. These cube, can then be combined
«n a pictograph or 4 bar graph before being
represenied 0 g graph on paper. This aCuvity
works well at ail grade .evels. Comparing
shree wems .s aptmum for younger students.
Four or morc beconies confusing, and two
15 100 fcw.

Many upper grade students. going through
airansion {rom curricuia with no graphing
0 Lextboor.: that assume graphing skilis. may
need extra ume o develop conceats and
practice graphing. Fortunately. many com-
puter programs contan tutorials that can
assist beginners. Some programs are ex-
wremely simple and versatile and work with
many different grade levels. A few programs
are .ntcgrutcd with word processans o ihat
graphs may be casiy included 1n reports.

A recent arucie. When is a Gruph Worth
Ten Thenesarsed Wonds * (Stone. 1988). estab-
lishes 4 well thoughteout set of critenia tor
exanun g gruphing suttware. | concur with

Siones decisiony that 4 graphing utihty
shcuid.

! Provide 4 choice among 3 varicty of
graphing formats und enable alternute
representations of 4 given duta et

tJ

. Provide for simpie, strughtforward dua
entry and editing of informauion.

v

iaximize student control of labeling,
range and number of entnics. scaling
and format

4 Make rewevant on-sereen AGIPp tcad v
Jvdiiable

S. Produce clear. casily understandable
printouts.

6. Allow disk storage of bath data set and
graph.

7. Execute grapns accurately

Keepisig these criteria 'n mund. ! aralyzed
+he lolluwing programs using Jawa studeats
had gatnered for vanous graphing projects
‘rom many Jifferent age groups. in genera..
wudents preferred graphing programs .ha.
eanly .runsferred Jdawa from one .ype of
graph « another and had easy-w0-use cditing
{unct:ons. Teachers demonstrated more con-
cern with how .ong « 00k 0 produce 3
graph and the accuracy of :he fnai represen-
atons. Each review .n this month s coiumn
and .ncxt months continuation describes
bricfly how the program works and gives
>ome classroom suggestions. Addil....ai .n-
formauon .s conwuned .0 3 able 0 appear
aext month where programs are compared
side-by-side «n approximace grade level and
complexity progression

Publisher: Houghton-Miiflin

Cost: $60

grade  vel: K4

Contents: Two-sided disk tutora! on
side one, tocl on side two) and
backup ¢ sk.

Eusy Gruph 11 can produce .clographs.
verticul bar graphs. pic chans, and line
graphs. la addiion 0 .he graphing ool .t
contuns a well-written lutonal coverning pic-
tographs. bar graphs. and pre.chars. Within
ihe tutortal s.udents usc word problems 1o
gather data. which are then uscd in creating
=ach tvoe of graph In this way studenis can
see simitanties and Jiflerences beoveen the
various g.3phs

|
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Using Easy Graph I{ 0 create a pictograph
and print 1t on screen takes only a minute
*r (v, The only hurdle 1s the rnitial screen,

hich requires that labels be supplied in a
ngid format. With young students this can
be simplified by preparing a handout. The
handout should include the same sentence
they would see on the screen: (Using 2 PIC-
TOGRAPH [ want to compare the
of several .). a place to enter one 1o
six tems of data, and the set of 20 piclograph
symbols. Once this information is enered
into the program, the pictograph quickly ap-
pears in completed form on the screen.

Students then have the option of changing
anything on the graph, prinung it, saving i,
or transfernng the data (0 a bar graph. Press-
ing Escape returns the user 1o the main
meny. Everything requires short answers ang
sumple keystrokes.

Designing a bar graph follows the same
steps as above, but there is an important dif-
ference in the representation: The bar graph
1s automaucally scaled (o maximize height.
The scale n the lower right-hand corner 1s
often presented in decimal notation and the
scale cannot be adjusted. | made one graph
using simple data and it calculated a scale
of 28C (see Figure 1). I do not recommend
using this bar graph 1n Grades K-4 for any-
thing other than compansons.

Candy Sales in Room 38

i

W el

“Alleia Charles
arney Dierdre

20|

the graph using a screen capture utility than
1o print the same graph using the program’s
print utility (more than four minutes), but
the piogram’s print quality is slightly better.

Recommendation

Easzy Graph Is wiorial is a valuable
teaching tool. The pictograph and pic chant
utihities are excellent for primary grades. All
four graphs could be used in higher grades,
but the restriction of the number of data en-
tries limits the complexity of the graphs be-
ing generated. The large, clear screen pres-
entation makes this a useful demonstration
100l for whole-class projects.

Publisher’s Reply

We're glad you reviewed Easy Graph IJ.
As you noted in the ;eview, Easy Graph Il
saves files to disk and contains 2 line graph
option, unlike the original Easy Graph.
Those schools that have Easy Graph can
trade 1t in, along with $36. ard receive a 64K
version of Lasy Graph I1.

EXPLORING TABLES
AND GRAPHS | AND
EXPLORING TABLES
AND GRAPHS 1I

Publisher: Optimum Resources

Cost: $34.95

Grade Level: Grades 3 & 4 for | and
Grades 5 & 6 for II

Contents: Two-sided disk (Tutonial on
side one, Tool on side 1wo), backup
disk, and user's guide.

100 you wvant to clunge anything? ¢ 0R A,

Figure |

I found a couple of drawbacks using the
tine graph It has automauc scaling that can-
not be adjusted, and the line drawn always
begins at the or'gin, even 1f that 15 not a data
pant These problems himut the usefulness
of the hine graph option in the primary
classroom

The pre chart 1s excellent It s simpie and
well labeled, and i includes the total on the
graph The wedges are labeled and entered
in the same order as the data 1s enrered, not
rearranged according 1o size

It s quicker (less thar one minute) o print

Exploring Tables anu Graphs | enables
studer ts 10 create tables, picture graphs, ver-
tical and honizontal bar graphs, and area
graphs (pie charts). In addition 1o the above,
Exploning Tablesand Graphs If will generate
line graphs.

In Learn About Tables, the wional,
students can choose to play a game After
playing the game a number of tumes. students
have data to graph—data they generat d
This 15 fine i principle, but not :n execu-
ton The first game | examined practiced
discnmination between night and left Un-
fortunately it required a colur screen. was
noisy, and could be played for much longer
*nan the clocked 30 seconds if the user con-
santly pressed keys This was not an anoma-

ly: all of the games had educational draw-
backs. I suggest the publisher redesign this
section.

When stvdents use Make Your Own, the
tool side of the disk, they can fill in the:r
own data tzbles and casily select various
graph types. Entering data 1n the wabte re-
quires 2 Retumn (o select the 'acanon, typ-
ing in the data, and pressing Retura once
again to secure the data. Students 1 worked
with found the extra keystrokes frustrating.

Up 1o 16 rows and six cowmns of data can
bee  ~4, but not all are graphed clearly.
Sty must Pick which items will be
graphed. I recommend no more than 10 hon-
zontal bars or 10 rows of pictures be selected.
The line graph 1s restricted to four or fewer
lines per graph and it cannot be scaled. The
symbols for picture giaphs are imited, and
fractional pictures are inconsistent. But once
4 manageable number of data are entered,
it 15 casy 10 move from one graph type 1o
another using the icon selection hine at the
bouom of the screen (see Figure 2). This
feature should be emulated by other pro-
grams for young children.

FIELD T21IP MONEYS
1~ ALAH 3

2- 8aR8 4 : M!%?
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Figure 2.

Exploning Tables and Graphs 1s a great
teaching tool for discuss.ng which gzaph 1s
most appropriate for each set of data, be-
causc It 1s casy to quickly present the same
data using a variety of formats. During a
classroom demonstration data can be quickly
added or edited and then viewed to see any
dramatic changes Some quesuons for dis-
cussion are. Is it easier 10 understand these
data in a pictograph or bar graph® Do the
daua represent parts of a whoie? Should we
use an area (p1e) chan? Anciner asset for
the teacher 1s the Jocumentation, the user's
guide has blackline masters for the class.
room ad sorre excellent suggestions tor data
gathering

The programs need to be updated “o fuily
accommodate the Apple ile. lle, and Ilcs
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Figure 4. A stacked-bar graph generated by TimeOut

TimeOut Graph is a delightfui accessory
for Appletoris. When you install Graph and
the new Paint accessory that comes with 1t,
Apple¥oris becoines an even more power-
fu, integrated program. After loading Ap-
pierorks these applications are  efsily
accessable.

n order 10 generate 2 giaph, you wrst usé
Jie AppicHorks spreadsheet (0 create a data
wvie. When you access Graph, he com-
mand une appears & e buttom of the
spreadsheet screen. To design a graph you
select & graph i,;pe, enter the data by
fughiig..ung the appropniate rows and col-
umns .n the spreadsheet, a..d type in the
headings and labels. You enter up to six data
ranges \columns or rows) and the labels cn
the x-axis uirectly from the spreadshest.
Everything ¢ise is entered via the keyboard.
Next you view the graph to see if any
modificauon. are necessary. Then the graph
can be saved as a picture file or printed.

Graphs can be printed in three sizes. Size
| \approuma =, one-sixth of a page), Size
2 \one-haif), or Size 3 (full page, printed
sidewaysj. The number of sizes and the ao
tual «ze of each finai graph vanes with cach
make Jf pnater Expenment with yout pnint-
er and keep a copy of each size with the soft-
ware for relerence

The graph types include Bar, Line, Pie,
XY. Sucked-Bar. Area. and Hi-Lo Two 2d.
ditiona; graphs can be casily generated by
modii, , the spreadsheet daia wbles apie
graph becomes an expioded pie. and 1w sets

of data on an XY graph depict linear regres
sica. Instructions for designing these are
found in the clearly wntten, very usable
docuimentation.

What if a graph .s completely designed
and one or more data points need 10 be
changed? You simply exit Graph, make the
changes in the spreadsheet, reaccess Graph,
and view the grapn. TimeOur Graph retains
the graph design and accesses the edited dau
t0 construct the new graph. It's that simple.

Studenis can use App.eBorks with
TimeCut Graph for writing reports in & cial
Swd.es and Science. Many different g.aph
ical representations of the same set . ana-
lyzed daua can offer insights i a me hemaucs
class. Admusustrators can use the cican, ciear
graphs to emphasize a presentauon. Anytime
Jata are best organized using a spreadsheet,
a graph shouid be generated from them. [t
provides a picture, and that picture 15 worth
10,000 words.

The Paint accessory is new. [i is now
available as a part of TimeQws Graph without
an increase in price. As opposed (o the sest
of the program, the pant envuronument on e
llas feels like a2 Macuntosh, complete wuh
pull-dewn menus and rapid response. [ could
not find the prnt opuion in the version [ was
able to preview 1 canonly hope itis as cas,
and [og ~2i as the rest of the program

Recommendation
Anyone who uses Appietiirks and wanis
10 generate graphs should consider TimeGu,

Graph. It meets most classroom and ad-
ministrative needs.

Publisher's Reply

We feel that Timeout Graph 1s an excellent
graphing program. With the addition of Paint
there is no comparison with what can be
done with Appleitbrks. FYT—To pnint 2 Paint
document, save it (o the clipboard or on disk
and print using Superfonts or Grogh. The
Paint option i< also keyboard driven, using
the Arrow and Option keys. We want to
thank The Compuning Teacher for running
this tnteresting and informative review —as
they always do.

GRAPH-IN-THE-BOX

Publisher: New England Software

Cost: $13995

Grade Level: Grades 8-12

Contents: Program disk, docu-
mentation.

Wher osir.g aay graphics g ogram on an
IBM, there .s an .autial installauon [t takes
only a few moments w th the Graph-tn-the-
dax Setup utility. The user designates the
graphics board, card, pninter, and plotter .f
available), then Graph-in-ithe-Box is ready
w2 be used as a stand-alone graphing progra
or kept in residence while other prugrams
are ruaning. Always load Graph-in-ihe Box
before any other program. Be careful, do not
remove Graph-in-the-Box  without  first
removing any programs loads. . “er X, or
your other applications could crash

Al any ume a sumple keystrua. awakens
Graph «n-the-Box A utle line appears at the
op of the screen and an unobtrusive ma.
menu s visile aong the bottom  The main
menu lists the opticns Capture, Datz, Lay-
out, Show, Priatout, Files, Erase, and Quut
Capture aliows the user o select data from
another program Whatever text was on the
screen before cailing Graph-un she Bax s
sial visible, so Jawa can be casily captured

Eaenng dawa wn thus program is straight
{viward Graph-in the-Boux will au.2pt up 1o
200 rows with 1S columns in a layout sumilar
10 a spreadsheei. but ~ithout any calcula-
uon capabiliies The dawa can be entered
{rom scratch, of from captured Jata 1 rec-
ommend usiag a spreausheet o setup a daa -
abie, as the flexbi .ty and mathematica

r”e
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Figure S An area-filled line graph generated by Graph-in-the-Box.

features - ; spreadsheet are desirable | was
delighted to find it just as casy to capture data
‘rom a word processor At the top of the data
solumns, fill neach column heading, select
one of 10 lire patterns, and choose the col-
ors This data wble can be casily edited,
saved, and re-accessed.

Use the Layout screen to select the graph
ype. © 2ide on figures and guidelines, deter-
mine autcmatic or manual scaling, and sup-
ply the labels The Il possid’s graphs in-
“'ude vertical and honzontal var and stacked
har graphs, line, step, area-filled line, and
area-filled step zraphs, scatter plots, mixed
line and bar graphs, and pie charts. Labels
iclude a four-hne centered tde, y-axis, and
X-aXxis.

When you choose Show froni the mazin
menu, the border and titles are presesied and
the graph 1s dynamucally plotted. Both plot-
ters and printers can be used through the
Print option. Graphs can be printed in three
sizes. small, medium, or larg .. | initially ex-
amined the first version of Graph-in-the-Box
and was disappointed with the time-con-
suming prir vuls Fortunately, version (wo
has been ...proved. A small graph takes
abouu half 2 minute, 2 medium onc takes 2
couple of minutes. and a large graph even
longer. However, the quality 1s worth «

With a program this easy to use, | was sur-
prized and pleased 10 sce the comprehen-
sive documenuon The 182-page boov s

tabbed, vell-organuzed, full of exampies, and
well-wrtten. It also explains procedures for
producing chart on ransparencies for over-
head projection and, with the proper ac-
cessones, color charts on 35mm transparen-
q'ﬂlm (color sudes).

Recommendation

Graph-in-ihe-Box s an casy-lo-use
graphing program for the IBM PC, Tandy
1000, or IBM compatible. It can be used
alone r i resident with other programs. Us-
ing the d2fault values, data can be captured
from another program and a graph can be

generated in any of the 11 different graphing
layouL very quickly. This menu-driven pro-
gram s appropnate for student reports,
business classes, and administrative applh-
cations.

Publisher’s Reply

We are pleased you liked Graph-in-the-
Box and look farward 10 your reactions to
our two n=w IBM products, which deal with
data analysis and representaton.

MICROSOFT WORKS

Publisher: Microsoft

Cost: $295

Grade Level: Grades 8-12
Contents: Integratzd Package

Microsoft Works is an integrated produc-
tvity softwar: ~memm containing a word
processor, database manager, spreadsheet
generator, and telecommunications interface.
Lurking within the spreadsheet opuions
under Draw Chart are the choices of New
Series Chan 224 New Pic Chart. The pie
charts self-explanatory. The series chart1s
a layout which includes hine, bar, side-by-
side bar, stacked bar, combo graphs (bar and
trend line), and layout opuons. The pie chart
uses two columns of the spreadsheet for its
table. one column for labels and one for
values. The series chart graphs up to four
7ows by 12 columns of spreadsheet d1a, us-
ing additional rows and coiumns for 1abes.

Although Limitd by number of dawa en-
tries, the graphs can be generaied quickly,

P oSy
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Figure 6 A pie chart generaied by Microsoft Works
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are clean and simple, and are casily inserted
into a document. Using the spreadshes* as
a daw table is a real strength. This provides
for casy editing and allows the user o make
additional calculations and manipulations.
The quickness of generating & chart allows
‘or many different renderings of the same
data in ordar ‘o find the most appropriate
representation. These graphs would enhance
any student’s report in science o1 social
studies. )

Recommendation

High school and some middle school
students could use Microsoft Horks cffective-
ly to write exciting and incisive reports con-
wining graphs.

Publisher’s Reply

With version 2.0, shippirg this October,
we have added a complete drawing tool to
Microsoft Horks. The Drawing tool has a
wide varicty of uses, for example, newslet-
ters, logos, and so on. More specifically, it
is particulerly effective 1n regards to enhanc:
ing chants developed by both students and
admunistrators.

GRAPHIC EDGE

Puhlisher: Pinp  * Publishing

Cost: $89

Grade Level: 9-12

Contents: 5.25" and 3.5" program
disks, documentation.

Graphic Edze 1s 2 tool for developing
presentation materials that may contain
graphs. It includes cight different graph
types: point, line, bar, stacked bar, area, and
hi-lo graphs; pie charts; and scatter plots.
Data tables for the graphs are designed us-
ing the spreadshect in AppleMorks. A draw-
Ing environment is provided to create draw-
ings, design text chants, and embellish
graphs. Pictures predesigned with Print Shop
and Daz:le Draw can be combined with
graphs and drawings to create 2 final picture
that can be saved, printed, or included in a
shde show

When | first examined Graphic Edge, |
took a doublc-take It looks and fecls like Ap-
; Yorks That gave me the confidence to
dive 1n without ¢ ccking the manual. Je-
cause the menus are well-designed and ap-
propriately labeled, I quickly learned how
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Figure 7 Automancally sculed bar graph genesuted by Graphic Edge.
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Figure & Manually scalsd bar graph generated by Graphic Edge.

10 use the graphing option and explored the
drawing environment

In order 1o generate quality zraphs, the Ap-
pleBorks spreadsheet file must be caretully
designed, complete with utles and fabels,
and saved on a data disk. Because the con-

-tents of the spreadsheet file cannot be edited

using Graphic Edge, you should always
check one last ime 10 make sure all the data,
headings, titles, and scaling c~tions are cor-

rect before leaving Applelorks. Two features
I ra.ely include on spreadsheets are a must
for proper scaling using Graphic Edge the
maximal and minimal y-axis values.

Next you load Graphic Edge, call up the
spereadsheet file, and design the graph. The
dals are entered by highlighting the appro-
priate information in the spreadsheet The
graph 1s now rcady to be generated

The gruphs are automaucally scaled unless

otherwise specified, The program chooses
the least and greatest y-values for the
minimum and maximum, respectively. This
is visually musleading (see Figure 7). In
order (o put a graph in proper perspective,
it is necessary to choose manual sizing and
select the maximum and nunimum values re-
corded in the spreadsheet file (see Figure 8).

The graph can be viewed before prinuing.
At first [ used an Apple Ilcs with a color
RGB momnitor, and the commands at the bot-
tom of the drawing environment, where the
graphs are viewed, were unclear. [ assumed
it was the monutor. Next [ used a fresh-from-
the-factory monochrome monitor and found
the words were anly slightly clearer. The
solution ues with a special wtility for the
les that allows the graph screen to be
viewed in super hi-res instead of the less
clear Apple lle emulation mode,

Up to 10 different graphs can be des'gned
and saved using cach speadsheet. They can
be saved as screen maps or object files. On-
ly the object files retaun the data on each ob-
Jectand can therefore be altered. By destgn-
ing & prece of data on the graph as an ob-
Ject, it can be altered without returning to
AppleWorks to edut the data entries. It 1s easy
to print a graph, edit data, add text or clhip
an, or select 2 dif‘erent graph type, and print
another version.

I found two drawbacks while using Graph-
1c Edge in the classroom. One obvious prob-
lem 1s the inability to edit data within the
program. This will force students to design
their data tables carefully and the~oughly, but
can cause more frustration than desirable.
The other problem cccurs when an empty
spreadsheet cell 1s selected. It 1s *-eated as
though 1t contains the number z. . 1nd this
creates 1aaccuracy in the final graph.

The extra features, such as various fonts,
are fun to use. The Font Edutor allows stu-
dents (o demonstrate some creativity wath
lettening In fact, the extra features can over-
power ths graphing component of the pro-

gram. Students may spend more time en-

hancing 2 graph using chip art from Prin
Shop or Dazzle Draw than focusing on the
accuracy of the graph. These features will
dehight students and encourage the creauon
of gra_ as for presenting ideas , but weachers
may find tne studeats more focused on the
final picture. rather than the graphic infor-
mation

Recommendation
If you use Appletorks, Grapiue Edge may
meet your needs as a graphing tool .n the

LRIC
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Jassroom As always, [ sugges. previewing
1t before purchasing

Publisher’s Reply
The beauty of Graphic Edge is that it s

an object-orientcs program that allows you
to add art.

ALPHAC;{ART!, CURVE-
PLOTTER!, AND 3D
CHART!

Publisher: Spectral Graphics Software

Cost: $49.95 for all three, or 529.95
cach

Grade Level: Grades 9-12

Contsins: Program disks and shoct
guide.

These are three separate programs, but
because of their simtiarities in style 1 re-
v..wed them together. AlphaChart! graphs
vertical bar, vertically stacked bar, and pic
chans. CurvePlotter! includes hin. and area
graphs, trend charts, and function plots.
3DChart! zecepts data 1n a grid of up to 12
by 12 and then paints a three-dimensional bar

graph using squares or rectangles. The pro-
grams were d2signed for the Apple Il, so
remember to keep the Caps Lock key down
at all times.

AlphaChart! accepts up to 24 items, wi h
three pieces of data for each item, for a bar
graph. But the resultant chart may be to
crowded for clear interpretation. [ recom-
mend keeping the gruphs simple and uncom-
phicated. The pie charts can have from one
10 six slices, with one exploded piece. These
can be presented as (wo-dimensional c.rcles
or 11 arying degrees of three-dimenstonal
perspective. The program will label the pie
chart with the entered values or percents, or
'.ave it blank. With a built-in editing feature,
this last option allows users to add their own
labels and any additional text after the graph
has been generated,

When [ first examined CurvePlotter! |
noticed an error on the line chart option
menu: Select Bar Graph. There are no bar
graphs in this program; that is what you
choose to get a line graph. Ezch line graph
car contain up (0 six lines with 24 divisions
along the horizont:l axis. An area grapn can
also sontain up to six hines. The area under
cach line 1s filled with a differ<nt patters.
In order to sec the comparison of all the
arcas, this graph is drawn in a three-di-
mensional perspective. This graph akes the

148

STATE RAINFALL

80
66

49 |
28 i

8
A

B
C
1]

COUNTY E

F

G
H

OF NORMAL

%

s

\

MONTH  J F M QA

I 1R

Figure § A three-dimensional oar graph generated by 3D Chan

longest to draw on the screen.

The sequence for using each program is
the same. The user enters data and legend
labels, which than can (and should) be saved
on a separale disk. The chart can then be
viewed on screen for a few moments. doth
the data and charts can be saved or disk.

The print uality 1< on the back side of the
program disk. The printer interface supports
many difierent cards and pninters. it is casiest
10 enter and seve numerous files before pant-
ing. 7 iere are a lot of printing opticns, and
1 found myself pnr' |, a number of versions
until | found the nght combination for each
graph.

I found the programs fairly straightfor-
ward. Directions are clear and data entry can
be done quickly. Figuring exactly where the
labels will appear on the graph, or which
labels you ought to be entering, takes some
practice. The program constantly gives help-
ful on-screen hints for the first-time user. It
is wise to save often, and fortunately the pro-
grems - 1und the , .1 (0 save both daia and
chaits.

A speaial feature of these three programs
can also complicate daw entry As many of
the graphs are (hree-dimensional. dont be
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discouraged 1f their use requires some trial
and error 1 order 10 enter the datz in the
correct order with the best possible label-
1ng. Give some practice with simple data sets
if you plan to use any of these programs.

These programs have some drawbacks for
use In the classroom. At :imes the maze of
directions 1s confusing. There 1s no suppornt
documentation for students or teachers o

consult. It 1s possible 1o accadently throw
away your data or print atrocious graphs, so
pracuice Is essenual. Student worksheets
would be a great help before using this pro-
gram. A word of caution: Be careful when
adding text or diagrams (o your chart, While
adding text, | covered part of the graph. |
could erase the t2xt, but not recover the lost
graph. | do find the advertisemant contained

in the introducuion Intrusive.

Recommendation

These are inexpensive programs for print-
ing three-dimensicnai graphs on an Apple
I, and they can be ueeful to high school
students as well as people 1n business

&

Software Releases

* Thunderware nc. has released ThunderView, s low-cost pro-
gram for creating persona’ zed stide shows. The $39.95 program
allows users 1o create slide shows from images created with most
popular painung programs or scanned images created with
ThunderScan. ThunderView allows a user 10 advance through 1m-
ages manually or automaucally. Both 3.5-inch and $.25-inch for-
mats include Volume | of Thunderware's /mage Library and run
under Apple’s ProDOS operating system. (Image Library is a col-
lection of clip ant that can be used in most painting and desktop
publishing programs.) For further information. contact Thunder-
ware Inc., 21 Oninda Way, Onnda, CA 94563: rh. 415/254-6581.

* Geometry, developed by Sensei Software and published by
Broderound, is now available for the Apple flcs. Geometry is com-
pauble with major textbooks and can serve as an extension of
classroom work, a refresher, or a private tutor. It takes full advan-
age of the llcs's graphic capabilities; for example, users can
demonstrate that the sum of angles in a triangle 15 [80* by creating
and moving angles on the screen. The program covers a full year's
coursework and includes more than 350 problems. The school edi-
ton comes with 2 backup disk and a teacher's guide for $89.95:
the lab pack includes the teacher's guide and a total of five disks
for $179.95. Contact Broderbund Software Inc., 17 Paul Drive, San
Rafacl, CA 94903-2101; ph. 415/492-3200.

* Ventura Educauonal Systems s bridging the gap between the
use of manipulatives 1n the math classroom and the representation
of mampulauves in computer software. Hands-On Mc-3: Volume
1 simulates the use of six manipulative devices: colored rods, tiles,
counters, (rading chips, geoboards, and angrams. Hands-On Math:
Volume 2 simulates the use of five manipulative devices: (wo-color
counters, color tiles, mirrors, attribute blocks, and base-ten blocks.
For each device a program called Playground provides students with
an oppartumi, *. freely explore and discover urnportant mathemaucal
concepts by moving objects on the screen. Teachers can use
Playground with reproducible activity pages (0 present mathematical
ideas ina structured way The exampies in the teacher's guide show
the many ways Hands-On Ma.h can be integrated into the cumculum
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The package, available for the Apple lle, Ilc, or llcs, inciudes a
program disk, 2 daw disk, a teacher’s guide, and an activity book.
Each one-volume package costs $49.95; a S-pack costs $89.95, a
10-pack costs $139.95. From Ventura Educationa! Systems, 3440
Brokenhull St., Newbury Park, CA 91320; ph. 805/499.1407.

® Gradebook Plus 1s 2 i gradebook masagement system from
Mindscape. [t gives teachers a grading system so complete that it
mainains records and provides a myriad of statisucal analyses
through simple commands, Gradepook Plus accommodates eight
classes per disk, 45 students per class, and 60 entries per student
The program uses a bulten or structor-selected grading scale,
and grades are auiomatically assigned once scores have been entered,
Students may be listed by their idenuficauon numbers, thus keep-
Ing scores confidenual when grades are posted Numerous editing
options are available. The reponts that can be genet ted for an in-
dividual student or an entire class are scores on a given student,
gradebook of an enure class, student or class statisucal data, defi-
ciency list; missing assignments; weighted averages, standar zed
or ¢ onmuzed; and progress reports in letter form to parents Ap-
F . and MS-DGS versions cost $4995. the Apple Macintosh ver-
s10n is $59.95. Backup disks for all formats are available for SI0




4.2
SESSION 2: Integrating Graphing Software with
Existing Materials

4.2.1 Narrative Overview

This session will require the most preparation of any in this series. The materials presented
here are an examnple of curriculum-specific computer integration. The materials are probavly not
suitable for direct use since they are based upon a textbook .hat is unique to the state of Oregon.
Trainers should examine this lessca as an example of textbook integration and ther: create a
similar training lesson based upon materials used by teachers participating in the training.

Teachers need to see models of software use integrated into their existing course of
.nstruczion vefcre they are ready to develop their own integrative lessons. It 15 possible for an
inservice trainer to develop several examples of :..aterials and lesson plans for integrating
software into a specific curriculum.

However, usually an inservice will contain quite a mix of ¢ “rticipants. It vill not be possible
to provide sample lesson plans that meet the specific needs of each participant. This creates a
dilemma for the inservice provider. Sometimes classroom teachers assume wiat the task of
preparing "integrative” materials like th_se created for this session are the responsibility of the
inservice facilitator, a school's resource teacher, or the district's resvurce teacher. While some
resource teachers may actually wish to take on that burden, and it is a heavy onc, often this is
neither possible nor appropriate.

At the current time computers have not been fully integrated into the curriculum, and we do
not have commercially produced materials that cover the wide range of possible software and
ideas for integration. If computers are to be integrated into the cu.riculum, txe classroom teacher
doing the in. gration wili likely have to do quite a bit of the work of preparing the necessary
materials. This session presents an opportunity for trainers/resource teachers to clarify their
curriculum development roles with respect to integration.

The script presented here features two activities to promote integratdon. The first — Pie
Charts: Be a Piece of the Action — is an off-computer activity that teachers really enjoy.
The idea of the activity is to get teachers thinking like students and involving them in physical
action that demonstrates the creaton of pie charts. The actual sequence is described in detail in
the script. The activity itself is readiiy adaptable to a wide range of source materials, so it is
easily integated into any lesson on pie charting from any source.

The second activity calls for careful attention ar.d substantial preparation. The idea is to find
a textbook, text series, or set of supplementary materials that are being used by the participants
and show how a particular piece of sofiware may be used with it. The details of the script and
the materials proviued should prove a useful guide for creating an example suited to any
appropriate materials.

There are rich hunting grounds for source materials. Some suggestions. supplementary
materials for social studies and science (especially if they have a skill strand for graphs and
charts) and so-called "eclectic” reading series (which often have a study-skills strand). While
many math series feature coordinate plotring as a skill, few offer graph and chart interpretation.
Since MECC Graph and similar programs offer facﬂmes for creating tar, line, and pie gmphs 1t
is best to find source materials that show illustratons of all three types.
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The lesson illustrated in the script follows this sequence:

1. Participants work in pairs to examine a particular instance of how a graph-interpretaton
skill is presented and taught in a textbook.

to

Participants examine the same graph presented by computer software and interact with the
graph, modifying the information and viewing the results.

3. Paricipants are requested to draw conclusions concerning the difference between the
rextbook presentation and the computer presentation.

4. Participants use the software to transform the data representation by changing grapn types
(while leaving the data un-hanged). Then they discuss the educationai utility of that
characteristic of the softwuce.

5. Returning to the text, participants note the fe:~ures of ate  1at make it particularly
appropriaie for use with this type of software.

The final activity of the day involves working with Safari Search, a niece of problem-solving
software from Sunbursi Communications, 'nc. Detailed directions for the activity are found on
the handout "Safari Search” in the Handouts sectior of this chapter. The object of the activity is
to acquaint the participants with this type of software and encourage thom to consider its place in
the curriculum. It would be appropriate to have participants read Chapter 2.2, Roles of
Computers in Problem Solving, to gain a general overview to guide them as they begin to place
increased emphasis on use of computers in problem solving in t+ . cumriculum.
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4.2.2 Script

As pointed ou't in the Narrative Overview, this is likely to be the most difficult session to
prepare, since it wil involve extensive work with a textbook used by at least some of the
participants. Allovs yourself plenty of time to complete this preparation.

The main idea is that students in eleme:tary school are introduced to the use of graphs to
represent data. The graphs are in books ard they are static. Students do not yet have the math
background and skalls to graph data. But, a computer can easily graph data. Thus, we can think
about using a computer in tiiree ways in this situation:

1. As a tool for students so they can do a hands-on activity.
2. As a tool for the teacher to use to demonstrate graphing.
3. As a teacher tool to print out examples of graphs to use with students.

The first two are particularly important. The roles of the teacher and the students change as
both are empowered to Droduce professional quality graphs.

Computers bring a new dimension to the use of graphs to represent data. It takes years for a
student to learn enough mathematics and to develop good enough drawing skills so the student
can readily graph data. Moreover, it takes quite a while to draw a single graph. All of this is
changed by having computezs available. (It is changed even more as Hypertext becomes
available. Think of Hypertext as a computerized book, with the studen: being able to change the
displays. Thus, if a student is looking at a bar graph in the book, and would rather see the data
presented as a pie graph, tne student can request the book to change its display.)

The Script shown here is a particular 17stance of how this was done with a textbook of local
interest in the area where the training was developed. It is not intended to be used "as 1s.”

In this session, the participants will be cued specifically to "think like students.” In the
script, this is indicated by requests that they act in student mode. At other times, they will “think
like teachers” in reacher mode.

The closing activity in this session is a change of pace: participants will work with & piece of
problem-solving software.

Themes Integraiing software with existing materials.
Interpreting data from pie, line, and bar graphs.
Learning problem-solving strategies through interaction with software.

Objectives Participants wil: work with maerials developed to use a pizce of graphing
software with existing text materials.
Participants will list principles of integrating software with existing materials.
Participants will explore the uses of ~oblem-solving software. '

Materials Software: MECC Graph
Safari Search by Sunburst

Handouts: Our Oregon graph-skills pages
(Not included in handouts)
Safari Search Less;on Plan
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Preparation

Activity
20 Minutes

Debrief
5 Minutes

Activity
45 Minutes

Other: Cards with participant data,
crepe paper s:reamers, sheets of
colored paper (eight colors) with a
yamn loop attached, masking tape.

* l.oad MECC Graph into the computers and load the ORAG
EIGHTY- THREE table (a table of data taken from the Our Oregon
textbook).

+ Set up the Apple //e with the large-screen monitor and load it in the
same way.

* Set up a tzble with cards containing participants' data from last week's
wall chart (personal data or restaurant data).

I;ie Charts: Be a Piece of the Action

Materials: cards with participant data, crepe paper streamers, sheets
of colored paper (eight colors) with a yarn loop attached, masking
tape.

» The activity is to make a pie chart using the crepe paper streamers and
the participant's bodies. You wili need a large open space for this.
* Make participants aware that they are in student mode.

Instructions to participants:

1. Locate your own cards.

2. As a whole group, decide which category of inforination will make the
most interesting chart.

3. Decide what the "slices” of the pie represent.

4. Sort yourselves into groups for each "slice.”

5. Get a colored sheet that identifies you with the "slice” to which you
belong.

6. Arrange yourselves into a circle that is the perimeter of a pie chart.

7. Those who are at the left side of each "slice” will gct a crepe streamer.

8. Tape one end of the streamer to the floor and pull all the lcose
streamer-ends to the middle of the chart, taping them to the floor.

Change to reacher mode.
Discuss the merits of the activity.
Discuss extensions to the activity.

Grarhs: Extensions of a table
Materials: Ore copy of MECC Graph for each computer, copies of
pages 56, 174-5, 181, 211, 234-5 from Our Oregon textbook.

* Intro: Tell the teach=rs that this will be a ime of sharing extension
activities from an existing textbook.

* Teachers nair up and go to a computer, turn the monitor on, read the
handout sheet, and answer the questions at the end of the reading.

+ Direct the participants’ attention to p. 56 from the text "Our Oregon."

* Pose this question: Why teach this with a computer when the
same material is presented in our textbook?
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« Ask the pa. dcipants to go into siudent mode.

+ Direct the participants to select GRAPH OPTIONS from the MECC
Graph menu and choose the bar graph option.

~ Point out the new additions to the table: x and y axes.

+ Graph the data usine a bar graph.

« Discuss briefly the following questicn: What data is best represented by
a pie graph? What is best represented by a bar 7raph?

« Direct the participants to turn away from the computers and get their
notebooks.

« Direct the participants attention to pp.174 and 175 of Qur Oregon.
Have the participants read and answer the questions on p. 175.

 Ask the participants to go into teact.er mode.

« Discuss the level of questioning found in the textbook.

« Discuss horizontal versus vertical graphs and the appropriateness of a
teacher-led activity in a classroom versus a hands-on activity in a lab.

« Ask the participants to go into student mode.

« Direct the:n to turn back to the computer and follow these directions:
"Press ESCAPE twice. Load a new file cf information called Oregon
Population Graph ."

+ Direct pa-ticipants' attention to p.181.

+ Describe the purpose of the activity as: to determine what line graphs
are used for.

+ Direct the participants to read and answer the «(uestions on p.181.

« Ask the participants to go into teacher mode.
+ Direct them to select the CHANGE DATA option and extend ".¢ line
graph by adding data to the table. Graph the new information
6 + Discuss the .bility of the computer to extend graphs.

+ Ask the participants to enter student mode.
« Issue these directinns: "Press ESCAPE twice. Load a new data file
ca'led ORAGS3. Choose the pie graph option ard graph all three pie

graphs."”

+ Circulate around he room to answer questions as they occur.

+ Pose this question: "Is it easy to see the changes from year to year
using a pie graph?"”

+ Issue this direction: "Go to the graphing option menu and choose bar
graph." A triple bar graph will appear cn the participant's screens.

+ Direct the narticipants' attention to pp. 211, 234, 235, and remaining
prepared shegts of tables and graphs ‘rom the Our Oregon textoook.

+ Question: "What crops are growing and/or diminishing in value over
time?"

« Ask partcipants to go into reacher mode.

+ uestions: "Is the total amount of information presented in the text
sufficient for students to learn <nough about line, pie, and bar
graphs?"

* Note that the computer can help in three ways:

1. Asatool to interact with the students - a hands-on activity.

2 Asatool for he teacher to use to demonstrate graphing.

-. As a teacher 00l to print out examples of graphs to use with
students.

4
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Break
10 Minutes

Activity
25 Minutes

Debrief
15 Minutes

Load the comp.ters 1/ith Safari Search. Make sure that there are at least
three levels of difficulty available on different computers.

Safari Search Activity

+ Demonstrate Safari Search briefly, using a la;ge screen monitor or PC
Viewer. Then have participants follow the directions on the Handout
Safari Search. Teachers use a particular level of difficuity for a few
minutes and then move to another computer with a more difficult level.

Ask the pardcipants to review th. concepts covered today. Place special
emphasis on the idea of matching characteristics of software to
characteristics of existing materials. Pose this question: "What kind of
textbook (or other educational material) might be a successful 'partmer’
for a program like MECC Graph 7" “WVrite down the characteristics on
butcher paper or an overhead as the participants suggest them.

H
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4.2.3 Timeline

0:00 — 0:20 Pie Charts: Be a Part of the Action.

0:20 — 0:25 Debrief pie charting activity.

0:25 — 1:10 Graphs: Extensions of a Table.

1:10 — 1:20 Break.

1:20 — 1:45 Safari Search Activity.

1:45 — 2:00 Debriefing of Safari Search activity and the whole day's activities.
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4.2.4 Handouts

The pages of this section are handouts needed by participants during Session 2 of the
Elementary Education inservice.

Index to Handouts Page
Safari Search Lesson 2

(rI0) Creating a Graph Table 3

(LP) Pie Charting Lesson for Our Oregon 4

-
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Safari Search Lesson

Time: 25 Minutes
Materials: Disks with Sunburst Communication's Safari Search
Note: This is a brief lesson plan intended to be used joirtly by the workshop faclhtator

and the participants.

Pre-£rep

We will be looking at four different games. Load the different games on different computers.
The idea will be that each pair of participants w il move from computer to computer and wili have
the time to try out at least three different games, spending about five minutes per game.

One Animal Garmes:
#2 Find the Flamingo
#4 Locate the Loon
#6 Detect the Donkey

Two Animal Game:
#3 Cight the snails

While the participants are still at their seats:

 Explain that this activity will be done entirely in * Teacner Mode.” We want participants
to have an opportunity to see this software and think about how they might use it in their
teaching situations.

+ State which games are on which computers (use the chalkboard or large signs on th >
computers).

Insr-uctions for participants:

Spend about 5 minutes per game.

When finished, set your computer so that it is re .dy for someone eise to play the game.
Move to a computer with another game on it.

Thiuk about how you might use the game with studeats. Whe 'ands of pre-information
might you give them? Are activites lik~ this worthwhile?

If there is extra time, participants can play other levels of Safari Search.

Debrief

* Facilitate a dis~ussion about problem solving.
» Have participants explain their strategies for differeat levels of the game. What makes a

game easy or more difficult? What general ideas about problem solving are beirg
illustrated?
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Creating a Graph Table

A lot of data "naturally” falls into table forrnat. But the human mind and visual system are
not partic. alarly good at dealing with long tables of data. Thus, we have developed 1 variety of
graphic.. -picture methods of representing tables of data. Pie, bar, and line grophs are examples
of the types of representational systems that have been developed. Consider the following wheu
creating or looking foratr  vom which graphs will be made:

» Whatcan be counted?

o What can be grouped or ca ‘gorized?

» Are there "yes/nio" or "isfisn't" pairs?

»  What are the aames of the rategories (in a pie chart, the names of the "_lices")?
» What might the graph look like?

» What would be a good title for this graph?

» What are'the capabjlities and limitations of the the available graphics software”

There are other, deéper cuestions. Presumably the data is gath--ed for purposes of
answering some type of question or solving some type of problem. {Cften the d2a is used t0
answer additional unfores2en questions or solve unforeseen prohiems.) Sometimes a question is
best answered by studying a table of data. But often a question is more quickly and easily solved
Sy making use of a graph of the data. Each form of graph has certain advantages over other
forms of graphs. (. .estons for discussion and study include:

» Whenis a bar graph best?
* Whenis line graph best?

» When is a pie graph best?
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Pie Charting Lesson for Our Gregon

Description Materials

Topic: Creating pie charts with software. Software: MECC Graph.
Grade Level: 4-10 Equipment: One Apple // per two
Time: Varies (15-45 Minutes) students.

Grouping  Students work in pairs. On occasion, two pairs of students will need to be able to
i view one another’s computer screens.

Objectives

* Students will create pie charts from data in the Our Oregon textbook, then modify
the data and report the effects on the charts.
* Students will create new data sets and use them to create new pie charts.

Before you start

* Obtain sufficient copies of MECC Graph.

* Prepare sample data fiies based on content similar to that of Reading a Pie Graph (p. 56)
and Skills .’ru.tice (pp. 80-81) in Our Oregon. (Note: The MECC Graph disk prepare
for CI3 training has a data set that is related to the content of page 56.)

* You may wish to use the handout ME”C Graph: Pie Graph Training Instruction
(Session 1, Handouts Section) as an activity guide for this lesson. If so, prepare
sufficient copies.

Lesson (Sequence of instructional activities)

1. Have students 'oad MECC Graph ard the sample data file for page 56. Guide students

through menu choices for creaung a pie graph of the data. Review questions 1-4 on page
56.

to

Have students create 1 data table for the 1993 crop year. Instruct thetn to make changes
in the balance of farm product values that reflect current trends; for example, the fact that
An.ericans are eating less red meat and more poultry and vegetables.

3 Useuc students"projected charts to discuss the following issues:
Ir the price of a particular kind of food drops, what actions might farmers take?

4. Can some crops simply be substituted for others? If farmers decide to grow different
crops, what must they do to change crops? How far ahead must they plan?

5. Suppose thatexact!  .e same amount of each crop was grown in 1993 as was grown 1n
1983. Might the charts look the same or different? Why?

Post:

Using a c.fferent data set, a similar lesson can be conducted for the Skills Practice on pp. 80-81.

57
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4.2.5 Readings

This section is desigr  to supplement the materials presented during Session 2. It is
appropnate to assign mat als from this section as homework readings for inservice particigants.

Statistical Sampling of Fish Populations

by Judi Mathis

[Reproduce i with permissior from ISTE. This article fi: .t appeared in The Ccmputing
Teacher, June 1986.]

Students growing up in the information age need to understand sampling, .tatistics,
predictions, and interpreting graphs. They see samples and opinion polls in newspzapers and
magazines and ought to know what they mean. A well-designed sample, accountirg for prope.

:epresentation of each stratification of the population, can poll less than one percent of a total
population and predict fairly accurately the opinions or needs of the entire population through
mathematical formulas developed to do this.

The following activity helps students develop a basis for understanding elementary statistics.
The activity is outlined for chird grade, and elaborations are given for grades 4 through 12. The
empbhasis in the activides, especially ia the lower grades, is on experiencing the samplmg
procedure, gathering and organizing d..ta, feeling comfortable with making estimations, and
developing an intuitive sense of range of accuracy. Students need to experience sizuations where
an exact answer 1is not necessary.

The computer is used to record g..:hered data, organize and report compilations of data,
perform calculations, and present information graphically. The teachers doing this activity used
MECC Graph. Other titles suitable at the elementary level include Easy Graph by Grolier,
Expioring Graphs and Tabies by Field Publicaticns, and MECC Graph Primer by MECC. Any
good software that transfzrs information from the dawabase to the graphing tool is desirable for
middle schoo’ and above. Spreadsheets can offer help in organizing and recording data and in
the subsequent calculations.

This acdvity and its elaborations were used in training workshops for the CI4 (Computer
Inncvations Integrated Into Instruction). {Editor’s Note: The project is now called CI3,
Cor.puter-Integrated Instruction Inservice] research project at the University of Oregun and
subsequently by several participants in their classrooms. For more information on the project,
see "Effective Inservice for U.= of Compute.s as Tools,” by David Moursund in the February
1986 issue of The Compuiing Teacher.

Let's Go Fishing
Description
To; .c: Statistical Sampling of Fish Populations
Grade Level: 3
Time: 10 Minutes at desk + 20 Mirtutes on computer

Groupisig: Students i groups of 2, 3, or ¢

’ ~~

~r
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Objectives

Learn sampling methods: gathering, recording, and sorting data;

Practice measurement (for activities at some grade levels);

Graph sampling results using the computer; and

!vake predictions and "guesstimations” and determine range of acceptable error.

Materials

Software: MECC Graph
Equipment: Apole II
Other materials: Fish patterns and colored paper, and brown paper bags.

(Editor's Note: The original article contained o large number of pictures of fish that could be cut
out and used to create the fish population. In this copy of the original article, we have provided
ycu with just one picture of a fish, plus two variations on it. The original fish was created in
MacPaint. In MacWrite format, it can be stretched into a variety of shapes to produce a variety of
fish. Tais is illustrated at the end of this article.)

Before You Start

Students sknuld have prior experience using MECC Graph. Photocopy the fish pattermns onto
different colored pape., or color the fish a variety of colors. Cuu into rectargles and group
samples in brown paper bags with the name of a lake, or lucation of a lake, on each bag. For
example, using three colors of fish, bag 1 contains three blue, three green, and six orange; and
bag 2 contains six blue, three green, and three orange. Prepare one bag per group. (Keep the
number and type of fish in each bag recorded in a safe place.)

Lesson (Sequence of Instructional Activites)

Each student catches a fish from the lake (the brcwn paper bag);

Records the color of the fish; and

Replaces it in the lake (the bag) and stirs up the lake.

After repeating .“e above steps a specifiec. number of times, students graph their re.uits.
Each group makes . guesstimate as to the total number of fish and number of each coor.
Combine and present all of the group's results. Compare the small samples, the whole
group sample, and the original sums in the fish bowl. Which was the best predictor,
sieli or whole group?

NN

Post Activities

1. Do a statistical sampling of a new lake. Have students predict the :ota' in the lake and the
numoer of each color. The group with the best estimnate gets a reward.

Within the school, students can take statistical samples of eye color, categories of favorte
books, kinds of pets, etc.

Within the commurity, students can take statistical samples of number of video machines
or gum machines per building, number of trees in the park, etc.

Students can poll their pare...s on some condition when they were in third grade (e.g.,
distance from schocl, coldest or warmest temperature during a school day, etc.).

Vary the available fish ponds, have students do the lesson again, then post the contents of
each bag without naming tkem. Students can match the "real” data with thei predictions
to guess which bag is theirs.

6. Have students bring articles from newspapers and magazines based on samples.

to

heANE R
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Comments '

1. Sampliag activities can be done in a piecemeal fashion as an ongoing project, rather han
allocating a single block of regular class time.
Concrete materials are appropriate at all Ic els to deepen the understanding of the
concepts.
Have students create their own survey to answer questions they pose.
Relate the sainpling process students have exper.enced to real-world examples such as
presidential polling, location of blue whales, gypsy moth populations, etc.

to

Sl

Examples for Other Grade Levels

Fourth grade: Using fish of varying length; for each sample, determine the maximum,
minimum, and range.

Fifth grade: Measure, record, and determine the average length of the fish sampled. Take a
second sample and determine the average. Do they ag:ce?

Sixth grade: Record fish color of a sample and predict ratios of certain-colored fish to the total
numb.er of fish (using fractions). Empty *he lake and count the fish and determine the exact
fractions. How close were the predictions?

Seventh grade: Record samples trom different 1ocations on a lake and match up the sample
with the location (e.g., stream runoff, near 2 boat dock, middie of the lake, close to the dam,
etc.) Predict envirunmental impacts on populations.

Eighth grade: Gather fish information on local lakes or rivers by contacung your fish and
game board or consulting your local newspaper or a textbeok about your state. Each group
makes a sample bag representing their lake. Other students sample the bags, predict the
breakdown, and compare their results.

Ninth grade: Sample, record vital information, and determine probabilities for each iength of
fish, type of fish, or color of fish.

Tenth grade: Determine the mean, median, mode, and standard deviation of a nornal
population.

Eleventh grade: Sample, measure, and record on Day 1. Stucent or teacher then changes the
sample by adding fish or replacing with longer fish. Sample, measure, and record for Day 2,
which represents one week's or one month's growth. Students continue for four or five samples
and predict growtn rates. Compare with actual populations. What kinc *f a curve is this?
Twelfth grade: Ca.:h a fish, measure, record, and repeat while kee; , 1 minning average.
What percentage of a sample must be taken undl the error (difference b. .een sempling average
and real aver..ge) is within a certain value? No.v change the value: How does the sampling
percentage change? (A spreadsheet would be most effective for this activity.)

[{Nore. The orig:nal article contained a number cf pictures of fish that could be duplicated and
then cut out and colored. One of the fish is pictured below. Aul of the fish came from one
"original” such as this.]

Next we give two more pictures of the same fish. All we have done is to do soine stretching
and/or shrinking in the horizontal and vertical dimensions. Such is the "miagic” of having a
picture (created in MacPaint) in a MacWrite file.
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ERIC

Aruitoxt provided by Eic:

Fishing for Statistics
Student Data Recording Form

Record your "fishy Jata" here:

Classes
or
Characteristics

Counts

9;
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4.3
SESSICN 3: Unstructured and Structured Data

4.3.1 Narrative Overview .

Now we shift the focus of uaiaing shifts av;ay from resentation of data to the tnethods of
collecting, selecting, and organizing data. Tae focus of today's session is on the merits and
costs of putting data into structures.

Let's begin with a simple example. Suppose we have the data that Pat Smith weighs 92
pounds and is 4 feet 10 inches tall. A scemingly "natural” way to organize this data is:

Pat Smith 92 pounds 4 feet 10 inches
However, we might organize it as:
4 feet 10 inches 92 pounds Pat Smith

In the first case the emphasis is on the person's namme. In the second case the emphasis is on the
height and weight.

Now suppose tiat we have records on several people, and we have organized these records
as follows:

Name Weight (1bs) Height (inches)
John Adams 85 56
Terry Davis 95 56
Pat Smith 92 58
Sue Taylor 88 56

This data structure is convenient to use if one wants i0 find the weight and height of a particular
student, since the gata is arranged alphabetically by nane. But supposc we were interested in
making and testing a hypothesis about how weight and height are related. The following
reorganization o. the data might be useful.

Weight (1bs) Height (inches) Name

85 56 John Adams
88 56 Sue Taylcy
G2 .58 Pat Sruth
95 ] 59 Terry Davis

But now suppose we conjecture -hat the height/weight pattern we are looking for may be
different for boys and girls. Then we would find that we lack the data about which of e
children in our database are boys and which are girls, and the database is not easily organized
into a form that would allow us to proceed with our research.

It might seem obvious that Jata is easier to handle if it is put into a convenient structure. This
is ot always the case. For one thing, if data is structured, there arc usually some assumpticns
made about how it is to be retrievc 1 and analyzed. It is necessary to make these assumptions in
designing the data structure because there are many ways to organize and store data. Professional
database managers and da.a processing persornel have a common saying: "Choose « data
structure that works today, and you can be surc that an application will come alorg that will not
fit that structure tomorrow!"
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Fortunately, it isn't necessary for teachers and students to work with he kind of complexity
faced daily by data processing professionals. However, some of the same questions do anse.
For example, it may be convenient to break information up into records (collections of data
abou! 2 particular thing) and to further break the records up into fields or categories (individual
data jtems within recoxds). This makes the entire data collection (the database ) easy to rearrange
through soring (reordering records by numerical or alphabetical information in given fields), or
reporting {selecting particular records and fields to be printed out for convenient perusal). The
MECC Classification program that will be used in this session operates on these principles, as

-does the AppleWorks program that will be used in subsequent sessions.

However, quite a lot of time has to be devoted to ordering the information and designing the
methods by which the users of the database will retrieve information. In some circumstances, 1t
may be more desirable to keep the information in a sir.. pler form. For example, the MECC Stuff
‘n’ Fetch program storcs information by records, but the information on each "record-card’ nee-
not be organized by fields. Also, it's possible to "ask" Stuff 'n’ Fetch to search for a number,
word, or phrase on any portion of any card, while Classification can only match numbers,
words, or phrases that appear in the same field in different records. This can make for much
greater flexibility, and some data-management task: may require it.

More advanced database systems aliow both kinds of searching. In the AppleWorks
program, the Find command searches across the whole database. The HyperCard program
(which runs on the Macintosh computer series) has an even more powerful Find that can search
practically the entire contents of the computer.

The simple database tools presented here are designed to acquaint participants with different
ways of storing and retrieving information. There ar= also differences in the user interfaces (the
way the computer program presents to the user the different tasks it is capable of performing) of
these two programs. If you have time, it is worthwhile discussing the issue of user interfaces
with participants. The Apple Macintosh computers and the newer IBM (and compatible)
computers equipped with "window-oriented" user interfaces are changing the expectations of
computer users, since these newer systems are often easier to use than older types.

Finally, as a break from the heavy emphasis on computer tools, participants get a chance to
learn a game strategy from the computer. The game of Taxman is a simple and interesting
introduction to the automation of Jame-playing. Itis a piece of pioblem-solving software and
can be used with a wide range of students. See how long it takes the participants to develop a
successful strategy.

Taxmnan is an interesting piece of software in that it is representative of many
probiem-solving game-types of software. One could approach this game from the point of view

. that the goal is to learn to play the game well. The simplest way to do this is to have someone

teach you the strategy. The strategy is simple enough so it is possible for many students o
master it. After mastering the strategy, cne plays well.

But who cares? What good does it do to play this simple computz: game well? The much
L. ger goal is to learn to leam, to leam to develop strategiss by ones:lf, to get better at attacking

probiem-solving tasks. Unless Taxman is present.d in this mode, the school time could better
be spent on other topics. The sarr* statements hold for most of the problem-solving software.

.
i)
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4.3.2 Script

In these first database-related activities, participants vill experiment with two very simple
tools for storing and retrieving data. With the first, MECC Stuff ‘n’ Fetch, participants will
learn the advantages and shortcomings of storing data in a relatively unstructured form,
analogous to that of a library card catalog. Then, with MECC Classification, they will see both
the order and restrictions that come v-..a structure.

Topics + Developing ciassification skills.
+ Understanaing the uses of free-form and categorized database management
software.

Objectives « Participants will browse an unstructured database and retrieve information
from it.
+ Participants will recover information in report form from a small structured
database.
+ Participants will generate a list of relative advantages and disadvantages of
structured and unstructured data-storage systems.

Materials Software: MECC Stuff ‘n’ Fetch,
MECC Classification,
MECC Taxman.

Handouts: MECC Stuff 'n’ Fetch Reference Card (one per
computer).
MECC Classification work pages (pages 23, 25,
27, and 34-38).

Note: Except for the MECC Stuff ‘n’ Fetch Guide Sheet, all the handouts for this session are to
be duplicated from the documentation that accompanies MECC Stuff 'n’ Fetch and MECC
Classification. We are assuming, of .ourse, that you have appropriate legal access to the MECC
materials.

Other: Pad of yellow paper and extra perns and pencils

Preparatior: + Collect logs from participants.
‘ * Pre-load the computers with MECC Stuff ‘'n’ Fetch. .
» Place one foldec copy of the MECC Stuff ‘n’ Fetch reference card on

or by each computer. .
Activity Free-form Database
30 Minutes Materiass:
» One MECC Stuff ‘n’ Fetch disk containing the "Student Book Notes"
file per computer.

¢ One copy of the reference card per computer.
+ Sheets of writing paper and extra pens and pencils.
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Activity

Debrief
5 Minutes

Discussion
10 Minutes
|

Break
10 Minutes

Ask participants to write the following information about one of their

favorite books: '

1. Title ‘
2. Author

3. Short paragraph descripton

Inform participants that the informaton will be used later in the training.
Briefly explain the idea behind a free-form data base.

We will show:

1. How students might use a free-form database.

2. How a free-form database can be used as a teacher tool.

Demonstration of student activity

Materials: One copy of MECC Stuff 'n' Fetch Guide Sheet per
teacher

Prompting question: How else might one use MECC Stuff 'n’ Fetch with
students?

Paper-based free-form data storage systems

Take this opp-rtunity to tie in the previous computer-based activity with other
paper-based activities with which the participants may already be familiar.
Examples: card files, indices, book reporzs, activity lists and so on.

A common goal of teachers is to build student enthusiasm about reading
and sharing books. This activity promotes reading and sharing
information about library books while giving ~ractice using the skill of
summarizaton (also reinforces carrect spelling).

Teachers will be manipulating a pre-created data set made up of comments
extracted from book reports written by elementary-grade students.
Participants work in pairs.

Pairing rule - Pair up participants who have had experience with word
processing with those who have not. (Note: Word processir:g and process 0
writing are emphasized in the later sessions of this inrervice series. The

facilitator should be aware that many participants have had some experience
with word processors.)

Follow instructions given on the St 'n’ Ferch Guide Sheet.

Suggest other uses for a tool like MECC Stuff ‘n’ Fetrch. For example,
it might be used by the teacher to keep track of student incident reports,
since it would be easy to s¢arch for all occurrences of the student's name,
and this could readily be printed out at parent couference time.

Load the MECC Classification program into all the computers.
Arrange seating fc two participants per computer.
Turn monitors of..
Place one set of animal cards (from the MECC Classification work pages)
at each workstation.
30
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Activity
45 Minutes

Activity
15 Minutes

Debrief
5 Mirutes

Classification

MECC Classification activity.

Handouts Needed: #1 (page 23), #2 (pages 23, 25, and 27), 3 (pages
34-37 and 38).

Introduction to structured databases
Materials: Handow #1, "An Animal Database"

« Introduction: (! ssifying animals and using the computer to hetp ...th
analysis of data.

« Define term of database and give some examples.

 Give students Handout #1 and discuss new vocabulary words (and the
concepts they embody) like darabase, element, field, and record .

» Go over Handout #1 and identify element, field, record, and database.

» Discuss limited space in a database and use the perch record as an exainple
of limiting information.

MECC Taxman

Participants are introduced to the game of I'axman through a brief
demonstration of the game with the trainer interacting with the computer
program. Participants ther work with Taxnan software in pairs. Then they
chalienge one another to Zaxman off the computer to test their understanding
of strategies. During debriefing, participants make explicit the methods by
which they came 0 understand the strategies they used.

+ Summary of day's activities

+ Have participants generate a list of relative advantages and disadvantages
of MECC Stuff 'n’ Fetch and MECC Classification for different kinds of
instructional activities.

0
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4.3.3 Timeline

0:00 — 0:30 Free-Form Database actwvity using MECC Stff & Fetch

0:30 — 0:35 Debrief

0:35—0:45 Discussion of paper-based free-form data storage systems
0:45 — 0:55 Break

0:55—1:40 Classification activity using MECC Classification

1.0 — 1:55 MECC Taxman activity

1:55 — 2:00 Debriefing the day

Q-
W)
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4.3.4 Handouts

Index to Handout
(PA) Stuff 'n' Fetch Guide Sheet

QcC
)
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STUFF 'N' FETCH Guide Sheet

NOTE: <esc> <esc> (pressing the Escape key twice) will always return you to the main

10.
Il

12.

13.

menu.

. You should be looking at the main MECC Swuff ‘n’ Fetch menu. Press 1 and <ieturn> to

select:
Program:
1. Stuyff ‘'n’ Fetch

You should now see the "File Choices" menu. Press 1 and <return> to "Use a File."

Press 1 and <return> one more time to select "Use the file space on the program diskette"
from the "Use an Existing File" menu.

You are now ready to move around in Stuff ‘n’ Fetch. Your choices are to:
Stuff
Fetch
Print All Cards

Quit

Use the Arrow key to highlight Fetch and press <return>. We want to fetch cards (pull
them out of the database) to look at them.

Within the "Fetch" menu we can select from the options:
Find Cards
Scan Cards
Done

To find a card implies we know what is in our database and we want to find a specific card (or
cards) or type of information. We want to scan the cards just to see what we have. Using the
Arrow key highlight "Scan Cards" and press <return>

In the "Scan Cards" menu move forward and backward through the cards to see what we
have. How many cards are there in this database? What kinds of information do the cards
contain?

Now that you have looked through the cards to see what is there, let's find cards with some
specific information.

Highlight Done from the "Scan Cards" menu and press <return> to get back to the "Fetch”
menu. (You can "wrap around” from forward to Done by pressing the left Arrow key.)

From within the Fetch Menu select (highlight and press <return>) Find Cards.
You are now ready to enter the phrase for which you would like to search.

Type "leprechauns” (no caps) and press <return> to find if these are any story descriptions
containing that word.

Voila! You probably are looking at the entry by Gloria Conner about the book "The Little
People." Nice going.

Press <control>-D to make a new selection. (Hold the keys marked control and D down
at the same time.) Select Find Next Card from the file menu to sec if there is another
story about leprechauns.
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14. As we have run out of books about leprechauns, select New Phrase from the “File” menu
and try the phrase "elephants." Notice what happens when a phrase is not found.

, 15. Once again seiect New Phrase. This time type the word "funny.” To see if there is more
’ than one card that a student deemed funny, press <control>-D and <return> to find the
next card(s).

16. Now that you have moved around in the set of cards and scanned them to sce what is there,
we are ready to do some editing. Select Done from the "Find Card" menu, and Scan
Cards from the "Fetch" menu.

17. Once you have Jerry's write-up of The Big Crange Splot select edit from the "Scan Cards”
menu. The cursor (blinking rectangle) should be over the "t" in the word "the".

18. Using the reference card by your computer make the following changes to Jerry's write-up
(for practice, we won't save them):

* Add capitals to the title;

» Change "rilly" to "really, " and "naybors" to "neighbors"; and

* Between the words "they and "paint" in the second line add the words "change their
minds and".

19. When you are through making changes press <control>-D to put the card back.

20. Itis finally time for you to enter the information you have written about a favorite book of
your own. Select Done from the "Scan Cards" menu and then select Done from the
"Fetch" menu.

21. You should now be back at the "Stuff & Fetch" menu. We will be "stuffing” a new card
e into the database so select Stuff and then Type on a Card from the "Stuf' menu.

22. Using the format that the students used enter the information about your special book. Press
<centrol>-D when you have finished.

23. Even though you have written on your card, you need to Put Card in Box. Do so now.
Great! Give your partner a chance to enter his/her card and you'll be finished with the
exercise.

24. Feel free, if you have some extra time, to try moving around in the database without looking
at the directions. See if you can "feel your way around." When you are all finished ana
have selected done or quit from the menu you are in, you should see the questions, "Do
you want to save your cards?" and "Do you want to leave this database?" Please answer
"no" to the first question (we don't want to alter Jerry's work) and "yes" to the second.

Hope you enjoyed yourself and came up with some creative, useful ways to use MECC Stuff
‘n' Ferch with your studes:ts!

4

:L~‘
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Brontosamrus Mecets the Computer

by
Shirley Krueger, SNIM
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1 weighed more than 3000 buys and girls
put togewnier. | also could have Jooked over
athree-story building without stretching. My
front legs were longer than my back legs.
My nostrils were on top of my head, which
made some scientists think that [ lived in the
water. Now, though, it is thought that the
pressure of the water would have crushed my
lungs. I wa: the °giant of the giants.” Who
was [7"

If you are one of the people from the ages
of three to 93 who arc fascinated with dino-
saurs, you might know the answer to that
questiofi. However, it is not the answer 1o
the question that is important. What is
important is the thinking process students go
through to reach the answer.

Developing critical or higher-level think-
ing skills should be one of cur top priorities
in education today. Using a unit on dinosaurs
as a vchicle to teach these skills gives the
students a subject they zre so interested n
that they are willing to put extra effort into
the learning precess. “Datasaurs—An Ex.
perience with Dinosaurs™ is a computer unit
that grew from a group project started by the

Math Learning Center's “Try Them and
Apply Them. Fifth Grade™ class during the
summer of 1985, The complete unit was
fieldiested by the fourth, fifth and sixth grade
students at All Saints School in Portland,
Oregon, and was very successful. The stu-
dents enjoyed studying dinosaurs and got a
chance to learn and practice thinking skills
throughout the unit—both on and off the
computer.

Some of the first computer actin ‘ties 1n the
unit are designed to get scudents familiar with
the program and involve just the knowledge
and comprehension levels of thinking. For
example, the students concentrate or; doing
keyword searches using just a **find” com-
mand, searching the entirc data base of 40
dinosaurs. A typical question would be,
*What dinosaur had three great horns anc
a short, thick nose lom?" Next, the students
have (o think a little harder to decide which
category will have the answer, using a
“search” command to search in just one
category (see figure 1). Then students are
given two categories to search in, and final
ly three categones. A sample question would

be. “What dinusaur lived in the Trassic
peniod, was hizard-hipped, and had a smail
head oa a long neck?”

Moving beyond 1e knowledge and com-
prehension level, students are asked to find
answers to questions such as, “If Polacan-
thus and Ormthomimus ran 1n a marathon,
which one would finish first?” In this type
of question, students have to decide how to
find the answers they need, and then apply
that ksiow .cdge to distinguish which answer
is the correct one.

These questions sull have not moved .ato
the higher-level thinking skills of analysis,
synthesis and evaluation, so more provok-
ing Questions, such as the ne at the begin-
ning of this article, are introduced. Here stu-
dents must sort through the information
given in the questions, determine what s
pertinent, decide how to use that infor
mauon, and then find answers 10 specific
parts of the question. !f resource books are
used in addition to the data base, stude
will find that not all scientists agree on t
answers, so the student. .ave to select cn-
teria for accepung Or rejecting answers.
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Finally, they have to put all the parts together
1o decide on the correct dinosaur. (Did you ,
come up with the correct answer of
Brachiosaurus?)

Another impertant thinking skill for
students to develop is classificatlon of data
into categories. Classification skills are im-
portant for many subject areas and can be
taught effectively with this unit. The students
first learn the autributes used to place
dinosaurs into orders and suborders. For ex-
ample, the order S...ischia is distinguished
by thie anributes “lizard-like hips and clawed
feet, some biped, some quadruped, some
carmvore, some herbivere, some omni-
veres.” Once they understand the attributes
associated with the orders and suborders,
the students are divided nto groups and each
group is assigned a suborder. Searchisg
the data base. cach group must find . i

Record 5 of 40

COMMON NAME: Thunder Lizard

WHEN LIVED: Jurassic (middle to late)
WEIGHT (LBS.): 80.000

HEIGHT (FT.): 30

LENGTH (FT.): 70

MOVEMENT: quadruped

SCIENTIFIS NAME. Brontosaurus (BRON-tuh-Sawr-us) (also cailed Apatosaurus)

LOCATION: United States (Montana, Wyoming)

DESCRIPTION: lizard-hipped: 30-foot whip-like tail; elephant-like feet and legs
D2:with front legs shorter than rear; small horse-like head on long neck;
D3: neck longer than body; brain size of human fist: small, pig-like teeth

DIET: herbivore; ate twigs and needles of pine, fir, and sequoia trees

OTHER: correct name is Apatosaurus (Deceptive Lizard); best-known of all
02: dinosaurs; one of largest known; probably traveled in nerds; originally
03: thought to have lived in water, probably plains and forest dwreller

{ Figure ].

A sample recard from the dinosaurs daia base.

of the dinosaurs included in its suborder
and list them on a large wall chart. Much
o the students’ dismay, they find some
of the same dinosaurs listed under different
suborders. The groups then tell why they in-
cluded particular dinosaurs in their sub-

orders and 17y 1o resolve any double listings.
Of course, scientists can’t agree on the
subzrders ana neither do the students. This
seems 1o enhance the importance of the ac-
tivity as a thinkirg skill.

Maureen Barnhant, the fifth and sixth
grade teacher who taught the dinosaur unit
at All Saiats, states, “The subject of dino-
saurs lends itself to the higher-level think-
ing skills. It is a subject about which we can
only gather evidence to speculate on what
the world was really like. Studznts see the
scientists coming to different thearies based
on the facts and realize that they also may
evaluate the evidence and come to different,
but valid, theories.”

By now the students are ready to Synthe-
slze their dinosaur knowledge and create
their own dinosaurs. In this activity students
are told that they have found a dinosaur bone
in their back yard. A handout includes a pic-
ture of the bone. They must decide what the
dinosaur looked like, how big it was, when
it lived, what order and suborder it belonged
10 (or they can create a new order or sub-
order), give the dinosaur a name, and then
draw a picture of it, placing their fossil any-
where in the dinosaur. Although the out-
comes must be consistent with the informa-
tion they have about dinosaurs, creativity is
encouraged aad some weird dinosaurs are
10 be expected!

Anothe r activity that encourages creative
thinking also has students using word proc-
essing. data base and spreadsheet skills. One
of the spreadshects in the unit is a timeline
that lists each of the 40 dinosaurs and places
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File: DINOTIMELINE
OINOSAUR TIMELINE  DINOSAUR TIMELINE  DINOSAUR TIMELINE  OINOSAUR TIMELINE  OINOSAUR TIMELINE
] R 130 120 10 100
Miltion Years Ago MiNion Years AQo Milion Years Ago Mullion Years Ago  Milllon Years Ago
Jurassic Period Cretaczous Period Cretaceous Penod Cretaceous Perlod  Cretaceous Perlod
Rocky Mountzins Most plants, lover:  Smatf and very
begin to nse tebsate animak primitive mammals
Large maring reptiles fishes, 2nd birds of
Warm, wet climate modem typss
Compsognathus Igusnadon , Polacanthus Hypstiophodon Corythosaurys
Omitholestes Spinosaurus Psittacosaurus
Camptosaurys Nodosaurus
ljeqalouuws
Figure 2.

them in their time periods (see figure 2. The
timeline also includes information about
what other animals, climate, plants, etz., ex-
isted during that period, The students use
this spreadsheet, along with the data base,
to answer que stions for a dinosaur that they
have chosen. In the word processor, the
answers are inserted into a story about &
space traveler who is transported back into
the dinosaur age. The students must also
write an original ending to the story and then
print it out,

Creative thinking and writing are also
stressed in an activity that requires the

students to use evaluation thinking skills.
The students are given I3 reasons why
dinosaurs may have become extinct. They
then research them to defend one of these
reasons or come up with a reason of their
own. Next, they are asked to write a story
on the word processor, using their research
to back up their theory. Since this is a crea-
tive endeavor, any theory, as long as it is sub-
stantiated by some evidence, is acceptable.

Because it is unlikely that all the students
can be using a computer at the same time,
computer work can be supplemented with
desk work that also encourages higher-level

thinking. For example, math and logic, fossil
research, graphing and iaterpreting graphs,
Greek translations, and statistics are a few
of the desk activities that encourage students
to exercise their thinking skills, Figure 3
shows a sample of these worksheets.

Dinosaurs is just ons subject area that is
well suited for use with computer applica-
tion programs. Although the objectives in
this unit include learning about dinosaurs,
developing computer and research skills, and
much more, the top priority for the unit is
the development of the students' higher-level
thinking abilities.

{Sister Shirley Krueger, Computer Literacy
Teacher, All Saints School, Portland, OR;
Maih Learning Center, PO. Box 19567, Pont-
land, OR 97219.]

Software

The Dinosaur Packer (96 pages of written
activities and a data disk) using Ap-
ple¥orks is available for $25 from the
Math Learning Center, PO. Box 3226,
Salem, OR 97302; ph. 503/229-3041. A
MECC Dataquest Composer version i
available. Write for information.

Brontosavruy
D'p'oootus

- 2 1IN T

S16Qosdurus

1 Ine Brontosasrus weigned_., ..
2 The Diplodocus weighes |

3 theBracheosarus weigred . .

S The Stegosaurus weignea

Student worksheet from The Dinosaur Packer.

FI%0SAUR LOGIC
Sut was researching dinosars She found the weignts of five dinosaurs Using the
L3t 1e 200 the Clues Delow, 11nd the Correct weignt of eacn ginosasr
1 U0 19uan200n was nat (he hedviest dinosaut

2 e Beachosaurus weighed more than the Brontosaurus

3 pe 01p1ococus weighed less than 60,000 pounds

4 1, ¢ B8r0nl0%aurus weigned 80,000 pounds

5 The 10uan800n weigned more than the SLegosaurus but ¢33 than the Dtotodecus
€ The19uanacon weigned fess Inan 29,000 bourds but more than 8.000 pounds

‘8000 | 10000 | 50 000 | 89 000

4 lulwmwvelwt_. ——— —

Figure 3.
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4.4
SESSION 4: Structuring and Analyzing Data

4.4.1 Narrative Overview

Ours is a world consumed with attention to data-- raw facts and numbers. Data assails every
person from every quarter: radio, television, newspapers, magaziies, and converration.
Sometimes the data is simply factual, as in the measurements of temperature, humidity, and wind
direction in a weather report. At other times the data is presented with an intention to sway the
beliefs or actions of a particular audience, a common practice in advertising.

Raw data is just a pile of facts (or more abstract measures, such as opinions, for example).
In order for data to be transformed into information, it is necessary to do four things:

1. Organize the data into a useful and usable form;

2. Pose questions about the conditions specified by the data;
3. Analyze the data to extract information; an¢

4. Judge whether the information has merit and worth.

Of course, the fourth step may pose further problems or questions which will result in the
need to gather further data for organization and analysis. The rigorous form of this process is
called the scientific method.

In this session, the participants will go through all of these steps in gathering, organizing,
and analyzing data. In the interest of saving tizne and providing a broader range of data, the steps
are broken up across two activities. In the first, the participants will generate a substantial
amount of raw data. In this instance, the data will be about their favorite eating places. No
attempt is made to impose any form on the data at the outset. The object of the activity is to make
clear the notion that any reasonably well-related collection of data can be organized into a table,
the simplest form of database. In the process, participants learn the notions of instance (a
collection of facts about a particular restaurant) and category (commo= vypes of facts appearing
in each instance). By organizing instances as the horizontal rows of a grid and maintaining
cc:ir;xmon categories as the vertical rows, virtually any collection of data may be transformed into
a database.

When this activity was run during the development phase of this National Science
Foundation project, the facilitators discovered a number of intercsting things about this activity.
For one thing, it makes participants very much aware of how comparing different instance
collections leads immediately to the formation of categories. Nearly every instance includes the
naine of the restaurant. On the other hand, participants found that there were categories for
which they had provided no data (the theme of the restaurant's decor, perhaps, or the general
level of expense cf dining there), which led them to expand their own data or to address thc
matter of how to handle missing data. Finally, nearly all the participants had fun with this
activity and appreciated it as a good addition to the "computer literacy” activities they could
conduct whether they had access to computers or not.

The second activity allows the participants to work on a prepared database. Based on
Beverly Hunter's activity in her book, My Students Use Computers, this activity presents a
substantial body of facts about the planets of our solar system. After learning the basics of
navigating through the database, participants form hypothescs about the data and use this
database's two main tools of analysis--sorting and reporting--to confirm or deny the hypotheses.
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Note that in this activity there is no emphasis on teaching students to become highly-skilled
users of AppleWorks. That may be a worthy goal in a computer-literacy setting, but here the
emphasis is on using the computer as an investigawory tool, so only the most rudimentary
instruction in the use of the tool is provided. Instrvctors who plan to make extensive use of
software like AppleWorks or other relatively sophisticated systems might well wish to invest
more time in training students in the details and capabilities of the software. There are many fine
books to assist the teacher in this effort.

Editor's Note: Participants in these NSF inservice sessions were provided with copies of
FrEdWriter, which is a word processor that can be used on an Apple Ile or IIc. It is an example
of Freeware, so that teachers are free to make copies of it for their students. In the fall of 1988
another excellent piece of Freeware became available for the Apple Ile or IIc. It is called
FrEdBase, and it is a database program suitable for use in schools. FrEdBase is quite suitable
Jor use in this inservice session. You can obtain a copy of this software and its instruction
manual from ISTE, 1787 Agate Street, Eugene, OR 97403-9905, USA.

Time is provided in this session to allow the participants tr do some cooperative planning.
When the materials of these inservice sessions were being field tested, it was found that teachers
wanted some time to get together with computer coordinators and principals (who were always
part of the training group) to discuss how best to irtegrate what they were learning in these
sessions into the schools where they taught Much of the discussion at these times usually
centers on issues like resource allocation and scheduling of computer facilities.

We recommend that this time be spent organizing the points and issues for more detailed
discussion at a later time outside o the training sessions. This focus helps to keep the discussion
on a fairly high plane and avoids the risk of turning the training into an opportunity to air
grievances.

This is the second of two sessions devoted to databases. The use of databases is a very
important topic. In some sense, the ccllected print materials in a library constitute a database.
That is, much of the accumulated knowledge of the human race can be considered as a database.
Thus, helping students learn to access and use databases is one of the major goals of education.
‘ery young students can learn to gather data, to organize it into categories, and to use it to
answer questions. Equally important, students can practice formulating questions that can be
answered b appropriate use of the databases they have available or are creating. The creation
and use of databases are suitable topics even in the earliest grades. As students mature, the, can
learn to create more complex databases and they can learn to use more complex databases.

)
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4.4.2 Script

Q In this session, participants will be performing a variety of tasks desigaed to acquaint them
with the idea of a structurec’ database. In the last session, they worked with a free-form
database (MECC Stuff 'n’ Fetch) and a very simple database manager (MECC Classification).
Now they will have the opportunity to work with a more sophisticated program, the da:abase
management system in AppleWorks. (Editor’s Note: As indicated in the Narrative Overview,
FrEdBase would be quite suitable for use in this session. It is quite a bit like the database portion
of AppleWorks, but somewhat simpler to learn and to use.)

Before participants use AppleWorks in the "hypothesis-formation” activity, though, they
have an opportuniwy to learn about database structure by creating a database on a wall chart. At
e close of the session, the participants work together to plan how the things they are learning in
this training should be used in their school(s).

Topics + Organizing information.
* Forming hypotheses and proving/disproving, them through analysis of
data.
+ Cooperative planning.

Objectives + Participants will collect free-form information and turn it into a database
--that is, an ordered collection of data.

+ Participants will examine data from a prepared database, form hypotheses
concerning the phenomena described by the data and confirm or deny those
i;ypotheses by manipulating and further examining the data.

+ Participants will work together to develop, modify, or expand upon a

. computer-use plan for their school(s).

Materials Software:  AppleWorks, Sorting the Planets File.
Handouts: A Guide to "Sorting the Planets"

Other: Colored paper (lighter shades, at least 8 1/2" x 11"), butcher
paper, scissors.

Preparation Collect logs. Kand out today's packets.

Activity Restaurant Database

15 Minutes Materials: Colored paper for each pair of participants, a iarge (at least 4'x6’)
sheet of butcher paper on the wall with lines for a dozen rows and the first
two columns (about a foot wide) drawn in, scissors for each pair of
participants.

* Hand out coiored paper.

+ Demonstrate how to put information about a favorite eating place on
paper. (Note: If restaurant data was gathered during the first session and
used during the second, likely you will want to select a different source of
data. For example, you may want participants to provide data on their
tavorite grocery store.)

‘ + Write on one side only, using large print or script that can be seen from a
distance.

CI3 Notebook © 4.4.2 Script « Page 1
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Debrief
5 Minutes

Activity
45 Minutes

Debrief
5 Minutes

* Make sure that some of the information is in the form of numbers
{(highest/lowest entree prices, approximate seating capacity etc.).

+ Deliberately exhibit different styles of recording information (use print,
script, pictures).

+ Using the demonstration as a model, participants work in pairs to record
informaticn about their favorite restaurants.

+ Choose one participant to "enter" his/her “data” into the butcher-paper table
by cutting or tearing out one item of information about their restaurant. Put
that information in the first row.

* Ask another participant o bring up more information for entry on the next
line of the table. Make sure to ask this person whether the information is
similar to that already entered previously for another restaurant. If it is, put
it in the same column. If not, makz a new column for it.

* Repeat this process until the first time there are two items in the same
column.

+ The first time two pieces of information are in the same column, have
the: two people who entered those items decide what the name of the
column should be. Enter the name at the top of the column.

+ Continue until four or five rows have been named.

* Have everyone cut out their remaining information and come up to the
papet and add it to the paper.

Use these questions as discussion guides:

* Does anyone have any left-over information? Why?

* What kind of name should be given to the whole chart?

* Indebriefing, point out the instructional utility of gathering information
first and then organizing it rather than trying to decide beforehand what
kinds of things are going to be important and then gathering information to
fit the predefined groups.

Sorting the Planets

Materials: AppleWorks program disks and data disks with PLANETS data

file (one per computer), A Guide to Sorting the Planets performance

aid (one per participant).

+ Participants will follow the directions on the Guide to Sorting the
Planets performance aid (PA), working at the computers in pairs.

+ Note that in this activity, the PA directs the pairs to work together for
about 15 minutes while they explore the PLANETS database. Then they
will break to discuss hypotheses that might be formed to be tested wich this
data. Then they will resume working in pai.s.

» Be prepared to assist participants who lose track of the activity.

Debrief the activity by sharing participant comments made during the course
of <he activity, soliciting comme:..s from the participants, and pointing out the
irstructional focus of the activity.

107
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‘ Break
10 Mir-utes

Cooperative
Planning
25 Minutes

Mid-training
Evaluation
Minutes

End of Session

Note: You may want to have the break earlier, during the Sorting the
Planets database aciivity.

Assist the participants in planning the use of computers in their schoo! in such
a way as to facilitate the use of the skills they are developing in these training
sessions. Most likely you will want to group participants on the basis of the
school in which they work. However, you may instead want to group by
grade level taught.

Use this time to gather data on your training performance from the inservice
participants. The last section of this Notebook contains samples of the 15
Formative Evaluation instruments used during the inservice sessions. A
rather detailed instrument was used at the end of the fourth session. It was
designed to require abour 15-20 minutes to compiete.

(5
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4.4.3 Timeline

0:00 — 0:15 Restaurant Database activity

0:15—0:20 Debrief the Restaruant Database activity

0:20 — 1:05 Soiting the Planets activity

1:05— 1:10 Debrief the Sorting the Planets activity

1:10—1:20 Break. (May want to do this before the d~briefing of the Sorting the
Planets activity.)

1:20 — 1:45 Cooperative planning

1:45 — 2:00 Mid-training evaluation

(00
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4.4.4 Handouts

Index t0 Handout

(PA) A Guide to "Sorting the Pianets”
Planets Database

1if)
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A Guide to "Sorting the Planets"

Note. This is a Performance Aid. Itis a detailed set of directions for using AppleWorks with the
Pranets Database. It is assumed that the Planets Database has been loaded onto an AppleWorks c
disk. The contents of that file are given later in this section of the Notebook. The ir.tructions
given here are for a one disk drive system. With two disk drives, the directions 3. and 4. will
need slight modification to reflect use of drive two for the data files.

1. Load the AppleWorks program.
Item 1 (Add files to the desktop) is aiready highlighted, so press Return.

Item 1 (The current disk: Drive 1) is already highlighied, so press Return.

A owow

Look at the bottom line, which says Place your DATA disk in drive 1 and press
Return. Remove the AppleWorks Program disk and place the disk marked AW Data in
the drive. Note: From time to time the program may prouipt you to exchange disks. Pl.ase
do so when prompted by the program. No further mention will be made of disk exchanges
in this guide.

5. The Planets file is already highlighted. Load it by pressing Return.

6. You now see part of the large tabie that makes up the Planets database. Each line acrcss
is a record containing information about one of the planets in our solar system. Each
record holds information about the similarities and differences among planets, and the
information is organized into columns. At the top of each column is a word or phrase
that describes the information in that column. There are several more columns “off-screen"
to the right. We will not be able to scan all fields of any one record using this type of
"view." We can get an excellent view of the record for Mercury by "zooming in" on that O
record. The cursor (a blinking underscore character) should be on the letter M in
Mercury. Hold down the Open-Apple key and press Z. Read the record for the planet
Mercury. Notice that the words that were used as column-headers in the "zoomed-out"
view (multiple record iayour) we just left are now used as field names on this
"zoomed-in" screen (single record layout), which is used as a data-entry form.

7. Return to the zoomed-out (raultiple record layout) view by pressing Open-Apple-Z.

8. Notce the order of the planets. This is the order in which they were entered. Now
examine the columns that you can see in this view. What was the order in which the
planets wer: entered?

9. We will now change the order of the planets by sorting them according to the information
in one of the columns. Move the cursor to the right by pressing the Tab key four times.
The cursor should now be on the dizit 4 in 4800, the Diameter of Mercury.

10. Sort the database into a new arrangement (or order) by pressing Open-Apple-A. You
will be given a choice of sorting-orders; choose Item 3 (From 0 to 9). This will sort the

planets in order of ascending Diameter. Examine the sorted planets carefuily. ias the
order changed?

11.  You can move the cursor to the left with Open-Apple-Tab. Using Tab,
Open-Apple-Tab and Open-Apple-A, sort the planets back into their original order.

I

CI3 Notebook ¢ 1.4.4 Handouts * Page 2




Piease indicate to tke trainer when you have reached this point. Then spend a
few minutes creating some hynotheses that could be confirmed or denied by use
of the Planets Database. (The creation and testing of hypotheses is one of the
key ideas of science. At a subconscious level we do it ali the time. Itis
important that students learn to do it at a conscious level, and learn to dojtin a
careful and reasoned manner.) Record your hypotheses in the spaces below.
The inservice facilitator will likely want to promote a whole ciass discussion at
this point in {i:e inservice.

Hypothesis #3:

Hypothesis #2:

12.

13.
14.
15.

16.

17.

18.

19.

20.

Evza though we can zoom-in on any record to examine all of its data, it is slow and
inconvenieit to do so. It would be better if we had a smaller table (called a report) that
contained only the information that is of interest to us in confirming or denying our
hypotheses. There is already = report "format" on the disk (in another session, you'll learn
how to make your own), and you can print a report onto the computer screen by calling up
the Print function by pressuig Open-Apple-P.

Item 1 (Get a report format) is already highlighted, so press Return.
Item 1 (Planet Table) is already highlighted, so press Return.

Notice (on the lower third of the screen) that only a few fields are available in this report
format. Notice also that at the far right of the report the vertically-printed message Len78.
This means that when the report is printed, it will take up 78 of the 80 columns on the
screen. Finally, notice that it's possible to see only the first three records. Rest assured
that all of the records will be printed.

Print the database to the screen by pressing Open-Apple-P. Select the print location
option, The screen (it's usually Item 2) and press Return. No date is necessary on this
report, so just press Return again. The finished report will appear on the screen in a few
moments. Does this report help in confirming or denying one of the hypotheses?

These reportts can be sorted before they are printed in a manner that is similar to the sorting
function in the database. Return to the REPORT FORMAT screen by pressing the
space bar. Use Tab, Open-Apple-Tab and Open-Apple-A to rearrange the planets

in order of ascending Mass. Print the report onto the screen. Does this report help in
confirming or denying one of the hypotheses?

Now rearrange the planets in order of descending length of Planet year. Does this report
help in confirming or denying one of the hypotheses?

Leave AppleWorks in an orderly fashion by pressing the Escape key three times. Then
select Item 6 (Quit) from the main menu. Respond to the question Do you really want
to do this? by pressing Y (for Yes). Select Item 3 ( Throw out the changes to the file)
and press Y once again.

When the disk stops spinning, remove it and return it to its sleeve. Please leave the
coinputer on.

L12
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Planet
Mercury
Venus
Earth

Jupiter
Saturn
Uranus
Neptune
Pluto

Density
(water=1)
54

N
wwouwmbN

1.7

CO2

NWZ2222Z2<2Z<Z

Planets Database

Solr~r Surface Cloud Diameter Mass
Distance Temp (C) Temp(C) (km) (Earth=1)
387 +350 4880 .055
723 +480 -33 12104 815
1 +22 12756 1
1.524 -23 6787 5.5
5.203 -150 142800 317900
9.539 -180 120000 95.2
19.18 -210 51800 14.61.2
30.06 -220 49500 17.2
39.44 -230 6000 1
Planet day Planet year # of known Orbital
(24hrs=1) (24hrs=1) moons speed (km/s)
59 88 0 47.9
243 224.7 0 35
1 365.3 1 29.8
1.026 687 2 24.1
41 4347 13 13.1
426 10776 10 8.5
458 30685 5 6.8
667 60201 2 5.4
6.375 90485 1 4.7
Gases
Nitrogen Oxygen Hydrogen Helium  Methane Other
N N N N N
N N N N N Sulfur dioxide
Y Y N N N
N N N N N
N N Y Y N
N N Y Y N
N N Y Y Y
N N Y Y Y
? ? ? ? ?
113
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DATABASING

in the Elementary (and Secondary) Classroom

by
Kathy Pon

As a first-year teacher, I was given a third-fourth grade com-
bination class full of curios..y. They all were excited to learn
about Indians, and we spert many wonderful days studying
them. Isay **we’* because | enjoyed the subject as much as the
class, However, the following year, | faced the problem of
what to teach my fourth graders, whom | had had the previous
year as third graders. The majority of them wanted to study
Indians again, but what details were left?

Fortunately, U've always had an interest in developing
higher-level thinking skills in students, This prompted some
research whick resulted in the piloting (gulp) of an exciting
tool that aids higher-level thitking in the classroom—use of
database management as an inquiry tool.

The application of database management for inquiry is
grounded in cognitive learning theory as it operates within
Piaget’s framework of the concrete, symbolic and abstract
leamers, Students gather data on a given academic topic in a
number of conceete ways. For example, they examine different
books, films, maps, museums, etc., for information. They then
{abel and group their information in a meaningful, symbolic
manner—that of the database form. Finally, with more
analysis they are able to synthesize the pieces of data and com-
bine them in new and different ways. Students can then make
and tesi more abstract generalizations about the information.

Hilda Taba had teachers and students us'ag this data re-
tridval method for learning, although e did i* \rith paper and
pencil. In one study she did using this method, she found that
students who were given practice at making generalizations
were able to make increasingly valid generalizations about
their data, i.c., think more effectively. The students,
therefore, were meeting multiple learning objectives with ths
same activity. They were increasing their knowledge and im-
proving the quality of their thinking.

How does an elementary school teacher introduce the use of
database management into the classroom? With enthusiasm, a
critical examination of the many database programs available
- and careful management planning. Consider the educational

possibilities of this tool as [ describe my experience in using it

in the classroom.

., and small animals. They fished. Ate

The first step was to have students gather data. Because they
were studying California Indians, they found most of their in-
formation in our local library and Indian museum.

Sample of & Primary Data Chart on Maldu Tribe

LABEL OR
ATTRIBUTE

INFORMATION COLLECTED GIVEN LATER

Their houses were made of tules. They
were round. They looked like bowls.

They lived near or in the Buttes Moun-
tains. The city nearby is called Yuba
City. It is in Sutter County. They lived
near the Feather River,

Home

Location

They mostly ate acorns. They ate deer

seeds. Food

Men hunted and fished. Women gath-

ered acorns and cooked. Jobs

They dancad and made musical instru-
ments with reeds, especially at acorn
harvest. They told stories. Had albino
deer and acorn ceremonies.

Recreation,
Special
Ceremonies

They used mortz  and pestles to grind
acorns with. They hunted with bow. *nd

arrows and fished with harpoons. Tools

They wore hides and rabbit skins in win-
ter. They used moccasins with high
anl.le covers for the mountains.

Clothing

Figure 1,
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Next, they designed a form on which to display this data, us-
ing a label to classify each piece of information such as FOOD
or HOME. This form was entered on the computer database.

Completed Student Computer Database File
TRIBE MAIDU
LOC N V BUTTE MTNS YUBA CITY
CLI COOL WINTERS & HOT SUMMERS
HOME BARK OR BRUSH, BOWL SHAPE
TEMPORARY
FOOD MAJ  ACORN DEER FISH
FOOD MiN  NUTS SEEDS BULBS BERRIES
JOBM HUNTING TRAPPING FISHING
JOB FM GATHERING, FOOD PREP KIDS
CLO SKINS IN WINTER MOCCASINS
SPEC TOOLS DIGGING STICK MORTAR NETS
OUTSTD ACORN & ALBINO DEER CERE.
FEAT USED SWEATHOUSES
TRIBE MIWOK—MOUNTAINS
LOC C V CHAW.SE PARK NEAR YOSEMIT
CLI MILD-COOL WINTERS & HOT
SUMMERS
HOME TULE BRUSH SHELTERS—
TEMPORARY
FOOD MAJ  ACORNS FISH
FOOD MIN  ROOTS BULBS SM GAME
JOBM HUNTING FISHING
JOB FM GATHERING, FOOD PREP
CLO LIGHT TO NONE—BAREFOOT
SPEC TOOLS MORTAR & PESTLE
OUTSTD SWEATING NECESSARY FOR
FEAT UNT SOME AGRESSIVE
TRIBE POMO-~NORTHEASTFRN
LOC N V CLEAR LAKE &N COASTAL
MTN ‘
CLI COOL WINTERS & HOT SUMMERS
HOME BARK TIPILIKE OR BRUSH TEMP
FOOD MAJ  FISH ELK DEER SEA OTTERS
FOOD MIN  NUTS SEEDS BERRIES
JOB M HUNTING FISHING TRAPPING
JOBFM COOKING GATHERING KIDS
CLO SKINS IN WINTER, LITTLE—
MOCCA.

SPEC TOOLS BALSA BOATS NETS HARPOONS
OUTSTD MADE BEAUTIFUL TWINED AND
FEAT COILED BASKETS CLAMS $$

Figure 2,

I conducted small-group sessions at the computgr where stu-
dents were then able to generalize about attributes that seemed
to be related. We sometimes used Venn diagrams as in figure 3. 1
showed the students commands and procedures that enabled
them to check their generalizations by making data searches
for tribes that listed these criteria. Thus, their generalizations
could be verified. For example, **Tribes that lived in the North
seemed to wear skins and furs for clothing'* was decided to be
a relationship. By searching for tribes that met the stated gen-
eralization, students were able to check for tribes that listed
thr information SKINS under CLOTHING and NORTH
ussder LOCATION.,

Only a small group of my students discussed possible causes
and effects. Most students were not cognitively ready to create
hypotheses about causes and effects of the data and iest them

by making a database search. Instead, they concluded the

study by discussing why they thought certa n aurnbutes were
related.

Venn Diagram on Two Whole Tribe Comparisons

Near a river (Feather) LivdinN V Near a lake (Clear Lake)
(northern California
valley) .

Used moccasins Sometimes bareloot

Lived near water

Ate {ish, deer.
nuts

Used mortars

Butte Mins, Used clamshells for money

Women sometimes allowed

H Women gathered
in sweathouses men ﬁxh:d/humed Used balsa boats
. Cool winters and
Hunted aibino deer hot Semmon /
\ Made twill and coiied baskets
e
MAIDU POMO
Figure 3.

However, one group continued the last part of the study
before and after school. They took the generalizations made
carlier at the computer and turned them into if/then state-
ments. They then tested them for a cause-and-effect rela-
tionship by writing a null hypothesis statement and objectively
testing it by locating the information in the database.

Students practiced the skill of making if/then statements
and related null hypothesis statements on nua-Indian subjects
like this:

I) Practice with a generalization
*“It seems like rain and umbrellas go together."'

2) became an if/then statement
**If it rains, then the number of um'.rellas on the street
will increase."

3) and then was written as a null hypothesis statement;
*On a rainy day the number of umbrellas will not
increase on the streats.*’

Likewise, they developed this generalization from their
study of California Indians,

**Indians who ate acorns used mortars and pestles.*

wrote it as an if/then statemert
*If Indians ate acorns, then they used mortars and pes-
tles.*

and then wrote the following null hypothesis statement.
"*Indians on the database who have acorns listed under

FOOD will not list mortars and pestles under
TOOLS."

The exciting part about working with the concepts at this
level was the discussions about the validity of the data re-
trievea. Could it have been found with different wording?
Even if the hypothesis was valida..d, did it really prove a cause
and effect? Perhaps Indians who ate acorns used the mortar
and pestle to wash clothes. The students became more cnitical
than | would ever have expecied them 10 be in examining their
findings.

The most rewarding part of this study was at the end of the
ufut, two montdhs later. | pui together my owr, Indian database
on tnibes that my siudents had noi siudied. After siudents

tlo
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reviewed patierns they had observed, I planned to give an attri.
bute 2 1an unknown tribe (such as “‘these Indians wore little
clothing ) and have students make an inference about another
related attribute or generalization based on the established pat-
terns (such as *‘they must have lived in a warm climate™). |
thought that if [ required students to give reasons for their
choice of attributes, that that would be a valid evaluation of
their level of thinking. Imagine my surprise when | got more
than that! Here's an example:

The pattern that *“‘most tribes that ate shellfish had some
sort of money system'’ was established. 1 then gave them the
fact that ‘‘the Chumash tribe near Santa Barbara ate
shellfish.” 1 only expected the generalization that “they prob-
ably had a money system, because tribes who had access to
shellfish usually used the siiclls in trading” in return. Instead, |
hearc: statements like, *“They must have used boats if they
fished in the sea,"” or **They probably hunted in groups for sea
lions,"” or ‘*“The boats must have been made of some sturdy
wood (planks) to withstand *hz sea.” The kids had used a great
deal of imagination in their thinkingl

Many powerful database management programs often used
in businesses are not always as useful in an educational setting.
They may be able to make as many as 20 different com-
binations of “‘and + or' searches, which is valuable when
making generalizations about related attributes. Howev-:,
these same database management programs may not be set up
to retrieve dataon a single attribute from every page in the file.
(To show, for example, FOOD for every tribe in the database.)
Most importantly, business programs can be very structured
and be vague i their documentation, which limuts their use
with children.

Less-structured database management programs are being
developed. Some don't have the power to make as many
“and + or" combinations of searches as a business-
oriented database, but they do an excellent job at finding one
“and  + or" statement at a time. They also locate and
printTisolated attributes from each page in the database. The
forms arc less structured, which is excellent for children. They
also give “*help menus,” easily accessible instructions, for set.
ting a form or making a search on the computer monitor. One
program now out even comes with some ready-made forms for
class lists and book reports.

At a time when many databases or spreadshects are on the
market, educators should consider their students’ cognitive
level and adopt one that is appropriate for their particular
classroom use. Content areas like social studies or science that
have topics with many attributes (countries, the plant or
animal kingdom, cities, for example) work well for this kind of
study. Not only are these tools giving students a way to
manipulate the overwhelming amount of information in socie-
ty today, they are providing students opportunities to create

strategles for critical thinking, perhaps the most useful skill for
the eighties and beyond. ENDR

{Kathy Pon, Dos Palos Joint Union School District, 204! Almond
St., Das Palos, CA 93620.]
Bibllography
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A Compsrizan of Three Available Commercial
Database Management Programs Based on
Criteria Appropriate for the Classroom

Instant DB
Criterla Recall | Quickfile| Master
Flexibility and |22z
structure in setting up a
form X X
Power to make ‘‘and"’
search X X X
Power to make an *‘and” +
‘‘and + or' search X X
Ability to add categories to a
form aiready set up X X R
Overall ease of use X X
Power to isolate one
category or attribute from all
pages in the database and
display/PRINT it X
Command to allow for speil-
ing errors X X X
“‘Help screens'' X X
Figure 4,
i




4.5
SESSION 5: Database and Word Processing

4.5.1 Narrative Overview

This session contains both database and word processing activities. We complete the
database portion of the training (bringing our total to 2 1/2 sessions on this topic) by working
through an aciivity from creation of a database through production of a report. We opena 3 1/2
session series on word processing with an activity designed to introduce word processing in the
context of the process writing model.

The overall eight-session inservice series is broken into three major topics: graphics,
databases, and word processing. In our opinion that these are the three most important computer
tools that grade school students should currently be learning to use. If a student leaves grade
school with a functional working mowledge of these three computer tools, the student has made
a major step toward becoming cotaputer literats. Middle school or junior high school curriculum
can and should build on this level of computer knowledge.

It may seem curious that the word processing activity in this session precedes the database
activity, but this is by design. In the fieldwork that led to the creation of these materials, we
found that after two very solid sessions on databases, participants wanted a break. Since word
processing activities tend to be grzat favoriwes of elementary teachers, we decided to begin this
session with the opening activity in writing and close it with he database activity. This makes
for a very full session; be prepared for weary participants at its end.

The word processing activities in this and subsequent sessions owe a great deal to the work
of Donald Graves, perhaps the best-known figure in the process-writing movement. For
additional information on process writing and use of word processors, here are two excellent
resources:

Graves, Donald H. Writing: Teachers & Children at Work. Exeter NH: Heinemann
Educational Books, 1983.

Daiute, Colette. Writing and Compusers. Reading MA: Addison-Wesley, 1985.

The first activity in this session is intended to be a fast introduction to some of the capabilities
of FrEdWriter, a public domain word-processing program. While it would be possible to use
the word-processing capabilities of AppleWorks or any number of other equally fine programs,
the fact that FrEdWriter is a free program has led to its wide adoption as the basic word
processor in many schools in the western part of the Uni‘ed States and Canada. Therefore, the
developers of this inservice series believed it was likely that the training would have better
chances for impact if FrEdWTriter was the word processor used.

It FrEdWriter is not available from a local educator, it can be obtained through CUE
Softswap, PO Box 271704, Concord CA 94527-1704 for a cost of $20. (Orders from within
California must include sale tax.) Once you obtain a copy, you can make additional copies.

This introductory activity's content relates directly to a central tenet of the process-writing
model: that the author should feel some sense of ownership of the topic for composition. In this
actmty, participants are first shown a model for topic generation and then directed to generate
topics in a similar fashion. During the generation of topics, they also get a chance to use the
word processor for the first time. It may be that a number of the participants are alrcady familiar
with word processors in general and FrEdWriter in particular, no matter, for the focus of the
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activity is on wriring, notin the mechanics of word processing. This is consistent with the
entire CI3 project. Learning the keystroke sequences to use particular pieces of software is a
very small part of the overall learning that is necessary to integrate the computer as a tool inio the
curriculum. In the inservice sessions the focus is on use of the tool as an aid to accomplishing a
particular task. In this case the task is writing (more properly, process writing). Once the trainer
knows which participants are skillful in the use of word processors, it might be useful to
reorganize the working pairs, taking care that the skilled participants don't do all of the
on-cormputer work.

A small aside on process writing might be in order. In the mid 1979s a group of writing
teachers got together in San Francisco and started the Bay Area Writers Project. Their goal vsas
to improve the writing skills of students. The research literature up to that time had identified the
concept of writing as a process, and that when writing was taught as a process (rather than a
product) the results were better. The Bay Area Writers Project developed into a course by the
same name. Typically the course is an all day long, four week course. That is, it seems to take
about four weeks of intense train;ng for 2 typical teacher to become reasonably comfortable v ith
the ideas and practice of process writing.

In this inservice series we are dev: ting about seven hours of instruction to process writing
and Jzarning <o use a word processor. That is about 1/20 of the time that the Bay Area Writers
Project course spends on these topics. Thus, the inservice facilitator should not expect that
participants will master these topics and immediately implement major chaiiges in their
classrooms. As indicated earlierin this Notebook, change is difficult. The amount of training,
experience, and backup support needed for a teacher to malke a major change is much larger than
a typical inservice series can provide. A f v “early adopters" will tak= the small amount of
training being offered here, and will impleinert ajor changes in the classroom. Most
participants will make more modest progress.

During the debriefing of the writing activity, it is important to maintain the focus of the
discussion on the task of topic generation. One thing that can happen is a debate about the
relative merits of the different word processors with which some of the participants may already
be familiar. This is a worthy topic, but it can consume a lot of time. It might be worthwhile to
sckedule some time in a later session to have a discussion of the desirable features of word
processors in educational settings.

Perhaps another aside is appropriate. There are many different word processors on the
market. Each year new ones are introduced, along with updated versions of the more successful
older ones. Schools often cannot afford to have the newest, latest, greatest versions ot software.
The key issue is having a word processor versus not having a word processor. FrEdWriter is
quite adequate .or introducing students to process writing in a word processing environment.
Once a student has mastered the ideas of process writing and use of one word processor, the
student can easily transfer this knowledge and skill to another word processor.

The pre-session preparation for the database activity involves some legwork. Databases are
actually just large tables, and one of the best ways to acquaint teachers with the utility of database
creation in the classroom is to start with some familiar (and fairly small) tables and turn them into
databases by creating input forms using the tatle headers as field/category names and filling in
the forms with the rows of information in the table. Starting with the familiar in this way builds
some measure of connec:ion between the teachers' existing bases of knowledge and the new and
unfamiliar world of databases.

Finding appropriate source material that can be converted from its tabular form into a
database is obviously critical to this exercise. This is where the legwork czmes in. Good
sources for tables include: many kinds of science texts, which often inclufe tables; geography
texts; newspapers (especially feature supplements on business or science, which often include
tables and charts); and resource works like dictionaries and encyclopedias. Some things that

CI3 Notebook ¢ 4.5.1 Narrative Overview  Page 2

1y




don't look like tables can be converted to that use. For example, tunelines in history texts can be
converted to two-field tables {date and event) with ease, and these simple tables can be expanded
by adding other fields (population growth, for example).

Once these are gathered the tables should be idenafied with bookmarks or photocopied. This
will make the participants’ tasks in selecting the resource they will use for creating their database
easier. Even if the rainer photocopies the table, however, the resource itseif should be brought
to the training session, if possible. Teachers often get many good ideas about cnriching the
database aciivity if they have the whole context from which the table is drawn available for
inspection.

The guide sheet for this activity (Databases: Creating Forms and Reports) is very
detailed in its description of the steps needed to perform these activities using AppleWorks . It is
a great deal to do in a short tme. Do not be surprised if some of the participants cannot finish in
the time allotted. It is very probable that anyone sufficiently interested in actually using databases
in the classroom will complete the activities at a later time.

The debriefing of this activity should center on applications of database management systems
in educational settings. A brainstorming session might be appropriate.
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4.5.2 Script

In this session, the word processing strand beg,ins with an introduction to the basic concepts
of process writi.ig, and the database strand is ccaupleted with an activity that involves creation of
databases. Generally speaking, the creation of a database for purposes of attacking a particular
type of problem is considered to be a higher order cognitive skill than merely using ar: existing
database for attacking a particular type of problem.

Themes « Using word processing in a process-writing context.
+ Creating databases from academic material.

Objectives + Participants will write a list of topics using a word-processing program.
» Participants will crate a simple database from tabular information from
textbooks and other academic materials.

Materials Software: FrEdWriter, AppleWorks
Handouts: Good Writing Ideas - Promptly,
Databases: Creating Forms and Reports
Database Ideas
Tom.bstone City
Other: Blaiik disks and labels; textbooks and other materials that
contain tables from which small databases may be
created.
Preparation * Prepare a suitable number of copies of FrEdWriter (one per two
participants).

* Bring three blank disks (with blank labels) per two participants. Place
one copy of FrEdWriter, three blank disks and blank labels at each
computer station. (One of the activities will be for participants to
make copies of FrEdWeriter to take back to their schools.)

Activity Gettm,, acquainted with FrEdWriter
15 Minutes + Using the self-copying utility in FrEdWriter, teachers work in pairs at
the computers to make a copy of the FrEdWriter disk (so each has a
copy to keep). Tt~y make the copy on the blank disk provided. They
attach a label to the disk after it is copied.
» Teachers format disks to use for text-file storage. They attach labels to
the disks after they are formatted.
» Teachers return to center tzbles for demonstration.

Activity Topic selection (modeling)

15 Minutes » Introduce the activity with this statement: "Topics should be memorable,
even emotion-laden events."

* Model making topic-lists in FrEdWriter at one of the computers. Work

with the pairs participants in turns as time permits. In working with a
pair, have one person typing ideas for topics while the other provides
prompts or enriches the range of ideas, then switch file disks and roles.
Refer to the Prompt Ideas shest for assistance in develnping topics.
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Activity
20 Minutes

Debrief
10 Minutes

Break:
10 Minutes

Activity
40 Minutes

Final debrief
10 Minutes

Refer to the FrEdWriter Functions sheet wk :n moving the cursor,
accessing the <T>utor, <S>aving text, clearing memory for <N>ew
text, changing text-file disks while FrEdWriter is running and
<Q>uitting.

Topic selection (computer activity)

* Teachers move in pairs to the computers to prepare their own topic lists.

» Teachers work in pairs, typing their ideas into their own files in tum, as
previcusly demonswated.

+ Circulate among the teachers as they work, stimulating ideas through
mini-brainstorming, "I can remember" games and other methods,
working from the Prompt Ideas and FrEdWriter function
sheets.

* Pose questions like: "What happened?" "How was FrEdWriter to work
with? Is it appropriate for use with the types of students you teach?"

» Develop the discussion o1 ‘opic generation and point forward to the next
lesson: "What can be done with these topic lists?" "Can you say why
we asked you to think of topics that are memorable or have strong
emotional content?"

+ "Here's what happens next..." Introduce the next steps in the writing
process. Indicate that the riext thrae sessions of the inservice series
will be devoted to process writing in a word processing environment,

+ Place a copy of AppleWorks and a data disk at each computer station.
* Place the textbooks and other data resources on a central table.

Creating databases

* As the participants return from the break, direct their attention to the data
resources displayed on the central table. Ask them to select one that is of
interest to them.

* Ask the participants to pair up at the computer stations.

+ Direct the participants’ attention to the Databases: Creating Forms
and Reports guide. Ask them to locate a table i thieir chosen resource
and follow the directions in the guide to create a database entry form.

* Monitor their activity by circulating among them. Be prepared to answer
mechanical questions about creation of entry forms in AppleWorks.

* As each pair finishes its entry form, direct them to begin entering the
data from their chosen resource. They should enter at least five records.

* When they have entered a sufficient number of records, direct them to
create a report by following the directions in the guide.

* Ask participants to summarize what they have learned through the day's
activities.

» Concentrate on eliciting potential applications of datatase management
programs to social studies and science.

+ “You might point out that an integrated package such as AppleWorks
contains both 4 database and a word processor. In an integrated package
it is usually quite easy to bring files from one application into another.
Thus, database files are easily incorporated into one's writings. If the
application package contains graphics facilities, then it is easy to
incorporate graphics into one's writings

121
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4.5.3 Timeline

0:00 — 0:15

0:15 — 0:30
0:30 — 0:50
0:50 — 1:00
1:00 -~ 1:10
1:10—1:50

1:50 — 2:00

Getting Acqaainted with FrEdWriter, participants muke copies to
take back to their schools.

Topic Selection (modeling); an off machine actvity.
Topic Selection (conuputer activity)

Debriefing

Break

Creating Databases

Final Debriefing; emphasize that participants should continue to
experimxat with use of databases in their classzooms, and that we
will be spending the remainder of the inservice sessions on process
writing in a word. process environment.
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Good Writing Ideas — Promptly!

One of the concepts we want to develop is that students can write by responding to
prompts: idea-sources that are either created by their teacher or by themselves. The idea of use
of prompts, for prompted writing, is now quite common in schools.

Today, you will cieate some story-starting prompts for your own use. We suggest the
following guidelines for selecting your personal story-starting prompt for use in today's
activities:

A personal memory: Your story idea should be based on a memorable
event. You may report it the way it actually occurred or as you would have
wished it to occur.

Strong emotional content: Your idea should have strong emotional
content. By investigating such topics, you are sure to find something that
matters to you. This nearly always results in a story of higher quality than
mb% alternative: writing on a topic you haven't chosen and may not care
about.

We have no wish to invade your privacy, but we think you'li find that this
is a valuable approach to unlocking creativity.

Some general subject areas:

A triumph A community event
A tragedy A conversation
A meeting A confrontation
A parting A disturbance
An accident An agreement
Good hunting!
24
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Databases: Creating Forms and Reports

Note: You will go through rwo cycles of the processes described in this document: once with
the sample data we will help you generate and once with contents that you come up with on your

own.

Creating a form

1.

Once you have decided on the field names for your database, you are ready to create an
input form. Qbtain a data disk and a copy of the AppleWorks program. (If the disk on
which you wish to store the data is not ye: formatted, you can format it within AppleiVorks
by choosing the DISK FORMATTER (up*ion 5) function from the OTHER
ACTIVITIES menu.) Start the AppleWorks program and move to the MAIN MENU.
Select item 1 (Add files to the Desktop).

From the ADD FILES menu, select item 4 (Data Base). From the DATA BASE menu,
select 1 (From scrz :h). Type in the name of your database at the prompt on the bottom
line of the screen.

Now you see the CHANGE NAME/CATEGORY screen, which you will use to create
and edit forms. It has two halves: a space for typing in field names (called Category
names in AppleWorks) and a space containing a summary of commands (Options:) for
creating forms. Note that in the Category name space, there is already a field name
(Category 1). Erase this by pressing Open-Apple-Y or moving the cursor to the end of
Category 1 with the Right-Arrow key and then press the Delete key until the entry is
erased. Note: In the upper right corner of the display, there is a note that if you press the
Escape key, you can restore the entry you are deleting or changing.

Type in the field names one at a time, pressing Return after each entry. Note tha* the
contents of the Options space change when you first press Return. When you have
typed in the last field name and pressed Return, press the Escape key.

Typing in records

5.

You now see the REVIEW/ADD/CHANGE screen. Read the note in the center of the
screen, which reminds you that this is a new database. Press the Spacebar.

Now you can fill in the form on the INSERT NEW RECORDS screen. Type in the
entry after each field name and press Return. Note that when you type in the last entry
and press Return, you will automatically move to the next empty record.

Viewing individual records and the whole database

7.

When you finish typing in the last record, press the Open-Apple-Z key. This will give
you a zoomed-out (multiple record layout) view of the entire database (or at least tae first
part of each record). Experiment with moving the cursor to different parts of the database
and zooming in and out with Open-Apple-Z. In Sample Screens #1 and #? (see the last
pages of this guide), you see an example of zoomed-in (single record layout) and
zoomed-out (multiple record layout) views. Note that all seven fields can be seen in the
single record layout view, but the last two fields are notin view in the multiple record
layout view. Wher -rou are finished, press the Escape key.

»~
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8. Now you have returned to the MAIN MENU screen. You could stop working with the
database now if you wished; the database you have just created will remain ¢n: the Desktop
while you work on another one or create another document witn the word processor or the
spreadsheet. We will continue with it, though. Note (in the upper-right comer of the
screen) that if you press Escape, you will return to the database you created. Press
Escape and return to the database.

Adding records

Note: Initial the back of the paper forms which you have entered and pass them to the xaining
group on your right. Accept the paper forms from the training group on your left. Use these
forms to add records to your database.

9. Move the cursor to the end of the last record in your database and press Return. You will
see a message in the center of the screen reminding you that you can add records to the
database by selecting Yes as your response to the prompt on the bottom line.

10. Follow the sequence of Steps 6-8 until you ha’,c added all the records you want.

Note: Obtain other paper forms and pass yours on until you have 5-6 records in your database.
Now take some time to consider what kinds of questions you might ask about this information.
Can it be grouped or sorted in useful ways?

Generating "table" reports

11.  Press Open-Apple-P. This will take you to the REPORT MENU, which you will use
to create report formats. A format is a way of laying out the information so that the printed
report will be useful. There are several options on the screen:

1. Get a areport format: This is not highlighted, since you haven't create . any
formats yet.

2. Create a new "tables" format: You will use this in a moment to create a report in
tabular form; that is, a seport in which the information is laid out in rows and columns.

3. Create a new "labels" format: You will use this later to create a report in which
the information can be laiz out in single record blocks. For example, you would use
this function to prepare mailing labels.

4. Duplicate an existing format: There are times when it is useful to create a report
that is a variation on a format that already exists. You can save a lot of work and avoid
making errors by duplicating an existing format and changing it to meet your needs.

S. Erasea format: Use this function to eliminate report formats which you no longer
need.

12. Select Item 2 (Create a new "tables" format) and press Return. Type in a name for the
report at the prompt on the bottom line.

13.  Now you see the REPOKRT FORMAT screen, which you will use to create a tabular
report format for your database. Note the large block of "reminders" in the center of the
screen. At the bottom, you can see the field names and the first three records of your
database. If there are seven or more fields in your database, you will see only the first two
letters of the seventh field, and any other fields will be "off-screen” to the right. See
Sample Screen #3.

14.  Use the Right-Arrow key to move the cursor to the rightmost column of your report. (If
you had sorae columns off-screen, this will bring them into view.) Note that to the right of
the last co’umn there is an indication (under the vertically-printed letters Len) of how many
columns wide the report would be if you were t0 print it out right now. Most printers can
only print 80 columns unless special preparations are made. Press Open-Apple-P.

;D0
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15. Now you see the PRINT THE REPORT screen, which you will use to select the device
on which the report is to be printed. AppleWorks can be set up to send reports to many
different kinds of printers. Many printers require special setups; if you are using

/ AppleWorks on 2 system whose printer does not appear on the PRINT THE REPORT

' screen, you may have to go to the OTHER ACTIVITIES screen to select the
PRINTER INFORMATION function to add your printer to the choices on this screen.
If you must do that, all will be well, because your database and the format that you are
preparing now will remain on the Desktop. For now, though, select The screen as the
place to print the report and press Return. Type today's date (if you wish) at the prompt
at the bottom of the screen and press Return. This will print the report onto the computer
screen in exactly the same way that it would appear on a printer. This function is useful for
checking what a report will look like without actually taking the time to physically print it
out. See Sample Screen #4. Note that you may have some columns in which there is
insufficient room to display the information, while there is too much room in others. P-ess
the Spacebar.

16. You can change the width of any column by moving the cursor (by means of the
Right-Arrow and Left-Arrow keys) to the column you wish to change. If you wish to
widen the column, hold down the Open-Apple key d press the Right-Arrow key
until the column is wide enough. You can narrow the coiumn by pressing the
Open-Apple-Left-Arrow key combination. Try printing the changed report (9 the
screen by following the directions in Step 15.

17.  You can also eliminate a whole column if you wish by moving the cursor to that column
and pressing Open-Apple-D. If you wish to restore a column which you kave deleted to
its former position, move the cursor to the column which had formerly followed the
deleted column, then press Open-Apple-I. You will then see the INSER™ A
CATEGORY screwn. whnich lists all the categories which have been deleted. Select the
one you wish to restore by highlighting it and pressing Return. It will reappear in its

. former position.

You can use a similar method to move a column to a new location in the report. Just delete
it with Open-Apple-D, move the cursor to the new location, then restore the column with
Open-Apple-1.

Another way of moving columns is by switching adjacent columns with Open-Apple->
and Open-Apple-<.

18. Experiment with other functions. Use Open-Apple-A to sort on particular columns. If
you have numbess in any columns, right-justify them with Open-Apple-J. (Don't be
disturbed when AppleWorks replaces all your numbers with 9999999.99; that's just the
program's way of telling you tnat something special is being done with the numbers.)
Arrange for the report to add up any numeric columns by using Open-Apple-T. Sample
Screen #5 shows a format for a report listing debtors in decreusir; order of indebtedness,
with the amount owed by all totaled. Sample Screen #6 siow-, what the report looks like
when it's printed on the screen.

When you have finished experimenting with tabular repcrts, press £scape.
Generating "label" reports

19. You should now see the REPORT MENU screen. Select Item 3 (Create a new "labels”
format). Type in the name of the label style report you int:nd to create and press Return.

20. This version of the REPORT FORMAT screen lets you create block-oriented reports like
e mailing labels. You can move the field names to different places on the screen by placing
the cursor on the first letter of the field name, holding down the Open-Apple key and
using the Arrow keys (any of them).

f) [ag)
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21.

You can delete categories or blank lines with Open-Apple-D. You can insert blank lines
and previously deleted fields with Open-Apple-1.

If you want to print mailing labels, you can put the city, state, and zi) code neatly on the
same line by using Open-Apple-J, which will left-justify the information so that it will
pr'zt just one space to the right of the data which precedes it on the line.

Field names are often not included in label reports such as mailing labels. You can,
howener, arrange for both the field name and its data to be printed on the repcrt by using
Open-Apple-V. This can be useful if the information is not self-evident.

Sample Screen #7 shows what the fields look like before they are formatted. Sample
Screen #8 shows a finished format. Sample Screen #9 shows a "zocmed-in" view of one
record (a handy way of getting an idea of what one "block"” of the finished report will look
like).

Experiment with some of tne other functions in this formatter. You can view your options
by pressing Open-Apple-?.

Print the report by pressing Open-Apple-P and selecting The screen from the PRINT
THE REPORT screen. Sample Screen #10 shows what the first three records in the
sample file look like when they are prirted on the screen.
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Database Ideas

This handout contains some possible sources of databases.

Social Studies
Compare regions, cities, states, countries
Compare presidencies
Famous neople, inventors, first-timers, ...
Compare different cultures - Indian tribes, religions

Science

Planets, stars, our solar system, comets

Classifying animals (e.g. local lake fish, off-shore fish, cash catches, sport
fish, tropical fish in homes, endangered species of fish)

Classifying plants (e.g. native trees, lumber trees, landscape trees,
farming trees, poisonous trees)

Gases, liquids, crystalline solids

Robots

Health
Vitamins, Minerals, Nutrients

Calories
‘ Exercise

Math
Number systems
Measurement Systems
Word Problems (use Stuff ‘n’ Fetch)

Language Arts
Compare dialects
Common phrases fiom foreign languages
Proverbs - famous sayings
Poetry
Different book report titles, science fiction, autobiographies

Physical Education
Hiking trails and rafting sites in your state
Olympic records
Favorite sports in different countries

Personal
Pets

Hobbies
Q Vacation favorites o
Rides at Disneyland 2 ¥
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Tombstone City

(Thanks to Jim Rae)

Description: Materials:
Topic: Gathering Infortna’ ‘on, Posing Hypotheses Equipment: One computer
Grade Level: 5-9 Software: A database manager
Grouping:  3-4 students per group Other: One cemetery
Objectives:

* Students wili gather information from a cemetery.

¢ The info will be organized and stored in a database.

o The data will be analyzed and hypothesis posed.
Before you start:

¢ Select one cemetery

* Assign student groups

Determine with the students which data should be recorded from the tombstones
- items could include: birth data, date of death, # years lived, first name, last
name,sex, inscription, picture, shape o." stone, and so on.

Create a data gathering sheet with the ficld names that correspond to the database
headers.

Lesson Sequence:

Post:

Comments:

U —

. Each student group gathers information from at lea't 5 headstones.

. Students type the data into a database.

. All the data is complied into one file.

. Analyze the data and ask questions - Did many people die in a particular year?

Did the average number of years lived vary according to sex? Was it more
customary to have crosses before a certain year?

. If any patterns or ideas emerge, follow ther up by gathering more data and

different data from sources such as encyclopedias, old newspapers, a different
cemetery.

Create a stery about one of the tombstones. Explain why the person with that
tombstone died during that year, at that age, etc.

What are some events that would affect the kind of data gathered from
tombstones? Some possible examples include changes in the economy, world
wars, influenza epidemic, opening a new cemetery, etc.

Have students 7.edict what types of things will be printed on tombstones 100
years from now.

This may not be a desirable subject tor some students, but it can offer a4 wealth of material
about the community in which they an: living.
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Teaching Higher Order Thinking Skills with
Databases

by

Jim Watson and Neal Strudler

Introduction

While most educatons agree thai schools uced to place increased
emphasis on higher order thinking skills. there seems to be litle
agreementon how 1o do so. As Barry Beyer (March 1984, Phy Delta
Kappan) stated. “The teaching of thinking skills is a lot kike the
-wveather. Almost everyone taiks aboutit, but few educators szem able
todo much to improve it.”

Many educators have found that instructional database activities
offer a wide range of opportumities for students to obtain thinking
skills. The mamage of higher order thinking skills— analysis. syn-
thesis. and evaluation (Bloom, 1956)—and insi uctional database
activities appears to be a natural. Asstudents use d uatabase manager
1o store and organtze snformation, they can §ENCRALE afu unawer
questions, formalate and test hy putheses. and erinally evaluae the
results of therr inguinies. 1t should be streased. however. that Jata-
bases oniy provide the medium for such inyuiry. The rest 1s depend
ent on the well-conceived implementation of solid teaching atrace-
gies that engage students in higher order thinking.

The following steps were excerpied from the final lesson of
Teac lung Thinking Shills With Databases (Watson, 1988). This ts the
culmination of an extensive dutabase unit onthe fifty U.S, states. The
steps described arc designed to be generic—applicable to any cur-
nculum area. In prior lessons students leam basic database opera-
tions. armanging and selecung records, planning and printing reports,
creatingand bullding datafiles.andsofon.  students begin with pre-
cstablished data files about the states as they progress from lower
order to higher order thinking skills. Eariier activities emphasize
finding and retrieving information from the database. These leaming
1asks involve the lower orde.  kalls delincated by Bloom. knowledge
(recalling information). comprehension (understanding literal mes
sages) and apphication (using information in new situations). Subse-
quent activities focus on the hugher order thinking skalls of analysis
{breaking down infon.iation to find relationships and connections).
synthesis (puitig ogether and organizing the informat.on to lanfy
the big picturc). and cvaluation (making personal juogments (o
explam the meaning and unportance of lindings).

The concluding lesson in the uan was specifically designed to help
students synthesize. evaluate. and cxten.s what they have learned.
The lesson is based on Hilda Taba's (1967) Inductive Thinking
mode] of teaching. Taba's modei fits especially well with compuzer
database activities as it offers specific strategies that help students to
orgamize, synthesize, and evaluate informanion. Students brainstorm
on a topic, sort and 1n - rpret data, any apply principles that they ‘ve

leamed. Well-cor..cived questions and proven discussion strategies
enhance the Inductive Thinking model and increasc the likelihood
that students will cffectively achieve higher level lcaming chjec
tives.

Step 1: Generate a Series of Problems about the Topic
As students develop a database, they will likely formulate ques

tions that relate to the topics being studizd. Sometimes it might be
appi., .ate forthem to pursuc the answers when the yuestions arise
Often, howevet. it's desirable for students to continuc to work o1 the
prescribed task at hand. On such occasions, it's a good idea for the
teacher to record these questions (and suggest others; fur the lass e
«onsider later. Look for questions that have no detinitive answers
thas suggest problems requiring higher order thanking WKl 1
cxamine. The problem questions should be thought provoking und
require students to speculate. Examples of such questions from the
unit on U.S. States might include:

» What region of the U.S. is the "inost imporiam™

+ Will the U.S. ever clect a Black or ather omnurity porson as
president?

« What could increase Misaisaippt®s average annual income’

* How can the problem of munority unemployment be solved?®

» Whatcould be donc toimprove hiving conditiuns inhigh do e,
urban areas?

Step 2: Write Six (or so) Questions About Ear?, Problem

The finstquest-onorcachset writien by the "cacher should addross
4 mayor concept invulved i the proble.n During the (o
Sormution stage of the Inductive Think.ng model (>ee Fignre 15,
students bramnstomi wWeas pertaimng to Jhe first uestion The,y then
orgamze their responaes into groups and label cach group

The remaning questions posed by the teacher shuuld incolve
students m judging the importance of vanious aspects of the tupie,
exploring relationships, making infercnces, and applying principlos
to further questions (see Figures 1 & 2) Examplis o yuostion et for

ac'y of the problems appear in Figure 3

Step 3. UseOne Problem andits Set of Questionsto Guide aClass
Discusslca

As an cxample we might use the last quistion st doserbed in
Figurc 3. The data file can serve as a valuable resource as Judents

ERIC
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cxplore whether states with large urban populations do, it ‘act, huve

high crime rates, high costs of living, high suicide rates, and 50 on,

Students can use the skills they have Ieamed in prior Iessons to

arrange the file and select certain records 1o test some of their ideas,

(Sec Figure 4 for suggested strategics to extend student thinking.)

Question: What are some of the problems of living in crowded
cities?

Possible Responses: traffic jams, high cost of living, smog, tene-
ments.crime, parking problems, gangs, drugs, neighborstoocluse,
neighbors above and below and beside you. high unemployment,
etc.

Question: What might be done to solve one group of problems of
living in crowded cities?

Possible Responses: students might see groupings like: “safety”
(crime. gangs, uncmployment, drugs) or “quality of life" with
items (noise, closcnexs of neighbors, alienation). Some solutions
forthe*safety™ problem mightinclude: put deadbolts and grates on
the windows, everybody could have a gun, hire the unemployed to
build new places i ive, a neighborhood-waich program.

Question: Develop a plun based on the most promising solution you
thought up for the last question.

- Possible Responses: We plan to begin a neighborhood association

tohire andtrain the unemployed to build new aparsiment buildings.

The people whobuild the apartments will beanicnathose wiro wil!

live in them.

Question. What problems can you predict youmight have with your
plan?

Hilda Taba’s Inductive Thinking

(Taba 1967, page 109.)

1. Concept Formation. The tescher lemds a “brainstomung™
session in which the class responds to questions like:

*What do you know about . . . ?"

*What did you see in ., .?"

A recorder (often the teacker) writes the responses on a chalk-
board, butcher paper or an overhead transparency. Ideas are
usually accepted withow comment or discussion (positive or
negative),

When brainstorming is complete, the class then organizes
ideas into groups and labels the groups.

*What belongs together? Why?”

“What should we call this g:oup? Why?"

The Coucept Formuts.  strategy requises students to take in-
formation they have le 4 about a topic under study and
reganize it in a new way. | shon, they practice synthesis.

2. Interpretation of Data. Students usc the data they have or-
ganized to judge the importance of she various aspects of the
topic, explors relationships, and make inferences (synthesis and
evaluation skills),

*Whick of the groups are most important?”

*Why are they the important ones?"

*Why is this data more important than i dara?

“What explains the apparent connection between these two o=
pects?”

*What does it mean?"

3. Application of Principles. Answering questions at this
level draws students beyond the data, involving rvaluation and
increasing productive and creative shinking.

“"What would happen if ., .7*

“"Why do you think this would happen?"

“What would it take for this to be gencrally or probably true?”

Figure |

Question Templates from the Maryland

State Department of Education
(McTighe and Lyman, 1988, page 21 *

Synthesiz
*What woald you predictinfer from e
“Whatidcascanyouaddto 7~
*How would you create/design a new 7
“What might happen if you combined ____ with
2

“What sclutions would you suggestfor ___ "

Evaluation
*Do you agrec ™
“What do you think about »
"What is the most important *
“Prioritize __
*How would you decide about "
“What criteria would you use to asses "

Figure 2
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Question Set 1—What region of the U.S. is the “most
important™?

1. Brainstorming: Name strengths and weaknesses of each
region.

2. Prioritize the characteristics listed in your list of strengths
and weaknesses according o how they rark in making a
region “important.”

3. Use your answers to numbers | and 2 to decide which two
regions you thin arc the most important. Explain your
choice.

4. Compare and contrast your top two regions.

5. Choosc tte one you think is most important. Eaplain | sar
choice.

6. What prioritics would have to change to move your ~.amber
two region to the top?

Question Set 2—Will the U.S. ever elect a Black or other
minority person as President?
1. Brainstorming; What fuctors might keep us from haviag a
minotity President?
. What might happen to change those factors?
. Describe r.ome of the personal characteristics a minority
person weuld need to have to get elected President.
4. Desigr a campaign for a minority candidate. What would be
the issues 1o stresy?
5. Predict what regions and segments of the country might
support a minority candidate most strongly. Explain.
6. Do ycu think we will have a minority President in your
lifetinae” Exnlain your answer.

w

Question Set 3—What could incrcase Mississippi's average
anntsal income?

1. Brainstorming: Why do Mississippians cam less on average
than other Americany?

2. Compare and contrast Missisippi with a state with a high
average annual income.

3. What do y. u think are the three most important reasons for
Mississipp1’s low average annual income? Explain your
choices.

4. What solutions would you suggest?

5. If you were Mississippi’s govemor, what would be the finst
thing you would do 10 solve this problem? Explain.

6. Govemor, who would be helped by this action Would it
hurt anybody in your state? Anyonc outside your state?

Question Set 4—In some of our major cities. almost half the
young minority men and women do not have Jobs. How
can the preblem of nunority unemployment be solved!

1. Brainstorming: What factors heep minority youth from
getting jobs?

2. Which factors ars the same and which arc different for
white youth?

3. What are the three most important factors that heep
minority youth unemployment high?

4. What solutions could you suggest?

5. If you were President of the U.S.. what would be the first

thing you would do to help solve the problein? Explain
your answer.

6. Mr./Ms. President. predict who might oppose your idea and
tell why they weuld.

Question Set S—What could be done to improve living
conditions in hixn density urban arcas?

1. What are some o. the problems of living i crowded cities?

2. What might be done to solve one group of problems of
living in crowded cities?

3. Devclop a plan based on the most promising solutan you
thought up in number 2.

4. What problems can you predict you maght have with your
plan?

5. Who mught be hurt by your plan! How would it hurt them?

6. If yor: plan had been used for ten years, how would you
test to see if it had worked?

Figure 3

Possibl- Respunses: 1t would cost a lot of money to build new
apartments and train the unemplc sed in construction. Unem-
ployed drug addicts would have to leam to live without drugs
before they could work for us. Would we have *o tear something
else down to build our apartments?

Question: Whomight be hurt by your plan? How would 1t hurt them?

Possible Responses: Taxpayers, who would need tocome up witha
lot of money for the project, and people in neighborhoods where
nothing is being donc. who may feel they deserve similar pro-
grams.

Question. If , uu plan had been used for ten years, how would you
test to see if it had worked?

Possiblz I*2znanses. “The most important thiny for me would be to
see if th e people were happier. I would just go mound and ask them
if they lixed the apartments and whether life was better for them.
The police could icll whether the crime rate and drug use had
dropped and it yraffic and smog were any better. One other thing
I'would look at would be 1o see if any other apartments like :his

had been tuin.”

Step 4: Discuss the Process

It's especially important to help students becume aware ui buw 1w
leam with databases and other inforation-based technologics. By
examining the process involved, students gain a better undenstand-
ingof how toexplore and solve otherproblems. First begin by asking
students, “How did we begin to think about the problem?" (Brain-
storming.) How did we beginto organize the list of ideas? (Grouping
similar items.) What were some of the other approaches used to ex-
plore the problem? (Prioritizing, exploring relationships. making
predictions and judgments.) Was there one cuireet answer tu the
problem? Do complex problems ever have onc correct answer? If
there were a simple answer. wouldntthe problem have alrcady been
solved? Which is more importan:, the answer ot the way you think
about the problem?

Step 5. Assign Individual or Small Group Assignments
Next.have students work individually or insmali groups wexpiore
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Discussicn Strategies from the Maryland

State Departn.ent of Education
(McTighe and Lyman. 1988.pa, )

* Provide atleast three scconds of thinking time after a question
and after a response.

* Allow individual thinking time, discussion with a partner. and
then epen up the class discussion.

* Ask follow-ups. “Why?" Do you agree?” “Can you clabo-
rate?” “Tell me meze ** “Can you give an cxample?”

* Withhold judgment. Respond 10 student answers in 2 non-
evaluative fashion.

* Ask the class to summarize the point a student has made.

* Survey opinions “How many agree with the authors point of
view?"

* Allow students to call on other students for responses.

* Require students to defend their reasoning against different
points of view,

* Ask students to “unpack their thinking." "Describe how you
arrived at your answer—think aloud.”

* Call on students randomly—not just those with raised hands.

* Let studenis develop their own questions.

Figure 4

another problem. Ask them to follow the mode! used in the class dis-
cussion to generale answers to the questions. Answers can be
presented in list or outline form. or as u more formal written fssion.

ment Encourage students to use the computer database and other
resource materials to gather information and test hypotheses and
solutions. Your role as teacher is besy served as a facilitator or
process consultant, You should monitor students’ progress and help
them clarify their thinking and focus on how 1o best proceed. At the
conclusion of the activity. discuss with students their solutions as
well as the process involved. Help students to assimilate what they
have leamed and attempt to build upon this learming in future jessons
on other topics.

Conclusion

Leaders in all ficlds would agree that analysis, synthesis, and
cvaluation are critical shills for successtul functionmg m the mior-
mation age. While computer databases offer an excellent medium for
developing such skills. effective “off-line™ teachire strategies are
critical and often lacking. The lesson described in th - article. based
on Taba’s Inductive Thinking mode!. oifers one set ol strategies that
cnhances the teaching of higher order thinking shals with databases.
Without such teaching strategies. instructional databases are un-
likely to have a significant impact on students’ abilities 10 orgamze
information and solve problems.

Wint Waison, Computer Coordinator, EdgewoodiEvergreen
School. 577 E. 461h Avenue, Eugenc. OR 97405: Neal Sirudler.
Editor, Books and Courseware, ICCE, 1787 Agatc Street, Eugene,
OR 97403.]
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COMPUTERS w: LANGUAGE ARTS

Writing with Word Processors
for Remedial Students

by
Susan B, Neuman and Catherine Cobb-Morocco

Student: [ don't know what to write about.
I hate school.

Teacher: Why don't you write about why
you hats school?

Slowly the student writes: The reason |
do nok like school is because when I have
1o get to school early at 8:45 and get out
at 2:45.

Teacher: Why don't you like that?

Student. 1 don't know. I just don't like
school.

Teacher. You must have a reason for not
liking school. What's tough about get-
ting to school early?

Student: I have to wake up at $:00 or 4:00.

Teacher: Then tell me, I have to wake
upat. ..."

The student writss, "' have 15 get up at
4:00 or 5:30.* That's all I want to write
Mrs. F because that's all | can think of.

This dialoge= iifustrates the way many
remedial students appsoach the wnung proc-
ess. They tend to regard writing 13 an
unpleasans chore, a task to be completed as
quickly 25 possible or not done at all. For
remedial students who spend many hours per
week in tutorial or resource room settings
working on their reading and writing skills,
the "out of ideas feeling” comes frequently
{Johnston & Allington, 1985). By the time
they reach fourth and fifth grade, most of
these students are convinced they lack the
ak:lity to write and in many cases believe
+a¢ “ave nothing to say.

.Ancreasing number of teachers 2nd re-
searchers are exploning the use ¢f word proc-
essors as wnting tools for students with poor
writing sklls (Behrman, 1984; Dauute,

1985). The hope is that the computer will
be a more engaging tool than the pencil, that
it will cramp the hand less than conventional
writing tools and make revision casier.
Presumably, if stedents are more willing t0
write and are able to write and revise more
casily, the overall quality of their written
products will improve.

To learn more about how resource room
teachers use word processing to improve the
writing skills of remedial students, we have
been conducting a two-year study of five ele-
mentary-leve] resource room teachers.
Through coservations and interviews, we
have gathered data on the instructional in-
teractions of these teathers with 14 remedial
students: seven boys and seven girls. The
students are from diverse socioeconomic and
cthnic backgrounds and bring to the resource
room varying degrees of difficulty with the
writing process.

Analysis of the results from the first year
of this study led to four conclusions about
effective writing instruction for remedial
students using the computes, These four con-
clusions are shared below, illustrated with
examples and dialogue from participating
classrooms.

1. Initiai ke;5oarding and word
processing skills should be taught
separately from writing
instruction.

Students need training in computer usage
and word processing before being able touse
the technology as a too! to write. The teach-
ers in our study found this to be true intwo
areas. First, the students had o be familiar
with the keyboard. Although it was not

Edited by Lynne Anderson-Inman

necessary that students learn to touch type,
the, 3kills in keyboarding needed to be suf-
ficiently refined so that they no longer had
10 hunt £nd peck for letters—only peck. Five
minutes of practice, two days a week using
Stickybear Type helped students increase
their typing speed to a rate mote commen-
surate with the flow of their ideas (Neuman
and Morocco, 1987). Second, the students
needed some initial skills in word proc-
essing, such as use of the delete, insert, save,
and print functions. Without these initial
skills, attention tended to be drawa away
from the writing task to matters related to
the machine. Here is onz example.

Teacher: Last session you wrote about the
foods you like o cat. 1'd like you to
finish that today.

Kurt: I dont have to type this, do 12

Teacher: Yes, you do.

Kurt: This 1s going to take me years to do
it. Can anyone type this for me?

Teacher: No. You can type it for you.

Kurt types "I cook turkey.”

Kurt: I'm through. Absolutely, totally.

Teacher: Now you have 10 go to the trans-
fer menu.

Kurt: Oh, man.

We found that in settings where students
had been given separate practice sessions to
familiarize them with the keyboard, key-
boarding fluency developed much more
quickly than it did for studsnts  “ose skills
were simply allowed to ¢volve. Although
some students were able lo acquire key-
boarding facility in the latter context, most
were not. A few students who were still
unable to locate keys quickly after several
months evidenced some computer phobia—
an extreme reluctance to write ~~ the com-
puter. One student would angrily call the
computsr “'Stupid!” possibly attempting to
project his own feelings of inadequacy onto
the computer.

Word processing is not casy for elemen-
tary-level remedial students. It involves a
number of operations that at first do rot ap-
pear 1o make sense. For example. the dele
function is difficult because it requires a stu-
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dent to position the curser one letter beyond
the actual letter he or she is trying to crase.
Other functions, such as saving text, need
10 be taught explicitly 0 that studeats will
develop confidence in their use of the
machine. For instance, forgztting o save &
file led one student to say: “I'm writing on
ths papers because f have to. . . . 1 put my
things =»n that computer that day . . - I'm
never going to touch that again.”

The teacher's role as helper and trouble-
shooter is critical during this early suge. His
or her ability to help students with some of
the mechanics of word processing will allow
young writers to continue to focus on the
writing task. For example, when students
become discourread with the new writing
100l, the sensitin: teacher can help the writer
perform the destred function, then ecknowl-
edge that the first stages of leamning to write
with a new tool are the most difficult.

2, Students should be taught
strategles for gerorating and
organizing thelr own ideas.

The most cffective teachers in our study
did not telt children what 1o write. Instead,
they provided students with a context fer dis-
cussion and helpful . rocedures of *hooks”
for getting theia started in the writing proc-
ess. These procedures inciuded both conver-
sational approsches and cognitive strategics.
Conversational approaches included such ac-
tivities as joint brainstorming, having the stu-
dent tell a story, or encouraging the student
tc recall personal experiences. Cognitive
strategiss provided students with new ways
t gather and organize information, For ex-
ample, when onc student had difficulty
describing the tea room in a story, *Tea at
the Ritz” the teacher suggested that she draw
a 112p of the room, showing what people
wauld sce as they walked in. The student
then placed the map beside her z¢ the com-
puter and was able to compose the descrip-
tion.

The word processor was of gssistance (0
remedial students in generating their o¥n
ideas for writing in several ways. For cxam-
ple, the computer encouraged students 0
take risks as they began to write. Because
beginning atiempts could be easily erased as
the students thought of additional ideas, there
was less hesitancy in getting started. In ad-
dition, use of word processing meant that
students often began Lo compose sooner than
before, i.c., prewriting and first draft at-
w pis often merged during the writing
sessinns.

The teachers also developed a number of

creative techniques to facilitate stadent plan-
ning on the computer, techniques which led
10 ideas for further writing, Using the com-
puter for brsins’orming was one of these
wchniques. In the following example the stu-
dent was asked to brainstorm on the com-
puter by writing Whatever words came 10
mind. He slowly wrote two complete sen-
tences, then apparcitly ran out of ide: .

Teachee “Jhen you get stuck, just writs
“hiszia® The thing is, you can't stop
writing.

Student: Yea, but I don't have nothing clse
to write about.

Teacher: Then you know what 0 do?
(Stands over him and types "blank.”)
Tell me a word that you're thinking of
in your head, any word.

Student: Autobiograpies (Teacher types
this.)

Teacher: Vhat does that make you think
of?

Student: Working (Teacher types this.)

Teacher: Another word.

Student: Unnormal powers (When the stu-
dent sees these words on the monitor,
he comments:) § wish 1 couid have un-
normal powers.

Teacher: When you write, you can.

After several more minutes of discussion
on “unnormal powers,” the foles weic
printed out. On the next day, the student used
these notes as the basis fer writing about his
own "unnormal powers.”

The resource room teachers in this study
found that there was a pu*lic quality abou,
the computer's screen. Students’ carly ideas
were accessible for teachers and other stu-
dents 1o discuss because the writing was legi-
ble and available for all to sce. The monitor
also functioned as a neutral groend where
students and teachers could brainztorm to-
gether, the resulting words and phrases ali
appearing as on¢ activity. In addition, the
teachers felt it was casier to interact with
students about their writing when they were
at th= computer. The teachers were drawn
to talking witn the students as they wrote and
providsd encouragement 10 keep students
thinkiog. Reading and rereading text on the
screen became a primary way of maintin-
ing the students’ engagement in writing. It
also enabled the teacher to praise the con-
tent of the text and 10 encourage expansion,

3, Students’ attention should fixst

be focused on composing their

ideas, not editing their text.
Remedial studerts tend to be anxious
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t spellir~ and mechanics. They are often
‘cmed 2.out “saying u nght.” Unfor-
unately, paying so much attention 0 the
mechanics of writing often makes it difficult
for students to pay attention to what they
want to say. The mechanical issues tend to
draw these students away from what should
be their major focus: generating and writing
ideas. Here is a typical example:

Student: How do you spell “*reason ?
Teacher: Think. REASON

Student: R-E-A-S-O-N?

Teacher: Good.

Student: ! don't know what to write now.

The teachers who 2cknowledged spelling
concerns but handled them quickiy {usually
by encouraging the students 10 use invented
spelling) helped students maintain 2 high
level of involvement 1n writing. This is not
10 suggest that these teachers 1gnored spell-
ing accuracy. Rather, they assured studeats
that spelling would be attended to at a later
time. When students had completed their
compositions, spelling checkers (Bank Street
Speller, 1984) were used 0 help correct their
work. In addition, studentr  re encouraged
1o develop personal word files of frequently

isspelled words to be used for later refer-
‘:lcc and study.

Too much emphasis on revision can also
have negative effects on content. The word
processor, with all its flexibility, makes
editing and revising text particularly at-
tractive. In fact, it may make the revision
process too attractive. Our observations in-
dicated that many students would begin to
revise and edit their writing 100 carly. This
was unfortunate because it led some students
to write short, technically correct pieces of
writing which lacked spontancity, For other
students, the word processor’s capacity for
casy deletion resulted in a pattern of con-
santly generating and then erasing text.

Observations revealed that it was most ¢f-
fective for editing to be approached in two
steps. After students had written their stories,
they printed draft versions. The teachers and
students then conferenced together, making
corrections on their printed drafts. Following
the conferences, students returned o the
word processor 10 edit and publish final
copies. In this way, mechanics and spelling
issues were held in abeyance until students’
ideas had been written down.

For example, an area in which this two-
step approach 10 editing was found to be ex-
tremely helpful was in the teaching of se-
quencing. Remedial < “snts often have dif-

ficulty sequencing their ideas into a logical
order. Use of the move procedure on the
word processor provided these teachers and
students with a new remedial technique for
this area of difficulty. First, students were
encouraged to write down their ideas as the
thoughts came to mind. While conferencing,
the teacher would help each student specify
which activities came first, second, third,
etc. Students were then encouraged to
organize the text sequentially by rearrang-
ing the sentences using the *‘move” pro-
cedure.

4. Students can be helped to
manage tholr writing anxiety aad
lack of confidence.

The teachers who praised stude..s’
writing, verifying their role as authors,
created 8 positive writing environment for
those who mignt otherwise be anxious and
insecure. Comments such as “Thal's so
interesting” and “She is ,uch a writer!”
reflected the teachers' opinions that their
students were capable of generating good
writing. Students’ willingness to engage in
writing was very closely tied to having a
warm and nonjudgmental person wiio re-
sponded with genuine interest to their ideas.

This attitude cnabled the students to feel that
they had something of value to commurnicate
to others.

This sense of achievement was also fos-
tered by activities that allowed the students
10 “become like writers” (Smith, 1983). In
one class, for example, the students each
published a book of stories. These books
were final versions of storics written on the
computer. In addition to the stories, each
book included an autobiography, a dedica-
tion, and a table of contents. The coinputer-
written stories from another resource room
were proudly hung on the bulletin board in
the students’ reguiar classroom. The word
processor allowed students to produce work
that was more professional looking and
therefore more valued. One student, who
was just beginning to feel successful as a
writer, cheerfully exclaimed, "I wrote 2
great story. It is 57 lines long™* While we
know that sheer productivity does not in-
dicate good writing, these comments reflect
the student’s vositive attitude toward the
writing task.

Conclusions
This column has described four major
Coniinued on page 61
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From the Board c
Continued from page £

regarding the infusion of new technology, the better their
chances will be of leading to successful use of that technclogy.
6. Learn from bus!aess and Industry. As educators we should
use computers (0 collect and analyze instructional data to enable
us 0 make better decisions about future directions of educa-
tional process. In the area of testing alsne, we can investigate
the use of computer-adaptive testing and placement to better
individualize instruction, or we can use microcomputer test
analysis of criterion-referenced tests 10 help 0 determine the
effectiveness of the course curriculum and instruction. @

3

{John Kline, ICCE Treasurer, Education Center Assistant Direc-
tor, 203 E. Douglas, Fi. Wayne, IN 46802.]

Writing with Word Processors for Remedial Students
Continued from page 47

guidelines for helping remedial swdents learn to write with word
processors. Qur observations indicate that effective teachers were
those who explicily taught basic word processing and keyboarding
skills. gave students strategics for generating th “ir own ideas. en-
couraged students 10 focus their attention on composing rather than
editing, and helped students manage their anxiety by encouraging
and praising their ideas.

The word processor was used as a significant instructional resource
by the five resource room teachers we observed. It allowed them
to provide new opportunities for writing and to teach new strate-
gies for revision. But the word processor’s features alone dis ot
facilitate improved writing. Rather, it was the teacher's approach
that fostered effective use of the computer. Teachers who brought
a working knowledge of the writing process to the instruction of
their remedial students used the unique features of the word proc-
essor to enhance student leaming and extend their repertoire of good
writing skills.

&

[Susan B. Neuman, College of Education, University of Lowell,
fne University Ave., Lowell, MA 01854; and Catherine Cobb-

Morocco, Education Development Center, 55 Chapel St., Newton,
MA 02160.]
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The Computer
As a Writing Tool

by
Ellen Joslin

Ellen Joshin presenis somne excellent exercises for iniro-
ducing the basic functions of word processors. To creale a
data disk of these exercises, use your word processor 10 lype
w1each file and save it wuh the appropriate file nane. You will
need to make a copy of the data disk for each student.

Computers are slowly but surely being integrated into the
McCulloch Middle School language arts curriculum. All High-
land Park seventh graders take 2 one-semester course in
‘“‘Computer Literacy,”® where ey are introduced to machine
usage, word processors, spreadshezts, data bases, BASIC pro-
gramming, etc. Our new language arts curriculum requires our
eighth graders to use the computer as a tool, so they need to be
especially proficient on the word processor.

Each fall the language arts teachers allow me two class
periods to introduce word processing. In order tc fit it all in,
I've developed a set of exercises (o present the ““Seven Steps to
Successful Word Processing.'* Each student buys a disk which
contains the exercises for use with our word processor. As the
school year passes, they store their compositions on their own
disks.

" On the old theory of:

1. Tell them what you are going to teach,
2. Teach it,

3. Tell them what they have learned,

we begin by loadi..g a file called “’Sev:n."

—
( Seven Steps to Successful \
Word Procassing

1. Retrleve file
2. Delete text
3. Inssrt text
4. Save flle

5. Print flle

6. Move text

k 7. Composlition and creatlon

_/

1 run through this list, defining each of the terms briefly,
then cover them thoroughly with the exercises.

Retrieval is the first and easiest skill to teach. After learning
how 1o load a program, the class as a group loads the text file

File name: *‘Seven’’

titled *‘Poem.”” The teacher explains that the students have on
their disks a series of eight clues which, 1f correctly interpreted,
will allow them to find that which is lost. Those who can re-
trieve those clues by following the apprupriate directions will
raise the Titanic.

/Dcar Friends: \

I'mi lost in the deep, far from light
Bt do not weep! Put it right.

I'll give you clues to find my site.
Wriie them down—make sure they're night.

Taw¢ my measure, use vodr mind,
And a treasure you will find!!

Signed,

~
~
~
~
~
~

File name.; '‘Poemn’’

CLUE 1:

Write the following letters on a piece of paper. They are
clues to help you find that which is lost!

MID

Now retrieve CLUE 2

File name: *‘CLUE 1"’

CLUE 2
Write the {ollowing letters on a piece of paper. They are
clues to help you find that which is lost!

ENI
Retrieve CLUE 3

arn
N

File name: ''CLUE 2”*

CLUE 3
Write the following clue on a piece of paper. 1t will help
you find that which is lost!

THE 71S AN “A”
Retrieve CLUE 4

agze)
N,

File name: "CLUE 3"’
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CLUE &
Write the following letters on a piece of paper. They are
clues to help you find that which is lost!

IEALE
Retrieve CLUE §
N—

File name: ‘CLUE 4"’

J/

CLUE &5:

On a piece of paper, write the sentence below. It's a clue
to help you find that which is lostl

I'—/H~D /—=N/1/F—=L—/C—~—L—D/
—IT—=N——/F N/ —E/IF/ e fem A |
Retrieve CLUE 6

___

File name: ‘CLUE §*'

CLUE 8:

Write the following letters on a sheet of paper. They are
the clues to help you find that which is lost!

TAICIDMY
Retrieve CLUE 7

N

File name: ‘‘CLUE 5*

CLUE 7:

Write the following letters on a piece of paper. They are
clues to help you find that which is lost!

OUCN
Retrieve CLUE 8

\

File name: “CLUE 7"

CLUE 8:
THIS IS YOUR LAST C. ('3l

Put the letters you have w:iiten in the blank spaces in
the sentence from CLUE $. Be sure to put thei in the
order you uncovered them.

CLUE 3 is a special :lue.
GOOD LUCK!

\

File name: “‘CLUE 8*

................................................

After 75 years at the bottom of the sea, the Titanic has
been found! File name: (Use the clues to find outl)

The primary purpose of & word processor is to produce and
edit text, which involves deletions and insertions. Since there is
no penalty for revising on a word processor (no erasures,
cross-outs or recopying), students are more willing to rewrit.

and perfect their work. To teach deletion techniques, direct
the student to load *‘Max.”

s
/ Direction: Mave the cursor to the homonyms in this\
story. Delete the incorrect one. Only the homonym that
fits the story skould remain.

Max—the RODE/ROAD Warrior

In the DAZE/DAYS after the GREAT/GRATE war
when civilization DYED/DIED and no one defended the
WEEK/WEAK, THEIR/THERE came a REAL/REEL
man. His name was Max. Max was not what he
SEAMED/SE"MED to BEE/BE. As a man and
BUOY/BOY, he followed the warrior WAY/WEIGH.

THEY'RE/THERE will never again be a hero such as
he. THROUGH/THREW war and pestilence, along the
desert RODES/ROADS, he fought the savages and
ONE/WON. Each TAIL/TALE of daring, each FEET/
FEAT of strength was told where good men MEAT/
MEET.

Who'll RIGHT/WRITE the story of Max and his
RAIN/REIGN as king of the highway? Who'll REED/

READ and remember when Max defeated the bar-

Qarians? )
File name: ‘‘Max"'

The **Skeleton of a Story” is used to show the ease with

which text can be inserted. Ideally, a printed copy of the
activity (see page 19) is handed out as homework by the class-

ERIC

IToxt Provided by ERI

1

(5 S
-~
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room teacher, then the students bring it, filled out, to the com-
puter lab ready to make their insertions. When this activity Is
loaded from the disk, students afe sure to note that the blanks
have been replaced by parentheses. This was done to make the
whole story fit on one screen.

Skeleton of a Story

Here are the **bare bones' of a story. By filling in thc\
blanks () in an interesting way, you can make any kind
of story you want—mysterious, funny, sad, silly—it's
up to you. Be sure to choose an interesting title. When
you have finished your story, save the story on your disk
and then \nake a printed (hard) copy of your story.

I always knew my Aunt () was a real { ). Why, she (),
and one day she (). But even I was surprised when she
told us she planned to (). After all, she was () yearsold,
and this could be a (3. We told her () and begged her not

to (), but nothing could ( ), and so, although we felt ( ),
we watched her ().

() passed. No one heard a () from Auat (). We were
beginning to wonder if () when suddenly our aunt ap-
peared. She had been () and she seemed very (). ()ly,
she told us the whole (). It s2emed that she had ( ) and
( ). Now she was (), and we all felt (). Since then, Aunt

() has never (). Instead, she spends her time (). What

a
() sheis! j

File namne: *'Skeleton’’

Students will want * > _ave their versions of this stury to ther
personal disks, and che teacher may want a printed (hard) copy
for jrading, so ncw is the time to introduce saving and pnint-
ing text files. Encourage students (o review their work on the
computer screen and to make and save improvements before
printing.

As the students print their work, you might take time to
demonstrate some of the print options. Show them centering,
left justific_iion, right justification, center justification, and
full justification. Printing is seductive; the story comes off the

printer looking polished, and kids take pride 1n showing off
their work.

Grcctions: AppleWriter 11 offers a way to move words\
and paragraphs very quickly. When the arrow 1n the top
left corner of the screen is puinting left the words and
paragraphs just deleted can be inserted 1n a new loca-
tion. CONTROL D moves the arrow. CONTROL X
moves a paragraph.

To correct the nursery rhyme below:

1. Place the cursor two spaces to the night of the word
“80"

2. Type CTRL D

3 Type CTRL X

4. Move the cursor two spaces to the nght of the word
“chl"

S. Type CTRL D

6. Type CTRL X

7. Put the rest of tine lines of the rhyme in correct order.
Reminder: Because each line of a poem is followed by a
RETURN, the computer treats each line as a paragraph.
To move a single word type CTRL W,

The lamb was sure to gol
Its fleece was white as snow.
Mary had a little lamb,

chywhcrc that Mary went, /

/ Put the rhymes below in  ~rrect order.

To fetch a pail of water.

And Jill came tumbling after.

Jack and Jill went up the hil’

Jack fell down and broke - T

Along came a spider *... .ut uown beside her,
Eating her curds and whe;y.
And frightened Miss Muffet away.

KLittlc Miss Muffet sat on a Tuffet, //

File name: '‘Rhymes"

Our final practice exercise shows the students how to move
text. There is something exciting about pressing 2 key and
watching a paragraph disappcar. It's gha! time when the
paragraph reaopears in another location. Everyone knows
nursery rhymes (if they don't, we write them on the black-
board), and it is fun scrting mixed-up ones into correct order.

1y
Gl
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After completing these exercises the students are ready to
create their own composition as assigned by the language arts
teacher. Writing assignments can be structured to meet the
learning objectives of the language arts department.

Do word processors make better writeis? Research indicates

an improvement in writing ability. Whethe, or not this 1s
always true, certainly there is more freedom 10 edit ar.d more
pride in a reat'v printed final product. o
[Ellen Joslin, Computer Supervisor/Teacher, 9536 P.ork
Highlands Drive, Highland Park 1.5.D., Dalles, TX 75238.]

Here are the ‘‘bare bones”’

of a story. By filling in the blanks in an
interesting way, you can make any kind of
story you want—mysterious, fi’nny, sad,
silly—it’s up to you. Be sure to create an
interesting title. When you have finished
your story, save the story on your disk and

then make a printed (hard) copy of your story.

222X 2 LR

I always knew my Aunt

— ., and one day she

After all, she was

. We told her that

was a real

. Why she

. But even I was surprised when she told us she planned to

years old, and this could be a

nothing could

We were beginning to wonder if __

Therefore, although we ‘elt

passed. No one heard a

from Aunt

had been and che seemed very

. It seemed that she had

and . Now she was

and we all felt Since then, Aunt

Instead, she spends her time

has never

and begged her not to , but

, we watched her

when suddenly our aunt appeared. She

ly, she told us the whole

. What a she is!

AnICCE Copy Me! Page

Developed by Ellen Joslin




4.6
SESSION 6: P-ewriting Activities with
Word Processing

4.6.1 Narrative Overview

The focus of this session is on developing compositions from specified topics. This is
supported by activities relzting to topic selection, clustering, and prompted writing.

Preparation for this session includes creating .. sample of a FrEdWriter file that uses the
"prompted writing" feature in that word processor. For details on how this is to be done, see the
Creating Prompts handout, page 2 in the Handouts section.

In the topic selection activity, participants are encouraged to think creatively about topic
generation. They are provided with two samples of lists of topics: From Another Viewpoint
(which inclndes many examples of fantasy) and I Remember (which concentrates on
memorable events and impressions). They should feel free to extend or modify the lists of topics
they generated during the last session prior to choosing a topic.

The prompted writing activity offers participants a chance to view and modify a sample
prompted writing file and create one of their own, if they wish. Teachers will find many us=s for
this FrEdWriter facility. Half the participants will be working with the trainer on the clus:  2g
exercise while the other half are working at the computers during this prompted writing activity.
Thus, it might be well to find a participant who is already familiar with word processing (0.
ideally, FrEdWriter's prompted-file utility) to assist participants with questions.

The clustering activity is a prewriting aétivity based on the work of Dr. Gabriele Lusser

Rico. Many details and extens.ons to the activity are in her book, Writing the Natural Way
(Tarcher/Houghton Mifflin, 1983). This activity is conducted entirely off the computer.

The basic idea of clustering is to expand upon a simple theme (expressed as a single word or
a very short phrase) by creating a network of associations. Th mechanics of doing this are very
simple:

1. Write the theme in the center of a page and draw a circle around it. This makes it easy to
identify the theme later on, when the page tends to get crowded.

2. Write around the theme any words or phrases that might be associated with the theme in a
meaningful way. The idea is to explore as many associations as possible.

3. Work outward from the [irst level or clustering to create chains of association for the words
or phrases that were inspired by the theme.

4. Stop when the associations seem to be exhausted or when the paper gets too crowded.

S. Analyze the network of assor.iations for further links between the outer layers and the inner
clusters. Many ideas for the content of the composition will occur to the writer at this
point.

Details for conducting the exercise will be found in the instructional guide, Conducting
Clustering Activities, which is largely based upon the second chapter of Dr. Rico's boox.
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The free-writing activity gives the participants a chance to use the clusters they have
generated from topics to create their own compositions. Some may wish to use the time to turn
their clusters into prompted files to serve as outlines for writing. Others m2y prefer to work
from the clustering page they created. The participants should have the ¢ pportunity to print out
their files, if this is possible in we facility you are using. If not, they sho.ld at least be able to
view a demonstration of printing near the close of the session.

During the free-writing activity, try ‘o locate a participant who would be willing to share his
or her writing with the group during the next session. This is critical. You will aeed some
sample text to work from to develop the notion of conferencing, a key feature of the next portion
of the training. One very good idea is to offer to write a piece of your own; then when you ©nish
conferring on the participant's writing, he or she can confer with you on yours, using the
techniques you will have demonstrated.

In the session debriefing, concentrate on drawing ozt “.om the participants their initial
impressions of using the word processor as a tool for compcsit’ 1. Some may express strong
rzservations about doing first drafts on the computer, electing instead to do them by hand and
type themin later. This is a common response to composition using the word processor. In
time, people usually become accustomed to and comfortable with using the computer for all
stages of the writing process. However, some people need the personal interaction with their
writing that comes from holding the pencil and working directly on the paper. This is a topic
worth exploring with your participants.

There 1s quite a difference between composing at a word processor keyboard and composing
with pencil and paper. Even if & person has quite good keyboarding skills, it generally takes
quite a bit of learning time to become comfortable composing at the keyboard. Thus, you should
expect that many participants will find that it initially seems easier to compose using pencil and
paper, to produce a flist draft, and then key it into a computer.

However, there are distinct advantages to becoming comfortable at composing at a keyboard.
For most people, it is w=il worth the time it takes to become a reasonably good typist and to learn
to ust a word processor. This may be particularly true with grade school students, who face
many years of further schooling and a lifetime of opportunity to profit from being able to make
full use of word processing facilities.
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4.6.2 Script

In this session, the participants will work with the lists  topics they developed duriag the
last session to select one which they will actually develop into a composition. Once they have
made their selection, they will learn a method for expanding the topic through the use of a
technique called clustering. They will also learn how to create prompted writing files with the
special facilities that exist in the FrEdWriter program. Finally, they will get an opportunity to
begin writing their compositions.

Topizcs Process Writing — Idea-gathering and free-writing activities.

Objectives
* Participants will select a theme to develop.
+ Participants will develop a cluster of thematic ideas for use in their
compositions.
+ Participants will work with and expand a prompted file.
+ Participants will being writing a composition: with FrEdWriter.

Materials Software: FrEdWriter, Prompted FrEdWriter File.

Handouts:  From Another Viewpoint..., I Remember, Creating
Prompts, FrEdWriter Prompts Guide Sheet,
Clustering Exercise, FrEdWriter Print Options.

Other: Sheets of unlined paper, pencils

Preparatios: Pre-load FrEdWriter and the Prompted FrEdWriter File.
+ As the participants enter, have them save the Prompted FrEdWriter File
to their own disks by following the directions on the FrEdWriter

Prompts Guide Sheet.

Activity Toplc selection with FrEdWriter
10 Minutes Using the From Another Viewpoint and I Remember handouts a:
guides, discuss with the participants the different styles of creating and
choosing topics.
* Direct the participants to select one of the topics they have created or seen.

Debrief

What was your topic selection process?
10 Minutes

What internal process were you using to choose a topic?

What applications can be made to other areas of the curriculum?
What can you do to help students develop their own topics?
Why is it important to select your own topic? (Relate this to the
Ownership part of the definition of a problem.

o ¢ [ ] [ ] L]
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Activities Prompted Writing/Clustering activities
50 Minutes » Make sure all computers are still loaded with the file "Prompts".
»  Group orientation to using the prompted file (refer to the Creating ‘
Prompts and FrEdWriter Prompts Guide Sheet):
a. What the prompts are for.
b. How to use them.
 Split the group into two subgroups. Group I will work with the
prompted file on the computers, using Creating Prompts as a guide.
Group 2 works on a clustering activity with the trainer, using the
Clustering Exercise Zandout as a resource.
«  After about 25 minutes, switch groups. (It would be appropriate for the
10 minute break to occr at this time.)

Break Most likely you will want to do this in the middle of the previous 55 minute
10 Minutes activity.

Debrief After exploring the separate topics of prompts and clustering, try to draw out
10 Minutes any ideas the participants inay have ahout combining the two.

Activity Free-wntmg with FrEdv/riter

20 Minutes The participants now get time to expand their topics into compositions.

« During this time, circulate among the participants, ready to answer any
mechanical questions about working with FrEdWriter.

* Find one participant who will be willing to serve as a conferee for the next
session.

* Remind the participants to save their files.

Debrief Draw out the participants’ reactions to working with the word processor as '
10 Minutes an inscrument for composition.

it ®
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4.6.3 Timeline

0:00 — 0:10
0:10 — 0:20

0:20 —1:10

1:10 —1:20
1:20 — 1:30

1:30 —1:50

1:50 — 2:00

Topic Selection using FrEdWriter prompted file.
Debriefing

Prompted Writing / Clustering (rotating activities, about 25 minutes
each). You may want to have the 10 minute break midway through this
activity.

Break (if it wasn't done during the middle of the previous activity).
Debrief the Prompted Writing and Clustering activities.
Free-writing with FrEaw'riter.

Session debriefing.

A e
‘r (
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4.6.4 Handouts
The pages of this section contain handout: needed in Session 6. The facilitator may find it
useful to make some of these into overhead projector foils for use during the inservice.
Index to Handouts Page

(HO) Creating Prompts with FrEdWriter
(PA) FrEdWriter Prompts - Guide Sheet
(HO) From Another Viewpoint
(HO) IRemember
(HO) Clustering Exercise
(PA) Some Options to Print a Fue
(HO) Conducting Clustering Activities
(PA) Working with FrEdWriter Prompts

NOOONIANN BN

Pt Pk
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Creating Prompts With FrEdWriter

The purpose of this sheet is to give you some help setting up a prompt file to use with your
students. Most of the information was taken ditectly from the documentation in Doc.D on your
FrEdWriter disk. In your spare time, you might want to take a look at the different documents
on your disk. Tl..re are some nice tips and useful inforrnation. It's easiest to get a printed copy
of the documentation and read it later. A wamning: FrEdWriter’s documentation is voluminous.
It may be best to have one person at your school prirt it out and then photocopy sets of the
documentation for whoever needs it. Generally speaking, it is cheaper to use a photocopier than
the type of computer printer available on most microcomputers.

Prompted writing is a special fearure of FrEdwriter which lets you give on-screen prompts,
or instructions, to students for guided writing activities. The prompt boxes are locked to preven:
studenis from writing inside them. After responding to a prompt box, the student uses the
Down-Arrow to move the cursor to the next prompt box and writes according to the instructions
there.

When the student's finished work is printed, the prompts will not appear unless you change

that option in the <P>rint mode. The prompts can also quickly (and permanently) be removed
from the edit space, so that the rest of the file will be more condensed and thus easier to reud.
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STEPS TC CONSTRUCT A PROMPT BOX

1.  <Open Apple>-P Enters Prompt box mode

2.  <Open Apple>-A Prints top line

3. <Return> Jumps to next line and prints side line
4,  Enter your prompt

5. <Open Apple>-Z Enters bottom line, exits prompt mode

NOTE: <Open Apple> is a key that you use jusi like the <control> key. Held it down while
you are pressing the other (ustally a letier) key. The <Oper Apple> Ley is directly to
the left of the space bar. It has the outline of an apple on it.

NOTES ON PROMPT MODE

To Edit, Delete or Insert text in existing boxes

1.  <Open Apple>-P
2.  Move the cursor to do editing

3.  <Open Apple>-P

Two ways to see text without prompts

1. Hidden prompts

<P>rint mode
Print Prompts......cccceeueuee. NO
Print Destination............ Screen or Printer
2. Permanently delete Prompts from text
<Open Apple>-£
<Open-Apple>-R

Respond Y to "Are You suic?" prompt
Cursor will appear at th:~ top of the file

PLANNEI 5 PROMPTS
The best protnpts are planned ahead of time. Before using prompts with an entire class, test the
prompt on a sample student. This can save you lots of confusivn with the entire class.

HELPFUL STANDARDIZATION
Tiie last prompt box could have the PRESS CONTROL-B message 1o remind students to return
to the <B>eginning of the file.

The first promg* boxes could contain directions such as USE THE ARROW KEY TO
ADVANCE, DON'T USE THE RETURN KEY, directions for the heading or whatever else you
would like to include such as "Don't forget to include your name,"” or " Be sure to brusn your
teeth tonight.”

Prompts should be constructed with <W>ic'th set to 38. (Or just start FrEdWriter in 40 cclumn

mcde) They look better on the screcn and  1n then be used with both 40 and 89 column
monitors.

—~

o
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FrEdWriter Prompts - GUIDE SHEET

Most of the directions you need are in the first prompt box of the FrEdWriter Prompt file.
However, when you are finished, there are a few things you need to do just to "clean house.”

1. Follow the directions on 4 previous handout to SAVE your file to your diskette.

2. Press <control>-N to NEW (erase) memory. (Fress "Y" when asked if you really want to
erase.)

Press <control>-L to LOAD.
Type the name Prompts (Note: Capital P and the rest lower case.)
Press <control>-B to go to the BEGINNING.

IS O

Remove your diskette, smile and leave to make room for the next person.

Saving The Prompted File
To save the prompted file that you see on the screen do the following things:
1. Insert your data disk into the disk drive.
2. Use the CTRL - S command to save the file. Press the Right-Arrow key to move the

cursor past the end of the title of the file which is currently called Prompts. Press
<return>.

3. The fil~ will be saved on the data aisk in the disk drive. When the save is finished the
beginning of the prompted fiie will appear on the screen. Take out your data disk.
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i'rom Another Viewpoint...

Q Try writing a brief story from one of these unusual points of view, or develop
your own theme along these lines:
What a picture sees as it hangs from your wall.
What your mirror would say if it could talk.
Drinking a glass of water - from the water's vantage point.
How a computer feels about working in a school.
The autobiography of a statue or painting.
Tales of a classroom blackboard.

What the rails told the C§olden spike when America’s first transcontinental
railroad was completed.

What a shipwrecic might whisper.
Tall tales that skyscrapers tell to one another on windy days.

Eavesdropping on the conversation of books after the library is closed.

An argument between a dentist's drill and a molar.

What your telephone think< of a typical day at your house. (Remember: it can
hear everything.)

A dialogue between your left and right shoes.
How your television feels about what it is showing you.
The tragic love of a tree for a telephone pole.

How an old road feels about being repaved.
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I Remember

Topic selection writing from a source of personal memory such as:
Six small puppies snuggled under the stairs.
Small flowers with frost on them.

A warm fire and a soft rug.

The roar of a waterfall.

My child's first cry.

Rafting on a river.

The 1ast time I was late.

Fish splashing by the shore.

Squirrels running in the trees.

Telling stories around the campfire.

When I remembered what I'd forgotteu.

An encounter with a storybcok character.

The first time my car went out of control.
Moonlight glistening on bare skin by the pool.
What happened when I couldn't remember his/her name.

(Write your own topic ideas on the linies below)

)
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Clustering Exercise

Here are some words and phrases around which clusi.. may be built. There is nothing
special aCout them; they were chosen at random from a dictionary, a thesaurus, bits of
conversation, and radio programs. If none of them appeal to you, add a few of your own.

Choose one of these and create your own cluster from it.
RELEASE
DUST
PARTLY SUNNY
SILENCE
LEFT UNDONE
LICENSE
STORMY WEATHER
RUNNING
PUDDLE-JUMPING
WINNING
INVITATION
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Some Options To Print A File

After you have loaded FrEdW'riter and have typed in some text you will want to save your file
and then perhaps print it out.

To print your file.

Make sure the printer is turned on and is connected to your computer. Press and hold down the
Control key and then press the P key. Release both keys. The Print Options screen appears.
Look at thc ¢stions on the screen and see if you want to change anything. Use the Up-Arrow
or Down-Arrow keys to highlight any option you want to change. T * options are:

1

o

Print This Document - This means the current choices for op*” s are acceptable. Press
<return> and printing showd start.

Line Spacing - The default valve is single spacing. To change the value to double line
spacing, highlight Line Spacing and press <return>. Highlighting Line Spacing and
pressing Return acts as a toggle between single and double line spacing.

Left Margin - How far from the left edge of the paper to start printing. The default is 5
letters from the left. To change the value, highlight Left Margin and press <return>. At
the bottom of the screen v~ are told the current Left Margin setting and are asked to enter
a new value. Do so and press <returns.

Page Leugth - How many lines do you want to print on a page? The default is 66 lines.
To change the value, highlight Page Length and press <return>. The current value of
Page Length is shown and you are asked to enter a new vaiue. Do so and press
<return>.

Top & Bottom Margins - How far from the top of the page to start printing. The default
is 10 lines. To change the value, highlight Top «& Bottom Margins and press
<return>. The current value is displayed of both the top and bottem margins and you are
asked to enter a new value. Do so and press <returr>.

Form Feed - Tells the printer to go to the top of a new page after the number of lines

specified in Page Length. The azfault value is Yes. You normally don't need to change
this.

Line Feed - Tells the printer to go to a new line each time a carriage return is found. The
default value is No. You normally don't need to change this.

Pirst Page Number - Tells you the number that will be put at the top of the first page.
The default page is 1. Normally this value is not changed unless you are printing only a
part of a multi-page document. To change the value, highlight First Page Number and
press <return>. T..e current default value is shown and you are asked to enter a new
number. Do so and press <return>.

Print Pages - Tells the printer which pages of a multi-page document to print. The default
value is ALL. To change the value, highlight Print Pages and press <return:>. You are
asked "First Page To Print:". Enter a page number and press <return>. You are asked
"Last Page To Print:". Enter a page number and press <return>. If you want to print
the entire document, when you are asked "First Page To Print:", type in ALL and press
<return>.

V).,
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10.

11.

Print Prompts - When printing a prompted file you can either print th2 entire file
complete with prompts, or you can print only your responses to the prompts in the file. If
you want the entire file, then the answer to Print Prompts should be Yes. If you want only
your reactions to the prompts in the file then the answer to Print Prompts should be No. To
change the val-e, highlight Print Prompts and press <return>. This a:utomatically
changes the value.

Print Destination - Tells the print option where to print the document - either on the
screen or on the printer. To change the destination of wne printing, highlight Print
Destination and press <return>. This automatically changes the value.

Top Line - Gives you the option of putting 2 header on every page. The default value is
no header. To change the value, highlight Top Line and press <return>. At the bottom
of the screen you are told "Type a New Top Line Below: . Type in your header exactly
as you want it to appear and then press - :returns.

CI3 Notebook ¢ 4.6.4 Handouts * Page 9



Conducting Clustering Activities

This clustering activity is a prewriting activity based on the work of Dr. Gabriele Lusser
Rico. Many details and extensions to the activity are to be found in her bouk, Wriring the
Natural Way (Tarcher/Houghton Mifflin, 1983). This lesson is conducted entirely off the

computer.

The basic idea of clustering is to expand upon a simple theme (expressed as a single word or
a very short phrase) by creating a network of associations. The mechanics of doing this are very

simple. Before we actually create our own clusters, let's examine some that have been created by

others.

Examine the cluster on the theme, A Rolling Stone Gathers No Moss. Choose one "branch”
and examine it, node by node. Thatis, think carefully about each of the nodes in the branch,
what suggested the association, how one might elaborate on the association, and how the nodes
are related. t can be difficult to guess the associations that are meaningful to the person who
created this cluster, but can you imagine what they might be? Discuss the chain of associations
you have examined with your activity partner. Don't hesitate to impose your own associations
upon what you see and feel. If an interesting association occurs to you, add it to the chain and
explain it briefly to your partner.

Now examine the cluster on Letting Go. Then read the brief essay that was generated from
this cluster. Can you identify which branch or branches of the claster this writer used in the
essay? Discuss your observations with your partner.

Finally, try creating a cluster of your own. Look at the list of themes on the page titied
Clustering Exercise. If any of these appeal to you, go ahead and work with it. If you would
rather make up your own, that's fine too. Create your own cluster on a piece of blank paper by
following these steps:

1.

to

Write the theme in the center of « page, underline it and draw a circle around it. This
makes it easy to identify the initial theme later on, when the page tends to get
crowded.

Write around the theme any words or phrases that might be associated with the theme
in a meaningful way. Circle each word or phrase and connect it with an arrow to the
word or phrase that inspired it. The idea is to explore as many associations as
possible.

Now work outward from the first levei of clustering to create chains of association
for the words or phrases that were inspired by the theme. You may find ihat you are
developing long chains of single themes, each one leading to just one other. On the
other hand, you may discover bursts of multiple associations from a small number of
source words. You may even produce branches of both types on different areas of
the same cluster. Any of these will give you good source material for your writing.

Stop when the associations seem to be exhausted or when the paper gets too
crowded.

Analyze the network of associations for further links between the outer layers and the
inner clusters. Many ideas for the content of the composition will occur to the writer
at this point. If you have some, jot them down on the bottom of the page or on the
back of the paper. If you feel "stalled”, share your cluster with your partner, who
may be able to help you find associations that are not obvious to you.

ol

:)/
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Now cor::ider for a few moments how you will proceed to write. Will you choose only one
chain? Will you try to develop several ideas that you find in different chains? If you compare
two or more chains, do they invite interestingly different views of the same theme? Discuss

‘ these ideas with your partner.
h Now, ask yourself two questions:
* Are you ready to write?
» Do you feel an urge to translate your ideas into text?

If your answer to either of these questions is affirmative, the clustering exercise has
succeeded.
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10.

11.

12.

13.

Working with FrEdWriter Prompts

Insert the FrE@Writer disk into the drive and close the drive door. @

When the disk drive stops, choose ftem 2 (Start FrEdWriter) from the menu by pressing 2.

Now press 4 so that the computer will display a text screen that is 40 columns wide. (Itis
possible to use the 80-column mode, but this exercise works better with 40.)

When the drive stops, press Return three (3) times. (You may wish to read each new
screen as it appears, if you have never seen FrEdWriter before.)

You now have a blank FrEdWriter screen before you. If you wanted to use FrEdWriier to
write something, you could simpiy start typing now in much the same way you would on
an ordinary typewriter. However, you are going tc work with an existing file called
PROMPT. There are two versions of the PROMPT file on the other side of this disk.
Take the disk out of the drive, tumn it over, put it back ia the drive and close the drive door.

Look on the keyboard for the key marked Control. You'll find it on the left side of the
keyboard. This is a special key that is used in combination with other keys to send control
messages to FrEdWriter. With your left hand, press the Control key and hold it down.
While you are holding down the Contre! iy, press the L key with your right hand.

Turn on the computer.
Look at the bottom of the screen. By pressing Control-L, you have sent a mzssage '0 ‘
FrEdWriter that you wish to load a file from the disk. If you are in Group 1, type |
promptl (with no spaces) and press Return. If you are in Group 2, type prompt2 Q |
(with no spaces) and press Return.

The drive will spin for a few seconds. Then you will see some text appear on the screen.

This is the file that you have loaded from the disk. The cursor (a blinking square) appears

below the last section of text. The cursor indicates the point at which the text that you type

will appear. It is now at the "bottoin" (=nd) of the file, and you need ‘o0 place it at the

beginning. Move the cursor to the beginning of the file by pressing the Up-Arrow key at

the lower-right comer of the keyboard. As the cursor moves through the boxes, you will

hear a clicking sound from the computer. This sound indicates that the cursor is moving

through a prompt box. Keep holding down the Up-Arrow key until the cursor stops

moving. When it stops, you will be at the "top" (beginning) of the file.

Read the direc: .is in the first prompt box. You will use these prompts to write a
descriptive paragraph about a favorite place of yours. Use the Down-Arrow key (right
next to the Up-Arrow) to move the cursor below the second box (the one that begins
COPY AND COMPLETE...).

Read the directions in the box that is above the cursor. Follow the directions by typing a
sentence that will serve as a topic for what you will write. You will not have to press the
Retern key when you get to the edge of the page; the computer will move the cursor for
you automatically when it runs out of space on the right side of the screen.

Move the cursor below the next box and type another seantence (or several sentences).

Repeat Step 12 until you have written something under every box.

ladiet
4

.
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14.

15.

16.

17.

18.

Of course, what you have written does not look much like a paragraph with all those
prompt boxes in the way. You can remove them by pressing Control-P. This sends a
message tc FrEaWriter that you wart to print what you have written. Rather than printing
your paragraph on a printer, you can "print" it onto the computer screen. Press the
Down-Arrow key ten (10) tiizes. This will highlight the Print Destination option.
Now pres Return. Notice that the Print Destination has changed from Printer to
Screen. .

Notice that the PRINT THIS DOCUMENT line is highlighted agair. You can print
your paragraph onto the screen by pressing Return now.

Once your paragraph is printed, you can return to the prompted screen by pressing the
Escape key. (It's marked Esc, and you will find it at the upper right-hand corner of the
keyboard.)

If you have time, look at the guide sheet titled NOTES ON PROMPT MODE. It will
show you how to make change in the text that is inside the prompt boxes. You may want
to add some prompts of your own; just follow the directions on the guide sheet titled
Creating Prompts with FrEdWriter.

When you have finished, save your file by following the directions under Saving the
Prompted File on the guide sheet titled FrEdWriter Prompts - GUIDE SHEET.
Take out the disk and turn off the computer.
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8 May 1936

The Computing Teacher

by
Susan Whisenand

L by

Jadas \

The fullowing ariwle s excerpted from a pucAet uf activities
designed fur wse wuh FrEdW ruer, a public duinain vurd proc-
essing programi.

Computers process not or!y; words, bat thoughts and ideas
in ways that seem almost magical. Paragraphs, sentences and
words shift, move disappear and rcappear with a rapidity that
is astounding to the human mind. Maglcal tho 13h it seems, it
is within the power of the magician, the writer, to bring about
tricks that would make old Merlin stand in awe.

In Scarch of Young Merlins

Merlin spent many hours in caves, creating mysterious ef-
fects and studying ancient tomes. Today that expericnce can be
compared to prewriting as a young learner takes the first steps
in the quest to discover where the computer will prove most
important in the writing process. If the writing process is
examined with the focus on the effective use of computers in

wriling. a system for creating young Merlins with powerful
magic can cinerge,

Computter Preweiting

Students make lists, brainstarm ideas, create sentences, and
cxpand on concents by drawing, painting, coloring, and etch-
ing onto the screen their thoughts. Files become recipes, elicit-
ing divergent responses and exnanding creativity.

Keyboarding is a problem for the novice typist, but if the
expectation is not perfection, then the joy of discovery can
develop. Fortunately, several good keyboarding programs are
currently available that arz appronriate for students at the
fourth grade level or up. Ideas may  dictated to adults, older
students or better typists.

Computer "¥riting

Usiig interesting ideas from journals and other sources,
thoughts are entered inio the computer Work developed from
clusters or prompts begins 10 become a piece of writing. Text

can be typed individually or with a partner or helper who
knows hcw (o type.

Computer Respending

Now the true power of the young learner begins to emerge.
With print-outs, cursor movement, flexibility of change, in-
sertion and de'stion, the computer Invites the child to play
around with old {deas to make them better. If changes ase
made that the writer doesn’t like, out they go. If changes make

‘ the wrniting better, they can be saved permaner.ly or at least

untii the child wishes to change them again. Young magicians
meet and respond to each other's magic touches to the written
piece, making suggestions for improvemenis which do not in-
volve the painful task of rewriting the work over again in
handwriting. Teachers and other adults are asked to make sug-
gestions that children now want to hear, because they do want
to make their work better and closer to the original purpose
for writing.

Computer Revislon

The writer uses suggestions to make changes; text is moved
around, and new ideas are added and/or chinunated. The
writer strives for clarity of purpose ur commumicaung lus real
intention or point of view, The cursor zips around, the deiete,
insert, and move functions come alive, snd the picce begins 10
take on its final form.

Computer Editing

Computer and human power combine to give the young
writer a chance for excellence. Teachers, parents and fellow
students provide assistance in pointing out spelling, gram-
matical and punctuation errors. Again the cursor flashes onto
the scene and, obeying its young master, corrects all the ms-
takes, making the writing ready for publication. All chuldren at
this point deserve and need a human helper. 1t*s hard to proof-

read at any age to find errors, especially if one doesn’t know
where to look.

Computer Evalustion

There are programs that analyze text for a vanety of pur-
poses. They look for certain tynes of words or phrase com.
binations. Some ask, through a prompt, for the student to
enter appropriate text. The student is then required to respond
to the text through a series of leading questions which may
lead to rewriting. An excellent way to help students to evaluate
their work is to have them print the work out double or triple
spaced and to reread it for specific purposes, 1.e., content,
style, interest, spelling cr grammar. The computer does not
replace the human evaluator, it only acts as an assistant.

Computer Publishing

Student work deserves recognition. Bulletin board displays,
letters and stories sent over modems, anthoiogies, parent fe(-
ters, school newspagpers, poems, books. book fairs and oral

Continued on page 32
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DREAM FOCUS ~T

W

All people need to dream. There are 2
scientists who study dreams and can tell ~ '
with spedial instruments how long and when RECER &

people are dre¢aming. Think about your own dreams.

How long does it take you to fall asleep?

Do you walk or move around in your sleep?

Yhat kind of dreams do you have?

O Are your dreams in color or in black and white?

Do your dreams seem so real that when you wake up
yYou are sure you've reaally had the experience?_

Often dreams seem so real that it is hard to imagine that
they really haven't happened. Take some time to think
about a dream that you have had r<cently. Imagine that
you are going to tell someone about your dream. Write
about this dream as though you were telling it out foud.
Below are some things to think about in dreams that witt
help you get started.

People Colors Locations Sounds
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Beyond Merlin and His Magic Stafr

Continued from page 8

readings provide apportunities for commending young
writers. Works can e illustrated with borders from software
such as Print Shop or oth: lip art programs.

Getting at the Art of Writing

““Dream Focus' 1s an acuivity 1aken from Beyond Meriin
und His Magic Siaff. The activities in this packel are designed
lo promote writing as an integral part of the art and science of
communication. It is hoped the student pages along with the
suggestions for teachers will promote writing experiences in-
volving cooperative learning and will reach across the cur-
riculum. If students are freed fyom the belief that a fimished
piece of writing is done in 20 minutes and can understand that
wriling is a process and an ari form, the purpose of this packet
will be accomplished.

Background

In 1983, California AB 2190 provided initial funding for the
Goleta Union School District to develop a model inservice pro-
gram in writing and problem solving using computers.

The purpose of this project was to .rain teachers by using
district tcachers who had expertise in writing and problem
solving due 1o their involvement with the South Coast Writing
Project and the Tri County Math Project. Preparation for
these staff development programs resulied in the development
of model lesson ideas for using h.2 computer in writing and
problem solving. The activities given in Beyond Merlin and His
Magic Staff focus on the writing process. For more in-
formation on the packet, cantact Judy Connors, Goleta Union
School District, 401 North Fairview Ave., Goleta, CA 93117.

A FrEdWruer data disk of prompls for each aclivity in
Beyond Merlin and His Magic Staff is available from SOFT-
SWAP. FrEdWruter is a public domain word processing pro-
gram that is also available from SOFTSWAP. For a SOFT-
SWAP catalog, send $1 10 Bruce Fleury, 3225 Petumia C1., San

Diego, CA 92117, O

{Susan Whisenand, Foothuli School, 714 Ribera Drive, San.
g Barbara, CA 93111.)

DREAM FOCUS
Objective:

Studenis will write a short St v "2t s related 1o a per-
sonal dream,

Grade Level:
Fourth through sixth.

Prompted Writing File

FrEdWriter allows you 1o creai¢ prompted writing files,
The following screen shots show how the file appears on the
screen. Students use the up and down arrows to move
around the boxed areas, They can insert their own writing
beiween prompts and print their results with or without
prompts.

The prompts are similar (o the questions on the worksheet
included for this activity. Each prompt is further designed 10
lead students logistically through the activity. Similar files
can be created with any word processor. (See **Crealing

Writing Lessons with a Word Processor* in the Language
Arts column in the February 1986 1ssuc of The Comiputing
Teacher ) In FrEdWriter the prompls are protected from oe.
ing accidentally erased or altcred.

The worksheet and the prompled writing file ,'rovide stu-
dents with two tools 1or developing and orga. wing therr
thoughts. You can decide how 1o best use them given the
amount and availability of your hardware.

Purpose:

Using dreams as a basi* students will have the oppor.
tunity to share ideas znd feelings that become strange and
interesting stories.

Materials/Equipment:
Paper, pencils, story written by teacher that ralates a
c¢nildhood dream, computer, werd processing program.

Optional—Goleta FrEd Writer file disk with Dream Focus
prompts.

Teaching Procedure:

Prewritlng—directed lesson/30 minutcs

l. Teacher tells students about a dream or dream frag.
ment experienced as a child, Describe the feelings the
dream evoked.

2. Ask siudents 1o think of dreams that they had and 10
share them in small groups of three people. Students
without ideas will think of some once they hear what
others have to say.

3. Have students not relating dreams take utes for the
student who is telling about his dream These notes
should be given 10 the dream teller (o help with wrniting
“e first draft of the dream story.

4. On their own students individually cluster words as.
sociated with their dream.

Writlng—20 minutes

Using the notes from group members and individual clus-
ters, students write up their dream. Encourage them 10 add
details to make the dream vivid (o other readers. The dream
should be written as though it was being told out loud Ex.
plain the use of first person as a style of writing. Type
rough draft versions into the computer.

Responding—20 minutes
Have students read their dreams out loud 10 new groups
of three. Ask students 1o give cach othe feedback as to

what the dreams seem to mean and whal 1s easy or hard to
understand,

Revision to Publishing—Provide necessary sessions for stu-
dents to revise and rewrite their stores. Let students work
with partners making revisions on the computer. Pubush
with illustrations in class booklets. Display and encourage
students 10 read the stories during independant reading
periods.

Continued on page 57
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Beyond Merlin and His Magic Staff
Continued from page 32

e OREAM FOCUS
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4.7
Q SESSION 7: Process Writing Conferences
and
Formula Vision

4.7.1 Narrative Overview

This session contains two diverse experiences. One is a continuation of the study of the role
of the word processor in the process writing model of composition instruction. The other.is an
exploration of the utility of 2 very novel piece of software called Formula Vision (developed by
Gentleware, Inc. and now published by ISTE). Since the content of Formula Vision is plainly
mathematical, this might seein a serious discontinwity. However, we believe the two activities to
be compatible. Participanis who are more comfortable with mathematics instruction than with
language arts appreciate the break from the emphasis on composition in this portion of the
training.

The instructions and ideas for conferencing that are embodied in the Conferencing Guide
are taken almost directly from the work of Donald Graves, the author of Writing: Teachers &
Children ar Work. For further ideas about conferencing, consult the second section of that
book, which deals with many matters in far grearer detail than the Conferencing Guide does.

The fundamental idea to the process writing conference is o help the writer reflect on his
own work in productive ways that will lead to improvement in wriiing. In the conference, the
writer (the conferee ) reviews his or her work with a teacher or a peer (the conferor ), follov..ng a
simple structure. The features of a quality writing conference include:

1. Predictability. The conferee should not be greatly surprised by the course of the
conference. Lack of predictability in conferences may cause the writer to think that .

2. Focus. Only one or two features of the conferee's work should be dealt with at any
one conference.

3. Demonstration of solutions. The conferor should show (not merely rell ) the
conferee how a particular composition problem can be solved.

4. Role reversibility The conferee should feel free to ask questions, offer suggestions
and demonstrate solutions of kis or her own.

5. Heightened semantic domain. Both conferor and conferee should use the conference
to practice the use of an appropriate level of language for discussing problems in
composition.

6. Playful structures. Experimentation, discovery, and humot have their place in
conferencing. The confersnce need not be a grim: experier-e.

Graves calls these six elements the scaffolding (a term borrowed from the work of Jerome
Bruner) upon which quality conferences are built. The course of the conference falis out from
these. It follews a typical sequence:

1. The conferee reads the piece aloud.
2. The conferor makes one initial positive statement about the piece.
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3. The conferor encourages the conferee to talk about the piece by asking short,
open-ended questions like:
“What is this about?"
"How far along are you with this composition?"
"What will you do next with this piece?"
"What part do you like best?"
"How did you happen to get on this subject?”

4. If the conferee clearly expresses a concern about some features of the composition,
the conferor turns the attention of the conference to one or two of these. If the
conferee expresses no concem, the conferor should tactfully point out some areas for
improvement, if there is need.

5. The conferor always demonstrates ways of solving compositional problems, unless
the conferee suggests them first.

6. The conference closes with suggestions regarding the point at wh* % next
conference may be needed.

While the participants are conferencing, it is important to pni: t out to them that one of the
most widely-practiced features of the process writing model is the peer conference, in which
students act as conferors to one another. Students learn the confe_encing process mainly by
example, through their experience as conferees with their teachers. Some more directive
instruction may be helpful as well.

The role of the word processor in the writing conference is as a medium for including
comments in the body of the text. Since any notes included in the body of a text may be easily
deleted once the composition problem is solved, it is useful to type comments and suggestions
directly into the text on the screen. It is also useful to have the entire composition printed out for
conferencing, since it may be nec sssary to be able to reference substantial portions of the text that
are widely separated from one another. This may be inconvenient to do on-screen, even if the
word processor being used allows for two or more "windows" to be open on the text at once.

As for Formula Vision, this piece of software is essentially a one screen spreadsheet-like
program that is specifically designed for setting up and solving n.ulti-step problems based on
math formulas. The origins of spreadsheets lie in business accounting practices. In essence, a
spreadshect is like a large shee* of paper divided into rows and columns, and an automatic
calculating device that will do arithmetic on the rows and columns. The user of a spreadsheet
builds a model (one might call it a business model, a mathematical model, or an accounting
model) of a particular problem. Then the computer is nsed to carry out the computations needed
to make use of the model. This is a very powerful idea.

Spreadsheets are such a powerful aid to modeling and problem solving that their use has
gradually spread from the business world into other areas, and down into high school and sumor
high or middle school. At the lower grade levels the students have no business background and
no understanding of accounting. Thus, direct instruction in use of a spreadsheet often seems
rather artificial and forced. But the underlying ideas of modeling problems, and having the
computer carry out the computations in the model, are an important part of problem soiving and
should be taught even at the grade school level.

Formula Vision is not a conventional spreadsheet. Rather, it is a spreadsheet-like program
specifically designed for use in schools, and specifically designed to help teach some of the ideas
of modeling and making use of a computer to carry out the computat'ons in a model.
Conventional spreadsheets allow only one piece of information to be stored in a cell, and that
information can be either a label (that is, text specifying a name for the cell contents), a value (a
literal number) or a formula (a cziculation that may reference the content of other cells).
Formula Vision differs from this in that it allows three pieces of information in each of its fifteen
cells: a label, a value (either literal or a formula that will compute a value) and units in which the
value is measured. Formula Vision is "smart" enough to detect proposed calculations that will
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result in mixed units (adding apples and oranges, for example), and it can combine units
appropriately (dividing feet by seconds yields feet-seconds as resulting units. It can also rack
powers: multiply miles by miles and the result is stated in miles?.

The task put before the participants is *o lean. . _me of Formula Vision’s capabilities and
determine its utility at their grade luvels. Since the software clearly has application at grade levels
above elementary, the immediate reaction of many teachers is that it is too sophisticated for their
students. Upon reflection, though, many of them come to different conclusions. The developers
of this software feel it is useful at the fifth grade and above. In many schools, the fifth grade is
the first tirue students begin a serious study of formulas such as

AREA =LENGTH X WIDTH (area of a rectangle)

PERIMETER =2 X LENGTH + 2 X WIDTH (perimeter of a rectangle)

AREA = SIDE X SIDE (area of a square)

PERIMETER =4 X SIDE (perimeter of a square)

These are rather common forrruas. But students consciously and uaccnscious!y work with
lots of other formulas. For example, there are 7 days in a week aad (approximateiy) 365 days in
a year. Thus we have

DAYS =7 X WEEKS

DAYS =365 X YEARS

Formula Vision is sold on a school site license buasis. For $29.95 one gets « copy of the

software, a manual, and the right to make unlimired copies of the software for us. .3 one school.
It runs on all Apple /7 computers, and an MS DOS version is also available.

£
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4.7.2 Script

This session covers two diverse topics: the role of the word processor in process writing
ccnferences and the usefulness of a nove! piece of software, Formula Vision, in mathematics
instruction. After viewing a demonstration of conferencing, the participants will conduct their
own conferences at the computer workstations. In the mathematics activity, participants will
explore the applicability of Formula Vision to the insui.-Zonal content of elementary school

mathematics.

Themes

Objeci.ves

Materials

Preparation

Activity
10 Minutes

Debrief
5 Minutes

Activity
10 Mi- utes

Debrief
10 Minutes

Use of word processing in the process-writing conference.
Applicability of Formula Vision to elementary mathematics instruction.

Participants will conduct writing conferences with one another using the
word processor as a note-taking and idea-recording medium. Participants
will relate their initial impressions of the utility of Formula Vision in the
teaching of elementary mathematics.

Software: FrEdWriter, Formula Vision.

Handouts: Ideas for Conferencing,
Formula Vision: A Self-Guided Tour.

Other: Printouts of participants' compositions

+ Arrange for and set up a large-screen monitor and computer.
¢ As the participants enter, have them boot their copies of FrEdWriter
on the computers.

Conferencing Demonstration I

* Pair up with the participant who agreed to be the conference partner
last week. Referring when necessary to the Conferencing
Guide, conduct a process-writing conference using the cooperating
participant’s composition as source material.

* Be sure to demonstrate the utility of having both the
screen-representation of the story and a hard-copy printout available
during the conference.

* Draw out from the participants the features of conferencing that they
saw demonstrated.

* Note any techniques that were nor demonstrated and state why the
ones demonstrated were chosen.

Conferencing Demenstrati -1 I
* The coo_ceratis.g participant confers with the trainer on a commposition
that the trainer has written.

¢ Debrief whole session with emphasis on the concepts of
conferencing.

65
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A ctivity
30 Minutes

Debrief
10 Minutes

Break

10 Minates
Activity
25 Minutes

Debrief
10 Minutes

°

Discuss when it is appropriate to concentrate on the text as it is
represented on the computer screen 1nd when it is better to work
away from the computer.

When working at the computer screen, is it better for the student to
do the keyboarding, or for the teacher to do it?

Participants"Conferences

Direct the participants to pair up with a person with whom they feel
comfortable talking about their writing.

Each pair decides which of them will take the roies of conferor and
conferee for the first rouna of conferences.

The conferences begin using both the screen representauon of the
conferce's story and the hardcopy version of the story that they
previously print=d out.

At about the 15 minute mark, the participants switch roles and the
process begins again.

Most likely you v:ill want to have the 10 minute break occur at the
"switch" time, in the middle of this activity.

Discuss the usefulness of the Conferencing Guide.
Prompt discussion of the conferencing process with questions like
these:
"How did you feel during the conference?"
"How would the feeling of ownership affect what you had
written?"
"Can this process be adapted to the classroom?”
"Could conferencing be used in areas of study other than creative
writing?"

Most likely have this in the middle of Participants Conferencing.
Then conferencing discussion can continue during the break.

Formula Vision Activity

Participanis work in pairs at the computers to explore the capabilities
of Formula Vision and its potential ap  2bility to elemen iry
mathematice instruction, using Formula Vision: A Self-

Guided Tour as a guide sheet. They begin by loading the
software.

Prompt discussion with questions such as these:
"What areas of inathematics instruction are best suppored by a’
tool like Formula Vision 7"
"What role might Formula Vision play in teaching students how
to work with word problems, especially multi-step problems?"

(\.
RV
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4.7.3 Timeline

0:00 —0:10 Coaferencing Demonstration 1.

0:10 — 0:15 Debrief the demonstration of conferencing.

0:15 —0:25 Conf rencing Demonstration II.

0:25 — 0:35 Debrief the demonstration of conferencing.

0:35 —1:05 Participant's Conferences; if participants seem willing, have the break in
the middle of this activity, and have participants continue to conference
with each other during the break.

1:05 —1:15 Debriefing of participants conferencing with each other.

1:15—1:25 Break (if it hasn't already occurred).

1:25 — 1:50 For la Vision activity.

1:50 — 2:00 Debrief possible uses of Formula Vision .

&
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4,7.4 Handouts

Index to Handouts

Ideas for Conferencing
Formula Vision: A Self-Guided Tour
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Ideas for Conferencing 0

Encourage the writer to speak first.

Be predictable in order to be unpredictable.

Ask and wait, and make the question open ended.

Listen for what the writer has to tell you.

Look for potentia}

Follow (rather than lead) the writ-r.

Ask questions you think the writer can answer. You might want
to try a "What if?" question. "What if you interchanged the
order of these iwo paxagraphs?" "What if you placed greater
emphasis on this topic?"

Help the writer to focus.

Be aware that the writer has ownership in the writing. Ercourage
increased ownership.

Be aware that you are asking the writer to shars personal an¢
perhaps intimate ideas and feelings. Respect this sharing and
Intimacy.

Py,

i
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Formula Vision: A Self-Guided Tour

“Jour experience with Formula Vision will be hroken into twa parts. First you will go through a
demonstration of the program then vou will have a chance to experiment a bit.

TO RUN THE DEMO

Begin by loading the software.

1. You shculd be looking at the title screen of Formula Vis.on, the one with the fancy
graphic. Press <spacebar>.

2. You should now see the OPTIONS MENU. Press 3 to see a demo of Formula ‘ision.
3. Follow the directions given as you go through the demonstration sequence.

4. When you reach the last screen which begins with the sentence "It's time to actually play
with Formuwla Vision!" you are almost through. Read the screen and press tt. . spacebar.

5. The next screen asks ynu to turn the disk over. Please do so and press <return>.

TO EXPERIMENT WITH BUILDING rORMULAS

Now you are presented with the (empty) FV spreadsheet. One line is dark; this line is the
cursor. You can use the four Arrow keys to move the cursor around.

¢ Try moving the cursor about now. You will notice that as the _ursor moves, several
messages appear at the bottom of the screen. Play around a bit and figure out what the
three diff~rent messages are. '

*  Place the cursor in the upper left corner cell, immediately below the word tools.
*  Let's walk through a simple example. Consider this problem:

Henry's chicken pen is a rectangle ten feet long and eight feet wide. How many feet of fence
wire does he need to go around the pen?

We will use the following formula for this problem:
PERIMETER = 2* LENGTH + 2*WIDTH

We can see that there are three "variables": LENGTH, WIDTH, AND PERIMETER. A
variable is a-named qu antity whose value can change.

*  The cursor should be in the cell located just below the word Tools. Move it there if
necessary. Then type the word LENGTH (we are going to label the first cell LENGTH),
and press the Down-Arrow once so the cursor is at the value position for the cell.

*  Typ: the value 10 and then press the Down-Arrow once so the cursor is at the units
position for the cell. (Remember, Henry's chicken coop is 10 feet long.)

»  Now type FEET for the units for this cell, and the Down-Arrow key. You have completed
the first cell. It is labeled LENGTH, it has a value of 10, and the units are feet.
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Now fill in the label (WIDTH), value (8) and units (FEET) for the second cell. Thea usc
the Down-Arrow to position the cursor at the label line of the third cell.

The label for the third cell is PERIMETER. Type it in and press the Down-Arrow key .
position the cursor on the value line of the third cell. Type the following formula:

2*LENGTH + 2*WIDTH

You will notice that whatever you type appears at the bottom of the screen. If you make
any mistakes, use the <delete> key to erase them. When you have finished, press
<return>.

Instantly you will see that the PERIMETER's cell re ;eives a new value. If you have beer,
careful, the value will be 36 (which is 2*10 + 2*8). This value will be expressed as
36.000. (There are ways to co ol the number of decimea! digits but we aren't going to
mess with them now.)

Notice also that the units line of the PERIMETER ell has beer  .led in for you.

Now do a little experiment. Use the Up-Arrow key to move the cursor to the value line in
the cell labeled LENGTH. Change the value to 12, and see what happens to the value in
the PERIMETER cell.

Use any time left to explore the program. You might want to try tyving <control>-? at
different places on the screen just to see what happens (Then you again you might not.)
You may also type in some formulas of your own. For instance, what ‘would have
happened if the formula given in the example above was:

PERWMETER = LENGTH + LENGTH + WIDTH + WIDTH

What happens if you move to a fourth ceil, label it AREA, and type in e following
formula for its value?

LENGTH * WIDTH
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4.8
SESSION 8: Revising and Editing
with a Word Processor

4.8.1 Narrative Overview

In this, the final session, the focus is on both effective use of word-processing software and
bringing closure to the series of training sessions. Time is spent on the revision/editing phase of
process writing. Time is provided for debriefing the eniire eight-session inservice and for some
final assessment of the inservice series.

The Revision/Editing activity is based on one (or more) of the documents produced in the
previous week by one (or more) of the participants. The idea here is to introduce to the
participants the notion of editing one another’s work, a critical activity in the type of classroom
writing environment espoused by our model. You may find participants extremely reiuctant to
do this, since they are almc st certainiy unaccustomed to this practice. On the other hand, the
conferencing experience of the last session may have given them a higher level of confidence in
sharing their work with others. You will have to depend on the trust you have developed with
them cver the course of the training.

The idea of peer conferencing is very important. Most adults are uncomfortable in sharing
their writing with their peers. It is not surprising, since they have had little experience in doing
so. The intreduction of peer conferencing into elementary schouls may lead to a new generation
of adults who feel comfortable in sharing their writing.

Another difficulty with this peer conferenci.g activiiy is that the actual revision possibilities
with the text cannot be determined until the w.xt is in hand after the close of Session 7. This need
not be a great difficulty; if the participants have followed your directions and writter: with
fluency, there will be minor errurs aplenty and a variety of opputunities to practice block moves.
Under no circumstances should you make changes of any kind to the text
submitted by the participants. This might greatly undermine their willingness to share their
work, since it is an unspoken way of telling them that their work is somehow not acceptable. Tte
importance of absolute acceptance of the writer's product and the writer's control of that product
cannot be overemphasized. By submitting their work for a shared editing experience, the
participants are "letting go" of a personal and private product. Their generosity and good fai...
deserve universal respect.

It is helpful to the learning outcomes of this session if a xerox-type copier can be made
available so that all the participants caa share the results of the editing. It is particularly imponant
for those who have submitted their work for group action. If no crnier is available, the
participants should receive copies of the work from this session at some point after the training,
since it is an important element of closure tor both this activity and for the relationships
developed during the training.

The Debriefing the CI3 Mudel may be viewed as op. 1al, but it may be more importa.t
to your participants than you realize. The CI3 training model follows standard practice in almost
all respects, with one important exception: the avoidance of explicit specification of planned
outcomes at the outset of training. in almost every activity we have carefully used a
discovery-based model of instruction. We have immersed participants in an activity, and then
"teased out" the purpose and goals of the activity through the debriefing. You may find this .
topic for lively discussion, since at least some of your participants are certain to have been trmuned
in models of teaching that call emphatically for initial statement of objectives at the outset of each
lesson. Moreovur, some of your participants are likely already or m.ay well become inservice
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providers in their own right. You would like them to understand and to make e of tiis type of
discovery-based inservice presentation.

The Letters to Ourselves actvity was developed during the training, and has proven itself
to be useful. The activity presen:s participants with a chance to "make a promise to themselves”
about what activities they intend to carry out in their own teaching situations as a result of this
training. The participants write their “promises” on semi-form letters and seal them in envelopes
addressed to themselves. The trainer collects them, promising to mail them to the participants at
a future date. (We found 8-10 weeks to be a reasonable period between the collection and the
mailing of these letters.) ‘

The End of Sessions Assessment activity in the original training series was an
opporiunity to collect immediate data about the participants’ imrnediate reaction to the entire
series. You may find it useful to conduct follow-up studies later, as well.

It might L > useful to build in some time for another closure activity. If you have had
participants who have distinguished themselves in some way during the training, it might be a
good idea to have some brief and light-hearted recognition of their accomplishments or vagaries.
Certificates or other instruments of recognition are easily generated with programs like
Certificate Maker, or modest trophies can be acquired from hobuy and craft stores. While it
is very importa:t to keep the mirthful aspects of such awards within the bounds of kindness and
goad taste, it may be a good idea to tumn much of the planning ot such a ceremony over to a
self-appointed committee of participants. You may find that such a group springs up of its own
accord. You should also be prepared for some recognition of your own efforts, the nature of
which, like the course of some elements and outcomes of this training series, is likely to be
wholly unpredictable!

There are, of course, many ways to structure a series of inservice sessions. If participants
have good access to computers in their schouls. then it is reasonable to “require” implementaticn
of the key inservice ideas during the inservice senes. If there has been substantial
implementation during the series, it is good to use the final session for reports on this
implementation. What went well, ard what didn't work as expected? What will participants do
differently the next time they implement the ideas they have been learning? Remember, the
ultimate purpose of the inservice series is to improve how teachers teach and the nature and
quality of education being received by students. This can only occur if participants make ase of
their new knowledge and skills.
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4.8.2 Seript

In this final session, the participants close nu. *heir writing activities with a round of revision
and editing, first of 2 cummon file (to practice editing a document similar to their own wath
similar characteristics) and then of their own work. The same rules of confe. _ncing that applied
in the previous session also apply here.

Time is also given in this session to allow the trainer to debrief the training mode! used
throughout this series. By now the participants should be comfortable with the debriefing
method, so they should be encouraged to identify the practices they have seen in repeated use.
The trainer's role is to supervise and summarize the discussion.

The Letters to ( rselves activity is an indispensable component of the training. These
letters are promises that participants make !0 themselves. You .nd any other trainers or
supervisors who are with you in this session should write these letters at the same time the
participants do. You might promise sorne special post-training support. The letters need not be
shared; indeed, the activity may have better long-term effect if they remain private and secret

In addition to setting private goals, . is important to give the participants time to discuss how
they can support one another's efforts. For example, participating teachers will certainiy want to
hear if the participating administrators are able to provide resources to allow such activities as
those demonstrated during the sessions.

Trainers will almost certainly wish to collect some cata about their performance and the
content of the training at the close of this session, so time is provided. It may also be desiz....e to
conclude with some sort of awards ceremony, every training series has its heroes and heroi .es,
and this is the best time to recognize them and their contributions.

Topics Process Writing — rev:sion and editing.

Understanding the CI3 Model of Training.

Setting objectives for personal achievement.

Plannir 2 for follow-through and continuation/extension of training
through mutual support.

+ Assessing the value of the training.

Objectives + Pardcipants will practice revision and editing of common and individual

documents. )

+ Participants will discuss the merits and cha.acteristics of the CI3 Modet
of Training.

+ Participants will set objectives for application of what they have learned
from this training in their own classrooms.

» Participants will arrange for appropriate follow-through to assist one
another in the transfer of training to their classrooms.

+ Participants will complete an assessment of the training.

Materials Software: FrEdWriter, common and individual story-file
diskeztes.

Handouts: Letters to QOurselves.

Other: End of sessions ~ssessment instrument.
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Preparation * Pre-load FrEdWriter and the common story-file diskerte on each
computer.
+ Have the participants save common story on the common story-file
diskette to their own disks.

Activity Revision-Editing

35 Minutes » Participants confer on the common story. After discussing potental
modifications, they use FrEdWriter functions (including, if applicable,
the Move function) to change the text.

 During debriefing, notc some cavear: about block moves (such as

destroying the chain of pronoun reference by moving the antecedent
below the pronoun that refers to it, or unintentinnal disturbance of the
story sequence). The use of a-word processor makes it easy to introduce
certain aew types of errors into one's writings.

Debrief The CI Model:

25 Minutes Ask pamcxpants to identify what the) percezved to be the key elements of
CI3 training. Review and summarize their comments in light of the
content of the CI3 Training Mndel paper in this notebook.

« Review the forms, logs, lesson plans, and other resources used in the

training.
« Comment on methods for translating what was leamed in training to
classroomy/lab practice.
Break * Y vay want 1o have better refreshments than usual, and extznd tte
10 Minates lew,, . of the break. Lelebrate the end of the inservice sessions!
Activity Letters to Ourseives

10-15 Minutes * Utsing the Letter to Myseli form (or not, if they choose), participants
write a letter to themselves, describing some computer-related classroom
activity that they will have completed or have in progress within the next
8-10 weeks. (If there are adequate computers and printers, encourage
participants to compose their letters at the computers and print them out.)
Participants seal the letters in envelepes which they address to
themselves. Facilitator collects the letters and mails them in about 8-10
weeks.

Follow-through and continuation planning

20 Minutes « Participants meet w.ta others from their own schools to determine when
they *will next get together, how they will get whole school involvement,
and how they can be supportive of each others efforts to implement the
knowledge and sxills they have acquired during the inservice series.

End of Sessions Assessment
15-20 Minutes
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4.8.3 Timeline

0:00 — 0:35

0:35 — 1:00

1:60 —1:10

1:10 — 1:25

1:25 —1:45

1:45 —2:00

Hands-on, revision of writing activity.

Debriefing the CI3 Model. (Cut this a httle short if more time is
needed for the break.)

Break.

Letters to Ourselves activity. Encourage participants to do this on the
computers if adequate facilities exist.

Follow-through and centinuation planning, with participants meeting
with others from their own school. Stress the need for participants to
continue to support each other.

End of Sessions Assessment. (This is conducted by the project
evaluator if there is one.)

’
; H
s
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4.8.4 Handouts
e Index to Handouts Page
{HC) Letter To Ourselves 2

Ay
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Letter To Ourselves

L, , promise to have completed the
following computer-telated activities in my classraom and/or
lab by the time | receive this letter:

Sincerely,

Your Name

S

-~
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The Computing Teacher

Microcomputers and the Imorovement of Revision Skills

by

Errest Balajthy, Robert McKeveny an. Lori Lacitignola

One of the principal obstacles to effective revision is the
drudgery involved in rewriting. The pzinful experience of re-
writing by hand, or even retyping, discourages students from
making tne changes needed to improve their compositions.
Students think of classroom revision as punishment for not
cacching “‘mistakes’ the first time. As a result, students often
develop a negative atiitude toward re .ision.

Microcomputers have already begun to revolutionize
writers' concepts of revision. Used as a tool tc free students
from the mechanical burden. of rezopying, word processing
programs can provide a wriling environinent where revision is
bath encouraged and easily scconiplished. This increassd ease
of editing has helped students develop a more positive attitude
toward writing (Piper, 1983; Rodriguez, 1984).

Therc 15 also evidence to suggest that using word processing
progranis for writing and revision will affuct e quality of stu-
dent compositions. Instezd of linuting their changes to the
more superficial tasks of correcting nusspeilings or punctua.
tion errors, students using word processors are of.cn mot-
vated to deal with higher level aspects of writing such as coher-
ence and idea content. For example, in evaluating the effects
of word processing softvsare combined with training and
teacher direction, Co.ier (1983) found increases in the number
and complexsty of opera‘ions students used (o revice their
compositions. Students t.ing word processers made two-
thirds more substitutions and reordered their sertences i wice
* often as students not using word processors.

The Taacher’s Rola

It is important, however, for teachers to realize that simply
making word processors available to students will not auto-
matically improve their writing or revision skills. Unfortun.
ately. writing instruction " 1 some classes has been replaced by
instruction in the mechanics o7 word processing—how 9 ad-
just margins or print double-space, for example. There is a
clear failing in such instruction. Word processing must supple.
ment writing instruction, not replace it. Teachers still need to
teach students the writing process, guide their construction of
wImpositions and provide feedback hepful for revision. Word

Processors are simply tuols that facilitate swudent guiput and
encourage students tou experiment with language.

This experimentation with language, viewing wrnitten text as
fluid rather than static, is the key concep. :nstructors should
communicate to stud .s. When word procescors were ficst
introduced into classscoms, many cachers believed craldren
would just naturally carry out such experimentation. After all,
they reasoned, it is eas¥ to change a sentence or paragraph to
sec how an alternate construction reads. It is easy to move
paragraphs to see if a different orgamzauonal paw.ern mignt
improve the composition. Since these revisions are easy to do,
won’t all studesits do them?

Unfortunately, writing instruction in some

classes has been replacad by instruction

in the mechenics of word processing....

Tcachers st.ll need to teach students the
writing process....

After se.eral years researctung the cffects of word proc-
essor in the classroom, educators have found that students do
not automatically engage in such in-depth experimentat.on
(Hansen & Wilcox, 1984). While there is a statistically signifi-
cant difference 'n the amount of wrniting ar.d revision done by
children using word processors than by those using penciis,
ihis difference is often so small that it is of lutle educsrionat
sigaificance. Instead of thoughtfully analyzng and rewising
compasition structure, students using word processors will
often limit their changes to superficial, mechanical alterations,
unless taught by teachers to do more sop..isticated revisions.

It is even possible that the compumier .tself wnhibits ex-
perimentation. Perl (1980) noted that writers need to skim
their text .n osder to maintasn control over \he evolution of
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ideas. And Harnis (1985), in a study of six students using word
processing, found that the small amount of text allowed on a
monitor at one time seems to deter students from making
large-s-ale organization changes. This finding is supported by
observations that many siudents prefer using hard-copy print-
outs to analyze overall composition structure.

It seems clear that *‘the instructor cannot remain passive
and let the students figure out for themselves how they will
write on the machines'” (Hansen & Wilcox, 1984, p. 3). Teach-
ars must target their attention to at least two factors: modeling
the revision process and monitoring student revisions.

Modeling revision, Teachers have long Xnown the importance
of modeling the thought proces.es involved in improving text
by revision (Norton, 1985). This modeling should also occur in
classes where »ord prosessors are used. For example, class dis-
cussion may focus on revisions by professional authors and
show examples of the changes made between their first drafts
and final copies. In addition, student ccmpositions can be pro-
jected on a screen using an opaque projector, allowing the
teacher to talk through the thought processes inv:lved in im-
proving ecarly drafts.

wriung rather than only qfrer the written maienal has been
produced. .

Students can also play a role .n momtoring the revision
process. Assigrung students to work 0 smail groups o Lhare
disks and files encourages peer feedback. They can work
together to organize and polish their wntten work, providing
group evaluations of clarity and coherence as well as sug-
gestions about usage (Schwartz, 1985). Groups also give
writers 8 sense of audience, which leads (0 «ncreased reading-
writing integration within the classroom.

Teaching Raevislon Skllls

. Avariety of exercises can be created with word processors o
encourage the kinds of revision s.udents ought (0 empioy as
they write. Each exercise can be stored .0 a word processing
file on disk. Instructors might want to keep a master disk of
such exercises and ..ave studenis make personal copies for

themselves so the exercises can be compieted wathiut auenng
the original.

Teachers must target their attention to at
least two factors: modeling the revision
process and monitoring student revisions.

Use of the word processor and large monitors (or projection
systems) facilitates the modeling of revision stratrgies.
Changes can be made 1n the text to illutrate specific types of
revision, and the medified text can be neatly printed within
seconds. Sections of text can be easil:* moved from one part of
the composition to another and new paragrapas can be added
as quickly as they can be typed into the computer.

Teachers mav <277y out such medeling in small groros or
whole-class siteations. Ce pies of compositions to be discussed
can be distributed for prior reading so that informed dis-
cussion takes place ~ad s'.dcts have immediate access to the
entire composition Stadents can also be assigned to work 1n
pairs or small peer grours to prv ide feedback and suggestions
to oneanother. In individuai conferences with the teacher, stu-
dents can bring their disks and make the suggested changes in-
stantly.

Monitoring revision. Feedback on the ap; .nateness of
revisicns is also central to successful use of »..da processors.
High schiccl students and even at-risk sollege studen.s often
‘ack the language and conceptual sophisticatioa to choose cor.
rectly from written alternatives. If students cannot tell which
way of maxing a statement is more effective, they certamly
cannot be expectec fecl successful experimenting with
language. Usng a wor. processor will not sucdenly confer lin-
guistic or conceptual knowledge upon students. The teacher's
critique and constant monitoring of production remains vital.
Graves’ (1976) work with the dev.iopment of the writing proc-
ess has shown that adults must work with students during
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For example, one file might include paragraphs of exposi-
tory text with the sentences typed 1in jumbled o:¢der. Students
read the paragraphs and decide on an effect.ve serniern-e order,
then they rearrange the sentences using the wora ,iJcessdi’s
MOVE commands. Another file might coiiain a samp.ie com
positina that lacks connectives and trans...ons. S..dents can
then 1nsert these items to provide structural cuhierence (0 the
composition. Pairing students to work on these exercises en
courages d.scussion and p. .inotes closer analysis. Final ccp.es
of the results can be printed and submutied to the .nstruciss.
Even better, the teacher can meet with the siudenis and duscuss
results as they appear on the monitor, havirg he students
make necessary corrections or changes on he spot.
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Software designed to teach effective res
be used. Eleciric Writing: Editing on P: and Screen is a
double-sided disk of text files contaimny cditing exercises.
Skills on this disk inciude deleting letters and wozrds, correcting
musspelled words, ordenng sentences in paragraphs, replacing
words, inserting punctuation, combining sentences and order-
ing paragraphs. These files are designed for use with the Sank
Stree: Writer or the Milliken Word Processor. In the exercises,
the student helps an imaginary children’s magazine editor. The
editor gives hints on how to delete, nsert, correct and move
texs, then the student follows those directions 10 edit article-
like compositions. The program reinforces word processing
and revision sklls.

Students carry cut tasks sumlar to the following: In an exer-
ase deleung sentences tha: Jo not telong n the text, the stu-
dent 1s given preliminary nstruction on what makes a sentence
essenuial or non-essential to a paragraph. The teacher then
provides copies of an article contaisung errors ~f essenuial and
non-essential sentences in paragraphs. Students are .astructed
10 delete the nonessenual sentencas in each paragraph. After
the students correct the errors on paper, they use the word
processar 1o edit an identical file from the Electric Writing
disk. Results can be printed on paper or submuitted to the
teacher for feedback on the disk.

The New Jersey Reading Association Microcomputer Com-
rmittee makes two disks of exercises available to reading
teachers, NJRA BSW #1 and NJRA BSW 12. The dis's are
strlar in format to the Electric Writing disks described ahave,

a skills can also

and both are compatible with Bank Street Wrier Teachers
seeking other ideas for exercises that employ word processing
tevision capabiliies can check word processiug manuals
specifically designed for classroom use, such as The Milliken
Word Processor and Bank Sireet Writer. Richards’ (1984) and
Milone’s (1985) books on word processing activities for the
classrcom offer many ideas that can be used to develop exer-
cise disk files, as does the Actvity Book for the Bank Sireet
Writer (Scholastic, 1984).

A second possible role for software when teaching revision
s to analyze text. Spelling checker programs such as Bank
Street Speller, MECC Speller. Milliken's Spelling Checker,
Sensible Speller and Webster's New World Spelling Checker
identify misspellings 5 text and enable students to commzad
automatic corrections. After typing text, 'i:e student loads a
speling checker mto the computer The program then reads
the text and uses its bar™ of stored words (a software dic-
nonary) to identify possit.e misspelling. The spelling checker
then enables the student 10 make any necessary corrections » -
highlighting the word in the text and providing a sequence of
commands to change the spellings. The process is repeated for
all misspelled wozds.

Grammar checking progrants can be used to check students’
use of appropriate grammar. Sensible Grammar checks for
punctuation errors and misused phrases under categories such
as cliche, pompous, vague and redundant. It works with many
ProDOS word processing programs (AppleWorks, Apple
Writer, pfs: Write, etc.) or with ASCII files. Ghost Writer,
also available for 2 number of word processors, checks for
homonym errors but is actuaily more of a stylz analvzer. Stu-
dents can check thzir writing samples for a variety of transi-
tions, overly long sentences, passive vert's, nominalization and
repetitive use of words.

Also available for post-writing analysis are grammar
checkers built into larger, more integrated packages. Writer's
Helper, for ¢example, is an integrated series of programs
designed to assist writers in defining a topic and writing
coherently about that topic. The style analyzer contained
within the program assesses sentence length and text difficuity
and checks for errors in grammar, punctuation and usage. The
MECC Composing Information Series is 3 sicmlar set of in-
tegrated programs inc.cding MECC Wriuer, MECC Wri.e
Start, MECC Speller and MECC Editor.

DLM has rezently published a text analysis program within
its adventure story grogram The Wriing Adventure. Its proof-
reading subprogra.a scans children’s word processeC stones 10
ic sntify a variety of possible efrors, such as use of who-who.n,
its-it's, and so forth. The grammar checker is designed to pin-
point sections of text with a high probabulity of inappropriate
usage. The relevant grammar rules are displayed on the mom-
tor with examples of accurate and inaccurate usage. As with ail
these grammar checking prosrams, final determination as to
whether 2 change should be made 15 up to the wr.ter.

Thesaurus softwars can be used to supply writers with syno-
nyms. Caution should be exercised, however. These programs
are often far more awkward and time~consuming to use than a
printed thesaurus and “requently offer fewer synonyms. In ad-
dition, use of thesaurus software can iead 1o stilted wnting and
misspelled wcids.
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While text analysis prog ams cannot provide the quality of
feedback possible from a trained teacher, they can serve two
important functions: First, spelling checkers and style
analyzers can perform a preliminary analysiz of targeted fea-
tures, allowing students to correct obvious errors before sub-
mitting a composition for review. Second, these programs can
be used to.perform analyses of written work that the teacher
will not have time to correct 1n detail.

Concluslton

In any effective writing process approach to teaching cora-
position, the teacher’s role will remain crucial as modeler and
monuor. With easy-to-learn word processing programs avail-
able, microcomputers will inevitably play an increasingly cen-
tral role in writing instruction. Integrated packages such as
The Writing Adventure and Writer's Helper, which guide stu-
dents through choosing topics, organizing their ideas, writing
and revision, are already available. Such programs will free
teachers {rom the more mundane tasks associated with writing
instruction and allow students greater independence and more
personalized guidance as they write.

Computers cannot replace teacher feedback on writing.
They do serve to make the teacher’s job easier, encourage in-
creased writing and closer revision, provide limited analysis of
composition quality and establish an effective setting for peer

discussion and group feedback. @

[Dr. Ernest Balajthy, State University of New York—Col-
lege at Geneseo, Geneseo, NY 14454; Robert McKeveny, War-
saw Elementary School, Warsaw, NY 14569;: and Lornt Laciig-
nola, Pavilion Central School, Pavilion, NY 14525.)
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INSTRUMENTS AND
EVALUATION

5.1
Evaluation Overview

Rational for Evaluating Inservice Programs

The planned outcome of many inservice programs is a set of changes in attitude or behavior.
While formal evaluation provides staff developers with a useful tool in planning, designing,
developing, and implementing of staff inservice, “syst:iuatic evaluation of inservice programs is
the exception rather than the rule” (Gall & Renchler, 1985, p. 28.). The literature survey conducted
ty Vivian Johnson (1988) for her Ph.D. dissertation indicated that very few inservice projects are
adequately evaluated either while they are being conducted or after they have been concucted. That
i, very few inservice facilitators gather data that could be used to judge the effectiveness of their
work.

There is a substantial literature on effective inservice practices. In addition to Johnson (1988), a
good starting point for the novice student of this field is Wade's (1964-85) meta-analysis of 91
inservice studies. There is a very substantial bibliography in Jovce and Showers (1988). A
number of effective practices identifiec by Stecher and R. Solorzano (1987) are listed 1n Tah'e 1
given on the next page.

Evaluation studies provide staff deveiopment personal with a me chanism for judging the
effectiveness of a program. The evaluation processes is divided into two components: forznative
and summative. A key point to remember is that the development of formative and summative
evaluation plans should always occur in conjunction with the planning, design, and development of
inservice programs.

Formative evaluation concentrates on measuring the ‘mmediat2 succes.  .te program. It
begins with a needs assessment. Then as the project continues, it provides * .edback for te
improvement and Jdevelopment of the ongoing activides. Goals of a formative evalvation include.

1. Developing a permanent record of conditions prict to inservice. (This use also needed for
summative evaluation, since it provides a bas:line for measuring change.)

2. Determining staff develcpment required for improvement of the school, curriculum, etc.
3. Ensuring the inservice program is implemented as effectively as possible.
4. Identifying unanticipated outcomes.

Of the ohjectives listed, developing a record of pre-inservice conditions is typically eliminated
from evaluation plans. This occurs because plans for formative evaluation are neglected until
inservice is about to be implemenred or is in progress. But without a record describing the pre-
inservice conditions, it is difficult t - determuue the type or degree of change that occurs during and
following an inservice. This impacts judging the overall effectiveness of a program (summ* ive
evaluation), especially when the expected outcomes of an inservice are changes in participant
attitudes, behaviors or values.

CI3 Notebook ¢ 5.1 Evaluation Overview ¢ Page 1
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While formative evaluation is valuable, it provides little insight about the factors that affec’
institutionalization -- that is, long term accepwnce and implementation -- of achan e (Fullan, 1982).
To determine the long term changes thai are mainta‘ned following inservice requises summative
evaluation. Summative evaluation is also used for accountability, certification, selection or
continuatior: of an established program. 't concentrates on measuring the residual effect of the
program over time (6-12 months or more after the project has ended). Unfortunately, summative
evaluation is typically neglected.

Table 1: Effective Computer Inservice “'ractices

!—l

Extensive practice with computers.

Cornfortable and relaxed atmosphere.

Appropriate balance between lecture and guided practice.
I dividual attention.

Knowledge..le trainers.

Detailed curriculum guides .d lesson plans.

Clear and relevant objectives.

Lesson-reiated materials and handouts.

© 0 N A M R WP

Inservice lessons linked to instruction.

-
e

Peer interaction.

[o—y
—

. Voluntary participation.
12. Strategies for teaching heterogeneous classes.
The content of this table is fiom "Characteristics of effective computer in-service programs.” by

B.M. Stecher and R. Solorzano, 1987, Pasadena, CA: Educational Testing Service. Copyright
1987 by Educational Testing Service.

Why should you interested in the residual effect? Alter all, formative evaluation can be designed
to measure specific content, skills, or instructional strategizs learned by participants during the
inservice. B+t unfortunately, research indicates that knowledge, behaviors, and skills acquired
during inservice are seldom transferred to classroom situations. The problem is that without
examining the residual effect over time (longitudinal formative or summative) you are unable to
determine the overall effectiveness of your inservice progra.a.

A major goal in suramative evaluaticn is to produce accurate descriptions of the program along
with measures of its effects (i.e., changes in participant attitude or behavior). These descriptions

are valuable for a number of reasons. Typically the program description includes estimations of

program cost and helps decision makers determine if the program is worth continuing based on its
costs. Program description can also serve as planning documents for people wanting to duplicate
the piogram or adapt it to another setting. Program descriptions also document where you started
from, your current state  1d where you want to or plan to go. Including descriptions of where you
plan to go ties summative evaluation to the first stage of formative evaluation, the needs 1ssessment
Drocess.
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A final and neglected use of evaluation is for improving recycling of inservice programs. Many
inservice providers present their inservices several times per year over a period of years. Keeping
track of what presentations go + zll, what software is useful and the needs of those in the workshop
make it easier to improve the next cycle.

Stecher and Solorzano (1987) identify two problems that resuit from the lack of evaluation
research. One, without evaluation research it becomes difficult to judge the relative inerits of
inservice programs (summative evaluation). Two, without evaluation research, developers have
little data to guide them in developiig new programs and improving existing ones (fo:...ative
evaluation).

Planning for evaluation encourages developers .0 operationauze the goals, objectives, and
outcomes of an inservice program. The process ¢f operationalizing encourages developers to divide
the chang : into smaller pieces thus avoiding the pitfall of trying to accomplish a complex change in
one step. Evaluation is a constant reminder th=t change is difficult, complex, and takes a long time.

Current State of Computer Inservice Evaluation

A review of the literature indicated the majority of computer related inservice is not evaluated.
When evaluation does occur, it is usually on a small scale . «d is "one shot,” taking place during or
within several days of the inservice. The most frequen. evaluation goals are determining
modifications required for program improvement, making quantitative judgments of whether
inservice occurred, and validating that funds were spent on the development and/or initiation of the
proposed program or course.

The two most frequently used criteria for measuring the quality of an inservice program are.
1. Changes in participant attitude toward computers.

2. Changes in participant computer literacy or knowledge/skills about particular aspects of
using computers.

Tt > selection of these criteria is based on the notion that as participant develop a higher level of
computer literacy and knowledge/skills, and positive attitudes toward computers, they will increase
their classtoom use of computers. The limited research does not support this notion! This is a very
important point. An inservice can be quite effective in iucreasin? teacher knowledge and skills in
the computer field, and have little impact on the teacher's students.

Studies by Vockell & Rivers, 1979, Mitchell, 1986, and Van Walleghem, 1930, suggest that
positive attitude tow urd computers and computer literacy dues not have much to do with classroom
use of computers. The longitudinal follow-up completed by Vockell and Rivers (1979) indic ated
that participants completing an introductory computer cours< subsequentl, tended not to use
computers in their classrooms. Subjects attributed « reir non use of computers to lack of access
rather than a lack of knowledge on how t0 use them.

Two studies addressed the relationship between changes in teach.rs’ willingness to use
computers following inservice and actual ctsssroom use of computers (Mitchell, 1986; Van
Walleghem, 1986). These studies indicatzd that while teacher willingness to use computers
increased following inservice, this willingness did not correlate well with actual computer use in the
classroom.

Planning to evaluate a computer related inservice

The evaluation of = computer related inservice should be designed to measure the extent that
inservice objecnves were achieved, identify problems associated with implementing the inservice
objectives ir the classroom, and measure the long term effect of inservice objectives on .ient
achievement. The evaluation plan should contair *wo phases, formative and summative, with
approximately equal amount of time and effort allocated to each.

CI3 Notebook ¢ 3.1 Evaluation Overview ¢ Page 3
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Summative eval*~tion shoula focus on:

1. Perticipant knowledge about computers. (Is there a change that can be attributed to the
inservice?)

2. Participant attitude toward computers. (Is there a change that can be attributed to the
inservice?)

3. Participant instructional and professional use of computers. (Is there a change that can be
attributed to the inservice?)

4. Changes in the instructional use of computers by the students of the inservice participant.
(Is there a change that can be attributed to the inservice?)

Pre and post questionnaires are effective instruments in measuring changes in participant
knowledge and attitude, but remember that increased willingness to us2 computers dces not
correlate well with actual computer use in the classroom. If the goal of your inservice iz to increase
classroom use of computers, your evaluation plan must use additional criteria besides changes in
participant knowledge and attitude. '

Longitudinal evaluation is the only way to determine if sustained changes in classroom use of
computers have occurred following inservice. The evaluation should use of a multi-method
approach, including both quantitative and qualitative measures. The multi method approach helps
expose the numerous factors (access to computers, lack of administrative support, teachers not
seeing a value in the innovation, etc.) that inhibit or prevent teachers willing to use computers from
actually doing so. Measuring changes in classroom use of computers requires base line data on
instructional use of computer use prior to the inservice. Changes in computer use that occur during
formative evaluation are insufficient to judge the extent of computer implementation in the
classroom. Itis necessary to use longitudinal, summative evaluation techniques to see if gains
made during an inservice program are sustained.

Summative evaluation also serves other purposes. Plans for lorgitudinal evaluation are
evidence of an institution's long term commitment to implementation of the innovation (it simply is
not going to fade away). Idertification of factors that impact on the residual effect of inservice can
facilitate making changes in the culture and organization of the school necessary to maintain the
innovation. Fullan and Pomfret (1977) believe the main problem in implementing curriculum
innovations is "that curriculum change usually necessitates certain organizational changes,
particularly changes in roles and role . =lationships of those organizaticnal members most directly
involved in putting the innovation into practice (p. 337). ... Often the organizational (role
relationship) change aspects of curriculum projects are left implicit in the plans (p. 337)."
Longitudina! evaluation makes explicit the organizational and cultural changes that must occur for
comg ..€rs to become an everyday instructional tool. Only when these changes are raade explicit
can they be addressed in an overall plan for staff development.

Selection of an evaluator

In an ideal situation the use of an outside evaluator to assist in the planning, design, and
deve' pment of an inservice program is highly recommend. This is espruiaily important if the
inserv.ce developers have little experience with evaluation and/or if the inservice is to be presented
more than once. An evaluation expert can anticipate generic problems associated with the evaluation
process and help train inservice persona. in the development of an evaluation plan.

An unfortunate reality is that many inservice projects may not have the resources to obtain the
services of an external evaluator. This places the evaluation component in the hands of inservice
developers. If inservict personal are unfamiliar with evaluation process, they should solicit as
much help as they can from experienced evalua‘zvs. It is recommended that the draft evaluation
plan be submitted to an external evaluator for revic w and comment, even if the external evaluator
cannor participate in the development and implementation process. No matter who ends up
plarni~g and conducting the evaluation, the process should occ ir in conjunction with the initial
planning stages of the inservice. (.

$
Y
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Role of local evaluator

The primary role of the local evaluator is to gain conse:..us on the decision to evaluate, and to
vlan and implement the evaluation. When planning the evaluation, it is necessary to gain
administrative and participant support for the process. Typically this requires convincing people Jf
the value of evaluation and dispeliing its negative image. A large body of research supports the
nced for continuous evaluation of any c} .uge effort (the change process, models of effective swff
development, and innovation and implementation attempts).

Gaining administrative support is «specially helpiul, particularly when additional resources are
rer,uired to conduct the evaluation. [.rticipant support is critical and cannot be taken for granted.
P.i0r to the inservice -- that ; 18, during the needs assessment interaction with potential participants
discuss the value of evaluation in helping to judge the reasonableness of inservice objectives, in
assessing reasonable timelines fo integrating computers in the class~oom, .or assessing the extent
of resources necessary for this change to occur, and for helping administrators keep in touch wath
the actual realities of a classroom situation. Remember that participants may be distrustful of the
evaluation process, so try to allay their fears. Creating an atmosphere conducive to evaluation
should occur with planning what to ¢ valuate.

Evaluation objectives and topics

Inservice evaluation should address the content of the inservice, the presentation of the matenia:
(thatis, the quality of work being done by the inservice facilitator), changes in the participants, and
impact on the students of the participants. Impact on students is the most difficult to determire. It
should not ve attempted on a formal level (summative evaluation) until a certain predetermined leve:
of classroom corputer use is documented. That is, measuring the impact on students, of a
computer inservice for teachers, is a complex and demanding task. It requires careful collection of
baseline data (where the students are at the beginning with respect to the types of changes being
fostered through the inservice).

Compuer inservice i€ 1 new area. Little agreement exists among educational coinputer experts
as to the most apprepriate scope and sequence for computer re.ated inservice. The small body of
existing evaluation research is helpful in guiding the planning and design of computer inservice,
but there is a word of caution. Use the research as a guide, but also tailor the inservice content to
reflect the unique nature of your schocl Histrict, and its long and short range computer goals.
Ideally, inservice would be closely tied to carefully developed plans for instructional use of
computers in schools that have been dex eloped by the schools and districts of the educators who
will participate in the inservice. The planning process is part of the needs assessment effort.

Formative evaluation occurs simultaneously with the initial needs assessment, the nitial
planning, and the actual conduct of the inservice. A growing body of literature on effective
inservice practices and effective computer inservice practices is starting to surface (refer to Table 1;.
Inservice developers should use this limited research to guide their development of inservice
delivery systems. Practitioners can also help the field of educational computing by making
systematic studies of which techniques are the most effective and under what conditions.

Table 1 lists a number of possible areas for formative evaluation. That is, the inservice
facilitator may decide to implement a number of the suggesuons given in that table. Formative
evaluation can help the facilitator to determine how well such a decision is being implemented.

Formative evaluation prior to and during the inservice measures how well the content met the
current needs of participants. Longitudinal formative and suminative evaluation determines when
specific inservice programs are outdated and new ones need to be developed. It is important to
remeinber that the goals of computer education are changing. The direction and content of compute:
related inservice wil! require careful monitoring to ensure it meets the needs of teachers, and is
continually updated 10 reflect changes in the field.

Dete: 'ning the content of a computer inservice typ. :ally begins with a needs assessment. The
neegs a: *at process can be viewed as a special type of evaluation. The goal of needs
asSessMu lescribe what you want the final s*~te t5 be, assess the current state, and determine
if theirisa . ..epancy between the two. If a discrepancy exists, intervention is necessary.
Inservice is a common component of the intervention process.

CI3 Notebook ¢ 5.1 Evaluation Overview * Page 5
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The introduction v any innovation requires an assessment of the staff skill level wath regards to
the innovation, st..” atatude toward the innovation, and the caaracteristics of the school climate that
impact on impiementation of an innovation. .

A formal formative e aluaton plan typically includes pre and post questionraires to determine
participant knowledge and attitude. This approach is quick and efficient but 'acks descriptive detail,
provides little evidence on participant computer skill level, ar-1 provide little insight into the
problems teachers face when trying to use computers in the classroom. Combining questionnaires
with informal approaches results in a richer description and may identify unanticipated problems ot
concerns. Informal approaches include engaging staff in informal conversations and structured
interviews, attending staff meetings, and talking with administrators.

Assessment of participant initial skill level is both a delicate 1ssue and difficult. Most inservice
teachers object to the idea that they might be given tests of their knowledge and skalls in an area
such as instructional use of computers. This suggests that instead one should use obser ational
techniques. These should include unobtrusive observation (walk-bys of teacher class:voms, noting
who is using school computer facilities, sign out sheets for mobile computers, department requests
for software and hardware) and obtrusive observation (classroom visitations). An excellent
reference on unobtrusive evaluation techniques is Webb et al (1966).

Currently there is little theoretical basis for the development of effective computer related
inservice. Without the development of this knowledge, staff developers will continue to reinvent
the wheel every time they need to conduct computer related inservice. Documenting, through
evaluation, the successes and failures can help us build a common knowl=dge base useful to both
researchers and practitioners.

Magnitude and extent of the evaluation

The appropriate magnitude and extend of an evaluation is dependent on the magnituds: of your
staff development goals for integrating computers into the classroom. Small and simple zoals
requires smaller evaluations, while complex goals require substantial evaluation eforts. As a very %
rough rule of thumb, you might think of spending approximately ten percent of the inservice tme, )
effort, and money on evaiuation.

Longitudinal evaluation is a systematic way to detect permanent changes in paracipant

behavior, the types of changes, and if the changes were the antic ~ated ones. Measuring changes in
participant behavior enables you to assess the level of implementation that has occurred following
inservice. Determining the le vel of implementation is important because with complex changes
(such as increasing in-class computer use) staff developers frequently under estimated the tme
requ.red to bring about a permanent change. Remembe:, evaluation of the impact on students can
not be determined unless some predetermined level of in-class computer use has been achieved.

To date, most evaluation efforts have been smal! scaie and shcrt term. These evaluations
concentrate on measuring the appropriateness of inservice content and materials, the effectiveness of
the delivery system, and immed:a.. changes in participant attitude, knowledge, or skill level
occurred. This information is especially important when developing new inservice programs.
However, without know'edge of the long term residual effects, it is difficult to determine w/hat
changes occurred and if they were maintained. This prevents staff developers from systematically
planning what should be done next or ~hat additional interventions are necessary before moving
on.

Coliecting evaluation data

One overriding concern of any evaluation plan is to not overwhelm the subjects with addinonal
work. This is especially true when working with classroom teachers. Frequently, teachers attend
inservice programs fol'owing a full day of classes and are tired. However, teachers respond
positfvely when they feel the information provided by them is valued and will be used by the project
developers.

()
l:'l
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A substantial amount of data can be gathered quite quick!y if the data collection instruments are
carefully designed. Keep it short and simple (KISS) 15 a reasonable motto. The eval ator should
think carefully about the purpose of each quesnon. How will the data be analyzed, and how wul it
be used?

It1s also important to be aware of the artitude of the subject. ,0u are working with. A volunteer
group in general will be more respective than a coerced group. Evaluation of the the CI? pro_lect
suggests that a volunteer group selected to participant via a compettive process will the most 1+ =1y
to participate in a longitudinal evaluaton. (That is, the ideal situation is that the partic*pants
volunteers, ..ad more people volunteer than < n be accommodate.)

It is highly recommended that all evalua..on information be a.10nymous. (By this we mean that
the facilitator of the inservice shculd nct be able to connect formative and summauve evaluato:. data
collected during and after the inservice with specific individuals in the inservice.) It is a fact of lite
that any =valuation is stressful to people participating in it. Making all data anonymous does two
things. One, it helps assure subjects their responses will not result in negative or puniive actons.
Two, it creates an atmosphere where teachers are comfortable responding in an honest and frank
manner to evaluation questions.

The problum of evaluation stress is compounded when computers are involved. Computer
related inservice can produces high levels of stress because of the ditficulty associated with
integrating computers into the classroom. The combination of the rormal evaluation stress and
stress related to computers has the potential for creating ai extremely bad situaton. Reducing beh
~ources of stress is extremely important if you want to be successful in this major change effort.

An example

In this section we will describe the develop :ent of an inscrument for evaluating a computer
.nservice. We include the instrument that was developed and a sample of the outcomes obtained
when the instrument was used with a group of secondary school science teachers wno were
participating in a series of inservice sassions. We will cover purposes, instrument design, file
coz.tructon, statistical analysis, and interpretation. The ideas illustrated here are euuall) applicatle
in inservices in math, science, social studies, elementary education, etc.

The purpose of our evaluations in the (.13 project were three fold: 1) formative, 2) summat
and 3) long term residual. Here we will conc = —ate on the formative and summative aspects of Os.
workshop devoted to integrating computers in.0 the middle and secondary sche.l science
currici:lum. The same ideas can be applied to inservices axmed at other groups of educators.

Concern for the partigipant: Participants 4o not come to us to be evaluated, they come to
learn. One must keep the forms and the evaluation brief. We allow about 40 miautes for the whole
process during the eight two-h sur inservice sessions, with 20 minutes devoted to mid course
session and 2C minutes devoted to evaluation during ...c final session. The inservice providers
~ere not in the room during the collec’ on of data, the outside cvaluator disaibuted, collectea and
arslyzed the data. i

Form Development: Many of the forms we are using to illustrate the process (a number of
addidonal forms are given in the next chapter) were develope.’ following observaticas of the
sessions. The local evaluator attended the majority of the inse. .ice sessions ind hac a good idea of
what the content was for each session. The specifications driving the writ. g of the forms were to
assess 1) quality of the delivery of the information, 2) interest of the material to th= paricipant, and
3) relevance of the materials to the teaching tasks of the participants.

A | evaluation instrument was developed to specifically fit the software used in the sessions.
The science inservice sessions used Macintosh computers and the primary piece of software was
MicroSoft Works, an integrated package. Most of the inservice participants did not have access to
Macintosh computers in their schools. (This means that modificat’ons of the instrurnent will be
needed to fit other inservices which use different hardware and softwase, and focus on different
subj:ct matter.)

All evaluation instruments should end witl. a series of open ended yucstions. However, it is
prudent to restrict the space allowed for writing open ended responses.
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The usual method of form development involves a stage in which there is a pilot test of the form
itself. In informal and semi-formal situations, this can be accomplished with a small number of
people. The main ideas is to be sure that the wording is clear.

Questionnaire specifications: The instrument given in Figure 2 was used to evaluate a
computer workshop designed for a mixed audience of absolutely novice and more experienced
users of computers. All were middle school and high school science teachers. The main long term
goal of the workshop was to increase the use of computer as a tool in the science classes taught by
the participants.

The goals of the questionnaire were to evaluate the technical quality of the delivery, the specific
action of some of the components, and whether the participants were able to see the major goal of
the workshop. There were a few questions aimed at specific problems such as the effect of
compute. labs on instruction and the problems that participants may have had shifting to an
unfamiliar computer. (While a number of participaats had encountered the Macintosh before,
relatively few had substantial experience with this machine.)

Guestions 1,7, 14, 15, 16, 18, 20, 22, and 25 are directed to the delivery of the workshop.
Question 25, I would recommend this workshop session for other teachers, is particul»rly
important. If the responses to this question was nezztive, then there would hav> been the need for
extensive soul searching and a change in direciion.

Questions 4, 8, 10, 11, and to some extent 9 are directed to the type of programs being
presented in the first half of the workshop. In these sessions the genera’ presentations covered
using the computer and databases. This was what was being taught, it was not negotiable.
Negative responses to these questions would have led to a rethinking of the deiivery system, not a
reemphasis on other materials.

Question 2 and 4, are directed at the general idea of the workshop. These questicus were
covered more thoroughly in the evaluation at the end of the w rkshop.

Question 23, 24, 27, and 29, were directed to some pz.blems revolving around transferring
from Apple to Macintosh computers. Question 26 was very specific because the evalizator noticed
that su...* of . participants seemed to be having difficulty with the mechanics of typing.

In summary: We expect to ask questions focused at the content of the workshop. We expect O
to take a very brief look at the effectiveness o« the delivery systems which include the quality or the
teaching and the programs demonstrated.

Results: Figure 2 presents the evaluation instrument and sample data collected abcut halfway
through the inservice. The relevant information tc examine is the mean responses to each of the
Items 1-25. Itis well not to oveswhelm the user of the data with statistical excesses from packaged
procrams. The inservice facilitator may be ahle to modify the inservice sessions in response to
major deviations from what was aaticipated Means, rounded to the nearest .5, suffice for this
purpose. Of course, some irservice facilitators will want to see more detailed statistics. We have
not included additior.al statistical data here, but the evaluator of the pryject provided as much detail
as the facilitators desired.

Output in the form of Figure 2 contains information that is very helpful. In particular, question
3 reveals that participants see the ability to use computers more in the future as being enhanced. It
is quite apparent that the overall evaluation of this workshop is good. The participants feel mor2
confident with computer (Q1), find the material worthwhile (Qi4), and see the workshop as
reievant. Some Of the texture of the situational setting can be found in the participants responses to
the questions about availability of computers (Q21 and Q13). Those delivering the workshop
should be proud of the respcnses to Q14, the binder and handout materials are useful; Q16, the
workshop lived up to my expectations; and Q25, I would recommend this workshop to others.
Responses to all these questions are near the top of the scale.

There are worries; Q2 indicates that they are not using the computer more. Q9 and Q11 indicate
that more time should be spent on why databases are needed and the game of the week.

It is important to remem*er why this particular workshop was selected for illustration. It was
the first time the science inservice was offered to a group of teachers, and it was the first time the
inservice facilitator was in charge of such an extensive inservice series of sessions. Differcnt
computers were used (that is, Macintosh computers instead of the Apple 2 computers that the
participants might have anticipated). The second prescatation of the material (that is, a replication of
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the inservice series done the next year) showed that the providers made scme changes that were
reflected in the participants responses. The evaluator does not recommend cross groups
comparisons because conditions and clients are not constant.

Science Inservice Evaluation Instrument (This is the start of Table 2)

(Note: This instrument was designed to require about 20 minutes to complete. The small letter "m”
in th, response field indicates the Mean Response of a group of science teachers who were
participating in a sequence of eight two-hour computer inservices.)

Irstructions: Please take about 20 minutes of your time to fill out the form. It is designed to help
us assess the quality and effectiveness of the inservice, and to improve it. All responses will be
confidertial. Only summary statistical data and responses that cannot be used to identify specific
participants will be provided to the inservice facilitator.

In the {ollowing questions, a response of 1 indicates that you strongly disagree with the statement,
while a response of 5 indicates that you strongly agree with the statement. . response of 3 is
neutral.

Disagree Agree

1.  Ifeel more competent with computers than I did at the start 1 2 3 4 5
of this workshop. m

2.  1am using computers more with my students than I did 1 2 3 4 5
at the start of the workshop. m

3. Asaresult of this workshop, in the future I will be able to 1 2 3 4 5
use compu.ers more with my students. m

4.  Ican see ways to integrate the programs demonstrated in 1 2 3 4 5
the workshop into my curriculum. nil

5.  Asaresult of this workshop, I have found programs not 1 2 3 4 5
demonstrated in the workshop and integrated them m
into my curriculum.

6.  Ihave been able to interest other teachers in what we have 1 2 3 4 5
been doing in these workshops. m

7. The sessions contain too much information to 1 2 3 4 5
absorb comfortably. m

8.  Iwould like to see some programs demonstrated that are 1 2 3 4 5
directly related to science. m

9.  The Game of the Week has been helpful. 1 2 3 4 5

m

10. The sessions have helped me recognize non computerized 1 2 3 4 5
database applications in my classroom. m

11.  Ifeel that databases have a legitimate role in science 1 2 3 4 5
classrooms. m

i2. Time should be spent exploring practical problems like 1 2 3 4 5
getting students to the computers. m

CI3 Notebook © 5.1 Evaluation Overview ¢ Page 9
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

The greatest block to using computers is lack of access. 1 2 3 4 5
m

The contents of the binder (the handouts) is worthwhile. 1 2 3 4 5
m

The workshop activities are relevant to my current 1 2 3 4 5

classroom needs. m

This workshop has lived up to my expectations. 1 2 3 4 5

m

I have learned a great deal about computers from other 1 2 3 4 5

participants in the inservice. m

We should take more time to explore the programs 1 2 3 4 5

that we have seen in the workshops. m

The instrucors shouid have spent more time assessing 1 2 3 4 5

existing computers skills in the group of participants. m

The written materials clearly explain the software that 1 2 3 4 5

we are using during the workshop sessions. m

The district emphasis on computer laboratories for word 1 2 3 4 5

processing limits access to computers at those times I m

might use them for science.

The progress of the workshop through the computer programs 1 2 3 4 5

we have explored is slower than I would have liked. m

Transfer (of my previous computer imowledge) from other 1 2 3 4 5

computers to the Macintosh was relatively easy for me. m

Leaming the mechanics of using the computer is more the 1 2 3 4 5

responsibility of the individual teacher (via working outside m

of the workshon) than it is of the workshop facilitators during

workshop sessions.

I would recommend this workshop for others. 1 2 3 4 5

m

Instructions: The following four questions can be answered Yes or No. Please circle your

choice.

(Note to reader: The percentages given are data from the same group as above.)

26.
27.

28.

I 'am a reasonably competent touch typist. Yes 67% No 33%

I was familiar with the Macintosh computer before Yes 42% No 58%
the start of the workshop.

The bulk of the material we have covered was familiar Yes 25% No 75%
to me before the start of the workshop.

Gl
. )
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29. I was familiar wvith the Apple II computer or other computers Yes 67% No 33%
before the start of the workshops.

‘ Instructions: Please provide brief responses to the following questions. Use the back of the
page if necessary.

30. Whatis the most positive aspect of the workshop?
31. What are the factors most needing improving?

32. Piease write up three ideas that you think you have picked up that may be directly applicable to
your classes.

33. Any other comments you would like to make would be appreciated.

Table 2: Science Inservice Evaluation Instrument

e 96
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3.2
EVALUATION FORMS

This section contains samples of a number of the evaluation forms used during the NSF project
inservices.

Title of Form Page
Principal Interview Form (Needs Assessment) 2
School Site Information Sheet 4
CI3 Teacher Needs Assessment 5
Concerns Questionnaire 7
Computer Attitudes Survey 11
Sample Results from Computer Attitudes Survey 12
Ease of Use Survey 13
Participant Log Sheet 14
Social Stu_.es Inservice Evaluation 15

9
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Principal Interview Form (Needs Assessment)

Name:

School:

Date:

Principal interviews are conducted as part of the needs ssessment. The 1dea is to interview the
principals (or other high level school administrators) in the schools of the inservice participants.
Ideally, the people Pzing interviewed would also participate in all of the inservice sessions, or at
least in a significant number of them. Research suggests that this is highly desirable if the intent is
that the inservices will lead to changes in the classroom. School administrators are key educational
change agents. Unless they give open and strong support to teachers working to niake change in
the curriculum, relatively little change is apt to occur.

One typically begins an interview by explaining its purpose and what the information will be
used for. The person being interviewed should be assured that the information will be confidential.
Some people doing interviewing find it desirable to use a tape recorder. If this is done, be sure to
ask the interviewee if he/she minds being recorded. Since direct quotes of the answers are not
needed and many people feel uncomfortable talking into a recorder, it is probably better to no: make
use of a recorder

When severzl people are to be interviewed for the same purpose, it is helpful to have a script or
a sequence of questions that all will be asked. However, feel free to deviate from the script in order
to follow up on important issues.

1. 'What do you perceive are the most pressing needs related to the use of computers in your
school? (Wote: Presumably the interviewee knows that your orientation is toward instructional
uses of computers. However, you might find that the answer provided is oriented toward
administrative uses. If so, you might want to try this question again, but emphasizing
instructional uses.) .

2. Please describe the role and duties of the computer coordinator or computer building

representative at your school. (If there is no such person, probe to find the name of the person
who tends to do the most in helping the school make instructional use of computers.)

3. Please describe some of the instructional uses of computers currently occurring at your school.

(_! .
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4.  What computer equipment is available for use by students and teachers at your school? Where
and/or how is it situated?

5. What training has your staff had in the use of computers?

6. What training have you had? (Describe how you use computers to do your job.)

i

7. Does your school have a written set of long-range plans for instructional use of computers? (If
yes, can you provide me with a copy? What are some of its key goals?)

8. Does your school district have a written set of long-range plans for instructional use of
computers. (If yes, can you briefly describe the plans?)

9. Are there other ‘mportant things I should know about instructional use of computers in your
school that would be helpful in designing and conducting inservice for your teachers?

Sy
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School Site L.:formation Sheet

(Note: 1t is often quite desirable to hold inservice sessions in the schools of the participants. This .
form is designed to aid in collection of information about the computer facilities available in a school

that might be available for inservice sessions and/or that might be available to inservice participants

for their personal use and ise with students.)

Site Contact Person

Which equipment is available?

When is equipment available?

Where is equipment available?

What is the procedure for organizing or obtaining equipment for use in the classroom? ‘

What is the procednre for securing the lab?

What software is available?

How is it obtained?

Time schedule? (Obtain a copy of the school and its teachers' time schedule.)

it
- )L
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CI3 Teacl.er Needs Assessment

‘ Name:

School:

(This instrument is designed to be filled out by teachers who might be interested in participating in a
computer inservice. One way to make use of this instrumen. is to meet with the teachers in a school
who have expressed some interest in an inservice. Discuss the nature of the types of inservices that
might be possible. Answer their questions. Then have each person who might be interested in
participating in an inservice fill out the following form. Assure the teachers that the results will be
confidental.)

Instructiors:
For numbeis 1-5 below, please circle yes or no.

1. Have you requested that your school or department purchase any software
within the last year?
YES NO

A

2. Have you used the school district's software preview center within the past 12 months?

YES NO
3. Does the integration of the computer in education change the priorities of what she uld be taught
Q in the curriculum?
YES NO

4. Do you plan to purchase a personal computer within the next 12 months?

YES NO
5. Do you have a computer in your home?
Y:<S NO
If you circled YES,
(a) What brand and model 1s it?
(b) How much is it used, and for what purposes?
(c) Do you tring it into the classroom? YES NO

Instructions:
For numbers 6-14 below, please write a brief answer.

6. List the subject areas in your curriculum where you think computer use is currently helping
your students.

{)

v

oo
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10.

11.

12.

13

14.

List the general types of computer applications y2u think are currently helpings your
students.

List the subject areas in your curriculum where you think computer use is currently helping
you.

List the general types of computer applications you think are currently helping you.

List the areas (not necessarily in your classroom) where you might like to use a computer if
you could gain appropriate training and access to facilities (ie., any L.nd of personal use,
recreation, database, gradebook, etc.).

List the names of the computer programs/packages (titles) you have ordered or requested to be
ordered for educational/school use in the last year.

List the names of the top 5 computer programs/packages (titles) :hat you use or have used
most frequently with your students.

(a) List the names of the top five computer programs/packages (titles) that you use in your role
as an educator or for personal use.

(b) Indi’cate the approximate number of computer programs/packages you use with your
classes?

(c) Indicate the approximate number of computer programs/packages that you use for
personal use?

What kind of inservice or workshops would you likc *0 see in the future? What characteristics
and content would they have to have so that you would probably participate on a voluntary
basis?

- w7z
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Concerns Questionnaire

‘ Name

Date

The purpose of this questionnaire is to determine .. .oncsms people have about future
educatio.ial innovations. The items were developed from typical responses of school and
college educators who ranged from having no knowledge at all about various innovadons to
many years experience in using them, Therefore, a number of the items may appear to be of
lintle relevance to you at this fime. For the completely irrelevant items, please circle "0" on the
scale. Other items will represent those concemns you do have, in varying degrees of intensity,
and should be marked higher on the scale, according *o the ¢+ »lanation at the top of each of the

following pages.
For example:
0 1 2 3 4 5 6 7
Not true of me now Somewhat true of me now Very true of me now

01234567 This statement is very true of me at this time. (Circle the 7. A slightly
less strong response would be given by circling the 6.)

01234567 This statement is somewhat true of me now. (Circle the 4. A slighly
weaker response would be given by circling the 3 while a slightly
stronger response would be given by circling the 5.)

01234567 This statement is not at all true of me at this time. (Circle cie 1. A
’ slightly stronger resoonse ‘would be given by circling the 2.)
01234567 This statement seems irrelevast o me. (Circle the 0.)

Please respond to the items in terms of your present concerns, or how you feel about your
iz.volvement or potential involvernient with integration of computers into instruction. We do not
hold to any one definition of this innovation, so please think of it in terms of yowr own perception
of what itinvolves. Since this questionnaire is used for a variety of inrovations, the term
computer integration never appears towever, phrases such as “the innovation," "This approach,”
and "the new system" 2ll refer to co’nputer integration. Remember to respond to each item in terms
of your present concerns about your involvement or potential involvement with camputer
integration.

Thank - su for taking time to complete this task.

Copytight, 1974
’ Procedures for Adopting Educational Innovations/yCBAM Project
R&D Center for Teacher Education, The University of Texas at Austin

N4
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Not true of me now
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Copyright, 1974

3 4 5 6 7

Somewhat true of me now Very true of me now
I am concerned about evaluating my impact on students.
Twould like to revise the innovation's instructional approach.
I 'am completely occupied with other things.

I would like to modify our use of the innovation based on the
experiences of our students.

Although I don't know about this innovation, I am concerned
about things in the area.

I would like to excite my students about their part in this
approach.

I am concerned about time spent working with nonacademic
problems related to this innovation.

I would like to know what the usc of the innovation will
require in the immediate future.

I would like to coordinate my effort with others to maximize
the innovation's effects.

I would like to have more information on time and energy
commiitments required by this innovation.

I would like to know what other faculty are doing in this area.

At this time, I am not interested in learnin~ ~hout this
innovation.

I would like to determine how to supplement, enhance or
replace the innovation.

T'would like to use feedback from students to change the
program.

I would like to know how my role will change when I am
using the innovation.

Coordination of tasks and people is taking too much of my
time.

I would like to know how this innovation is better than v hat
we have now.

Procedures for Adopting Educational Innovations/CBAM Project
R&D Center for Teacher Education, The University of Texas at Austin

i "' ‘P -
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0 1 2 3 4 5 6 7
Not true of me now Somewhat true of me now Very true of me now

‘ 01234567 I am concerned about students' attitudes toward this
innovation.

01234567 I now know of some other approaches that might work better.

01234567 I don't even know what the innovation is.
01234567 I am concerned about about not having enough time to organize
myself each day.

01234567 I would like to help other faculty in their use of the
innovation.

012345617 I have a very limited knowledge about the innovation.
012345¢67 I would like to know the effects of reorganization on my

professional status.

01234567 I am concerned about conflict between my interests and my
resporsibilities.

012345617 I am concerned about revising my use of the innovation.

o
—
[(8)
w
H
W
(=,
~

I would like to develop working relationships with both our
faculty and outside faculty using this innovation.

7 {am concerned about how the innovation affects students.
012345¢67 I 'am not concerned about this innovation.
01234567 I would like to know who will make the decisions in the new

system.
0123456717 I would like to discuss the possibility of using the innovation.

012345©67 I would like to know what resources are available if we decide
to adopt this innovation.

01234567 I am concerned a2bout my inability to manage all the
innovation requires.

012345%867 I would Iike to know how my teaching or administration is
supposed to change.

01234567 I would like to familiarize other departments or persons with
the progress of this new approach.

Copyright, 1974
Procedures for Adopting Educational Innovations/CBAM Project
R&D Center for Teacher Education, The University of Texas at Austin

g
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Demog~aphic Self-Description

10.

11.

12.

13.

PLEASE COMPLETE THE FOLLOWING:

1

What percent of your job is:

Teaching %  Administration %  Other (specify) %
Doyouwork:  fulltime parttime _____

Female Male

Age: 2029 30-39____ 4049 ___ 50-59____ 60-69 __
Highest degree earned:

Associate Backalor_____ Masters Doctorate

Year degree earned: 7. Total years teaching ____

Number of years at present school:

¥z how may schools have you held full time appointments?

one two three four fiveormore _____

How long have you been involved in computer integration, not counting this year?

1 2 3 4 5 years
never ___ year___ years___ years___ years___ Ormore _

1n your use of computer integration, do you consider yourself to be a:
nonuser ___ novice ___ intermediate ___ old hand ___ past user
Have you received formal training in computer integration (workshops, courses):

yes no

Are you currently in the first or second year of use of some major innovation or program
other than computer integration?

yes no

If yes, please describe this program briefly.

Copyright, 1974
Procedures for Adopting Educational Innovations/fCBAM Project
R&D Center for Teacher Education, The University of Texas at Austin
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Computer Attitudes Survey

Name:

School:

(Note: Itis relatively common to administer an attitude scai. .efore and after an inservice, a .
perhaps a third time for Jong term follow-up. This is done as part of the summative evaluaticn of an
inservice. As for all collections of evaluative information, participants should be reassured that the
informat.on collected will be confidential and will not atfect iheir grude i the inservice. Ideally,
this survey fcrm would be administered, collected, and 2na’ zed by someone other than the
inservice facilitator.)

Instructions:

Please circle the number that bes: describes your attitude. If you stroagly agree with the statement
circle 1 for strungly agree. If you szongly disagree with the statement circle 5. Circle 3 if your
attitude toward the statement is neutral.

Strongly Strongly
Agree Disagree

1. Computers can improve learning of higher order skills. 1 23 45

2. Computers will improve education. 1 2 3 45

3. Computers can improve drill and practice. 1 23 45

4. Computers will create jobs needing specialized training. 1 2 3 45

5. Computers will improve health care. 1 2 3 45

6. A person today cannot escape the influence of computers. 1 2 3 45

7. Computers will displace teachers. 1 23 45

8. Computers will delumanize society. 1 23 45

9. Computers can teach better than teachers. 1 2 3 45

10. Computers are beyond the understanding of the typical person. 1 2 3 45

11. Computers will replace low-skill jobs. 1 2 3 45

Scale from Compuser Attitudes Factor Structure developed by Bannon, Susan H., Marshall, Jon C., and Fluegal,
Susan in Cognitive and affective computer aititude scales. A validity study. Educational and Psychological
Measurement, 45, 679-681.

RN
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Sample Results from Computer Attitudes Survey

The Computer Attitudes Survey was administered to 28 participants at the beginning and end
of an eight-session inservice aesigned to teach tool use of computers in the curriculum. The table
below gives the means of their responses. The last column gives the results of a 2-tail t-test, and

indicates a significant change only on the first item.

Item Beginning Ending
Number Mean Mean
L. 1.786 1.250
2. 1.857 1.929
3. 1.571 1.714
4. 1.407 1.510
5. 2.036 1.857
6. 1.357 1.429
7. 4.571 4.750
8. 4.179 4.250
9. 4.500 4.643
10. 4.357 4714
11. 3.321 3.500

. I’""
N )

2-tail t-test

026
731
355
490
408
691
259
646
460
.096
456
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Ease of Use Attitude Survey

Name:

School:

(Note: This attitude survey form could be administered concurrently with the Computer Attitudes
Survey. For many teachers, their attitude toward ease of avaiability and access of computer
software and hardware may be a major determining factor in whe:her they make instructional use of
computers for themselves and their students.)

Instructions:

The followirg activities relate to the ease of using computers and software in your curriculum and
classroom. For numbers 1-7, please circle the number that best describes your attitude towards
each activity. The scale runs from 1 (Very Difficult) to 5 (Very Easy).

Very Very
Difficult Easy

1. Obtaining a computer and

monitor for use in my class is 1 2 3 4 5
2. Obtaining the proper software is 1 2 3 4 5

e 3. Scheduling the use of the

computer lab for my class is 1 2 3 4 5
4. Obtaining time for setting up

the computer in my class is 1 2 3 4 5
5. Obtaining time for learning how

to use and review new software is 1 2 3 4 5
6. Obtaining time for using the

computer within the present

curriculum is 1 2 3 4 5
7. Using a computer and software

in my class is 1 2 3 4 5

8. The number of machines availab;: for use in my classroom is

9. The number of teacher(s) who share the available machines is

2y

Q CI3 Notebook ¢ 5.2 Evaluation Forms * Page 13




Participant Log Sheet

(Note: Participants were requested to keep a daily log of their computer use and related activities
during the weeks of the inservice sessions. These were turned in each week and provided the
inservice facilitator with valuable formative evaluation information.)

Name Date

Please use this form to record all of your computer-related activities, both at school and at
home, during the week. This log sheet is not used for grading purposes. Its purpose is to
provide formative evaluation information to the inservice facilitator.

Monday

Tuesday

Wednesday

Thursday

Friday

Weekend

Use back of sheet for notes, additional comments, and questions you would like
to ask the inservice facilitator.

>t

U
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Social Studies Inservice Evaluation Form

(Note: A formative evaluation form of this sort can be used in almost any inservice directed
toward helping participants learn to make increased and appropriate instructional use of computers
in their classrooms. The sample form provided here was designed for use in an inservice for
secondary school social studies teachers. With slight modification it can be used in a math,
science, elementary schcol, etc. inservice. Participants should be assured that their answers will
be kept confidential and will have no bearing on their grade in the inservice, if grades or other
requirements have been established for satisfactory completion of the inservice. It is desirable that
this form be administered by someone other than the inser..ce facilitator and that the results be
compiled by someone other than the inservice facilitator. The inservice facilitator should only
receive summary statistical data and participant comments that cannot be associated with specific
participants. Note also that the same form could be used several times during an inservice that
extended over a number of sessions.)

Name:

School:

We are interested in your overall evaluation of this workshop. For numbers 1 - 34, please circle the
number that best describes your attitude. If you agree with the statement circle 5 for agree. If you
disagree with the statement circle 1. Circle 3 if your attitudz toward the statement is neutral.

Disagree Agree

1.  Ifeel more competent with computers than I

did at the start of this workshop. 1 2 3 45
2. My students have increased their classronm use

of coraputers as a result of this workshop. 1 23 435
3. Lack of student access to compute.s is the greatest

block to my integrating computers into the

curriculuri. 1 23 435
4.  Ifeel competent integrating the software programs

and activities demonstrated in the workshop into my

teaching. 1 23 45
5. I'have svught out and located s sftware

programs not demonstrated in the workshop

and integrated them into my curriculum. 1 23 45
6.  Ihave been able to interest other teachers

in what we have been doing in these wecrkshops. 1 23 435
7.  Too much information was p» ..ated during the

sessions to absorb comfortably. i 23 45
8.  I'would like to see the workshop demonsirate

software programs and activities more discctly

related to my content area. 1 2 3 45

12
'

-
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10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

Time should be spent exploring practical
problems like getting students to the computers.

As a result of this workshop I will increase my
instructional use of computers with ry students.

The contents of the participant notebook and handouts
will be useful in planning and developing computer
related activities for my classes.

I have started collecting computer software disks.
This workshop has lived up to my expectations.

I have learned a great deal about computers
from other participants in the workshop.

More time should have been set aside for participants
to explore the software programs and materials
demonstrated during the workshop.

The written materials clearly explain how to move
through the programs.

The progress of the workshop is slower than
I would have liked.

The information presented in the sessions is
relevant to my classroom.

I would recommend this workshop to other
teachers.

I am not convinced that computers will
increase student achievement in my content
area.

I now talk more to other teachers about computers
than I did at the start of the workshop.

Money for computers should be shifted from
other areas of the school budget.

The instructors should have spent more tin.e
demonstrating a greater variety of software.

The greatest block to my using computers in
the classroom is my philosophical disagreement
with their worth in my content area.

The progress of the workshop is faster than I
would have liked.
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26.  Lack of teacher access to computers is the greatest
@ block to my using computers. 1 23 45

27. I'would like a workshop leader to come into my
classroom and demonstrate a lesson using the computer
as an instructional tol. 1 2 3 45

28. ] feei more comfortable using computers with my
stadents waun I did at the start of the workshop. 1 23 45

29. Iam willing to have someone come into my classroom
and observe me using computers with my students. 1 2 3 45

30. Iam more inclined to let students use computers
to develop an understanding of <oucepts and ideas than I
was at the start of the workshop. 1 2 3 45

31. Iwould have liked time during the workshop to
modify and/or develop computer acuvities for use in
ray classroom. 1 23 45

32. I'would prefer that all workshop participants be
teaching the same courses and grade levels. 1 2 3 45

33. Ifounditeasy to get access to compute.
hardware and software between sessions to ..y out
‘ ideas we learned in the workshop. 1 2 3 45

34. Iwould be more likely to use computers if there
was a computer resource person I could consult
with at my school. 1 2 3 45

For questions 35 - 40 cicle, please circle yes if ycu agree with the statement and no if you disagree
with the statement.

35. TIhave spent more time watching others use ihe
computersi the workshop than I have spent in
using them myself. Yes No

36.  The goal of this workshop should be developing
teacher skills in the practical use of the computer. Yes No

37. Ifelt pressure to attend this workshop from other
sources. Yes No

I would rather spend more time with the computers
and less time concemning ourselves with issues
such as other resources in the school. Yes No

14

CI3 Notebook ¢ 5.2 Evaluation Forms ° Page 17




39.  The goal of this workshop si.ould be developing an
understanding of how to integrate computers into my
content area. Yes No

40.  Thave increased my understanding of how to use computers
as a problem solving tool as a result of this workshop. Yes No

For numbers 41 - 48 please circle the pumber the best describes your attitude toward eacu of the
softwarz programs listed. If you think the program .vas excellent circle 5 for excellent. If you
think the program was poor circle 1. Circle 3 if your attitude toward the program is neutral. Please
do not refer to your handouts or notebook; we are interested in how you remember these software

programs.
Poor Excellent

41.  United States Database 1 2 3 4 5
42.  North American Database 1 2 3 4 5
43.  President Elect 1 2 3 4 5
44.  The Other Side 1 2 3 4 5
45. U.S. History 1 2 3 4 5
46. Easy Graph 1 2 3 4 5
47. MECC Graph 1 2 3 4 5
48.  Bank Street File 1 2 3 4 5

Please write brief answers to the following questions.

1. Has the workshop been relevant to your needs?

2. Has the workshop been organized in a way that facilitated learning? If not, how can we
improve it?

3 Please write a short description (2 or 3 sentences) of what you perceive as the purpose ot the
workshop.

-

~—

)

CI3 Notebook 5.2 Evaluav.. 2 Forms ¢ Page 18




Identify the most positive aspect(s) of the workshop?

Please describe two or three ideas demonstrated during the workshop that are directly
applicable to your classes.

WHhat can we do to improve this workshop and others like it?

Please feel free to make any gencral comrments about the in-service.

16
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5.3
‘ LONG TERM FOLLOWUP EVALUATION

As indicated in Section 5.1, relatively few inservice prjects conduct meaningful long term
followup evaluation to determine possible effects of the inservice. The NSF project conducted quite
a bit of long term followup evaluation. Most of this research was conducted by two graduate
students who were employed by the project and conducted the evaluations as part of their Ph.D.
dissertation research. The references to their Ph.D. dissertations are given below. Each of these
dissertations is available for $20 from the International Council for Computers in Education, 1787
Agate Street, Eugene, Oregon 97403,

Hanfling, Seymour Samuel ( December 1986). A formative evaluation of clementary and
secondary staff development inservices on integrating computer innovations into the curriculum.
Ph.D. Dis: :rtation, University of Oregon.

Johnson, Vivian Patricia ( August 1988). An exploratory case study describing the long-term
residual effect of the computer-integrated instruction nservice (CI3 project). Ph.D. Dissertation,
University of Oregon.

The following pages contain some of the instrumentation that was used in the long term
evaluztion. Much more detail is provided in the Ph.D. dissertations. Readers interested in the
details of such long term evaluation are well advised *o begin by reading Vivian Johnson's

dissertation.
Title Fage
‘ CE Inservice Participant Focused Inierview (Long Form) 2
CB Inservice Participan. Focused Interview (Short Form) 7
CB Project Long Term Assessment 9

A
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CI3 Inservice Participant Focused Interview

(Long Form)

Site: Date:

Subject: Researcher:

Introduction

Purpose This interview is part of the CI3 inservice follow-up. The interview is a
major source of data to help us determine the re~:dual effect of the inservice
you completed.

Topics to be Interview questions will riefly cover the following topics: your

covered teaching experience, your experience with computers, features of the
inservice, your attitude and expectations about using computers in
education, and how compleiing the inservice affected you. If there is time
available at the end of the interview, please feel free to go back and provide
more detail on specific questions.

Ethics I would like to tape revord this interview only for the purpose of validating
the accuracy of 1y questions. The taped interview will be heard by only
myself and (list and other names and explain why they may also listen to the
recording). Your name will never be mentioned, nor will any particular
response be connected to you. In addition, you may tum the tape recorded
off at any time.

Concems of Do you have any questions or concerns bzfore I begin?

respondent
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Experience

Teaching

Computers

Inservice
Features

Content

Positive
features

Limitations

(Time allocation 5 min)

110w long have you been teaching (brief)?

Briefly describe your experience with computers.

If experienced, what brands of computers do you feel comfortable using?

— Apple — IBM

— At ——Radio Shack

. Commodore (PET) . Commodore C-64
____ Macintosh __ Other (Note Brand)

{Time Allocation 5-7 min.)

What did you perceive as the subject of the inservice you completed?

What were the features that made the inservice
work best for you? Examples?

(As a backup, show list of inservice features and ask: Do you remember
any of these features?)

What features of the inservice limited its success?

(As a backup, show list of features and ask: Others say these features are
the most important, what would you add or delete? Did your inservice
have these?)

10
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Changes over
time

Attitudes
and Expectations

Zomputers
in education

Would your answers have been different just after
you finished the inservice?

(Time allocation 10 min.)

What do you think we should be doing with
computers in education?

Probe to elicit teachers'’ perceptions in the following areas: appropriate
uses Of computers

enrichment _____ remediation
regular instruction

If time permits sugg.st teachers describe somr . pecific examples of
appropriate uses.




Teaching

Effect on
students

Reason for
inservice

Anticipated
QOutcomes

QOutcomes

Expectations

Knowledge
and Skills

Teaching

Students

What would you like to be doing with computers in your own classroom?

What effect will classroom use of computers have
on your students?

How will they respond? What will they learn?

Why did you sign ap for the inservice?
Was it voluntary? __ yes __ no

What did you hope to learn? What did you hope
to be able to do?

(Time allocation 15 min.)

Did you learn what you hoped to learn?
Why? Why not?

Describe what you learned? What facts and skills?

Did the inservice affect the way you teach? Either
how you teach or what you teach?

Name the computer applications that you feel are the most beneficial to
your students?
(Provide only wead processing as an example of a computer application.)

() 2 1
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Plans

Problems

Changes
in inservice

Final
Instructions

Have you seen changes in your students since using computers iz the
class?

(Possible examples: student attitude towards school, towards learning,
towards subject matter.)

What do you nlan to be doing with computers in the future?

What factors influence your choice to use or not use computers in your
classroom.

(If participants have difficulty anewcring this questions - suggest they
think about the following: access to computers, time issues, support
from school administration, etc.

What problems have you had trying to use computers that the inservice
did not prepare you to solve?

How would ycu change the inservice
(Omit if time becomcs a problem)

We are at the ¢nd of the interview, is there
anything else you would like to mention or a question you wish to go
back to.

Please thank the individua! for their time and input and tell
them they have been very helpful.

I)l}
Y

CI3 Notebook 5.3 Long Term Evaluation ¢ Page 6




CI3 Inservice Participant Focused Interview
(Short Form)

Name:

School:

Date:

Instructions:

Instruct the participant to answer the following questions as briefly as possibls. (Note: Use the
same confidentiality discussion as is given with the Long Form.)

1.  Describe the purnose of the CI3 computer workshop.

2.  State why you participated in the CI3 computer workshop.

3. List three changes, in you as an individual or teacher, that can be wttributed to your
participation in the CI> sessions.

a)

b)

23
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4.  Identify the three most important experiences tha occurred during the training.
a)

b)

c)

5. List the subject areas, identified in ine training, where computer use benefits your
students.

6.  List the computer applications, identified in training, that benefit your students.

7  List the subject areas, discussed in training, where you think computer use benefits you.

8.  List the computer applications, utilized in training, that benefit ycu.

9. Do you feel you know enough about computers to make effective use of
them in your teaching?

10. How has the non-computer content of what you teach been affected by your increasing
computer knowledge?




CI3 Project Long Term Assessment

Name:

Schooi:

Instructions for Part 1:
For r.umbers 1-9 below, please gircle yes or no.

1.

£

Do you stll have, use, or reference the computer workshop handouis/materials?
YES NO
Prior to the computer workshop, was there an in-school computer interest or support group at

your school?
YES NO

Following the completion of the workshops, has a computer interest or support group been
formed?

YES NO
Have you requested that you: school or department purchase any software within the last year?
YES NO

Do you use the school district's software preview center?

YES NO
Do you have a computer in your home?

YES NO
If you circled YES,
(a) What brand and model is it?
(b) Do you bring it into the classroom?

YES NO

Do you plan tc purchase a personal computer within the next 12 months?
YES NO

Does the integration of the computer in education change the priorities 2f what should be taught
in the curriculum?

YES NO

.\,)!-:
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9. Do you feel that you know enough about computers to make effective use of them in your

teaching?
YES NO e

10. (a) List the names of the top five computer programs/packages that you use either in your role
as an educator or for personal use.

(b) Indicate the approximate number of computer programs/packages you use with your
classes?

(c) Indicate the approximate number of computer programs/pack..ges that are for your
personal use? _____

11. List the names of the top five computer programs/packages (titles) that you use c. have used
most frequently with your students. ‘




Instructions for Part 2:
Please answer each of the following questions with a checkmark (V) .

1.

Before the inservice sessions, how involved were you in integrating
computers into your curriculum?
none slightly somewhat very

Since the inservice training, have you increased your involvement in
the integration of computers into the curriculum?
none ___slightly moderately much

Before the training, were you part of a local computer support group?
—Yes ___No

Since the training, have you been involved in starting a local computer
support group or become a member of one?

—Yes ___No

Since the inservice sessions, have you increased you communications
with others about integrating computers into the curriculum?

_Yes ___No

If you checked "yes" to question number 5, please indicate the approximate number of people
you have communicated with in each of the following categories:

Approximate

Number of People Categories

Shared information with people unaware of how to
integrate computers into the curriculum.

Exchanged information with people already involved
with integrating computers into the curriculum.

Contacted other inservice session participants.

Have you used any of the materials you received at the inservice
sessions? ___Yes ___No

If you checked "yes," how useful did you generally find the materials to
be? Please check one.
__ Useless . __Hardly useful ___ Somewhat useful ___ Very useful

Do you think the type of training you received helps to promote computer
integration into the curriculum? __ Yes __No

227
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@ Their inquiring minds want to know.

And you Il help them discover how to find the  Teachinz Thinxing Skills v » Daiabasss contains

answers. By using Teaching Thinking Skills 14 data files and 46 work ot and transparency
with Databases in your classroom, you'll masters. Teach with datat  .es in any subject
challenge students to develop a mind of using AppleWorks® or FrEdBase.

their own.

Use Teaching Thinking Skills with Dutabases...
Designed for Grades 4-8, this step-by-step because they want to know.
guide by Jim Watson gives you the
opportunity to impact your students’
cognitive development through the use of 'STE. University of Oregon, 1787 Agate St.,
databases. Fugene. OR 97403-9905: ph. 503/346-4414,

Introduction to Programening in Logo Using ' The turtle moves ahead.
LogoWriter

Introduction to Programming in Lago Using
Logo PLUS.

Training for the race is easier with
ISTE's Logo books by Sharon Yoder. Both
are designed for teacher training, intro-
ductory computer science classes at the
secondary level, and helping you and
your students increase your skills with
Logo.

You are provided with carefully
sequenced, success-oriented activities for
learnisig either LogoWriter or Logo PLUS.
New Logo primitives are detailed in each
seciion and cpen-ended activities for
practice conclude each chapter.

Keep your turtles in racing condition.

ISTE, University of Oregon
e 1787 Agate St., Eugene, OR 97403-9905
ph. 503/346-4414.




Finally, a long distance relationship that

won’t break your heart.

o 4 s o=

ISTE offers eight Independent Study courses that get to th. heart of Iearning.

Each course thoroughly covers the title material and is designed to provide staff develop-
mentand leadership training. You correspond directly with the course’s instructor by mati,
and can receive graduate credit through the Oregon State System of Higher Education.

Classes offered this year are:
* Introduction to Logo for Educators
(avzilable for LogoWriter or Logo PLUS)

* Fundamentals of Computers in
Education

* Long Range Planning for Computers in
Schools

* Computers in Mathematics Education
* Computers and Problem Solving

* Introduction to AppleWorks for
Educators

* Compaters in Composition

e Effective Inservice for Instructional Use
of Computers in Education

Register for classes independently or
with a group. Districts enrolling six or
more teachers receive a fee reduction for
each person ~nrolled.

Courses range in price for 3-4 quarter-
hours of graduate credit. You have one
year to complete your course.

Start a great long distance relationship
toda, withanISTE Independent Study Course.

Request an Independent Study course
brochure. Write or call:

ISTE, Unviersity of Oregon,
1787 Agate St., Eugene, OR 97403-9905
ph. 503/346-4414

N
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Q AppleWorks f¢:° Educators—
A Beginning and Intermediate
Workbook hits ISTE’s best-seller list.

. /é}; 8 g ,ﬁ ,I///’ ./:»j,l/,/' ,/ ,//_I' I// / _/ J “ (/ :
A 2% 2. 15, 117 '-”/..:'::‘ ./"/"_,/;/', )
Over 20,000 ""g N 4 g

copies sold! * 4

There’s a good reason Linda
Rathje’s AppleWorks for ] _
' Educators—A Beginning and , [H
Intermediate Workbook sells so
well. It works. b &
Word processing, database
and spreadsheet management, ,
and printer options are detailed i
step-by-step. Both novice and experienced AppleWorks
users benefit from the depth and strength of the material.
AppleWorks for o Jucators—A Beginning and
Intermediate Workoook has been revised to include a mail
merge section, expanded integration activities, glossary,
and up-to-date articles from The Computing Teacher.

Move AppleWorks for Educators—A Beginning and
Intermediate Workbook to the top of your reading list.

$22.95 plus $3.95 shipping per copy

, ISTE, University of Oregon, 1787 Agate St., Eugene, OR,
@ 97403-9905; ph. 346-4414.
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The International Society for Technology in Education .
touches all corners of the world. As the largest
international non-profit professional organization
serving computer using educators, we are dedicated to
the improvement of education through the use and
integration of technology.

Drawing trom the resources of committed professicnals worldwide, ISTE
provides information that is always up-to-date, compelling, and relevant to
your educational responsibilities.

Periodicals, books and courseware, Special Interest Groups, Independent Study
ccurses, professional committees, and the Private Sector Council all strive to
help enhance the quality of information you receive.

Rely on ISTE support:

e  The Computing Teacher draws on active and creative K-12 educators to
provide feature articles and carefully selected columns.

e The Upds » newsletter reaches niembers with informaticn on tne activities
of ISTE and its affiliates. ) :

e The Journal of Research on Computing in Education comes out with articles
on original research project descriptions and evaluations, the state of the
art, and theoretical essays that define and extend the field of educational
computing.

e Books and courseware enhance teaching materials for K-12 and higher
education.

— ¢ Professional Committees develop and monitor policy statements on
software use, ethics, preview centers, and legislative action.

Basic one year memzership includes
eight issues each of the Update
newsletter and The Computing
Teacher, full voting privileges,and a
10% discount off ISTE books and
courseware.

e The Private Sector Council promotes cooperation between educational
technology professionals, manufacturers, publishers, and other j -ivate
sector organizations.

Its a big world, but with the joint efforts of educators like yourself, ISTE
brings it closer. Be a part of the international sharing of educational ideas and
technology. Join ISTE.

Professional one year membership
includes eight issues each of
thellpdate newsletter and The
Computing Teacher, four issues of the
Journ.:" of Research on Computing iz
Edu- ati 1, full voting privileges, and
alb  .scount off ISTE books and
courseware.

Join today, and discover how ISTE puts you in touch with the world.

ISTE, University of Oregon,
1787 Agate St., Eugene, OR 97403-9905.
ph. 503/346-4414
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