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ABSTRACT

The Carroll County elecmentary science program is a newly
implemented curriculum that emphasizes a hands-on approach to
science. It is based upon 1locally developed materials that were
designed at each grade 1level around science process skills
instead of concepts. Successive grade 1levels employ a greater
number and a higher order of these processes. Since this is not
a text program, all lessons are based upon hands-on activities
contain'd in the teacher's guide. Subsequent lessons are
intended to extend these experiences into other areas such as
art, language arts, or math wvhere other applications can be
made.

This program was implemented .fter a pilot study showed that
it resulted in greater motivation for both teachers and students
than either of the other two programs under consideration. Also,
part of that decision was based upon the determination that this
science curriculum emphasized the processes of science to greater
extent than the other programs :onsidered. It also required more
hands-on activities of boch teachers and students.

Although relatively new, this elementary science program
is characterized by a a high level of teacher support and
teacher involvement. A Task Force of teachers was involved ia
the selection of the program as well as the planning and
development of lessons it ccntained. Teachers are supported by
a comprehensive set of curriculum materials in addition to an
extensive training effort that has been directed toward
familiarizing them with the contents of the prugram. More
importantly, that effort has focused upon the retraining of
teachers in teaching hands on science that emphasizes processes
instead of concepts.




PROJECT BACKGROUND

During the 1984-85 school year, the Carroll County Public
Schools began a two phase process of implementing a new
elementary science curriculum. This has been the result of an
intensive three and one half year study eifort on the part of a
large number of teachers and administrators. Using predetermired
criteria, three science programs were identified for inclusion in
a pilot study conducted during the second semester of the 1982-83
and the first semester of the 1983-84 school years, This pilot
study was statistically based and employed a recearch design in
which all 40 participating teachers were randomly assigned to
teach two of the programs for one semester each.

~» Task Force of teachers and administrators had been in
existence since the beginning of this revision effort. Its
membhers were charged with both steering the process and.
ultimately, making the final recommendation on the program to be
implemented. Five decision criteria had been determined in
advance. The analysis of data indicated that four of the five
criteria favored the selection of a non-textbook, laboratory-
based program over the two text-based programs under
consideration. The Task Force eventually recommended that the
non-text program be adopted and implemented system-wide. This was
begun in half of the schools during the 1984-85 school year while
remaining schools have begun the implementation of the new
prcgram during the current school year.

The initial planning for this curriculum project began in
the summer of 1981. At that time the Concepts in Science
program had been in place in the Carroll County Public Schools
for the previous thirteen years. A decision was made to evaluate
and revise that program. All elementary teachers were surveyed
and asked to 1) evaluate the curriculum in place and; 2)
identify the problems found in its use. Sixty-nine percent of
the responding teachers indicated that the elementary science
program needed to either be revised or replaced.

Based on these results, an Elementary Science Task Force
consisting of classroom teachers, principals, and supervisors was
created in January 1982 to address the problem. The Task Force
developed a "Statement of Principle”" that philosophically
described the desired characteristics of an elementary science
program as envisioned by that Task Force. Although the full taxt
of that statement is included in Appendix A, some of the key
points were that elementary science should:
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-~ be a hands-on approach with direct involvement of
students.,

- have <concepts appropriate for the developmental
level of students.,

- make extensive wvutilization of the processes of

science,
Text programs were evaluated using the "Checklist for
Evaluating Science Textbooks" developed at the University of

Ceorgia, This ultimately resulted in the identification of three
commercial programs. The primary author of each of these th. .e
commercial text series met with the Task Force to present and
discuss their individual programs. Subsequently, a determination
was made to pilot two of these along with a locally developed
laboratory-based approach to elementary science. The decision to
develop local materials was made since none of the commercial

programs fully met all the criteria in the Statement of
Principle.

In January 1983 a year long pilot of those three programs
was begun. Piloting was undertaken by forty elementary
classroom teachers who were drawn from a pool of volunteers. The
pilot teachers were randomly agssigned to one of three treatment
groups. Each teacher taught one of the pilot programs in the
spring semester and a second program during the fall semester of
the 1983-84 school year., To avoid potential hias, the number of
teachers wusing each program as their first assignment was the
same as the number who would teach it as their second assignment
(Appendix B). During this time pilot teachers recorded data that

became part of the evaluation of the three programs being
considered.

Based upon these data the Task Force selected the locally
developed, laboratory-based program for implementation
system-wide, Half of the elementary schools in the county began
use of the program in the 1984-85 school year while the remaining
half began in September, 1985. Implementation has been coupled
with an extensive training program. Teachers were paid to attend
summer workshops at each grade level, The first day of each of
these training sessions invelved instruction on how to teach
specific lessons by teachers who were involved in the
development, piloting and revision of the materials., The concept
of teachers teaching teachers was one intended to lay the
foundation for the greater acceptance of the new program. The
second day of training was provided by a consultant whc continued
familiarizing teachers with specific lessons they would teach.
These 1lessons were uysed as a vehicle to actually instruct
teachers in the approaches and management considerations to be
used in teaching hands on science.

After nine weeks all teachers of the program were brought
together by grade level for a one day follow-up workshop so
that problems they were encountering could be discussed
and resoived. At that time teachers were provided with more
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background in the science content of the lessons taught at their
grade level. The intent was to provide teachers with a greater
depth of understanding of the theories and principles involved so
as to increase their own self-confidence in what they were
teaching. In that first follow up workshop, teachers also worked

with developing testing strategies appropriate for use in
teaching hands-on science and participated in a problem solving
session in which they discussed difficulties and shared

stccesses. A second follow up workshop was held ir February to
further work out implementation problems.

As a part of the implementation of the program, a graduate
student from the University of Maryland was used as a coach for
teachers. As such, they have worked with teachers in the
planning and development of lessons. Although they have not
permitted to teach the lessons for teachers, these individuals
were able to provide teachers with informal feedback as to how
they were able to implement the strategies presented in the
training sessions in their 1lessons. Since this was outside the
evaluation/observation process, teachers viewed this coaching
component to be invaluable in the im.lementation of this new
program. A list of her duties is included in Appendix C.

Based upon tne experience of the pilot study and the
implementation of this program in the first phase of school, a
funding proposal was submitted to this National Science
Foundation. Although the principal investigating agency for this
proposal was the Carroll County Board of Education, it was
developed in conjunctioa with the Maryland State Department of
Education, Hood College and the University of Maryland with
subcontracts included from the latter two. On 7 June, 1985
notification was received that this proposal would be frnded by
NSF for $122,713 which provided for the following:

1) Preservice training for 155 teachers who were for the
first time be implementing the new program in the
1985-86 school year. All grade 1level teachers were
included in this training regardless of whether or not
were teaching science next year.

2) Follow up workshops during the school year that were to
help 105 implementing teachers work through problems
like those which arise in teaching any new program.

3) Three graduate assistants from the University of
Maryland who served as coaches to assisc implementing
teachers., Two were employed with teachers wusing this
program for the first time; the third worked with those
individuals teaching the program for the second year.

4) Two Honors Workshops for which 45 excellent teachers
vere to be identified and received advanced graduate
level training. The first of these occured in July 1985
with the second scheduled for summer, 1986.




5) Continued evaluation of the program and an assessment of

the exteat to which the program has been properly
utilized by teachers.

6) The identification, training and support of science
coordinators in each school. These individuals serve as
resource people for other teachers and assist principals
in supplying the material needs required t¢ ensure the
continuation of the elementary science program.

PROGRAM DESCRIPTION

This program can be best characterized as a hands-on
elementary science curriculum for grades one through five. It is
intended to emphasize the development of the processes of science
as a means of problem solving rather than simply focusing only
upon content and concepts. The science processes taught include
observation, classification, measuring, recording, inferring, and
predicting. App2ndix D provides an operational definition of
these processes as used in this progranm.

As students progress from level to level of the progranm,
higher order processes are introduced. The content consists of
three basic wunits at each grade level. These  wunits are
essential 1lesson cluster dealing with a topic of study (e.g.
magnetism) and built around the science process skills identified
for instruction at that grade level. Within the total program a
wide variety of topics in both the biological and physical
sciences are included. Specific wunits at individual grades
include:

Grade 1: Patterns, Magnetism, and Seeds

Grade 2: Insects, Sink or Float, and Measurement

Grade 3: Flight, Measurement, and Plants

Grade 4: Electricity, Kitchen Chemistry and Bio
communities

Grade 5: Rocks and Minerals, Weathering, and Small

Animals

The development and sequencing of content in this program
differed from what might be a more conventional approach.
Instead of first determining what topics would be taught at each
grade level, the Task Force initially determined which of the
processes of science were appropriats with youngsters at the
various levels. After these were sequenced, context topics were
sought which would 1lend themseleves to instruction utilizing
those processes., Throughout this development, consideration was
given to the development of the program in a manner which
closely adhered to the newly formulated "Maryland Curricular
Framework". The matrix in Appendix F indicates the congruence
between this program and the framework which is also included.



The curriculum is supported, and indeed defined by a
curriculum guide for each grade level, This not only provides a
sequence of lessons, but also includes much of the teacher
support materials. Masters for class handouts and other dittos
are included. Incorporated into each lesson are a series of
structuring questions for possible use by teachers. These
assist the teacher in directing student thought toward the
desired end.

Primary needs for the program are supplied to teachers in
custom made kits developed for each grade level. The intent has
been to provide teachers with all materials needed for the
curriculum even though those same items might be readily
available from other sources. As a result, such items as
toothpicks, straws, sugar and the like have been supplied to
teachers as part of the kit. Although these could be obtained
locally at grocery stores, hardware stores and the 1like, a
determination was made that such a teacher inconvenience would
negatively impact upon the extent to which people may be able to
successfully and easily implement the program,

An agreement was made with a private company which took the
lessons at each grade level and developed a list of all materials
required. A prototype kit for each grade level was built and
evaluated by the Task Force and writing team prior to general
production for classroom use. Additions, deletions and other
modifications were then made with the intent of providing
teachers with all materials required for the program. Appendix F
provides a detailed listing of the material supplied teachers in
these kits. This also simplifies the teacher's job in reordering
materials which contributes to the success of the program.

Teachers have been provided with a series of trade books to
supplement the curriculum at each grade level. The purpose of
these is to provide additional reading and teacher support on the
topics studied. Arrangements were made with Pulley Learning
Associates in South Carolina to have a computerized match of the
Carroll County lessons with the published materials currently on
the market. From copies of the grade level curriculum guides
provided them, Pulley Lear.ing Associates generated a list of
books for possible use with each topic and grade level as
indicated in Appendix G. These were evaluated by teacher-writers
as part of the selection process. Many were identified for
classroom use with anywhere from one to ten copies rovided to
each teacher. Others were judged to be more appropri.tely housed
in the library and were purchased through the Media Centers.

A similar effoit has been made toward the identification of
films to support the program. Teachers have been involved in the
preview and evaluation of submissions from commercial vendors.
Recently, a large quantity films which recommended for purchase
were obtained. This process will continue for several years
until adequate A-V materials have been developed to support the
contents of this elementary science program,
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While the basic lessons within each unit define the content
te be taught by all teachers, a series of extension activities
provide a basis for diversity and specialized interests.
These can best be typified as follow-up activities to the
initial investigation. It is these extension activities that
often carry the primary lesson into the wutilization of
skills in the language arts, math or art areas. For instance,
students may write a story or draw pictures about what they have
done. At the upper grade levels, students alco maintain a journal
in which they record what they have done and what they found.

Many of the lessons and activities require the use of living
organisms. This is particularly true in grade two where insects
are studied and grade four when the pond community is
investigated as a lead in to various protozoa, algae and other
organisms. Alsc, grade five studies small animals including
crayfish and fruit flies in many of the lessons,

Teachers are supplied these organisms upon demand at no
charge through a system 1level Live Materials Culture Center.
Although not all would be wutilized by elementary teachers,
Appendix H provides a full 1list of 1living organisms made
available through the center. While most of these are available
commercially, several required sets of organisms are specific to
this elementary science program. For instance, grade two uses a
mealworm kit which consists of a specified proportion of larva,
pupa and adult beetles. Fifth grade employs the fruit fly to
study popnrnlation dynamics and investigates the role food supply
plays. For this, a special fruit fly kit is prepared which
consists of ten cultures of the organisms started at specified
time periods apart. Providing these living materials from within
the system has helped ensure further implementation of the
program by eliminating the inconvenience and financial
consideration which could become impediments.

This elementary science program has been extended to a
summer enrichment program. A package of materials entitled
"Summer Science Fun" has been prepared at each grade level
(Appendix I). The activities included serve as both
reinforcement for the concepts taught during the school year and
as enrichment by the introduction of new materials going beyond
that previously studied., Students who wundertake this and
complete the package of activities on their own or with their
parents' help during the summer months have their efforts
recognized with an appropriate certificate (Appendix J). Although
this portion of the program is completely voluntary on the part
of the students, over 44%Z of the youngsters and their parents
requested these materials at the end of the last school year
(Appendix K).



Evaluation of students in this entire elementary science
curriculum is based upon both an assessment of how well they
worked on designated tasks and the development of desired si:ills
(Appendix L). An important segment of the teacher retraining
effort has been directed toward building teacher skills in
assessing student development of non-cognitive skills in a
process oriented science program. After having taught a
conceptually based program for most of their careers, many
teachers found themselves writing primarily cognitive questions
particularly taose of a lower level. One-half day cf training was
devoted to the development of skills in assessing student
learning 1in a noncognitive manner. This included the
presentation of ideas and approaches that could be used as well
as a writing session in which these skills were practiced by the
construction of sample items. These were then compiled,
reproduced and distributed to grade level teachers. Appendix M
contains a sample of items drawn from one grade level. This item
bank will be further expanded in the future.

One major consideration has been the communication of
information about this program to the parent community as it has
been implemented in schools. To that end, a 50 minute slide show
has been prepared and used at PTA meetings of schools as they
began the program. The primary purpose of this was to give
parents both an overview of the program as well as some insight
into how and why that selection was made.

As a part of that presentation, parents are presented with a
slide explaining the "science concept" of the relationship
between the length of a pendulum and its period. The explanation
used is intentionally made as technical as possible by using such
terms as "indirectly proportional”, "period" and the like. As a
result, relatively few parents understand this concept which they
are told 1is taught to youngsters. This, however, leads into
allowing parents to deal with that same concept 1in a hands-on
manner. Strings of varying lengths and washers are passed out
for parents to construct their own pendulum with which they
determine the number of "beats" in a one minute time period.
When parents hang their strings on a number line, the
relationship between the length of a pendulum and its beat
becomes apparent. The purpose of this activity is to give
parents an opportunity to deal with the abstract, conceptual
presentation of an idea as well as a hands-on experience with the
same idea.

These presentations have been effective in informing parents
about the new science program. The pendulum activity was a very
useful ploy in helping them understand the importance of having
students do science rather than just teaching a series of
abstract concepts for students to memorize. During the initial
attempts on this series of presentations, parents were asked to
evaluate the sessions. Some of that data is 1included in
Appendix N. Parencal response for this has been quite positive.
Plans are underway to have subsequent PTA presentations in
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successive years in which youngsters in a class would teach to
their parents the activities they had done in science.

Attempts have also been made to further generate community
support for this program through a series of newspaper articles.
These occurred during the pilot study, as the prograrn was
implemented and, more recently, as students received their
"Summer Science Fun" activity packets. Appendix O contains
several newspaper clippings that resulted.

All of these efforts have been directed toward building
community support for this program. An initial assessment
indicated that parental concern might be aroused because the
program not only did not employ a basal text, but differed
significantly from the way science had been taught in the past.
As a result of this public relations effort, the program itself,
or some combination thereof, initial concerns about community
support have disanpeared. Presently, the elementary science
program is one of the most talked about and favorably viewed
curriculum areas in our schools.

EVALUATION OF PROGRAM

Four types of evaluative information have been collected on
this program. The first consisted of comparative data collected
during the pilot study which served to contrast this program with
conventional text programs., The second consisted of evaluative
data relating to the effectiveness of the teacher training
component associated with the elementary science program. The
third involves an assessment of the extent to which teachers have
implemented the new science program and have progressed through a
pre-established series o stages of teacher use of the program.
The fourth and 1last type of research data which has been
gathered on this elementary science program involves the
effectiveness of the coaching of teachers as they attempted to
implement this new program.

In the first research effort, five basic research questions
explored pussible differences between this program and
conventional text programs. Snecifically, attempts were made
to determine if the non-text approach was equivalent to a
textbook-based approach in terms of:

1) the amount of hands on activity,

2) the inclusion of scientific processes.
3) the extent of student motivation.

4) the ease of program implementation.

5) the degree of teacher satisfaction.

ANOVA techniques were employed to determine treatment
related lifferences in the respcnse patterns of teachers to items
contained in a Program Evaluation. Although the full statistical
analysis and text of the report is contained in Appendix P,
teachers reported more favorable perceptions regaraing the
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non-textbook approach than either of the other two programs
included in this study. Findings related to four of the faive
research questions favored the hands-on, laboratory based progranm
employing a basal text. The findings for the five research
questions investigated were as follows:

QUESTION #1: AMOUNT OF HANDS-ON ACTIVITY

Teachers reported that with the 1lab-based, non textbook
approach the "extent to which activities ~aphasized a direct
hands-on approach" was greater “an with t 2 other two progranms
considered (F(2,77) = 53.19, p<.001). Similarly, they indicated
that wunlike the text-based programs, this approach required that
the lab activities" be done to maintain the 1integrity of the
pregram" (F(2,75) = 23.84, p<.001).

QUESTION #2: INCLUSION OF SCLENTIFIC PROCESSES

Teachers reported the non-textbook approach provided for
greater inclusion of the scientific processes (F(2,76) = 18.44,
p<.001). Furthermore, they indicated that this approach allowed
for greater "discovery and experimentation on the part of
students instead of being corkbook in nature" (F(2,74) = 22.31,
p<.001). In addition, teacher responses indicated that neither
of the text programs was as successful as the non-text approach
in providing for inclusion of "activities structured so that
students perform them to gain new information rather than confirm
material already known" (F(2,76 = 11.57, p<.001).

QUESTION #3: STUDENT MOTIVATION

Participating teachers perceived that the "degree to which
students were motivated by the program”" was greater in the
non-textbook approach (F(2,76) = 18.18, p<.001). Similarly, it
"caused students to go beyond the assigned activity and try ideas
on their own" to a greater extent (F(2,76) = 6.08, p<.005).
However, no differences were perceived in the extent to which the
programs ''caused students to initiate questions that went beyond
what had been presented" (F(2,76) = 1.54, p=22).

In addition, a student attitude survey (r = .92) towar.! the
learning of science was administered to all students at both the
beginning and end of " each semestevr. It consisted of 15
Likert-type questions to which students responded on three point
("Agree", "Undecided", "Disagree") scale. The instrument
consisted of eight positively worded and seven negatively worded
items arranged in random order. Student responses indicated that
they were more motivated by the non-text approach and the more
concept oriented approach than the program studied which had more
of a process a'J4 content balance (F(2,2091) = 8.21, p<.001).




QUESTION ¢: EASE OF PROGRAM IMPLEMENTATION

Participating teachers indicated the non-text approach would
be difficult to implement (F(2,76) = 8.50, p<.001). This, in
part, resulted from the perceived fact that the non-text approach
required more preparation time than either of the other two
(F(2,77) = 14,22, p<.001). However, participating teachers
indicated that no differeuces existed in the "amount to which lab
materials were provided" (F2,75) = 1,03, p= .36) and the "extent
to wnich those not provided were easily found" (F(2,61) = 2.04,
pr.14).

QUESTION 5: TEACHER MOTIVATION

Teachers indicated that they were much more motivated by the

non-text approach than either cft the other two programs
considered (F(2,76) = 6.22, p..005). They also indicated that
the non-text approach caused them "to devote more time to

teaching science" (F(2,75) = 11.57, p<.001). A 20-item
Likert-type questionnaire (r=.92) was administered to teachers to
assess their attitudes toward teaching science. Subjects
completed this survey at the beginning and end of each semester
of this two semester study. This coincided with the beginning
and end of their work with each of the programs. ANCOVA
techniques indicated no program-related differences in teacher
attitudes toward teaching science (F(3,70) = 1.47, p=.24).

While that research was wused in making the selection of a
program, several research studies have been undertaken to both
assess its effectiveness and the effectiveness of the procedures
used to implement it Training of teachers to implement this
program was begun in August 1934 and continued throughout the two
school years that fol.owed. Evaluative data was collected on
each segment. Teachers were asked to rate each day of tie two day
summer yreservice workshop. That information in tabulated form
is included in Appendix Q. Some of the problems inherent in
running such a workshop surfaced during the first day with grade
] teachers who were the initial group to be trained. That
provided a basis for modifications which were wused with
subsequent grade level groups. The overall assessment of these
workshops was most favorable. In fact, the group of forth
teachers surprisingly gave perfec* scores on all items.

Similar data was collected on the Follow-Up Workshops that
were held at two times later in the year as contained in Appendix
R. That, too, reflected a very positive reception on the part of
teachers. At the end of the 1last session teachers were asked to
provide a narrative comment upon how they perceived the new
progré a. These comments indicated that teachers had readily
accepted the program. Consistent comments were made about its
hands on nature and the way students were motivated by it.
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Current research considerations are dicected toward an
assessaent of the way teachers have implemented the program.
Efforts have focused upon determining the impact the coaching and
training components have had. The Concerns Based Adoption Model
from the University of Texas at Austin has provided the primary
instrumentation. That model has been used to determine both the
Levels of Use and Stages of Concerns for implementing teachers.
Data has also been collected on both teacher and student
attitudes. Since these studies ran through the end of the past
school year, analysis of data is far from complete., One finding
that is already a.parent, however, is that teachers perceived the
training and curriculum guides as being critical factors in the
implementation of the program. When asked to rank-order nine
contributing factors, teachers rated the guides as the most
important, followed closely by the preservice training and
coaching components of the implementation design,

FINANCIAL NEEDS

The material needs of the program are supplied by a custom
designed kit for each grade level. The result has been a series
of grade level kits that typically cost about $450. Generally,
one kit has been provided te each teacher in the program. The
exception to this has been where school staffing has involved a
teaming concept where an individual teacher has taught the same
unit over and over as groups of students were rotated. In such
cases, a les: . number ox kits may have been purchased. The
total cost of these kits was $88,178 for 193 teachers in the 16
schools,

The primary on going expenditure relates to the replacement
of consumable supplies in the kit. This has been expedited by
replacement packeces at each grade level. At the end of the past
year the average cost for replacing items in kits was about $800
for an average sized elementary school. More specific costs on
individual items and replacement kits can be found in Appendix F.

In addition, several other principle e:xpenditures are
required. The supplemental rescurce books prcvided for teacher
use in the classroom will cost about $24,000. ~nother $20,000
has been sperc¢ in salaries for <the two ‘" y summer training
sessions for implementing teachers, Foll up woirkshops for
those individuals as they teach the pr- ._am for the first time
will cost approximately $42,500. Ti. cost of the coaching
component in the first year of implementation was in the
neighborhood of $10,000. Developmental use of the curriculum
itself tctaled about $12,000 in addition to an out lay of nearly
$22,000 for the pilot study.

NEEJED CHANGES

A number of priorities have been identified for future
focus:



.

1)

2)

3)

4)

5)

During the Honors Workshop this summer, some of the
lessons and teacher materials will be revised, polished
and improved upon, A similar process will be undertaken
on a larger scale as an adjunct to the second Honors
workshop to be held in summer, 1986, At that time a
"final" product will be produced - five years aiter its
initial development.

Continued efforts need to be made toward the further
development of the bank of evaluation items teachers
might use as a rescurce with this program.

An attempt needs to be made to revise the "Summer
Science Fun" packet of optional summer activities that
serve as an extension of the basic progr m. While
revisions are needed at all grade levels, an expansion
of that packet of materials is required in grades three,
four and five. Continued efforts need to be made toward
publicizing this aspect of the program.

A country-wide Science Olympics should be considered.
For those lessons of the program in which studeuats are
to wuse the data they collect in experimentation to a
specific product, a Science Olympics would provide both
an incentive and recognitior. A number of aspects of
the program such as second grades designing a clay boat
that would hold the most cargo, and third grades
designing a plane that would fly the furthest or an
autogyro that would stay up the 1longest would readily
lend themselves to this concept.

A kindergarten component of this program will be
examined in the future.
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STATEMENT OF PRINCIPLE

Science should be an integral part of the
elementery program. Instruction should incor-
porate a significant portion of hands-on exper-
iences and should not be taught as eiiher another
reacding assiqgnment or the memorization of a
scries of facts anrd terias. Students shoulc be
given the opportunity to be directly involived
with the scientific method and the essential
processes of observing, measuring, recording,
classifying, interpre*ing, infering, predicting,
investigating and modeling. These skills should
be facilitated through exposure to direct labora-
tory experiences, teacher or student demonstra-
ticns and supplemented by written instructional
materials. Activities should be of a concrete
nature and consistent with Piagetian levels of
intellectual cevelopment. As a resuit, science
instruction at the elementary level should:

1) promote the development of reasoning skills,
2) ailow for the integration of motivating issues
cf a current nature that arouse student interest
and 3) foaster an understanding of appropriate
ianguage and terminology.
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APPENDIX B:
PILOT DESIGN




ELEMENTARY

SCIENCE PILOT

POOL OF PILOT TEACHERS
OTHER THAN TASK FQRCE
MEMBERS (N = 40)

RANDOM ASSIGNMENT TO
PILOT GROUPS

GROUP C (n = 20)
TNEW TEXT VS
LAB APPKUACH)

PN

GROUP B (n = 10)

LAB APPROACH VS

CURRENT TEXT)

N

GROUP A (n = 10)

[NEW TEXT VS

CURRENT TEXT)

SN

' CONCEPTS ADDISON CONCEPTS LAD ADD!SON LAB
SPRING "8 IN SCIENCE WESLEY IN SCIENCE APPROACH WESLEY APPROACH
FALL '83 ADDISOH CONCEPTS LAD CONCEPTS LAB ADDISON
WESLCY IN SCIENCE APPROACH IN SCIENCE APPHOACH WESLLY
EVALUATION CRITERIA:
e Teacher program evaluations
® Student attitudes toward learning science
e Changes in teacher attitudes toward teaching sclence 21
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DUTIES OF COACH
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Science Graduate Assistant/Coach

Role:

1.
2.
3.

Observe/critique/provide feedback to implementing teachers.
Plan lessons with teachers.

Provide suggestions for 1ab management.

Co-teach lessons.

Procure special materials/equipment.

Arrange for guest presenters/trips.

Obtain free/inexpensive materials.

Provide background information to supplement curriculum.

Organize mini-workshops in various content or process areas as
needed.

A Tog will be kept in each schoel. A1l contacts with implementing
teachers will be recorded in the log along with a description of the
activity or nature of the coaching done.

BLL:ec
9/10/84

2J
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DATE T [ME TEACHER ACTIVITY/TYPE OF COACHING COMMENTS
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DEF INITIONS FOR SCIENCE PROCESSES

0BSERVING
TDENTIFYING THE DISTINGUISHING PROPERTICS OF OBJECTS OR PHENOMENA AND

COMPARING THEM ON THE BASIS OF THESE PROPERTIES. Example: GIVEN THE OPPOR-
TUNITY TO OBSERVE SEVERAL PLANTS SHE/HE HAS NEVER SEEN, THE STUDENT WILL
DESCRIBE WHAT MAKES THEM ALIKE AND DIFFERENT.

CLASSIFYING

SORTING PHENOMENA OF OBJECTS INTO CATEGORIES ACCORDING TO PROPERTIES WHICH
MAY OR MAY NOT BE SPECIFISD. RECOGNIZE THAT ALL CLASSIFICATION SYSTEMS ARE AR-
BITRARY AND THAT ANY OBJECT OR PHENOMENA AN BE CLASSIFIEC IN MANY WAYS. EXAMPLE:
GIVEN A SET OF SHELLS, THE STUDENT WILL SORT THEM INTO (1) LOGICAL CATEGORIES
SPCCIFIED BY [HE STUDENT, AND (2) BIVALVES AND UNIVALVES.

MEASURING
DETERMINING QUANTITY OF SIZE BY COMPARISON WITH ARBITRARY OR STANDARD UNITS.

EXAMPLE: GIVEN SEVERAL ROCKS, THE STUDENT WILL FIND THEIR MASS TO THE NEAREST
TENTH OF A GRAM, AND ORDER THEM FROM LIGHTEST OR HEAVIEST. (SIZE, VOLUME, MASS)

INFERRING
GOING BEYOND THE INFORMATION AVAILABLE TO DESCRIBE OR EXPLAIN AN OBJECT OR

PHENOMENON WHICH HAS BEEN OBSERVED. EXAMPLE: AFTER OBSERVING A CHEMICAL REAC-
TION SHE/HE HAS NEVER SEEN, THE STUDENT WILL DESCRIBE WHAT WAS SEEN AND EXPLAIN
THE PHENOMENON IN TERMS OF INTERACTING PARTICLES.

PREDICTING
EXTRAPOLATING OBSERVED RESULTS TO NEW SITUATIONS. EXAMPLES: AFTER OBSERVING

THE SPEED OF A-EAR COMING OFF OF AN INCLINE PLANE WITH VARIOUS SLOPES, THE STUDENT
WI'.L PREDICT THE SPEED OF THE CAR CUMING OFF AN UNOBSERVED SLOPE.

FORMING HYPOTHESES
FORMULATING A POSSIBLE EXPLANATION OF THE CAUSE(S) OF OBSERVED PHENOMENAS.

THE EXPLANATION MUST BE TESTABLE BY EXPERIMENT AND BE DESIGNED TO LEAD TO AN
EXPERIMENT. EXAMPLE: GIVEN A SET OF OBSERVATIONS OF THE ANNUAL TEMPERATURE

AND THE ANNUAL RAINFALL IN A GIVEN REGION, THE STUDENT WILL FORMULATE A TESTABLE
DESCRIPTION OF THE RELATIONSHIP BETWEEN TEMPERATURE AND RAINFALL.

27
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hese learner behaviors
further deﬁne what the scope of each subgoal could be.
They ‘ndicate a range of outcomes that could be ex-
pected for different students by the time they have
completed their science program.

. ) .
Goal I To develop positive attitudes toward science
and 1ts relevance to the individual, society, and the
environrment.

Subgoal 1.1 To value science as a worthy endeavor.

The learner:

1.1.1 Displays curiosity about natural phenomena.

1.1.2 Questions myths and superstitions as well as
accepted scientific findings.

1.1.3 Expresses the need for acquiring, organizing, and
evaluating data.

1.14 Reportsdata objectively and submits findings ro
the scrutiny of others.

1.15 Justifies the necessity for logical thought when
progressing from raw data to conclusions.

1.1.6 States the role of assumptions in scientific mudel-
ing and theory formation.

1.1.7 Expresses an awareness of the tentative nature of
human knowledge.

1.1.8 Displays an interest in historical and/or con-
temporary scientific vritings.

Subgoal 1.2 To recognize science as a human
endeavor.

Thelearner:

1.2.1 States contributions to science and technology
made by men and women of vanious cthnic groups
and cultures.

1.2.2 Describes relationships between science and
other areas of human endeavor.

1.2.3 Illustrates that scientific endeavor invoives
cooperation among individuals and groups.

1.24 Describes how human traits influence the
strengths and limitations of scientific inquiry.

1.2.5 Lists examples of how scientists perceive the
world in unique ways involving both direet and
indirect observations.

EXQ_E;CTANCIES
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1.2.6 Identifies factors such as funding, preparation,
resources, tume, and effort that influence scien-
tific achievement.

Subgoal 1.8 To exhibit awareness of the orderliness
and aesthetics in the environment.

The learner:

1.3.1 Identifies patterns in the environment.

1.3.2 Describes how humans have created schemes or
patterns in their attempt to understand order
in nature.

1.3.3 Describes how people interpret the aesthetics and
orderliness of the natural and technological world
in their creative work.

1.3.4 Describes feelings about aesthetic aspects of the
natural and technological world.

Subgoal 1.4 Torecognize interactions among science,
technology, and society.

The learner:

14.1 Distinguishes science from technology.

14.2 Describes how the achievements of science and
technology, when properly used, are basic to the
advancement of human welfare.

14.3 Describes the consequences of past scientific and
technological developments.

14.4 Considers the implications of new scientific and
technologici advancements.

14.5 Examines.in a critical way, print and non-print
coverage of scientific issuces.

146 Makes consumer decisions based on the findings
of scientyfic research.

14.7 Formulates positions on environmental issues
»‘~er consideration of available scientific
information.

148 Demonstrates an appreciation and respect for
living organisms.

1.49 Describes how science has enabled people to
recognize their interrelationship with the
environment.

Goal?2 Todevelop and apply, through science exper-
ences, rational and creative thinking processes for
probiem solving.




Subgoal 2.1 To use observation to ivestigate the
environment.
The learner
2.1.1 Uses the senses to examine objects ana events.
2.1.2 ldentifies changes in objects and events.
2.1.3 Describes objects and events in comparative terms,
214 Discriminates observations from inferences,
2.1.5  Uses background knowledge to enhance the
observation of objects and events.
2.1.6 Recognizes the need for appropriate instru-
ment(s) to aid in observation.
" rforms long-term observations,
1.8  m.akesrepeated observations to establish
reliabulity.
Subgoal 2.2 To use questions for defining problems.
The learner;
221 Formulates questions from observations.
222 Identifies a question as testable or non-testable,
2.23  Defines a specific problem.

Subgoal 2.3 To use hypotheses as predictive tools.

The learner;

2.31 Predicts events or conditions based on observa-
tion and/or inference.

232 Identifies and applies appropriate information
during hypothesis generation.

233 Generates testable hypotheses.

Subgoal 2.4 To conduct scientific investigations.

The learner:

241 Follows directions to complete a scientific

procedure.

Identifies relevant variables in an investigation.

Distinguishes controlled variables from

manipulated variables in an investigation.

Utlizes relevant information for establishing

investigative procedures.

2.45 Identifies the importance of adequate sample size.

2, Identifies the importance of repeated trials,

2 $Igns an investigation with one or more
-«anipulated variables.

[SVINY

242
243

31

Subgoal 2.5 To crganize data for the identification

of trends and patterns.

The learner:

2.5.1 Identifies similarities and differences in a set of
objects or events.

25.2 Groupsobjects and events according to simg _ri-

ties and differences.

Constructs a classification system to aid in

grouping and identifying objects and events.

Employs accredited classification systems to aid

in identifying objects and events.

Employs quantitative measurement as a criterion

for analyzing data.

Arranges objects or events in sequence according

to a particular criterion,

Determines appropriate procedures for analyzing

data,

Employs graphs and figures to identify trends in

experimental data.

Develops mathematical relationships from

experimental data.

Subgoal 2.6 To use experimental evidence for
evaluating hypotheses.

The learner:

2.6.1 Formulates conclusions from experimental data.
262 Compares results with predictions.

2.63 Discriminates significant from nonsignificant data
264 Acceptsor rejects hypotheses on the basis of
experimental evidence.

Determines the validity of experimental
procedures.

Subgoal 2.7 To apply the results of inquiry and

critical thought.

The learner:

2.7.1 Uses patterns and trends derived from experl-
mental data as a basis for examining related
problems.

2.7.2 Reviews hypotheses after further observatiyns.

2.7.3 Usestheresults and conclusions of an experiment
as astarting point for further investigation.

2.53
2.54
2.55
2.5.6
2.5.7
2.58
259

2.6.5



qu..,-,—- e e—— e e vy
)
'

'

)

T

Goal & To employ the language, instruments, and
materials of science for collecting, organizing, and
communicating information.

Subgoal 3.1 To apply the appropriate skills and
mathematical techniques necessary for collecting,
organizing, and interpreting data.

The learner:

3.1.1 Observes characteristics of living and non-living
things.

3.1.2  Classifies observat.onal information into useful
categories.

3.1.3 Quantifies information obtatned from
observations.

3.14 Obtains scientific information from a variety of

. sources.

3.1.5 Organizes information and data through the use
of tables, charts, and graphs.

3.1.6 Interprets information from tables, char:s, and
graphs.

3.1.7 Uses appropriate mathematical manijpulations to
convert data into other useable forms.

3.1.8 Interpolates and extrapolates data.

3.1.9 Develops generalizations and predictions using
the results of data analysis.

3.1.10 Assesses, within experimental error, the validity of
conclusions established from an analysis of data.

Subgoal 8.2 To communicate in 2 manner that is

consistent with scientific procedures.

The Jearner:

3.2.1 Utilizes listening skills for receiving information.

3.2.2 States questions, hypotheses, and working
assumptions in a concise manner.

3.2.3 Employsscientific vocabulary when communi-
cating ideas.

3.24 Explains methods and procedures used t~ con-
duct investigations.

325 Usestables, charts, and graphs to communicate
ideas.

3.2.6 Writes investigative reports which are supported
by data and references.

3.2.7 Orally presents investigative reports wt h are
supported by data and references.

3.28 Conveys accurately the fin dings and conclusions
of laboratory Investigations.

Subgoal 3.3 To use laboratory apparatus in a skillful

manner.

The learner:

3.3.1 Manipulates tools of observation.

3.3.2  Selects appropriate tools for observation,

3.3.3 Manipulates tools of measurement.

3.3.4 Salects appropriate tools for measurement,

3.3.5 Manipulates tools used in material prepa:ation
and handling,

336 Selects appropriate tools for material preparation
and handling.

3.3.7 Designs tools and apparatus as appropriate for
science wnvestigations. ’

3.3.8 Records datain a form which reflects the accuracy
of tools and instruments.

Subgoal 8.4 To demonstrate proper techniques for

handling, manipulating, and caring for science materials

The learner:

34.1 Practices established safety procedures in all
scientific work.

34.2 Maintains appropriate life-supporting environ-
ments for plants and animals.

34.3 Cares for organisms in a responsible and legal
manner.

344 Demonstrates proper techniques for cleaning,
storage, and disposal of science mater:ais.

Goal4$ To acquire and apply scientutic knowledge —its
concepts, theories, principles, and laws—to interpret the
natural world.

Subgoal 4.1 To describe the nature of science.

The learner recognizes that:

4.1.1 Scienceis founded on the premise that all things,
including “self-evident truths,” are open to
question.
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Science searches for fundamental laws that apply
throughout time and space.

Science 1s unique by virtue of its procedures for
generating knowledge, and the nature of this
knowledge.

Scientific progress depends upon experience and
the accumulat:zn of knowledge.

Scientific knowledpe is tentative and is subject to
continual review.

Scientific knowledge requires accurate measure-
ments and observations, either direct or indirect.
Scientific endeavors require the honest and
objective reporting and verifying of procedures,
data, results, and conclusions of observation

and experimentation.

Scientific inquiry is influenced by the beliefs,
traditions, views, and actions of society.

Theories in science, whether logically derived or
intuitively developed, are evaluated for theur ability
to explain past, present, and future phenomena.

Subgoal 4.2 To acquire and apply knowledge of the
physical sciences—therr concepts, theories, principles,
and laws.

The learner:

Describes the properties of matter making use of
length, mass, tume, and frames of reference.
Distinguishes among the known fundamental
forces in the universe.

Describes the motion of objects in terms of posi-
tion, displacement, forces, velocity, acceleration,
and time.

Discusses energy in its various forms and its
interaction with matter.

States the properties of waves as they relate to
transmission, interference, production, and
absorption.

Describes electric, magnetic, and electromagnetic
phenomena.

Identifies the atomic characteristics of matter.

418

4.19

428 Describesthe concepts of astronomy from the
viewpount of physical science relationships.
Classifies samples of matter by their characteris-
tic physical and chemical properties.

Interprets energy effects associated with physical

and chemical changes.

Describes solutions qualitatively and quantitatively.

Interprets chemical information conveyed by

chemical formulas and equations.

4.2.13 Performs calculations based on chemical equa-
tions including equilibrium systems.

4.2.14 Interprets behavior of matter in terms of the
lkanetic molecular theory.

4.2.15 Describes physical and chemical properties of
elements from their placement on the periodic
table.

4.2.16 Associates chemical behavior with electronic
configurations of thie atoms involved.

4.2.17 Explains the properties of substances in terms of
the forces of attraction found within the materials.

4.2.18 Describes major categories of chemical reactions
including: precipitation, acid-base, oxidation-
reduction, complexation.

4.2.19 Accounts for the properties of characteristic
organic compounds in terms of their structures
and functional groups.

Subgoal 4.3 To acquire and apply knowledge of the
life sciences—their concepts, theories, principles,
and laws.

Thelearner:

4.3.1 Describes the characteristics of living things.
4.3.2 Describes structure and function in cells.

4.23 Describes processes by which matter enters and is
transported throughout organisms.

Describes processes by which organisms capture,
utilize, and release energy.

Describes processes by which inter nal balance of
an organism is controlled.

Describes how an organism reproduces and
transmits traits.

Describes the growth and development of
organisms.

429
4.2.10

4211
4.2.12

434
435
436
437

e




438 Describes how living things sense and respond to
stimuli

4.3.9 Describes biological aspects of the human species.

4.3.10 Describes species interaction and adaptation to
an environment.

4.3.11 Describes the evolution of organisms.

Subgoal 4.4 To acquire and apply knowledge of the

earth sciences—their concepts, theories, principles,

and laws.

The learner:

44.1 Describes propertes of minerals.

44.2 Describes characteristics of major rock types.

4.4.3 Relares crustal processes to Jandform
developments,

44.4 Eraminesthe determunation and divisions of
geologic time.

44.5 Examinesthe dynamics and effects of weather.

44.6 Explains how water affects various earth
processes.

44.7 Examunes the dynamics of the ocean system.

4.4.8 Describes the dependence of society on geologic
resources.

44.9 Describes the earth’s relationship to other
astronomical bodies.

Goal 5 To utilize science experiences in the planning
and fulfillment of personal aspirations and career
decisions.

Subgoal 5.1 To relate science concepts and skills to
vocations and avocations.

The learner:
5.1.1 Identifies science-related vocations and
avocations.

5.1.2  Applies science skills and concepts to vocational
situations and avocationai pursuits.

Subgoal 5.2 To view persons in a variety of science-

related vocations and avocations as role models.

The learner:

5.2.1 Gives examples of people of both sexes in various
age levels and ethnic groups who have made con-
tributions to science and technology

52.2 Demonstrates an awareness of work experiences
of people In scientific vocations.

5.2.3 Identifies persons in the community who have
science-related vocations and avocations.

Subgoal 5.8 To demonstrate vocational planning

skalls

The learner:

5.3.1 Relates present science experiences td vocational
requirements.

5.3.2  Uses resource information to examune potential
vocations in science.

5.3.3 Identifies the various qualifications requured for
science vocations.

5.34 Examines vocations in science by considering
personal interests, atuitudes, and aptitudes.

535 Describestrends in the science and technology
Jjob markets.

Subgoal 5.4 To participate in creative science

experiences that may enhance one's self-concept.

The jearner:

5.4.1 Successfully completes a sclf-initiated classroom
science investigation.

5.4.2 Successfully completes an independent science
project.

54.3 Participates constructively in a group science
activity.

544 Demonstrates divergent thinkang duning scientific
inquury.

5.4.5 Identifies with the creative human processes
employed in the innovative use of resources and
technology.
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l BLEHENYARY SEIENGE

REPLACEMENT PARTS

88 North Court Suest
WESTMINSTER, MARYLAND 21187
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SPRING 1985

CARROLL COUNTY ELEMENTARY SCIENCE
REFILL PACKAGE

PRICE LIST
GRADE 1 REFILL PACKAGE COMPLETE KIT $82.85
REFILL PACKAGE FOR PATTERM 20.00
REFILL PACKAGE FOR MAGNETISH 30.00
REFILL PACKAGE FOR SEEDS 40.00
GRADE 2 REFILL PACKAGE COMPLETE KIT $43.66
REFILL PACKAGE FOR INSECTS 22.00
REFILL PACKAGE FOR SINK AND FLOAT 17.00
REFILL PACKAGE FOR TIME 8.00
GRADE 3 REFILL PACKAGE COMPLETE KIT $76.32
REFILL PACKAGE FOR BASIC SOILS 18.00
REFILL PACKAGE FOR MEASUREMENT 25.00
REFILL PACKAGE FOR PLANTS, SEEDS ETC. 35.00
REFILL PACKXAGE FOR PHYSICS OF FLIGHT 10.00
GRADE 4 REFILL PACKAGE COMPLETE KIT $76.18
REFILL PACKAGE FOR BIO-COMMUNITIES 3.00
REFILL PACKAGE FOR ELECTRICITY 24.00
REFILL PACKAGE FOR CHEMISTRY 52.00

GRADE 5 REFILL PACKAGE COMPLETE KIT EARTH SCIENCE $57.69
REFILL FOR SOIL TEST KIT 25.17

DELTA EDUCATION INC.
P.0. BOX M
NASEUA, NEW HAMPSHIRE, 03061
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CARROLL COUKRTY, MARYLARD
SCIENCE LAB KIT GRADE 1
PATTERNS, SEEDS, MAGNETIS!H

QUANTITY

IN KIT

DESCRIPTION/PKG
QUANTITY

ORDER NO.

ULIT
PRICE

QUARTITY TOTAL
ORDERED PRICL

DRAVWER
1
1
15
*1 PKG.
*1 PKG.
1
30
*1 PKG.
*1 PXG.
1 SET

*1 PKG.

1

STAMP PAD WATER SOL.2
MAGIC MARKER

HAND LENSE

SEED VARIETY

CARBON PAPER

PATTERN BLOCKS T.G.
MIRRORS

1/2" GRID PAPER P/100
1" GRID PAPER P/100
UPPER CASE LETTERS
PATTERKS 3" A - Z
ACRYLIC PAINT 2 TUBES
2 DIFFERENT COLORS

PADSO0O
PENOOE
MAGO25
SEE041
207-1098
GUIO27
PAB0O2
PAP907
PAP906

PAT901
PAI900

3.00

.75

«95

1.40

4,14

4,35

2.00

5.00

5.00

4,00

DRAVER
6

12

1

FLASHLIGHT
D-BATTERIES
CLAY 1 LB

FLAOOS
BATOO1

CLAOO6

DRAWER
*2 PKGS
6 PKGS

*3 PKGS
1
1 PKG.

STYROFOAL CUPS P/25
SHALL STYROFOA!! BALLS
P/6

STRAVWS P/40

PATTCRR BLOCKS

PAPER PLATES P/35

CupOl12

BALOO7
STROO1
PABOO1
PLAOO6

DRAVER
¥2 PKGS
*1 PKG.
*1 PKG.
*2 PKGS
*]1 PKG.
*1 PXG.
*1 PKG.
*] PKG.
*1 PKG.

1 PXG.
*5 PXG.
*] PKG.
*] PKG.

LG. SEEDS SET
LIMA BEANS
PUMPKIN SLEDS
RADISH SEED (1)
SQUASH SEEDS
MUNG BEANS

PINTO SEEDS
BEETS SEEDS

CORii SEEDS

PAPER FASTENERS
PLANTER CUPS P/6
PEPPERCORNS P/35
MUSTARD SEEDS

SEE041
SEE024
SEEO11
SEE029
SEE004
SEEO15
SEE043
SEEO18
SCE00G
FAS003
CuP009
SEE904
SEEO12




*1 PKG. PEA SEEDS SEEOOE .60
*1 PKG. COFFEL BEANS P/35 SEE905
1 PKG, MORTAR AND PESTLLS P/2 204-1011 1.50
*8 BTLS. GLUE 4 02z GLUOO3 1.40
1 PARIRG KNIFE KNI901 4,65
7 PCS. FELT PIECE CLO903 .66
1 PKG. PETRI DISHES P/8 208-1040 3.15
DRAWER 5
1 PKG. PAPER PLATES P/35 PLAOOG 1.80
*1 PKG. ZIPLOCK BAGS P/50 BAGO28 4.00
5 PKGS. PLANTER BASES P/6 BASO06 2.00
4 SPRINKLER BOTTLES 204-1029 «75
DRAWER 6
1 PKG. RUBBERIZED MAGNETS
P/25 MAGOO8 6.80
6 HORSESHOE MAGNETS MAGO32 3.75
*]1 PXG. PAPER CUPS P/50 CUPO20 3.80
*30 SMALL PAPER BAGS 8091 .05
*1 ALUMINUM FOIL FOI009 2.95
3 PKGS. NAILS, ALUM.& STEEL
P/12 NAIOO7 .60
1 WASHERS P/100 WASOO02 4.00
2 IRON FILINGS P/1506G IRO0O1 1.65
1 RUBBER CLOVE GLO901
1 WOOD BLOCK 3"x5"x1/8 BLO902 1.50
1 WOOD BLOCK 3"x5"x1" BL0O903 1.50
1 SM. METAL PIE PAN
3" DIAMETER PAN9O1 3.75
1 ALUM. CAKE PAN 8x11 PAKOO4 1.40
1 PKG. ACETATE SHEET P/4 3212 1.25
12 BAR MAGNET MAGO19 3.95
5 CORKS P/5 STO00S5 1.00
DRAVER 7
*4 PKGS. PAPER CLIPS P/100 CLIO20 e75
*1 PKG. PLASTIC BAGS P/32 BAGOO6 2.00
2 PYG. TACKS 1 PKG. TACO001 1.00
1 PKG. PINS P/120 PINOO3 1.50
1 PKG. TOOTHPICKS T00002 .70
1 PKG. RUBBCRBANDS 2 0z BANO09 1.40
*1 BALL STRING STRO12 .90
2 PKGS. PIPE CLEANERS P/50 CLEOO1 e75
1 PXG. PAPER FASTELNERS FAS003 3.25
1 PKG. CLAY 1 LB, 4 COLORS CLAOO6 2.40
2 PKG. MAGNETIC TAPE TAP0O2 1.20

o




*] PKG. S*. ZIPLOCK BAGS P/50 BAGO2E 4.00
10 PLEXIGLASS SQUART GLA902 .60
1 SET ESS !I1IRROR CARD SET KIT905 33.70

*] PKG. FOOD COLOR SET/4 COL002 2.50

-1 PKG. MEDICINE DROPPLRS P/12 DROOO1 3.20

*] PKG. 1/2" FLUORESCLNT ORANGEL

DOTS P/100 DOT901 3.00
1 PXG. COMPASS P/12 €0::001 7.95

*] ROLL SCOTCII TAPE TAPOO6 1.00

*] CAN SPRAY GLUE 249-1118  5.55
LG. WHITE CONTAINER
30 GEOBOARD 120-7139  2.25
3 PKGS. STYROFOA:! TRAYS P/12  TRAOOIl 2.10
OPTION‘L PLASTIC TRAYS P/4 202-1014 4,25

(NOT IN RITS BUT AVAILABLE)
1 PKG. PAPER TOWLL TOW002 2.50

*2 PKGS. STYROFOAM CUPS P/25 CUPO12 1.95
BROWN SHIPPER

*] PKG. SAND P/ 16LB. SANOOS 3.75
3 PRGS. POTTING SOIL P/ 12LB  SO0I002 2.90

NOT A PART OF THE CARROLL COUNTY SCIENCE PROGRAM BUT AVAILAELL
FROi! DELTA EDUCATION INC.

Class Kit ATTRIBUTE GA!NES AND PROBLENS KITO064 $20.95

TEACHER'S GUIDE

GUIOIO $17.30 TOTAL$38.25

* CONSUMABLE NATCRIALS CONTAIGED IN REFILL PACKAGES




CARROLL COUNTY, MARYLAND
SCIENCF LAB KIT GRADL 2
SINK AND FLOAT, INSECTS, NETRIC LENGTH/TCHMPERATURE, TIME

QUANTITY DESCRIPTION/PKG ORDER NO. UNIT  QUANTITY TOTAL
Id KIT QUAFTITY PRICE ORDERED PRICL
DRAWER 1
4 PKGS.  FLUTED CONTAINERS

1/2 GAL. P/10 COX008 3.10
2 PKGS.  PLASTIC 2 IN. W/COVEP

P/20 CoNO121 3.00
3 PKGS.  STYROFOAM TRAYS 2/12 TRAOOélA Z.;g

N 2 202-1 .

CPHIOL PERTIC TR drariastlS
DRAWLR 2
1 DALL STRING STRO12 .90
1 PKG. WASHERS P/100 3/4IN.  WASO02 4.00
1 PKG. PAPER CUPS P/50 CUP003 3,85

*] BTL. LIQUID DETERGENT 10 0Z DET002 1.70
1 PKG. COFFEE STIRERS P/32 STI001] 1.25
1 PKG. STRAIGHT PINS P/120 PIN0O3 1.50

*] ROLL MASKING TAPE Z/41IN. TAP0041 1.55
2 PKGS.  TUMBLERS, 8 0Z, #/12  TUMOOI 2.15
DRAWER 3
1 PKG. WASHERS P/100,3/4IN.  WASu02 4,00
1 BOX PAPER CLIPS P/100 CLI020 .75
1 ROLL WAX PAPER PAP007 1.80
1 PKG. CERAMIC WEIGHTS P/3 LB WEIOOI 4.90
1 ROLL ALUMINUM FOIL 121IN. FNI006 1.95
1 RULERS P/30 3133 9.00
1 PKG. PIE PANS P/10 PLAOO1 2.10
1 PKG. STYROFOAM CUPS P/25 CUPO12 1.95

*] PKG. CHART PAPER P/2 CHAO13 1.30
1 LG. PLASTIC DROP CLOTH CLO902 2,00 ___

100 SINKERS, V*RIOUS SIZES SIN902 15.00 -

DRAVER &

1 PKG. SPONGES P/8 SP0010 2.75 _
1 PKG. MARBLES P/60 3/4IN. SPHO06 2.59 —_

2 PKGS.  POPSICLE STICKS P/30 STIOl4 .35 —

*] BOX STRAWS P/40 STROO1 .75 T
2 PKGS. CORKS P/5 £13 ST000S 1.00 —_ 7"

1 PKG. RUBBER BANDS 2 0Z
ASSORTED BANOO9 1.40
1 PXG. PLASTIC SPOONS P/32 SP0007 .90
1 PKG. ALUNINU! CUPS P/48 CUP0OS 1.10
2 PKG. BIRTHDAY CANDLES 220-1012 .90
30 ERASERS EkA0O1 .30
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DRAWER
*1 PKG. CHART PAPER P/2 Clia013 1.30
3 PXG. DARNING NEEDLES P/10 NEEOO1 1.80
7 TROVEL SHOGO02 2.10
*1 PKXG. LARELS P/100 LABOO7 1.75
*1 ROLL MASKIRG TAPE .IN. TAPOO1 1.55
*1 PKG. 1 IN. GRAPH PAPER P/100PAP906 2.00
3 BOXES BRASS FASTZNERS #3
P/100 FAS002 1.80
100 MANILA FOLDER (1) FOL901 .15
30 HAND LENSE MAGO25 .95
*¥50 LUNCH RAG 8091 .05
*3 BALLS STRING, 1 BALL STRO12 .90
1 X-ACTO KNIFE W/BLADE KNI902 4.50
*1 PKGS. TUBULAR CHEESE CLOTH
IN CuLORS 30 - 24IN. NET902 5.00
*1 PKG. HANGER (FROM CLEANERS) HAN9O1 1.00
P/30
DRAWER 6
*2 ROLLS MASKING TAPE 1 1IN, TAP901 1.55
1 METRIC RULER P/5J WOOD 3133 9.00
*3 BALLS STRING, 1 BALL STRO12 .90
30 CELCIUS THERMOMETERS THEOQOS 1.60
1 ROLL TRANSPARENT TAPE TAPOO6 1.00
1 PKG. DEMO PAPER
THERMOMETERS P/3 95941 9.50
CONTAINER BOX SINK/FLOAT, TEMPERATURE
8 DISH PANS 2 GAL. PANOO1 2.20
2 PKG. STYROFOAM CUPS P/25 CuPOl12 1.95
«ONTAINER BOA SINK/FLOAT, INSECTS
15 6-LITER CONTAINER 205-1023 2.80
8 PKGS. 6-LITER CONTAINER LIDS
P/2 201-1061 2.40
1 PKG. PAPER CUPS P/50 CUPOO3 3.85
30 SHOE BOX W/COVER PAPER BOXO15 1.00
CONTAINER BOX SINK AND FLOAT
*6 PKG. SALT P/3 LB. COARSE S0D008 2.40
*10 PKG. CLAY 1 LB. PLASTICINE CLAOO3 2.00
3 PKG. PAPER TOWELS TOWO002 2.50
METELRSTICI BOX
3 PIG. METERSTICKS P/10 METO008 9.00
*CONSUI{ .OLE MATERIALS CONTAINLD IN REFILL PACKAGE




CARROLL COUNTY, ARYLAXND
SCIENCE LAB KIT GRADE 3
PLANTS, SEEDS, MOLDS, SOILS, MEASURE!NENT, PHYSICS OF FLIGHT

QUANTITY DESCRIPTIO!N/PKG (.DER NO. URIT QUANTITY TOTAL
IN KIT QUANTITY PRICE ORDERED PRICL
DRAVER 1
*2 PKG. RADISII SEEDS 1 PKGC, SEE0Q29 .60
*1 PKG. CHART PAPER P/2 CHAO13 1.30
*2 PKG. LIMA BEAN SLCLDS 1 PKG. SEEO024 2.50
10 HAND LENSES (1) MAGO25 .95
*1 BOX TOOTHPICKS 1 BOX T00002 .70
6 TROWELS (1) SHO002 2.10
1 PKG. PINS P/120 PINOO3 1.50
*1 PKG. NAVY BEARNS SEE035 1.20
*1 PKG. MUNG BEANS SELO15 .60
*1 PKG. RED KIDWEY BEANS SEEO14 1.70
*1 PKG. PINTO SEEDS SEE043 1.20
1 PKG. PLASTIC KNIVES P/30 KNIOO1 .50
*1 PKG. LABCLS P/100 LABOO7 1.75
1 PXG. EYE DROPFERS P/12 DR0O002 3.00 R
1 PKG. PLASTIC SPOONS P/32 Sp0001 1.35
*1 BTL. RED FOOD COLOR, 2 0Z CoLoO3 1.10
*1 BTL. BLUE FOOD COLOR, 2 0Z COLO10O 1.10 R
3 PKC. NEEDLES, BLUKT P/10 NEEOO1 1.80
*2 PKG. GRAPH PAPER P/3 PAPO14 1.50
DRAWER 2
15 HAND LENSES (1) MAGO25 <95
8 HEASURING CUPS (1) CUuP0O7 .50
1 PKG. NAILS P/15 NAIOO3 .60
3 PKG. FLUTED CONTAINERS P/10 CONO008 3.10
DRAVER 3
6 PKGS. PLANTER CUPS P/6 CUPOOS 1.65
6 PKGS. PLANTER BASES P/6 BAS006 2.00
6 JARS W/LIDS (1)PLASTIC JAROO9 1.30
3 PKGS. TUMBLERS P/12 TUMOO1 2,15
DRAWER 4 PLANTS
*6 PKGS. PEA SEEDS 1 PKG. SEE003 .60
*7 PKGS. ZIPLOCK BAGS P/5 228-1046 1.10
*35 BUSINESS ENVELOPES ENVOO1 1.80
6 PKGS. PLASTIC TUMBLERS P/6 TUMOO03 1,20
3 PKGS. PETRI DISHES P/& 208-1040 3.15
3 PKGS. STYR® All TRA"S P/12 TRAOQO1 2.10
OPTIONAL PLASTIC TRAYS P/4 202-1014 4.25

(NOT INCLUDED IN KIT BUT AVAILABLEL)
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DRAWECR 5

10 JACK BALLS (1) BAL90S .75

5 PKGS. 6 D NAILS P/30 NAIOO2 .90

160 4 D NAILS NAI902 4,80

2 BALL, 1 SET OF 3 SIZES BAL90O 2.00

STYROFOAM

10 PING PONG BALL (1) BALO14 .60

1 PKG. MARBLES P/60 SPHO06 2.50

10 TENNIS BALL (1) BALO17 1.30
*2 PKGS. CHART PAPER P/2 CHAO13 1.30
*3 BOXES  PAPER CLIPS P/100 CLIO020 .75

5 BOTTLE CAPS P/32 CAP002 1.50

2 PKGS.  TACKS 1 PKG. TACOO1 1.00

3 PKGS.  CLOTHESFINS P/10 PINOOG 2.15
*] PKG. BRASS FASTENERS P/100 FASCO3 3.25

1 PKG. PINS P/120 PINOO3 1.50
*] PXG. STRAWS P/40 STROO1 .75

1 PKG. METRIC RULERS P/3C 3133 9.00
*3 ROLLS  MASKING TAPE, 3/4IN. TAPOO4 1.70

1 X-ACTO RNIFE W/BLADE NET907 5.00

DRAVER 6 -

3 PKGS.  PAPER CLIPS P/100 CLI020 .75
%30 ONION SKIXN SHEETS,®£.x11PA}305 1.50
*] ROLL CCLLOPHANE TAPE TAPCO6 1.00
*] PXG. PAPER SOUFFLE P/50 CUPOUL 1.45

1 BALL STRING STRO12 .40

1 PKG. WASHERS P/100 WAR00z 4,00

6 PXG. CLOTHESJINS P/6 PINOO: 1.40

35 PLASTIC CHECKIRS CHE901 4.C

35 PLASTIC SHEETS SHEY0L2 4.00

35 MUSLIKN CLOTH CLO904 10.50

CONTAINER BOX

15 METAL CAXNS (1) CAN909 1.25
*] PKG. PAPER CUPS P/50 CUP0O3 3.85

25 POSTER BOARD BOA911
*] PKG CARDBOARD,32x32CM P/15 CAR902 2.50
*]1 PKG. CARDBOARD, 3x50CH P/15 CAR903 2.50

i TRUNDEL WHEEL TRU300 15.50
*#3 PKGS.  CONSTRUCTION PAPER

12x18, P/6 PAF)22 1.50




MEASUREMELT BOX

1 PKG. METERSTICKS P/10 METO008 9.00
SAkD AND SOIL BOX
*5 PKGS., CLAY SOIL P/2. LB. S01009 2.90
*5 PKGS. HUNUS SOIL P/506 S0IO011 1.95
*10 PKGS, SAND 1 XG SANOO7 »80
SCIL BOX
*35 PXGS. POTTING SOIL P/10LB S0I006 1.75

*CONSUHACLL MATERIALS CONTAINED IN THE REFILL PACKAGES
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CARROLL COUNTY, MARYLAND
SCIENCE LAB KIT GRADE 4
CHEMISTRY, BIO COIMUNITIES, ELECTRICITY

QUANTITY DESCRIPTION/PKG ORDLR NO. UNIT QUARTITY TOTAL
IN KIT QUANTITY PRICE ORDERED PRICL
DRAWLR 1
*1 BOX CORN STARCH 1LB BOX STAQOO7 1.00
*1 PKG. BAKING POWDER P/10 0Z SODOI18 .95
1 BOX WAX PAPER PAPOO7 1.80
*1 BTL. AMMONIA 1 PINT AMMOO3 .95
4 PKG. VIALS P/4 212-1025 1.00
2 PKG. VIAL CAP RIMS P/8 206-1051 .85
2 PKG. WIRE SCREENS, 6"x6"
COARSE 2 SIZES P/8 208-1059 5.50
2 PKG. WIRE SCREENS, 6"x6"
FINE 2 SIZES P/8 207-1055 5.50
*1 LB. GRAVEL (100 PLUS) GRAOO1 .50
*1 LB. SAND SANOO6 .40
1 BOWL (1 QT. W/COVER) coNoO2M .30
1 WOODEX SPOON SF0019 .75
*2 BTL. COOKING OIL, 16 02 245-1016 3.20
1 PITCHER 3 QT. PITOO1 1.60
*1 BTL. MILK OF MAGNESIA 1 QT MILOO1 2.50
2 PXG. POPSICLE STICXS P/30 STIO14 «35
*1 BTL. PHENOTHALEIN 500 ML PR0O38-50 4.50
2 BTL. IRON FILINGS 150 G IR0001 1.65
*1 PKG. FLOUR 2 LBS. FLOOOS8 .90
DRAWER 2
*4 BOXES FOOD COLOR SET/4 COLoO02 2.50
2 PKGS. MEDICINE DROPPERS P/12 DRO0O02 3.00
3 PKGS. MAGNETS P/6 223-1039 3.90
*1 BOX EX-LAX TABLETS TAB901 1.50
*6 BTL. IODINE 1 02 I0D002 1.60
3 PKGS. TUMBLERS P/12 TUMOO1 2.15
*2 VIALS RED LITMUS PAPER 1 V. 8104 .35
*2 VIALS BLUE LITMUS PAPER 1 V. 8105 .35
1 PKG. MARBLES P/25 SPHO11 1.80
1 PKG. BUTTONS P/50 BUTOO1 1.25
6 BAR MAGNETS PKG/1 MAG902 2.75
*1 BTL. BTB BTB0OO3 1.30
*1 BTL. ASPRIN BOTTLE/60 ASP901 1.35
*1 PKG. BAGS OF TEA P/4 TEA900 1.00
*1 PKG. POWDERED MILK 802 MIL900 .75




DRAWER 3
15 HAND LENSES (1) 1iAG025 .95 —
1 BOX MICROSCOPE SLIDES P/72 SLI002 5.80
1 BOX COVERSLIPS P/100 SLIO003 2.00
1 PKG. MEDICINE DROPPERS P/12 DROOOI 3.20
15 BKS. OBIS POXD GUIDE (1) GUIlll 2.25
*]1 PKG. DRY RICE P/1 LB RICO01 .85
4 PKGS. 6-LITER CONT. LIDS P/2 201-1061 2.35
1 BOX DEPRESSION SLIDES P/40 SLIOO4 2.60
*1 PKG. LENS PAPER P/50 PAPOO9 .50
4 6-LITER CONTAINER (1) 205-1023 2.80
1 SET PREPARED SLIDES SLI909
DRAVER 4
10 JAR W/LID 1-8 02z JAROO6 .70
15 RULER 1-30C:I RULOO2 .25
4 6-LITER CONTAILER 205-1023 2,80
1 PKG. SPONGES P/8 SP0OO10 2.75
DRAWER 5
*1 PKG. LARGE BALLOONS P/30,#8 BALOO1 2.20
2 SPOOL OF THREAD THROO1 1.00
*]1 ROLL ALUMINUM FOIL 1 /12IN. FOI006 1.95
*]1 ROLL PLASTIC WRAP PLAO12 2.20
2 PKGS. FLASHLIGHT BULBS P/10 BULOO4 3.80
1 D-CELL COUPON FOR 24 BATO0O3 9.30
2 ROLLS 320 COPPER WIRE 100 FT
UNINSULATED WIRO0O8 3.30
2 PKGS. BATTERY HOLDERS P/10
W/CLIPS HOLOO3 6.50
2 PKGS. BULB HOLDERS P/10 S0C002M 5.00
1 PKG. THUNBTACKS P/100 THUOO!1 «95
2 ROLLS #22 COPFER WIRE 100FT
INSULATED WIRO10 3.50
6 WIRE STRIPPER CUTOO1 3.45
*1 PKG. INDEX CARDS P/100 6x8" CAROO3! 2.50
4 PKG. CIRCUIT PUZZLES P/4 223-1056 .85
1 PKG. NAILS P/16 SM. STEEL 225-1037 65
1 PKG. COMPASS P/12 COoMOO1 7.95
3 ZINC & COPPER FOIL
10x10CH 4645 6.50
*1 BTL. VINEGAR 1 QT. VINOO3 2,05
1 BOX BRASS FASTENERS P/100 FASO001 2.10
100 FAHNESTOCK CLIPS (1) CLIOO04M .04
1 ROLL ENAMEL COATED WIRE WIRO12 9.50
1 PXG. RUBERIZED MAGNETS P/25 MAGOO8 6.80
1 PKG. 10 D NAILS P/40 NAIOOG6 1.20
1 PXG. 20 D NAILS P/40 NAIOOS5 2.30

1 PKG. METRIC RULERS P/4 WOOD 202-1049 3.00
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DRAWER S CONT.

*]1 ROLL MASKING TAPE 3/4IN. TAPOOS 1.70
1 PKG. WOOL CLOTH P/6 CL0O003 3.75
6 30 WATT LIGHT BULE LIG903 1.25
1 6 VOLT BATTERY BATOO5 6.75
1 PXG. STYROFOAM CUPS P/25 CLPO12 1.95
6 SHEETS SANDPAPER, FINE (1) 8039 .50
6 ZINC NAIL NAI9O03 1.50
1 TIN SHEET 10"x10" SKE902 2.50
1 ELECTRICAL TAPE TAP901 2.55
LARGE MHASTER SHIPPER
1 ANT FARM L4X001 18.00
2 MULTIPURPOSE BALANCE  BALOO4 10.25
10 CRICKET SHELTERS P/4  Cli213 .60
LARGE WHITE INKER
3 30ML PLASTIC MEDICINE

CUP P/100 CUP0OS 2.35
3 ROLLS PLASTIC BAGS WITH

TUISTEMS P/6&0 BAGO10 1.95
1 ROLL WHITE LABELS 1"x3"

P/100 LABOO9 1.55
1 PKG. WOODEN STIR STICKS

P/300 STIO0O09 1.05
4 PKG. DROPPER BOTTLES

2 0Z P/8 BOT005 3.80
1 PKG. PAPER SOUFFLE CUPS

P/500 CUPO19 6.50
3 PLASTIC PAILS 5 QT.

P/3 PAIOO3 3.90
1 PXG. MAGNIFYING LENS P/10  MAGOO4 3.40
1 PXG. PLASTIC SPOONS P/30 SP0003 .95
S & S SHIPPLR

*]1 PKG. SALT, 3 LB S0D008 2.40

*] PXG. SUGAR, 5 LB SUG004 5.40

*]1 PKG. BAKING SODA, 4 LB S0D005 5.25

*]1 PKG. POWDERED STARCH, 4LB  STA005 5.20

*]1 PKG. PLASTER OF PARIS, S5LB PLA0O7 3.95

COLSUMABLE MATERIALS COKNTAINED

IN THE REFILL PACKAGES
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CARROLL COUNTY, MARYLANLD
SCIENCE LAD KIT GRADE 5
EARTIl SCIENCE AND SOIL ANALYSIS

-

QUANTITY DESCRIPTION / PKG. ORDER NO. UWRIT QUANTITY TOTAL
IN KIT QUANTITY PRICE ORDERED PRICL
DRAWER 1
2 PKGS. GALCNA P/5 ROCO19 2.25 _
2 PKGS. MICA P/5 ROCOO5 1.10
2 PXGS. QUARTZ P/5 ROC029 .50
2 PKGS. HALITE P/5 ROCO043 1.95
2 PKGS. TALC P/5 ROCO034 1.50
2 PKGS. HCMATITE P/5 ROCO21 1.50
2 PXGS. NAGKLTITE P/5 ROCO24 2.25
2 PKGS. CALCITE P/5 ROCO16 1.50
2 PKGS. PYRITE P/5 ROCO44 1.65
2 PXGS. GRAPHITE P/5 ROC020 1.50
2 PXGS. PINK FELDSPAR P/5 ROCO17 1.50
2 PKGS. MICA, BIOTITE P/5 ROCO15 1.50
2 PXGS. WHITE FELDSPAR P/5 ROCO18 1.50
2 PKGS. QUARTZ, SMOKY P/5 ROC907 2.50
2 PKGS. BLACK HEHATITE P/5 ROC908 2.50
2 PKGS. GARKET, ALMANDINE P/5 ROC909 2.50
2 PKGS. GARNET, ANDRADITE P/5 ROC910 2.50
2 PXGS. BLACK MAGNETITE P/5 ROC911 2.50
DRAVER 2
3 TROWEL (SHOVELS) SHO0002 2.10
3 PKGS. TONGUE DEPRESSORS P/10 STI020 .80
2 PKGS. FEATHLRS ASSORTED FEAQ03 3.00
*1 CAN PA!l, VEG. SPRAY VEG900 1.95
5 PKG. FOSSILS (5 KINDS) ROC912 1.05
2 GREASE PENCILS 1/BLACK PEXN001 .60
DRAWER 3
*1 BOX STRALUS P/40 STR0OO1 .75
3 LG. PLASTIC TRASH BAGS BAG901 1.25
4 LBS. LI}NLSTONE CHIPS 1 LBE. LIMOO3 1.80
DRAVER 4
1 BOX MICROSCOPL SLIDES SLI002 5.80
1 BOX COVLR SLIPS SLI003 2.00
*1 QT. VINEGAR VINOO3 2.05
*1 ROLL HASKING TAPE 3/41IN. TAPOO4 1.55
1 PKG. STRLAX PLATES P/15 PLAO15 2.00
1 PKG. MAGNETS P/10 MAGO13 7.40
1 PKG. EYE DROPPERS P/12 DR0O002 3.00
1 PKG. VIALS V/CAPS P/10 VIAO13 2.70
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10 HAND LEXSLS MAGO25 «95
10 BATTERIES BATOO1 .40
1 PKC. WIRE, 10" LOXNG P/20 WIRO16 1.60
1 PKG. BULBS P/i0 BULOO1 3.05
*4 PKG. ALUIT 200 GItS., 8379 1.95
30 RULERS RUL0O0O2 .25
1 PG, PAPLCR PLATES P/35 PLAOOO 1.80
1 PKG. PAILS P/3 PAIOO03 3.90
1 PKG. BULB SOCKETS P/10 S0C002:1 5.00
DRAVER 5
*1 BLT. FOOD COLOR, RED 2 0Z. (CO0.L0OGC3 1.10
4 CONTAINER, 6 LITER 205-1023 2.80
1 DIP NET P/3 NETOO06 2.70
4 PKGS. CLEAR PLASTIC CUPS P/12TU:i001 2.15
DRAWER 6
*2 PKGS. LIME, 30!L 5254 1.30
*3 VIALS BLUE LITNUS PAPER 8105 .35
*3 VIALS RED LIT:IUS PAPER 8104 .35
*3 PKGS. PLANT FOOD, 8 0z FER901 2.15
*2 PKGS. RADISH SEEDS SEE029 .60
*3 PKGS. LIlNIA BEAN SEEDS 1/2 LB SEE024 2.50
*20 LUNCH BAG 8091 .05
*1 LB. GRASS SEED SEE903 2,50
*1 SOIL TEST KIT S0I906 25.17
TSRRARIA BOX
4 CONTAINERS 6-LITER 205-1023 2.80
SAND AND SOIL BOX
*1 PXG. SOIL, 8 QTS. S0I003 2.20
*3 LBS. PEBDLES, 1 LB. ROCO036 .95
*1 PKG. GRAVEL, 5 LD. GRAOO4 2.50
*3 PKGS. HU{US, 500 G S0I011 1,95
*1 PKG. SAND, 5 LBS. SANOO3 1.90
*2 PKGS. PLASTER OF PARIS, 5/LB PLAOQO7 3.95
*3 PKGS. CLAY SOIL, 5 LBS. S0I009 2.90
*1 PKG. FINE GRAVEL, 5 LBS. GRA901 1,75

* CONSUMABLE NATERIALS CONTAINED I REFILL PACKAGES
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Pulley Learning Associates

P. O. Box 4117
Greenville, S. C. 29608
Phone: (803) 271-8694

November 6, 1984

Mr. Gary E. Dunkleberger, Science Supervisor
Carroll County Public Schools

55 North Court Street

Westminster MD 21157

Dear Mr. Dunkleberger:

Enclosed are 1ists of books whizh we have mailed for your

examination. I hope that your teachers will find it helpful to ook

at the books before actually purchasing them.

When ycu have finished with them, please return by book post.

Sincerely yours,

€ CR2

Elizabeth R. Pulley
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11-01-84 LEVEL ONE - SCIEMCE
l RELATED READINGS
TIME AITHOR ANOTATION | PRICE
I LI 40 LITRE MRFORD, JILL PICTIRES ILLUSTRATING CONCEPT OF OFFOSITES. 8
' COFN IS WAZE AT CIFT OF THE DLW, HISTORY AND CULTUFE OF CORN 10.¢
DVWDELION, THE (LIFE CYCLE)  HOGAN, PAULA LARCE PICTURES & STHFLE TEXT LEAD FROW SEED TD FLOWER, 10,7
l D0H COME THE LEAVES BANCROFT, HEMRIETTA  WHY LEAWES TURN COLLR & FALL} OUTLDNES OF SOME LESVES. 10.€
FAST AMD SLOW NORTH COMCEPT OF “OFPOSITES" IN SINPLE PYCIURES X
' FIND OUT BY TOUCHNG SHOMERS P EXPLOFES THE RAAGE OF INFORMATION GATHERED PY TOUCH, 10,8
FOSSILS TELL OF LONG AGO A HOM FOSSILS ARE FORMED & HIM TO KGE YOUR OH, 10.€
l FRONT A BACK COREETT. PICTURES TLLUSTRATE CONCEPT OF OFPOSITES, 89
l LOGK AT AETTE WALTER, HPION MIFROR MCLUDED TO MKE DIFFERENT TWAGES FROH DRAKDNGS. 85
LOK AT KAGHETS KIRKPATRILX, R COLORFUL PICTURES OF TYPES & LSE OF MAGNETS, SUMWRY 10,7
l WWE A BICGER PUDDLE, WAKE A  HALTER, WARTON SE HIPROR TN BOOK TO SEE DIFFERENT PICTIRES. 4,
HY FAVORTTE THINGS MATHA, STELLA BIG PICTURES, REBUS STORTES, & PICTURE GLOSSARY., 30
. HY HONDS AL MVES 8 USES OF FINGERS; WAT HE 00 WITH OUR HADS 10.8¢
! WIISY AND QUZET CALARA QALY THE 2 HORDS WITH PICTIRETD ILLUSTRATE THE CPPOSTTES. 8
0D A NE HOUSDALE CONCEPT (F 0PPOSTTES TLLUSTRATED IN BRIGHT COLIRS, 8%
' RATH RICKETTS SDELE CONCEPT, OME-LINE SENTENCES, 40
SEEDS AND KORE SEEDS SELSMM, MILLICENT  EASY READER ABOUT CROWTH & SCATTERING OF SEEDS 7.5
. SEEDS BY HIN) A HATER JOROMN, HELENE J  ADSPTATIONS FOR DISPERSIN WHICH HAVE BEEN DEVELOPED, 10,65
SHADONS | HERE, THERE, AEVERYHHER  CODR, RON & NANCY  STRIKING BAH PHOTOS HITH  BRIEF TEXT.
' THINGS TN KY HOUSE NATHM, STEL! & BIC PICTIRES, REEUS STORTES, A PICTIRE CLOSSRY
' TRINGS THAT GO! NATHN, STELLA PICTURES, REEUS STORIES, AMD PICTURE GLOSSHRY
T0P AND EOTTOM “Rowe PICTURES ILLUSTRATE CONCEPT OF OFFOSITES
B
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TITLE
ANTS
FOATS
EUTTERFLIES

EUTTERFLY CYCLE, THE
EUTTERFLY, THE (LIFE CYCLE)
CLOCKS AND HOM THEY GO
FLOATING AMD STHKING
HOMEYEEE, THE {LIFE CYCLE)
ICEEERGS

INSECTS THAT LIVE IN FAMILIES
LOUK AT INSECTS

SALT

SHELLS ARE SMELETONS

SNOH IS FALLING

SFRING PEEFERS

TERRY AND ™'" CATERPILLARS
TIME AND CLOCKS (RAS)

AUTHOR
FEFGUSON
LACHRW, RUTH
HOUSDALE
OXFORD SCIENTIFIC
HOGAN, PAULA
CIEBONS, GAIL
ERAMLEY, FRANKLIN
HOG/N, PAULA
MORRTS
KIRKPATRICK, R,
GOLDIN
YICTOR, JOWN
ERANLEY, FRANKLYN
HAXES, JUDY
SELSAH, MILLICENT

ERETTER, HERTA

PULLEY LEARNING ASSOCIATES, EOX 4117, GREDWILLE, SC 29408

LEVEL ™0 - SCIENCE

RELATED READINGS

ANNOTATION
<4 PAGE. SINGLE CONCEFT, SINFLE FACTS & PICTURES

COLORFUL PICTURES OF WRIOUS KINDS OF EOATS. SIMPLE TEXT

FULL-FAGE FHOTOGRAFHS WITH  EXPLAMATION OF LIFE CYCLE.
STEP-EY-STEP FROM EGC TO CATERFILLAR TO EUTTERFLY,
RETGHT & SPRING CLOCK & HON THEY WORK,

BASIC FACTS ABOUT EUOYANCY OF WATER AND ITS PROPERTIES.
IN SIHPLE TERMS AND LARGE ILLUSTRATIONS,

ORTGIN, DISTRIBUTION, AND MEMYCE OF ICEEERGS

DESCRIBES HABITS OF ANTS, PEES, & OTHER SOCTAL INSECTS.
DESCRIEES HABITS, LIFE CYCLES & FOOD. SUMMARY & TMDEX
EXPLANATION OF CHEMICAL SODIUM CHLORIDE AMD DYPEFTMENTS
HO4 CREATURES LIVE, MOVE, & EAT INSIDE SHELLS,

RHAT MAKES SNOY; MHAT FLAKES ARE LIKE, EFVECT ON LIFE.
HAEITS, HABITAT & HOH THEY PRODICE THEIR SFRING CALL.
EASY READING STORY OF LIFE CYCLE OF CECROPIA HOTH.
DESCRIEES PLANT, ANDMAL, AMD HUWN TIHEKEEPING,

TEL} 807 71-8494
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PRICE

4.5

c
L

4.9
8.9
10,7
9.8
10.8¢
10,72
10.8¢
10.72
10.72
10.85
10.89
10,89
10.89
7.95

10,75
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TITLE

ATRFLES AND EALLLUNS
AKAZING ESRTHMORM, THE
ATTHALS THAT BURRON
EIRDS (RMA)
CLEAN EROCK. THE
CESERTS  (RAS)
FARM MACHTIES
FLYING MACHIMES
JET JOURNEY
LOCK AT SEEDS WD HZEDS
LOOK AT TREES
LOTS OF ROT

JD0HS AND MOLDS
PUMFKIN FEOFLE, THE
ROOTS AN Fui” FINDERS

STRTISTILS

STRAIGHT,PARALLEL ,FEFFEN LTNE
THIST, HIGGLE & SQUIRM....
NHERE DOES YOUR GARDEN GROM?
RORLD EENEATH OUF FEET,THE

ZEFD IS NOT NOTHING

" *LEY LEARNTNG ASSOCIATES,

LEVEL THREE - SCIENCE

AUTHOR
KAETZXE, HOWSRD
HESS, LILO
HORRIS
HOFRIS
EARTLETT, MG,
MORDEN, CARROLL
KYKEHAH, NICHOLAS
CIRARD, PAT
WILSOW, WINE
KIRKPATRICK, R
KIRKPATRICK
Mg, VIO
FROMAN
CAVGNARD, DAVID
BRAMLEY, FRAMLYN
SRIVASTAVA, JME
CHAROSH, KNS
PRINGLE, LAURENCE
COLDIN
KEEN, HRTIN

STTONER, MINOEL

RELATED REACINGS

ANNOTATION
HISTORY OF LIGHTER-THAW-AIR CRAFT. COLOFFUL TLLUSTRATIONS
AL AEQUT THE EARTHHORN, ITS CHARCTERISTICS & BENEFITS.
MOLES, EARTHHORMS, SQUIRRELS,SFIDERS, SNAKES, ARMAOTLLOS..
ENFHASIS ON FOOD-GATHERING, HIGRATION & MEST-EUTLDIMG,
MATURE'S FILTERS WHICH HELP TO CLEAN THE HODDLAND EROOK
DESERT HAEITATIFLANT, ANIMSL AMD HUMAN LIFE,

TRACTIRS, COMBINES. HARRONS.ZHSFVESTERS, COLOR PICTURES,
HELTCOPTERS, BALLODNS, ATRSHIFSATLFLAVES TN COLOR FHOTOS.
DESIGH OF AIFCRAFT, FLIGHT FRINCIFLES, CONCORGE MODEL.
COLORFUL TLLUSTRATIONS, IMDEX & SU4ARY,

COLORFUL LABELLED PICTIRSS OFLIFE NYCLE & DIFFERENT TREES,
MHAT CAUSES ROT,IHEFE TO FIM I7.HON TO GROM T,
DESCRIEES TYPES. LOCATION & SIMPLE EXPERIHENTS,

FROM PUMPKIN SEED 70 JACK-0~ LANTERN. LIFE CYCLE THEME,
MINERAL- AND MATER-ABSOREING PROFERTIES OF ROOTS.

H4 TO ASSEYBLE AND CLASSIFY MUMERICAL FACTS.

USING STRIMG, CHECKER SET, FENCIL & PAFER ACTIVITIES.

A BOOK AEOUT EARTHHORKS

BASIC INFORMATION ABOUT HORTICULTURE

THE STORY OF SOTL:COMPOS.IION, IMFORTANCE & CONSERVATION

FUNCTION OF THE MMERAL ZERO: PLACE-HOLOCR, STARTING FOIMT,

P 411/, GREEWILLE, SC 29608  TEL) 803 271-BA%4
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FRICE

10,75

9,95

10.89

10.89

16.89

10.89

10.89
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TITLE
£C OF ECOLOGY

EIOLOGICAL CLOCKS

CARE OF WATER FETS, THE

CARS! A LOOK INSIDE

CHAINS, HEES AD PYRAMIDS

COMHUMICATIONS MACHINES

CRICKET In ‘AE GRASS

FIRE (RAS)

FROG, THE (LIFE CYCLE)

FROSS AND TORDS (READ AEOUT)

TJZZ DOES IT!

INTERNAL COMEUSTION ENGINE,TH

JUNGLE, THE (RAS)

00K AT FOND LTFE

MESSAHGES WITHOUT WORDS

HINKEYS A0 AFES

HOTORS AND ENGINES. HOW WORK
FRAIRIE DOGS IN PRAIRIE TOWN

huteQ7S0 A LOCK INSIDE

SCIENCE IN A VACANT LOT

SFIDERS (FAN)
TELEVISION MAGIC
TRAINS AND RATLROADS

UNDERMATER LIFE

VIEN FROM THE 0AK, THE

YES-MD; STOP-GO

PULLEY LEARNING ASSOCIA(ES,

(R 3)

BOO0. BAFEARA

LEVL FOUR - S5CIENCE
RELATED REAOINGS

AUTHIR ANNOTATION
HLLGROK: HMEY PICTURES & TEXT DEMONSTRATE ECOLOGY..FOR LETTERS OF ALPHA
RIEDHAN, SARAH ALL LIVING THINGS FUNCTION IN A PATTERN FROM DR CLOCKS,
FELS, GERTFUDE SELECTION ® CARE OF AQUARTUM ANIMALS (FISH, SNAILS, £TC.)
LUARK, JAHES VIER OF ERAKIMG, ELECTRICAL, & TRANSMISSION OF CARS
PENGLE, LAURENCE THE FLOW OF EMERGY IN NATURE.HONW GREEN FLANTS CONVERT SIN,
HOWARD . SAN COLOR FHOTOS OF SATELLITES. RADAR SCOFES, ETC. GLOSSARY
USN SOELEN, FHILIF LIFE & DEATH IN A WATERSHED KITH $ FOOD CHAINS & ENVIFONS
DAUE, EDMARD OUTLINES MAN’S USES OF FIRE FROM CAVEMAN TO JET FLRNES,
HOGEN, FAULA COLCRFUL PICTURES o SIMMZ  TEX7 LEND FROM EGG TG FROG.
MOFRIS HAETTS & HABITAT, SIMILARITIES & DIFFEREMCES,
CoEB, VICKT FIEERS \IN FUZZ—NHERE THEY COME FROM & HOW THEY ARE MADE
OUNEY, ROSS SIHPLE AMALOGIES EXFLAIN HON AUTOMOBILE ENGINE NORKS.
NORDEN, CARROLL DESCRIFES PLANT, ANIMAL, AND HUMN LIFE IN JUNGLE HAETTAT
KIRKFATRICK, R COLORFUL PICTUPES C% FLANTS ZANIMMLS ARDIMD A FOND,

SYHEOLS AND SIGNALS! EELLS, SMOKE, FLAZT, FACIAL EXFRESS.

PRICZ

10.
10,
11,
10.
10.
10,
10,
16,

10,

9.
10,
10
10..
10,
11,

9,
110
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10.

10,

10,

13

10.

HORRIS CHARACTERTSTICS, HAETTS, & HAEITATS OF SOME WARTETIES.
NETSS PRINCIPLES OF ELECTRIC, HIMD,SPRING, STEAM, GAS & JET.
EBERLE HAETTS, FOOD, & ENVIRONHENT.
KLETWER, ART HOH A ROEQT OPERATES! THEIR USE AND FUTURE.
STHON, SEYHOLR INSECTS. BIRDS, ROCKS, TREES. & OTHER FINDS HEAFEY
MORRTS TLLUSTRATES TYFES AMD CHARACTERISTICS OF SFIDEFS.
1NES, ELG. F AINS THE FRODUCTION OF A TELEVISLON FROGRAM
KANETZKE, HOMARD DESCRIEES CEVELOFMENT FROM  EARLY TRAIMS TO MONORAILS.
HORRIS PLANT AND MNIHL LIFE LNDER THE SEd
KOHL, JUDITH WINMER OF 1978 NATIONAL EOOK AWARD. INTROD. TO ETHOLOGY.
GERSTING, JUOITH PATTERNS IN MATHEHATICAL LOGIC, SWITCHING FROELEXS.
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TITLE
CLEN ATR-CLESN HATTR
COLLECTING SHALL FOSSILS
ENRTH HOVING NACHIMES
EARTHRUAKE !
END OF THE HORLD, THE
GLALIERS
GOING, GOING, GONE?
OIL MACHINES
SECRET CLOCKS, THE
SHAKES, OUNES, AMD SHIFTS
SFACE  (RAS)
UNDERSEA MACHINES

HEATHER (READ AEOUT)

FULEY LEMRNING ASSOCIATES, BOX 4117, GREEWILLE, SC 29408

AUTHCR
MILLARD, REED
HUSSEY, LOIS J
5TOME
HIKLOWNITZ, GLORTA
ERANLEY
TANGEORN
HARSHALL y JHES
FICK. CHRISTOPHER
SIMON, SEYMOR
ERAMLEY
SEEVERS, JAMES
PICK, CHRISTOFHER

LEEL FIVE - SCIENCE

RELATED READINGS

ANNOTATION
CAUSES AMD FRICE OF ALR AMD MWTER FOLLUTION.
STEP-EY-STEF INSTRUCTIONS FOF FOSSIL HUNTIHG NEAREY.
EULLDOZEFS, STEAM SHOVELS AREFICTURED AND DESCRIEED,
COMFARES EARTH TO AN ECC AND EFLAING MHAT HAFFENS,
DISCUSSES INEVITMELE CHANGE IN EARTH'S CONDITION IN SFACE
WART GLACTERS ARE, HON & WHY THEY MOVE EFFECTS O EARTH,
THE WASTE OF OUR EMERGY RESOURCES,
DERRICKS. OFFSHORE RIGS, TRUCKS, REFINERTES N COLOR FHOTD
TIME SENSES CF LIVIMD THIMGS:AND'ALS, FLANTS 8 Feos Es
EARTH TECTONICS; CONTDMENT ODRLFT SIMFLY EXFLATNED,
SOLAR SYSTEM, SPACECRAT, AMDASTRONAUTS . GLOSSARY, INDEX,
SUEHARINES, SEA LAEORATORTES, WE1TATS, DIVIMG suITS,

CLEAR PICTURES. DINGRAMS, 2 LAEELS FOR NEATHER PATTERNS,

TEL! 803 271-Bo™4
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LIVE MATERIALS ORDER FORM

SEND TO: Westminster High School Date _
Living Materials Culture Center
ATTENTION: Doug Yust

FROM: Teacher School

School Phone Date Needed

1. To request materials send this form by inner otfice mail to Westminster High
School at least wo (2) weeks prior to the jate newled.

2. Orders will be delivered by the pony on the regular delivery route. Where
this conflicts with the requested date we will attemot *y deliver the day
before the one you gave.

QUANTITY DATE QUANTITY DATE
ORGANISM AYAILASLE REQUESTEN QRGANISM AVA[LABLS 9rFalesTs
PROTOZOA SHALL ANIMALS
AMOCBAT s O CRAYY | SM [ 2 S
12 7
CUGLEMNAT S [T N1 OXTS 23 [
PARAMCCT L T s [ EMTTHW=r0ws A O
MIXED PROTOIOA t s o ?::::xu Tlea o~
PARAMIC UM, FRUIT FLIES -
LD £ UM o wiLD ®m o
MULT FLIES- .
KUGLENA. MEDI UM e £YED- $EX r.uwa.-J | O
FIFTH GRADK
AMOCBA. MED!LM o ot oy ar |2 O
GOLDY 1 % A T
ALGAE
RUPPILS-TRIO fa
voLvoxt s
rroGs#* A 7
CHLAMYDOMONAS T s OO
tsomons :: g
AMARAKNA s [T Y ]
MEAL YOS )
MIXAD ALGAK T s [T SXCOND GRADE
MEALWORM KIT = O
1 MOGYRA T S M
PLANARIATT (- e
AlGAK, MED iU - s s O
I ROGCYRA, o 12 7
MEDILM 308 ML HERMIT CRARS [ 7 S
FUNGI s zon ©w o
oAt - Dy
1ML WOLDT s [T =
ATt s [
PLANTS VIMEGAR CXL3T les [T
AIOCTED s [
p— > o {7 CONFIRMATION DESIRED

TCLASS SET QUANTITIES SUFFICIENT FOR 30 STUDENTS
*FOR OBSERVATIONAL pURPOSES ONLY

=4 BEST COPY AVAILABLE

o
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A Message From The
Superintendent

The enclosed materials represent a package of science
activities and materials for students to work on over the summer.
This has two primary purposes. First, by giving continued
practice, it reinforces what students learned during the school
y2ar just ending. Secondly, this package of materials also
includes enrichment activities which go beyond the information
previously learned by youngsters.,

Tour child will need some direction and support from you if
this program is to succeed. While most of these activities may
be dona on an independent basis, some may require parental
assistance, This should be a wonderful opportunity to share
"hands on" science in the home. It should also give you as a
parent some insight into what your child has experienced in

science this year when second graders studied Insects, Measuring
and Sink or Float.

Students who voluntarily complete these activities will
receive a certificate recognizing their efforts. Parents should
fill in the last sheet of this booklet as students complete the
activities. That sheet along with the rest of the materials
should be returned to next year's science teacher,

Olin L. Adams, Jr.
Superintendent of Schools
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INSECT PUZZLES

DIRECTIONS: Cut out the boxes below. On another piece of
paper, piece them together to make three insects
of three boxes each. Paste on the paper and color
how the insects should appear.
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Direction: Cut out the puzzle
pieces & paste together on another

| piece of paper. TN
| See what you /// AN

I find. \
“ 1 LOVE

|'| . ‘ NS

r'“zgmﬂnted with permission from Good Apple, Inc., Box 299, Carthage, IL
1
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WEP COLLECTTING

COLLECTING:

You can collect and _.tudy spider webs with very simple
tools. Summer is the best season for finding webs. Some webs

can be made in an hour, some take much longer so take care not t.
collect too many too often.

Use a non-fluorocarbon spray paint, Check the
contents, Rustoleum i3 a good choice.

1. You need some spray paint,
contrasting sheets of paper,
scissors, tape and newspapers,

2. First rake sure the s, .der
is safely out of the way.
Cover the web with the
paint spray.

3. While the web is still damp,
press a sheet of paper against
the web., Cut the lines. Take
some notes while it dries.

6Y




WEB JOURNAL

You can keep notes in a ring binder. Careful notes will be
helpful . identifying the web. Your library is sure to have a
bock on spiders.

Punch holes

Infermation
about time,
place, what
the spider
looked 1like

web page

tissue or wax
paper

web page

SPIDER ANATOMY

Spiders, like insects have hard shell-like bodies. Unlike
insects, they have two body sections, and eight legs. 'They can
have up to eight eyes. Their body hairs are sometimes sensors,
or gripperas.

They come in a wide range of size., and snapes. They can bhe
equipped for life underground, in trees, grass or water. Only
terial spiders make web traps for a& living. There are man, kinds
of tunting spiders that rely on speed and ski'l.

[
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SPIDERK SILK

Spiders spin silk from glands in their bodies called

Sspinnerets. “e liquid silk hardens into strands as it passes
through these finger-like glands.

Strands can be as thin as 1/1,000,000 inch, or up to 20

times as thick. They can be made dry or sticky, or even beaded.
Silk has greater tensile strength than steel, ‘

Spinnerets

SORTS OF SPIDERS

Spiders use silk for their eggs, lining nests, binding up
prey, as well as weaving snares for unlucky insects. Manv
secrete a dragline that constantly acts as a safety rope when
they run, jump, or leap,

The bolas spider ropes meals with a web lasso that has a
drop of sticky fluid.

Young spiders parachute on the wind with € long web.
Threads catch the wind, sending them skyward to new territory.
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STAGES OF THE

Directions:

Take a very large mouthed jar and put a piece of lettuce in
it. The lettuce should be crushed first so that it is bruised.
Put some water in the jar so that: it is nearly full. Place it
outside to give mosquitoes a place to lay their eggs. This will
look like a dark raft .loating o. the surface. Once eggs are
present, place a 1id on the jar. Slowly turn your jar first on
its side then upside dawn. This will prevent the adult
mosquitoes from escaping once they hatch. Look for the stages of
developmeni. Draw and label each stage on the attached paper.
The stages to be observed are:

egg - The raft consists of a cluster of eggs laid by the female
mosquito.

larva - Sometimes called a "wriggler", the larva is the rapidiy
moving stage which
hatches from the egg.

motionless except when
disturbed and can be
recognized by a large —
"head" which hangs

near the water surface.

adult - The grown insect stage \\\
with wings is the adult.

pupa - The pupa remains nearly ( \\




EGG LARVA
PUPA ADULT




ANT WATCHI!ING

Find an ant's nest. Observe it, making care-
ful note of what the ants do and how they
behave. Answer the following questions ‘ased
upon your observations.

1. An ant has six legs and three body parts.
Count them.

2. From what part of the body do the legs

grow? _

3. What is the ant doing?

4, Where does it Tive?

5. Do you see ants nearby?

There are red ants and black ants. The six legs of the ant
grow out of the middle of its three body parts. Ants are busy
animels. They seem to have work to do all the time. Ants live
in many kinds of places. They live in the ground, in trees,
under wood used for buildings, and under stones and sidewalks.
Ants live in colonies or groups. They live and work together
sharing their food and work.

fThings to do:

1. Make a rain storm on the ant hill by dripping water from
your fingers. What do the ants do to protect the
ant hill?

2. Stick a twig into the entrance. What do the ants do?




(

Put different types of food (jam, bread, sugar) near the
ant hill. Show an ant where the food is located. Which
foods do the ants seem to prefer? What do they do with

the food?

To follow up the activity above, if the ants make a trail
from the food to the ant hill--try this. Change the

trail in several ways (rub your finger across it to lose
the scent, put a stick across the trail. How c¢o the ants
rcact to each of these changes?

Take a straw and blow a "windstorm" at the entrance of
the ant hill. What do the ants do?

Try to find out how far away an ant will travel from the
ant hill. Take an ant and put it about 3 feet from the
ant hill. TIf it gets back alright, try a longer distance
until the ant can't find its way back. How far away
could you take the ant?
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ANT FARM

Obtain two jars of different sizes 8o that one fits easily
into the other. The space between the two should be as small as
possible so that the tunnels made by the ants can be easily seen.
Turn the smaller jar upside down and place it inside the larger
jar. Fill the large jar and the space between the two jars with
moist sand. Cover the jar and put tiny holes in the 1id.

Materials needed to make a permanent ant farm:

2 pieces of glass
4 strips of wood cut to fit glass

Glue the wooden strips to the edges of glass so that they are
about a quarter inch apart. Leave a small opening in the top
piece of the frame so that ants, sand, and food can be put in.
Use caulking around the edges for a better hold and to make sure
there are no holes through which the 2znts may get out.

HOMES FOR INSECTS AND ANIMALS

Materials to use:

1. tongue depressors or popsicle sticks - cage
2. glass jars

3. tin cans

Be Kind! Let them go soon after you've studied them.

CAPTURE A BUTTERTFLY

Get a jar with a 1id. Put holes 1in it. Or put cheesecloth
or gauze over the jar. Put your caterpillar in the jar with a
branch from a tree. Add leaves for caterpillar to eat. Look for
it to form a chrysal:.:, Soon a butterfly will come out.
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Cecropia Moth
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The Butterfly Usually Has:

@ — —_—— antenna
@ a body

@ a __ _ _ that protects its pupa

@ . . __  wings at rest

() a _ caterpillar

i
i
i
i
i
i
]
i
Il The Moth Usually Has:
!
i
]
i
I
i
i
i
i

®_______________ antenna

® a _ __ _ that protects its pupa

@ . wings at rest

@ a —  __ caterpillar

Word List

open hairy closed days
nights feathered clubbed smooth

r o broad chrysalis narrow cocoon
E

B lC>_r1nte'a with permission from Good Apple, Inc., Box 299, Carthage, IL 62321-0299
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The best animal to use for races is an isopod, sometimes
call a pill or sov bug. The best activiy requires both types in
order to study the animal behavior as related to that animal's
physical structure,

The isopods can be found in dark, moist undisturbed spots
with decaving plant matter. You can find them under boards,
logs, near the house, under rocks and piles of grass or mulch.

When you find the isopod, place it in your hand. If it
rolls up into a hard ball or cannot flip over if placed on its
back, vou have a pill bug. If the isopod has two tail-like

appen _es and quickly flips from an upside-down position onto
its feet and runs, it is a sow bug.

There are two ways to have a bug race. One is to draw a
circle, tie a piece of chalk to the end »f a two foot string. Use
the chalk and string as a compass to draw several circles onto
the black top. The race should be introduced as a way to
investigate the behavior of the isopods. Use a hand lens and
look closely at the isopods. Think of the race as a simulation in
which isopods are dropped by a hungry bird and try to escape
teing eaten. Make a "bird" beak from a piece of paper rolled up
as a funnel. Use two isopods at a time per circle. They are
dropped thru the funnel into the middle of the circle. The first
to get over the line wins. No flipping over of upside-down
isoods. Several heats may be run, and two final winners.

QUESTIONS:

Which kind of isopod won most of the races?

Why do you think these isopods won?

What effect did the size of the isopod have on its finishing
position?

How do you think slow isopods protect themselves?




Recurn the isopods to the places where they were captured.
Another way to race the isopods, if you find only one type, or
want a follow-up, is to make a racetrack from a cardboard box.
Glue lane partitions down a long box, about four to a box. Put
one end on a slight slant (not too much as the pill bugs might
roll). Each student will put their pillbug into the starting
area. A starting gate can be made that fits over the lane
partitions and can be lifted up when the race is ready to guv. In
this race no one can touch their "racers" to get them going. As

many heats as necessary can be run until the final four are
found.

This type of race can also be done with beetles or other
crawling animals,




MEASURING
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ABOUT M E

Trace your hand on this page. Use your centimeter ruler to
measure the length of your fingers.

—

L
thumb cm little finger _cm
pointer finger cn middle finger cm

ring finger cm




Y E T N Y B N Wa s R O EE e Y

BETTTIE AND M E

On the next page 1s a picture of Bettie. Measure her face with
your centimeter ruler. If you do not have one available, cut the
cne out of the pagre that follows the picture of the face. When
you have finished, color the picture.

nose cm long
eyes cm long
ear cm long
mouth cm long

Extra activity:

Note - .lease make sure that you do this activity safely.
Work with « parent or a friend. Measure your face.

My nose is cm long
My ear is ____cm long
My mouth is ____cm long
My eyes are ___ _cm long

// ' \

\ T T T TTT T

s

tw
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i 15
l MEASUREMENT
l Use your centimeter ruler to counlete these pictures,
' This popsicle Make a rake handle
needs a stick. that is 9 cm long.
l Make it 5 cm
long.
l Make the Make the handle
strav 9 cn on this pot 2 cm
' long. long.




MEASUREMENT

Complete these pictures.

This is a broom. Put a handle on it.
Make it 11 cm long.

Make a stem on chis
apple that is 1 cm
long.

Draw a candle on th.: cupcake.
Make it 4 cm tall,

This is an umbrella.
Make a handle for it
that is 4 cm long.
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HOTTER OR CCLDER?

You need a thermometer to fin. the temperature.
How to Make a Simple Thermometer:

Take a clear bottle and fill it halfway with water colored
with ink. Put a hole in the 1id and push a clear plastic tube
through it. By putting your mounth on the tube, adjust it
so that the water comes to stop about halfway up the tube. Put
the bottle in a sink and pour hot water over it, The colored
water will rise in the tule. Repeat with cold water and the level
will fall.

*The level indicates the temperature of water poured over the
bottle. The hot or cold water causes the air inside to expand o:
contract, making the colored water rise or fall in the tube. In
a real thermometer, the liquid expands or contracts in the same
manner,

colored % Seal the 1lid
_Z__ with plasticine
— ol clay and fit it
g tightly to the
7 bottle.
Z
7
V/
A
7
Z HOT CoLD

3
N
W
\
\
\

\)




GUM WRAPPER THERMOMETER

You can make this little machine to tell temperature with
junk from around the house. All you need is a spool, some tape,
and some of the silver paper that comes wrapped around gum.

When metal gets hot it expands, getting !onger and
wider. A curved shape lets the two strips stay
together with the metal arc taking more room.

is the kind with foil on one side and paper on the other.)

2. Tape it to the spool. Anything like a little bottle or a
felt marker will work.

3. Set it on a paper and mark where the pointer is. Watch the
needle swing around when the temperature changes.

By the way, this thermometer doesn't tell you how hot it is.
It just tells you if it's hotter than it was. But you alrea‘y
knew it was hot.

Think about bi-metal strips for a moment. (It will take
your mind off the heat.) The reascon this little device works is
that the pointer is made of two different materials. Paper and
m:tal foil do not react the same way when exposed to the same
amount of heat. The foil expands at a much faster rate than the
paper. The difference is shown.

The thermostat in your house works on the same principle.
It keeps track of the temperature by expanding and contracting.

' 1. Cut a pointer from the gum wrapper. (Make sure the wrapper




WEATHEHR GRAPH

Try to keep this weather graph for one month. You may use the
weather graph in the following ways:

1. Cut the appropriate weather symbol from the attached sheet
and record the daily weather conditions on the graph.

2. Reccrd daily temperatures using your own thermometer.

3. Pretend you are a weather forecaster. Predict what you think
the weather will be the next day. You would want to include

the temperature, wind direction and speed, and weather
conditions.

4. Use the sheets that follow to record the predicted weather
for the next day from both the newspaper and the weather
forecast on the television newscast. Use the last column
to record the actual weather for that day.

5. Compare today's weather with the weather one year aco.




mEEmEEETEEEEE .- - .- -

 WEATHER GRAPH 1

Sunday r__Mondoy Tuesday Wednesday Thursday Friday
. —r_ﬁ‘

Saturday

91







25

PREDICTIONS ACTUAL

Television Newspaper

Date
Temperature
High
Low
Wind speed

Date
Temperature
High
Low
Wind speed

Date
Temperature
High
Low
ind speed

Date
emperature
High
Low
Wind speed

Date
Temperature
High
Low
Wind speed

Date
Temperature
High
Low
Wind epeed

Date
Tempera* ire
High
Low
Wind speed
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MEASUREMENT MCBITLE

What things can we measure with a ruler, a thermometer, or a
water cl :ck?

You will need to provide: a hanger or cardboard

some yarn

scissors

paste

pictures from magazines or newspapers
To make this mobile:
1. Cut out 3 pictures of the measuring tools.

2. Attach them to the hanger with yarn.

3. Cut out pictures of thirngs that you can measure with these
tools.

4. Paste them on a piece of tagboard or cardboard.

5. Attach them with yarn under the correct tool for measuring.

Sample mobile:

~Measurement M obile ™\
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SINK OR FLOAT
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WHAT MAKES T d E BOAT G 0?

By using a piece of cardboard and a chip of soap, you can
make a little boat that will sail. Cut the cardboard in the
shape of a boat and, in a little V in its stern, insert the bit
of soap. Place your boat in a pan of water and it will move
mysteriously about until the whole water surface has been
weakened by the soap. The larger the surface of water, the

longer it will sail. If you replace the water, a stalled boat
will start again.

*Note: Ivory soap would work best.

Now look up surface tension in a book at the library. Write a

paragraph on what you find. Indicate how the soap's effect upon

surface tension made the boat move.

29

P APER SPEEDBOATS

Make a paper speedboat as shown and float it. Now place a
drop of liquid detergent on one finger. Gently lower it into the
water just behind the speedtoat, and the boat will shoot forward
as if by magic. This trick will only work once. To make it work
again, you'll need fresh clean water.

Make the speedboat by
cutting a boat-like
shape out of flat card
or stiff paper.
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Now look up surface tension in a book at the library. Write a
paragraph on what you find. Indicate how tiie soap's effect upon
surface tension made the :oat move.

BUBBLE MANTA

Recipe for bubble mix:
1/2 cup liquid detergent to 1 quart of water
By adding 1/3 to 1/2 cup of glycerine and a pinch of sugar
to your bubble water, you will have large bubbles that hold
their shape longer than the kind you can buy in the store.
You can make a giant bubble blower from a coat hanger, an
embroidery hoop, or a foil pie pan with the center cut out. Dip
in the bubble mix and blow the largest bubble you ever made.

Write down the size of your bubbles.

Note: You can buy glycerine at most drugstores, but it is
expensive,

What do you suppose holds the bubble together?
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ON THF MOVE

Empty a bowl without trying.

Make water go from one howl to another without touvching the bowl

or the water. Take a clean handkerchief. Lower one corner into

one bowl of water and place the opposite corner in another bowl.

The water gradually spreads through the handkerchief, so that the
lower howl slowly fills with water.

Note: Be patient, This takes time to work.

Write a couple of sentences that explain whay this happened.

SINK OR FLOAT

Directions:

1. Choose your favorite piece of fruit. Then construct or make
a boat. It should hold your piece of fruit or cause it to
float when they are placed in water.

On the next page, draw a picture of the boat you constructed.

1n1
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MAKING A HYDROMETER

Do these with the help of a parent. Take a pencil and mark a
scale along its length. Stick a small lump of modeling clay to
one end. Adjust the clay so that the pencil floats upright in a

ccntainer of water. See which mark on the scale is at the
surface. Now float

rubbing alcohol.
Picture of your hydrometer in each solu

Note: Do not taste or drink the alcohol.

My hydrometer My hydrometer

My hydrometer in
in water in salty water rubbing alcohol

103
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RISE, RAISTIN, RISE

You will need a glass of light-colored soda and a few raisins,

Put the raisins in the bo:tom of the glass and pour in the soda.

Watch what happens!

This is what I saw happen.

What did ycu see on the raisins?

I predict this happened because

Now, try putting a few raisins in a glass of very flat soda.
What happened this time?

What can you conclude was different about the two glasses of soda
that caused the raisins to rise?

104
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LIGUTID LAYERS - FLOATING IN ORDER

Take a glass and pour some syrup in it.

Next pour some cooking 0il on to the syrup and then add some
water,

The three liquids will form separate layers floating on one
another,

Now place a small grape, a piece of candle, and a piece of cork
in the tumbler.

Draw a picture showing where each of the above objects floated.

—— S

cookiag oil

water

syrup
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FLOAT AN E GG

A denser liquid has a greater upward lift or buoyancy. Salt
makes water denser. Now you know why ships ride higher in ocean
water than in fresh water, and why you can find it easier to swim

in the ocean than in a lake.
DIRECTIONS:

1. Place an egg in a glass of fresh water. Notice what happens.
Add salt to the water, stir gently, and observe what happens.

2. Put a tack in the eraser end of a pencil and place the pencil
in a glass of fresh water, Add salt, stir gently, and notice

what happens.

You will see that: What happened to the egg and pencil in
the fresh water? As you add salt what happened to them?

Why?




PADDLE-WHETEL BOAT
A boat powered by a rubber band.

Carve a pointed hull from a rectangular
piece of iight wood.

—

Glue or nail a block (square) on top for a cabin.

&2 o

Use 2 dowels for smokestacks.

Cut slots in 2 pieces of wood for the paddle wheel as shown.

2]

Glue paddle wheel pieces together.
Put several rubber bands around
them, fastening the loose ends

to the 2 grooves in the end of
your boat.

-*\\_,\\~’

Wind up the rubber band motor by turning it backwards.

Place your boat in the water and watch what happens.

197




STUDENT NAME:

SCIENCE TEACHER

(1985-86)
NOTE TO THE PARENT:

Please use this sheet to record what activities your child
has completed and when. Any comments you might wish to make
about individual activities will be most helpful. All students
who complete any amount of activities and eturn this sheet to
next year s science teacher will receive ¢ certificate recogniz-

ing their efforts. However, those youngsters who complete 22
or more of the activities will receive a gold medal certificate.

TITLE OF ACTIVITY PARENT COMMENT

INSECT PUZZLE
KINKY CTATERPILLER _
WEB COLLECTING
MOSQUITOS

ANT WATCHING

ANT FARM

INSECT HOMES

CATCH A BUTTERFLY
BUTTERFLY/MOTH

BUG RACES

ABOUT ME

BETTIE AND ME
MEASUREMENT

HOTTER OR COLDER?
THERMOMETER
WEATHER GRAPH
MEASUREMENT SEARCH
MEASUREMENT MOBILE
BOAT

PAPER SPEEDBOATS
BUBBLE MANIA

ON THE MOVE

SINK OR FLOAT
MAKING A HYDROMETER
RISE RAISIN, RISE
LIQUID LAYERS

FLOAT AN EGG
PADDLE-WHEEL BOAT

JCQOO000000nA00A0000 £

(OVER)
Parent Signatunre
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As you xknow, this is our first attempt at a package of summer
enrichment materials to go along with the elementary science

program. As a parent, your evaluation of it will be most helpful
as we look to expand and refine it for future use. Please take a

moment and respond to the following questions:

1. How would you rate the clarity of insftructions studerts were

given on the activities they were to do?

VERY LOW 1 2 2 4 5 VERY HIGH

2. How would you rate your child's interest in working on this

packnge of materials during the summer?

VERY LOW 1 2 3 4 5 VERY HIGH

3. How readily available weie the materials students needed for

the activities?

VERY LOW ] 2 3 4 5 VERY HIGH

4. How wenld you rate what your child learned from workins on

this science material over the summer?

VERY LOW 1 2 3 4 5 VERY HIGH

5. Overall, how would you rate the effectiveness of this package

of materials?

VERY LOW 1 2 3 4 5 VERY HIGH

COMMENTS:

b
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APPENDIX K
JUMMER FUN REQUESTS
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SUMMER ENROLLMENT PERCENTAGES

SCHOOL Enrollment in Summer Fun by Grade %Z IN SUMNER FUN

- 2 ) I Z k! 5
Sanymount Elementary 31 35 35 31 46 527 547 56% 45 % Y 61%
Me- vanicsville 43 32 48 30 27 617 46% 66% 41% k)Y
El:srsburg 60 70 60 60 25 547 651 55% 57% 242
Wi..iam Winchester 75 75 55 47 27 68% 607 55% 52% 27%
Wi+ field Elerentary 36 35 28 28 26 73% 702 527 40% 58%
Wei-minster Elementary 63 55 47 39 17 632 657 597 30% 182
Frsedom Elementary 47 46 46 57 25 487 53% 50% 487 23%

Tota] Enrollment by Grade: 355 348 319 292 193

Totsl § in Summer Fun: 607 591 578 659 613

T.tal! 7 in Summer Fun: 58% 59% 55% 44% 31z

Grand Totals:

Fnrollment:
ummer Fun Enrollment:
I 1n Summer Fun:

O

ERIC

Aruitoxt provided by Eic:

3048
1507
447
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EVALUATION CHECKLIST

92

NOTES
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APPENDIX 1f:
JAMPLE ITEM BAYK
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1.1.C€.31

e,

A

Which variable is being tested?

Which of
ball?

heirght of drop
kind of ball used

___surface on which ball drops

these is a variable that would affect

day of the week
material the ball is made of

kind of measuring stick you use

118

the bounce of a
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2c0CM 4.0 CM M : 80 cM

Height of drop
(cm)

Use the bar graph to answer these questions.

When the ball was dropped from 40cm, its bounce was

22cm 3lcm _ 20cm

The ball that bounced back 35cm was dropped from a height of

40cm 20cm 60cm

How high do you think the ball will bounce when Jropped from
80cm?

25¢m 43em 70cm
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1.6.C.20

Which thing is about the same length as one meter”
a. pencil

b. yardstick

c. football field

d. a notebook

1.6.C.21

Which thing is not a standard umnit?
a. click of a trundle wheel

b. meter

¢c. length of your foot

d. centimeter

1.6.P.30

Which is the best prediction for the length of the
classroom?

a. 100 centimeters
b. 15 meters

c. 3 meters

d. 100 meters
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2.1.2.C.22

You are given an autogiro in our science class. How would
you decide how to make it spin faster?
A. Keep droppiag it ard watch what happens.

B. Add weight and cbserve changes when you drop it
from the same height.

C. Cut off wings, add weight
and throw it up in the air
--all at the same time--and observe what happens.

----- D. Ask a friend.

Hit The Target

autogiro autogiro
with clips without
clips

A 8

A third grade class dropped
autogiros from the same
height. One autogiro had 2
paper clips and the other had
none. The students made this
bar graph.

2.1,2.C.23

Which autogiro hit the target the most times?

A

B

121




2.1,2.P.30

If you want your autogiro to hit a target the most times

which would you choose”?

autogiro A with clips

autogiro B without clips

AN ____~_'___x
—
T
hY
C L\i} iy, A N
be—— \
\'/ - M*.\- ~ 4 ] \
(\ . - \ \
1 | N
A’ l ,
/\fD l , /
A ‘ )

Look at these autogiros. The dotted lines show how they

moved through the air.
----- autogiro A
----- autogiro B

----- autogiro C

----- autogiro D

Which cne was not flying?




2.7.C.21

Jack and Joe each made a paper airplare exactly alike. Joe
added a paper clip to the nose of his airplane. They had a
contest to see whose plane would fly further. Think about the
experiment we did in class. Predict who won.

2.8.C.22

e\ T T Nl ——

Jack and Joe took their airplanes to the playground. Look
at the wings on the plane above.

Which plane would fily the furthest?

Which plane would fly the longest amount of time?

i G um .- an ay om



2.7.C.23

You have an airplane you have never flown “efore. Which
variables could you manipulate to affect the flight pattern?

a. Design on the plane

b. Placement of weights

0
.

Color of paver

d. How brightly the sun is shining

2.1. C.20

Three different autogiros were dropped on a target three
times each. Which autogiro was the most accurate?

----- autogiro A
----- autogiro B

————— autogiro C




2.3a.P.21

A third graue class planted their seeds in loam. After
observing their seeds in loam and after observing the growth of
their seeds for 5 days, this is the data they collected.

Day 1 - no growth visible
Day 2 - no growth visible
Day 3 - 2 units
Day 4 - 4 unaits
Day 5 - 6 units 17 L
16
15
14
13
12
11
10
9
8
7 )
6
5
4
3
2
1
0l l
3.4.7.21 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Using the bar graph from 3.3a.P.21 predict the growth of the
plant on Day 6.

A. 5 units
B. 8 units

C. 12 units

125




3.1.F.20

*Nnote to teacher:
loam, and saand. Label
station. (You may wan

Observe the soil
following questions.

Soil sample 1 is:
A. «clay soil

B. 1loam

C. sandy soil
Soil sample 2 is:
A. clay soil \
B. 1loam

C. sandy soil
Soil sample 3 is:
A. clay soil

B. 1loam
C. sandy soil

3.2.C.30

John added water

Prepare containers with samples of clav,
containers 1, 2, 3, and set up as a
t several sets of stations.)

samples of the station. Answer the
Choose the aaswer you choose.

to his cup of soil. Very little water

passed through the soil. Soil was probably

A. clay sozil
B. loam

C. sandy soil
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3.3.C€.31

Sara has 3 radish seeds. Choose the soil type in which Sara
should plant her seeds to have them grow test.

A. clay soil

B. loam

C. sandy soil

3.8.C.23

Jimmy planted the root of a pinto bean seed. When Jimmy
observed the container a week later he found:

A. another pinto bean seed
B. - no growth at all

C. a tall, healthy plant

3.4.P.21

1. Salt water is a solution of salt and water. How could
the salt be separated from the water?

A. pour off *he water
B. stir the solution
C. boil the solution
D

. Pput in more salt
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2. Which of the following mixtures can be separated by
sifeing?

A. beads and buttons
B. sand and flour
C. flour and iron filings

sand and gravel

P2 o0 8 B0 N AN e e e
o
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{7 Parent
{7 Student
L7 Teacher

ELEMENTARY SCIENCE PRESENTATION FEEDBACK

1. How helsful has this presentation been in helping give a better
understanding of the new elementary science program?

very low 1 2 3 P g3 very high
2. How clearly was the information presented in an understandable
manner?
very low - 1 2 3ty 5 very high

>. How would you rate this presentation in terms of interest appeal?
very low 1 2 3 4> g very high

i
4. How would you now rate the level of your understanding of our
elementary science program NOW as compared to when you came?

very low 1 2 3' 4% 8° yery high

SUGGESTIONS:

GED:ms

130




SUGGESTIONS:

Are there some recommendations for kindergarten in science, specifics
to present to the children to prepare them for the program in the next
grades?

I thought this program was very interesting and reailv think this is
a hetter way of teaching our children.

wotos could be improved - perhaps Nick could be sent to photography
school if the funds are available.

It was a very interesting P.T.A. session although it can't really
compete with a Bill Cosby show.

The models of plant and animal are great. The middle school children
don't seem to be as excited about science as elementary can something
be done?

Great!!

This was very interesting!

Sounds 1ike a much more interesting program than was used previously.
['m glad my child is getting in on it.

Thank you for letting us do the pendulum experiment. [ think we all
understand "Hands On" very well now.

You keep my attention!
Great job! Carry on! (within reason!!)

[ feel the‘program was very interesting. Mr. Dunkleberger did a fine job
of presenting it.

I think this is a very good program and I know from experience my children
find it very interesting. This was a very good presentation.

I enjoyed the overview of the Grades 1-5 program. I was not aware of the
total program before.

It was very helpful to learn more about what is taught in other grades
basides the.one I teach, and to see how our curriculum fits in to the
whole program.

Dr. Dunkleberger personality goes a long way in making listening and
learning easy and understandable. More parents should benefit from a
great opportunity. I'm a dedicated advocate of hands on ficm way back!
More curriculum should follow suit.

Excellent presentation.
I thought the program was very interesting and I'm glad the kids are able

to do things, than when we went to school and had to just sit and listen
and memorize things.
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Page 2
SUGGESTIONS:

The presentation was very good although explanatron of each unit per
grade level could have been a little more detailed. Question from
4th mom on Chemistry was valid-kitchen or cupboard should be stressed.
Thought you did a SUPER job --giving a hands on experience to group
was motivating.

Good to have explanation of science in other grades. Grading - each
first grade.lesson has an evaluaticn sheet.

Very informative!
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of reading about things such as nsecLy, -, schbols 100 md will <,

o STMINSTER — Some Carroll (ne students are movid quiside, thao :,(.compm.bﬂ:: hm",m.mn; 'nmu: o

(v ty elementary school , sclence “pyuiding to (lud thefn” X1 l‘u""‘)f-f"tchoolllmpllmntll styeart,)  —
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4 wind Instead of showing alack of  stick with you,".says Brian Lockardl..

0 ine the nowse marks a new type director of ciementary and middie’ gram °:'“’;';:“m":wg‘““m
o mng schools In Carroli County ““The. f::‘;'n piniont ln. . er r" o
mn ff1Lials are impl Ing In areacting s i thenew -pmﬁn ui.’,u’.?ﬁ.'.’.'ﬁﬁ
1Y «f the 16 schools a new approach The new approach was developed by.;q The focus of the new approach s to

“ get the students direcUy involved, to
- have them experience sclence. School
oificials  found that wot only the
students were excited and motlvated by
the new program (n pilot phases, but
teachers were also affected. ~

Alter belng tralned in the new pro-

am, teschers werg snxloud to begin

hey are as excited and molivaied as
the students i

The purpose of the new spproach Is to
foster reasoning skilis and sppropriate
language and arpuse the interest of
students Students ars,to use all of the
science processes. observing, classify-
Ing. measuring, Loterpreting, intering,

p ¢
. For ,exanpie, students st Willlam

winchester: Elementary School Tues-
day were doing a variely of lab ac-
livittes Firat graders were eximining
fruits with 3 1aagniiying glass Second
graders were collecting insects Other
siudents were preparing sildes of s natl
water crestures to be viewed under 2
microscope *

All the experiments tnvolved some
sort of resging sssignment specistly
designed to match the sctivily Ac-
cording to Gary Dunkieberger, super-
visor of science lo county scbools, each
grade will use sbout flve to stx books
during the year, instasd of Justone tex-

RN

book, .

Eventually ench unlt studied wiil
have a vartely of books to accompeny
the lesson hegays.r '/

Larry Tyree, principel at William
winchesier, noles that tha sew ap-
proach better halps the students lesrn
sbout other disclplines, such 28
language, thinking processes, ete.

“1t'a important {0 do the pencll and

* paper lasks, but this (experimentation)

tesches them to observe.” Tyree sayd

J'vg seen 8 lot of excitment b our stat! |
. becauseof thisapproach ' *

The new prog) aint has been organized * |
Inte a curricwum guide that avery. |
science teacher uses a3 thelr own tex- 1
tbook. The guides allow fiexiliity in
designing lessons and will be reviewed
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Kids volunteer
for summer ‘fun’
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By ELISE ARMACOST
Sun Reporter

WESTMINSTER - Homework is the
last thing you'd expect most kids to
want o do during summer vacation,
but about 1,500 local elementary school
chidren have volunteered to do just,
that .

‘When they get off the bus today for
the last time until September, these.
children will be carrying brightly-
colored activity books called “Summer
Science Fun." - *,

Wntten by a team of 15 Carroll
teachers, the books are a collection of
aswignments designed both to reinforce,

and enlarge upon what children have;:

already | arped durming the regular!
schoul year, Dr. Gary E, Dunkleberger,
supervisor of science, explained Tues-
day.

In second grade, for examgle,
children study a unit on insects. So, the
second grade summer package in-
cludes activities that allow them to
observe bugs firsthand.

With the ‘“‘ant watching’ activity
children construct their own ant (arm.
Apother project tells them how to place
a caterpillar In a jar so they can watch
it turn {nto abutterfly.

Depending on the grade level, most of
the ‘“hands-on' assignments ask the
child to explain in writing or draw pic-
tures Ulustrating what they have
observed. “We do a lot of drawing,"
Dunkleberger said. “‘First graders are
oot going to be able o record data in
words. ' .

Tte summer packages also include
word searches, crossword puzzjes an
other exercises designed to help rein-
force what students have already

* learned.

The fledgling summer program has
been introduced in the seven elemen-
taries that converted this year (o a new
science curriculum geared (o experi-
ments and other hands-on work,
Dunkieberger sald. Pilot schouis in-

clude Eldersburg, Freedom,
Mechanicsvile, Sandymount, Winfield,
wiliam Winchester and Westminster
elementanes

About 1,500, or 40 percent, of the
children in those schools will be par-|
ticipating 1n “Summer Sclence Fun,”
Dunkleberger said. In the lower
grades, the acceptance rate was even
higher - about 60 to 70 percent.

“It's kind of neat to see that many
kids wanting to have homework over'
the summer ... The 40 percent response
we've had says something very positive
(about the chudrens’ attitudes.)"

Next year, as the rest of the county's
elcmentaries implement the hands-on
science program, ail pupis in grades
one through five will have the opportu-
nity to use the summer science
package.

Dunkleberger and other teachers will
refine the program according to com-
ments from parents of chidren who use
it this summer.

Children are not required to complete
any special number of assignments,
Dunkleberger said. When they return
their “Summer Science Fun’' books to
their new science teachers this
September, they will recelve certlfi-
cates, even if they have fintshed just
one project,

“I think most youngsters will do a
reasonable number, but if he does even
one that {s one more than 1s required of
him."”

School Superintendent Olin L Adams
Jr. said he favors the idea of keeping
learming alive dunng the summer.
“Summer {s a (un time, vacation time,
time for different kinds of expenences,
but learming goes on even though the
atmosphere changes.'

Parents who did not. recejve letters
explaining the program but would like
their chudren to have copies of the
summer science package should con-
tact their local school or tne school
system's central office.
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Staff Wtar one=ity workshop and immediately began
g the 1dea ©

The Martha and the Vandeilas scng goes: ¥ The resp was good. Dunkieb ger said.
“Summer's here and the tune i3 nght (or-" Some 1.500 student signed up, repres  ung 40

Science? percent o the ehigible students.

Gary E Dunkleberyer, Carre. Board ol “That's a redection of the program.” sad

Time is right for Science Fun

that resnforce the lessons leamed dunng the
year and those that extend the «camung (o
reinted 1njormnacon.

A resnforcement lesson may be a word
ssarch of & Crossword puzzie.

The extension lessons are more
j. One lesson. irom the fourth

Educanon supervisor of science. s acempong  Richard L. Hanson, Carroli y
10 maks the ame NEA by sarang the Sununer  sypervisor, “We've turmed the student on to
Science Fun project (of sudena who attend  science. The teachers have s0id the swdens
saven Carroll elementary schools. * on the iden”

. Thumde:_m.m !ﬁjlllug Winchester. Parn . o were as
y booklat corresponding

W Wins
poris e e d? leved that they can work nrmnnm-
schools underwent the tirst year of a rensed can on at b g
scence program 10 whe [964-85 year. amw.?umuu’.:dtommw -

The progr more “dt y work™ " v
than the pe program. Dunkieberger sad. - . Stud who plete the .
The Summer Saence Fun project i3 program don ¢ recerve a grade. but can eam
intended a3 a {ollow=up to *he new science certiicate of completon, Duniieberger said.
mmm«wm'.'mm “-_‘1Thcpmw:t.humqpeollnum:mou

ymmmmhuuumﬂwmx
are you!™ The student i3 asked to play
mmgwmummm

sample of outdoor space
The leason requires 3w student 1o becoma

mmo(hunrh«mm.mm\-mue
used.

The new saience pry ~am will go a0
effect for the nune remaning Caroil

will be able to pargcipate n the summe:
scence protect in 1986,

l By DENNIE McCAFFERTY taswuiianzed with the project 1n mud-May 4t &
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$122, 713 grant used to improve science curriculum

By Steve Kelly
The Carroll Sun
The methods by which science is taught
in county elementary schools will change
uext year, thanks In part to a $122,713
(gl{lg'l-l‘; from the Nationa! Sclence Foundation
“We're excited about 1it.” sald Gary E.
Dunkleberger, county supervisor ¢ dence.
“The really neat hing about [the grant] is
that NSF nomnally doesn’t mak usuﬂants to
public school systems. They go to
coll or [private organizations}.”

e money, applied for in October, 1984,
and granter last month, will be used to train
teachers this summer in a new curriculum
and for an honors program, where out-
standing county educators will receive addi-
tional training in science.

Carroll is changing its elementary schoo}
science currictJum as part of a revision pro-
gram begun in 1981, said Mr. Dunkleber-

T. . .

“Owr previous curﬂcﬂlum had been in
place for 12 years,” necessitating an up-
Jate, hesald. -

The new curriculum will involve more
leamning in laboratory s~ttings, relying less
on traditional methods requiring textbooks

138

- depth science ba

and teacher lectures.
New teach melhods will “involve a lot

more hands on

. " on the part of stu-
dents, said Mr. Dun'-'« r. No textbooks

will be used, al
reading materials
useful.

“it [training] will glve teachers a more In-
** sald Mr. Dunk-
leberger. “Elementary school teachers have
to cover such a broad range [of subjects} that
typlcally their science -content is on the
short end of that.”

The moneyalsowlllbeusedtopaygmd
uate students from the University of Mary-
land to enter county schools during the year
and act s “coaches” for newly trained
teachers.

The graduate students normally will visit
teachers once a week, to assist in imple-
menting teaching methods, critique lessons
and answer teachers' questions, sald Mr.
Dunkleberger. -

An initial teacher training and coaching
phase began last summer and during the
1984-17 15 school year, with 817,000 from
the State Department of Education, said Mr.
Dunklebcrger

“Approximately half the elementary

teachers will provide
ey find interesting or

schools saw implementation [of tne new

" curriculum] in 1984—1985 and the rest will

next year,” he said

* He added the oounty now will have
enough money to hire three graduate stu-
dent coaches in the coming school year, as
opposed to the one — Anne Benbow, a doc-
toral student in science education — hired
last year.

- In addition, money from NSF will be used
to conduct a workshop this summer ‘‘for
really exceptional teachers,” said Mr. Dunk-
leberger. “It's part of NSF's program to rec-
ognize excellent teachers.”

The 17 teachers, selected from a pool of
applicants by a committee — Including Mr.
Dunkleberger and Ms. Benbow — will at-
tend a two-week oo%mduate -level seminar at
East Middle School, beginning Julr 22. The
seminar will be taught by personnel from
Hood College in Fredcrlck.

The seminar will give teachers a chance
to explore specific areas of sclence education
— such as the study of Insects or electricity
— more closely than the initial training pro-
gram allowed, sald Mr. Dunkleberger.

Teachers and their Hood Instructors also
will review and polish curriculum during
the workshop.

Larry L. Hatfleld, a program director with
NSF, sald the agency typlcally does not
award money to school systems.

“But it's not unusual,” he said. “"We do
make awards to school systems. This
|award} Is not a precedent.”

The award to the county came from ap-
proximately $18 million in NSF money bud-
geted for teacher workshops.

Carroll was chosen to recelve a grant be-
cause its proposed program, If successful,,
could be used as a model for other school
systems contemplting similar projects, said
Mr. Hatfleld, addi 'g the program showed
potential for success. The proposal *'showed
a high degree of collaboration between the
lscho?l system and |the participating col-

eges].”

Susan P. Snyder, sclence specialist for
the State Department of Fducation, sald no
other Maryland school system has recelved
NSF money this year.

The p '8 training andJ coaching of
teachers is on similar progra.ns stud-
led and tested In California schcnls, she
sald.

“it's a very speclal program [Carroll] is
puiting tegether.”
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Diane Hughes and Dan Clifford, both  afternoon at the Teachers’ Workshop at

teachers at Willlam Winchester Elemen- East Middle School.
tary, sweep the grass for insects Tuesday

.lonors science instructors attend workshop

Teachers take to the fields

By DENNIS McCAFFERTY “lf you're going 1o teach it and science teacher who was the first
Staff Writer say you can do it," said Garv E, teacher to caich a bug with 8 sweep
The 18 grown men and wemen  Dunkleberger, supervisor of science, net on Tvesday, said she vas
were scattered along the west end You got t¢: go uut and sec if i* can  enthusiastic about the workshop.
ol the Westminster East Middle be done. “It helps the teachers with things
School yard, using panty-hose nets The i -hers have zpent six hours they are not sure of in the g
to catch insects in bushes and from Monday through Fiiday since "l " n pro-
gram,” she sad “I've learned how
weeds and on trees. July 22 ohserving a calerpiliar to do a I
ot pre-lab work and
But there was no need for the cCharge in. a hutterfly, catch.ng follow-up wc: and to take tme
little white-clothed men with buties-  Ins2i 3 with the “.weep nets” and with the children *
fly nets to come and take ‘hein to Mtudying Crganisms 'n a bucket of
padded cells Aller all, these were m? The worksiiup was made possible
Carroll elementary school scier.ce ““he workshop s designed to  frem 2 June 1985, non-matrhing,
teachers give the teach~rs a mcre advanced  $122.¢13 National Science Tounda-
The teachers, recognized as excel-  level of the program’s bickground,”  tion grant The two-year grant pays
lent instructors. were participating Dunklcberger said “I's ait a reme-  for thie cost of training the teachers
in a two-wee! honors worksh. 5, dial thing We're it teaching them for the new program and uses three
“Special Topirs in Elementary $.i- 1o teaw. the program.” Unive~sily of Maryland—Coliege
ence,” which ends Friday Thc v url- Delores A Davis, a s cond-grade Park _ d students as “"coaches”
shop which qualifies as ‘he three-
credit “Science Topics for Elem=n-
tary School Teachers” g:adu.te
course at Hood College, and wili
help the teachers in the second
year of the revised science program
The teachers are from Wiiilam
Winchester, Westminster, Freedom,
Eldersburg, Sandymount and Me-
chanicsville elementary schools All
six schools last year underwent t+»
inaugural year of the program,
whick emphasises “discovc -y work.”
Winfield Elementary alse partici-
pated in the program last year, but
did not have a leacher at the
workshop. The remaining Carroll
elementary schools will undergo the
program this year,
The workshop is taught by Dean
Wood, professor of sclences at
Hood, a:d Paul J. Hummer, a part-
time science professor at Hood and
a part-time teacher at Middletown
; High School. It is designed to get
the teachers better-acquainted with
the discovery work they v'i be
teaching this year,
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Science program
earns state award

WESTMINSTER — The hands-on The Carroll program is one of four
eleme:lary science program im- throughoutthe state that the commitiee
plemented in Carroll schools last year  Selected as exemplary, and it is the on-
nas been awarded by the Maryland Y system-wide program to be so
Association of Science Teachers and honored.
the Search for Excellence in Science According to a release from commit-
Education Ccmmittee. tee chaitman Dean A. Wood, local

science educators have devised a
“planned, sequential program for ail
students that emphasizes hands-on, in-
volved learning, periodic program
review and evalution, actlvﬁlu ap-
plicable to students’ llves, integration
of science with other areas, motivated
teafhers and full school system sup-
Mr ‘l’

Dr. Gary E. Dunkleberger, super-
visor of science in Carroll schools, said
children responded enthusiastically to
the hands-on, laboratory-oriented ap-
proach as soon as it was piloted in 1933,

“What we found was that kids were
more excited about this program than
the other. They wanted to come home
and repeat it with their parents.”

The new pro;ram was started In halt
of the county's elementary schools dur-
Ing the 1984-85 school year; the remain-
ing schools began using it this year.

A search committee of teachers,
school administrators and professors
chose the program for the award
Judging was based on criteria estab-
lished by a task force of the National
Science Teachers Association.

All four honored curriculums will
now be submitted to the NSTA for con-
sideration in the National Search for
Excellence in Science Education.

Dunkleberger credited local teachers

- with the program’s success. It doesn’t
really matter what you have on paper.
The bottom line is what goes on in the
classrooms.”

Most of the program was funded by
three state grants totaling $27,000 and
National Science Foundation grant
worth $122,713. About $90,000 for mate-
rials and science kits ar.d $25,000 for
books came out of Jocal coffers.

Carroll science education repre-
sentatives will accept the award Oct. 18
ét the MAST’s annual meeting in Ocean

fey.
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BACKXGROUND

It is in fact nothing short of a miracle
that the modern methods of instruction have
not yet strangled the holy curiosity of
inquiry; for this delicate little plant,
aside from stimulation, stands mainly 1in
need of freedom; without this it goes to
wrack and ruin without fail.

--iAlbert Einstexin

F. James Rutherford, chief of Education programs for the
American Association for the Advancement of Science, recently
noted: "At the elementary school level, instruction in science
has almost ceased, being no more in most classrooms than a few
minutes each week of reading from textbooks" (Mechling & Oliver,
1983). The primary goal of elementary science programs should be
to help children learn how to learn so they will develop into
critical thiakers and decision-makers (Fulton, Gates, &
Krockover, 1980). Science is more than simple facts. It must
involve the processes of science. Students must be given
experiences that help to make them scientifically literate --
make them aware of how a scientist works and of how the knowledge
of science is generated. An activity-oriented science program
allows students to conduct laboratory experiments that aid in the
development of effective reasoning and makes young scudents
familiar with the very methods and concepts used by real
scientists in their daily work (Orlich, 1980).

Current studies indicate, however, that the most commonly
used teaching activity in elementary science classes is a single
textbook series. Instruction in the classroom tends to follow
the text materials and uses some group and individual activity,
but hands-on activity and development of the processes of science
appears to be on the decline (Audeh, 1982). The state of the art
in elementary school science might be svmmarized by one word =--
textbook. The textbook determines the content, the order,
examples, and the application of that content. Teachers tend to
believe in the textbook. In many elementary schools the science
curriculum is little more than "a set of knowledges and skills
rooted in the various disciplines of science and packaged in
textbooks" (Mechling & Oliver, 1983a).

PURPOSE

The purpose of this study was to investigate the response of
elementary classroom teachers toward a non-textbook approach to
science instruction. It was generally anticipated that most
elementary teachers would find great difficulty teaching science
without the support of a text and would deem that approach less
satisfactory than a program which employed a book.

SUBJECTS

The subjects for this study were forty elementary teachers
in grades one through five. Subjects represented about 1/8 of
the total elementary classroom teacher population in sixteen
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elementary schools. Subjects could be best characterized as
being predominately female, having taught for approximately 10
years in both rural and suburban school communities. All had
volunteered for participation in this study. Several had
indicated that they had actually been motivated to do so by a
dislike for teaching science.

TREATMENT

Three different science instructional techniques or programs
served as the treatments in this study. Treatment A was a
commercially produced and packaged elementary science program
developed around major conceptual schemes and employing a student
textbook and a supportive classroom laboratory kit. Treatment B
was also a commercially produced and packaged program which had a
more balanced approach of content and processes. It also
centered strongly around the student textbook, but provided a
supportive laboratory kit for student use.

Treatment C consisted of a locally developed laboratory-
based program. Three units were provided at each grade level
with a strong emphasis on scientific processes. No basal science
text was used. Instead, teachers were provided with a teacher's
guide which detailed the content and processes covered in each
lesson. Appropriate trade books were used to supplement the
program. These reading materials, however, were used to
follow-up and support student inquiry and discovery rather thanmn
precede it.

PROCEDURES

The 40 teacher participants were randomly assigned to one of
three treatment groups. Teachers in each group taught two of the
three programs. Consequently, two of the teacher groups taught
the non-text program plus one of the text based programs included
in this study. The third group of teachers employed only the two
text based programs. This allowed for a comparison between text
and non-text instruction and facilitated a verification of the
equality of the two text programs. To avoid any bias that might
result from the order in which programs were taught, subjects in
each comparison group were divided so that the same number taught
each program both semesters

At the end of both semesters teachers were surveyed and
asked to rate the program they were using. This rating was
based on a Likert-type questicnnaire currently developed for use
in this study. It consisted of twenty items to which the teachers
responded on a five-point conftinuum from "Strongly Agree" to
"Strongly Disagree”. All iteas were intended to elicit responses
that differentiated between the instructional programs. Typical
of these items would be: "I really dread teaching science" or
"Teaching sciencez can be lots of fun."
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A Program Evaluation was used as a second instrument for the
collection of data related to teacher perceptions of the programs
under consideration. It consisted of statements regarding the
program with which they were working. A five-point Likert
response scale from "Strongly Agree” to "Strongly Disagre=" was
used.- Statements employed focused upon the resezrch questions
under study.

Student attitudes were assesed by the use of a questionnaire
consisting of filtaen Likerz-type questions to which students
answered on a three-point response range of "Agree - Undecided -
Disagree”. Tnis consisted of related items which assessed
student attitudes toward the learning of science.

RESZARCH QUESTIONS

Five basic research questions explored possible
differences betweerd programs. Specificially, attempts were made
to determine if the non-text approach was equivalent to a
textbook-based approach studied in terms of:

the amount of hands-on activity.

the inclusion of scientilic processes.
the extent of student motivation.

the ease of program implemencation.
the degree of teacher satisfaction.

WS Wwro—
N N N N NS

FINDINGS

ANOVA techniques were employed to determine treatment
related differences in the response patterns of teachers to items
contained in the Program Evaluation. Teachers reported more
favorable perceptions regarding the non-textbook avproach than
either of the other two programs included in this study. Findings
related to four of the five research questions favored the
hands-on, laboratory based program employing a basal text. The
findings for all five are as follows:

QUESTION #1: AMOUNT OF HANDS-ON ACTIVITY

Teachers reported that with the lab-base , non textbock
approach the "extent to which activities emphasized a direct
hands-on approdch" was greater than with the other two
programs considered (F(2,77) = 53.19, p<.001). Similarily, they
indicated that unlike the text-based programs, this approach
required that the lab activities" be done to maintain the
integrity of the program" (F(2,75) = 23.84, p<.001).
QUESTION #2: INCLUSTION OF SCIENTIFIC PROCESSES

Teachers reported the non-text approach provided
for greater inclusion of the scientific processes (F(2,76) =
18.44, p<.001). Furthermore, they indicated that this approach
allowed for greater "discovery and experimentation on the part of
students instead of being cookbook in nature" (F(2,74) = 22.31,
p<.001) In addition, teacher responses indicated that neither of
text program was a8s sSuccessful as the non-~text approach in
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providing for inclusion of "
students perform them to gain new inform
material already known" (F(2,76) = 11.57, p<.001).

dctivities Structured so that
ation rather than confirm

QUESTION 3: STUDENT MOVTIVATION

Partic1pating teachers perceived that the "degree to which
Students were motivated by the program was greater in the
non-text book approach (F(2,76) = 18.18 p<.001). Similarly, it
"caused students to go beyond :he assigned activity and try ideas
on their own" to a greater extent (F(2,76) = 6.08, p <005).
However, no differences wer perceived in the extent to which the
program "caused students to initiate questi

what had been presanted” (F(2,76) - 1.54, p = .22,

In addition, a student atcitude survey (r = .92) toward the
learaing of scienca was administered to all students at beth the
beginning and the end of each semesters. It consisted of 1§
Likert-type questions to which studentcs responded on three point
("dgree", "Undecided", "Disagrea") scale. The instrument
consisted of eight positively worded and seven negatively woraed
items arranged in randonm order. Student responses indicated that
they were more motivated by the non-text aporoach and the mora
concept oriented approach (Treatment A) than the Treatment B

which had more of a process and content balance (F(2,2091) =
8.21, p<.001). ’

QUESTION 4: EASE OF PROGRAM IMPLEMENTATION

Partic1pat1ng teacners indicated the non-text approach
would be difficult to implement (F(2,76) = 8.50, p<.001). This,
in part, resulted from the perzeived fact that the non-text
approach required more preparacion time than either of the other
two (F(2,77) = 14.22, p<.001). However, participating teachers
indicated that no differences existed in the "amount to which lab
materials were provided" (F(2,75)= 1.03, p=. 36) and the "exteant

to which those not provided were easily found" (F(2,61) = 2.04,
p=.14).

QUESTION S: TEACHER MOTIVATION

Teachers indicated chat they were much more motivated by the
non-text approach than either of the other two programs
considered (F(2,76)=56.22, p<.005). They also indicated that the
lon-text approach caused them "to devore more time to teaching
science”" (F(2,75) = 11.57, p<.001). A 20-iten Likerc-type
{uestionnaire {r=,92) was administered to teachers to assess
their attitudes toward teaching science. Subjercs completed this
survey at the beginning and end of each semester of this two
Semester study. This coincided with the beginning and end of
their work with each of the programs. ANCOVA techniques indicaced
RO program-related differences in teacher attitudes toward
teaching science (F(3,70) = 1.47, p=.24).

DISCUSSION

The hands-on approach to science instruction generally received a
more favorable response from teachers than did either of the
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textbook programs. The Singular exception was in the area of
ease of implementation. To some extent that could have bpeen
anticipated since each text-based program was accompanied

by a commercially produced kit of materials. On the other hand
supplies for the non-text approach were obtained “ocally from
grocery stores,” hardware stores and similar sources. In the
form presented the materials lacked both the level of
sophistication and completeness found in the other two.

One interesting finding was that although teachers found
the non-text approach more difficult to implement, they also
indicated they were more motivated by it and devoted more
time to teaching it than with either of the other programs.

At motivation to teach this particular science program was
apparently present. The present study revealed that student
attitudes toward learning science were much lower with one of the
texts than with the other two programs. O0f the two more

favorably perceived programs, the text-based one had been in used
within the system for the previous thirteen years. To what

extent a lower level of teacher anxiety in teaching a familiar
program may have been communicated to students is unclear,
However, teachers perceived students as being more motivated by
the non-text book approach than either of the other two. Students
more often entered the room wanting to know if they were to do
science that day. Teacher-reported commen*s indicated this
enthusiasm carried back to homes where students in the non-text
approach appeared to talk more about what they had done in
science and more often attempted to repeat those activities for
their parents. Student enthusiasm presumably resulted from less
"reading about science and more student involvement in doing"
scienice. It would appear that this interest and excitement on the
part of students played an important role in promoting favorable
teacher perceptions of the progranm.

IMPLICATIONS

This study has several implications for both elementary
teachers and for curriculum decision makers. The first is that
-3 textbook is mot essential for a science program to be accepted
by teachers. In fact, utilization of a conventional text may
detract from teaching the processes of science. This may be
particulary true for teachers least favorably inclined toward
teaching science in the first place. It is also apparent that
such a program may be received with more teacher trepedation as
the security of a book is lost. This insecurity may be
compounded by the difficulty teachers experience when a science
program is not accompanied by a kit of needed materials and
supplies requiring them to obtain many items on their own.
However, the one solution to that problem appears to be
commercially produced, custom-made kits. The present authors find
t at to be a very valuable companion to locally developed
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materials and a reasonable
for materials.

alternative to having teachers search

In making curriculum decisions about elementary sciences it
would appear that if: 1) an increase in student and teacher
motivation are desired and 2) the teaching of processes is
important, a non-text approach similar to that used in the
present study often viable alternative. Such a decision
might be accompanied by a measure of teacher reluctance because
of the great difficulty involved. However, those reservations
may be modified as student enthusiasm 1s perceived by teachers.
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ELEMENTARY SCIENCE PLLOT

POOL OF PILGT TEACHERS
OTHER THAN TASK FORCE
MEHBERS (N = 40)

RAHDOM ASSIGNHENT TO
PILOT GROUPS

GROUP A (n = 10) GROUP 8 (n = 10) GROUP C (n = 20)
(NEW TEXT vs [UAB APPROACH VS THEW TEXT VS
CURRENT TEXT) CURRENT TEXT) LAB APPHROACH)
SPRING '8) CONCEPTS ADD I SON COHCEPTS LAD ADD | SON LAB
IN SCIENCE WESLEY IN SCIENCE APPROACH WESLEY APPROACH
FALL '83 ADDISON CONCEPTS LAD CONCEPTS LAD ADD | SON
WESLLCY IN SCIENCE APPROACH IN SCIENCL APP HOACH WESLEY

EVALUATION CRITERIA:

o Teacher program evaluations
® Student attitudes toward learning science
o Changes In teacher attitudes toward teaching sclence
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GRADE ONE - DAY ONE

EVALUATION OF I NSERVICTE

In an Attempt t> better asscss your perceptions of this in-service
activity. | am 3sking that you complete the followlng brisf survey. Your
candid appralesl is essentlal If ueaknesses are to be Identifled and
strengths reinforced su that future In-services minht be Improved. Fceel
free to add corments to clarify your views >r add addltional Information.

t. Clarity of Presentation

Very tov 12 3" " 5'T very High

2. Usefutness of toe Ideas Presentsd

Very Low | 2 3 '4’ 5” Very High

R Qualety of Natereric Used or Oemnnutrated
L}
Jary L one | 1 ) 'II S ) Very High
h, Merit of Actisety tndertaken
1 5 "

Yery Lt | 2 3 ] 5 Very High

a
S. Vatarn t Leve! of the Presentating
i 1
Viery Lo | 3 1 '45 Very Nigh
6 Peahablee eatont o ubicr song, urr artly, sl e the ideas/materials,
1 N th
tery e ! N 3 h £ Very High

[Ra LR 2 RN
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1 feel very enthusiastic about the nrw curriculum,  You have all done an
outatanding job.

very helpful ideas wnd explanations. well prepared and presented|
Fast paced, informative, goxl suggestions, organized clear mnual.
Super program. 1 think the kidn will love it..‘

This has been the most practical inservice 1've been to. Working through
the cxperiments and having a chance to troubleshoot was great!

Workshop v'ery well planned and organized, Presenters did a very good job.
‘They seemed to enjoy their experience {n the scicnce wnit.

Hands-on activities are great--kids and teachers enjoy them and learn a lot.
1 am looking forward to working with this program.

Work with peanuts was a bit too long. Background work. presentations and
curriculum guide were excellent--wi il done!

txcel lent workshop.  ““iny helpful hints!--Thanks! Your hard work is appreciatoed.

ande seems to be much easicr to follew than previous guides in other areas.
lelplul suggestions prosented were good.

&esion atittle too tong. Guod that things wece mot read to us that we could
read.

The guide is casy to follow. The preparation section and materials will be
most appreciated.

1 really was not convincod that this would be nselul workshop.  { wan wrong==
it was great!!
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Supeantendent
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GRADE ONE - DAY 1TwO

EVALUAIIOII.O‘LIHS[RVI E

tn an attespl t o vetter M8Sess your perceptinng of this in-service

Huresone
(Ut 040 g2y
1190y Nie 1w
3011813 )i8)

activity, | an asking that you cumplete the follovdng brief survey, Your

candid appraisal is essentiy) §f weaknesses are to be identifled and

strengihs relnforced so that fusure In-seryices might be improved. Ffeel

free to add currents to clarily your views or add addictlonatl information.

I, Clarity of Prescntation

Very tow | 2! 32 4 53 very ltigh

2. Usetulness of 1tve Ides, Prescnted

Very Lone l' 1' J, n) 5" Very High

) Quolity of Haterials ysed or Dermonstrated

[ 1,‘8 9

Very Lw, ! 2 ) Very High

b merit of Activity Undertaken

< H
Verv tow 1! 2? 3 o) 5 Very High
2
S. Interest Level af the Presentation
Very Low, 2 2’ ]’ 07 55 Very Iligh
6.  Probable cxtent to which you. persunally, will yse the ideas/macerials,
! 14
vers Low | ! 2 3’ W’ 5 Very High
COMMENTS
Q
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Dean wood ' presentat ion ways vaecdly valuablo, Pertvges o ming wakalop in
Hedeew ontu g year woutd g tatnly kecp notivation agh in elom ntary school
nelenae,

‘his 1nservice wan vety quexd 1 ool nach more at cane alant inplementing the
program. 1 feel working througl: U exercises was bereficual .

Presentation today was very informitive,  Good ideas for classrocm use. Good
Lencht !

The additional i{deas prescnted toiy were useful ones|
Managenent techniques were Yreat.  very enjoyable 2 day workshop,

I can't wait to get started | have been pleasantly sucprised with what you
have came up with.

‘The demonstration lessons were very helpful especially the practical use of
lanyuage arts activities. e Pinget session was a little long--would have
preferred to have it center strictly on age group of first graders,

Presentations made me fecl better about our new science program,

Hlaving vg do activities was helpful ;my try to get us moving a bit more,
Demonstiations and helpful management hints were also appreciated. Also was
glad to hear again how all of this relates to Piaget,

Though Dean Wooxd has definite knowledge in the field of neience, hia presenta-
tion hud little practical value for me personally. U wn invulted when sanrom:
rexls a hand-out to ms. Ihin fa the 100th {alight exnggeration) time 1've been
subjected to a Plaget lecture-~it tends to be redundant,

Yorning, until Piaget hand-out was interesting and relevant. Very boring and
heavy qoing through hand-out. Afterncon seemed more like a course than a work-~
shop,  Speaker was knowledgeable and cometent but was too worried abovt things
getting out of coitrol, Neads tu bo "lighted”,

Today's session reversed enthusiasm generated yesterday. thile Dean is very
knawledgeable, his presentation left much *o be desired. Very little unknown
material was presento, Plaget was run ir.. the ground. We also object to
being read to. I can read. Thanks for yesterday,

Very overvheelmingl Time scheduling jg rerplexingt

It would have been nice if these sessions could have been consol idated into onc
day, i

The two days were a little drawn out, I think it could have been done in one day,
Ideas and materials were inteicsting, Presenters were good, but too drawn out.

Information on Piaget not mvled {repeated in every course or inservice).
Probably could have presentird the useful information in onc a.m. session.
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1
( ‘\ 1 CARROLL COUNTY PUBLIC SCHOOLS QUL 2 - DAY | EVAJURTION COMENTS
Q/‘ §5 North Court Sireet - -—
'\ WESTMINSTER, MARYLAND 21157 ”':l%t'r":f:';'ro 1. 1 arrived today with a very negative feeling about teaching science--1 left
PROOLN £ DAVS IR 1301) 876 1108 more interested and full of fun-filled ideas for lessons, Nice jobl
Sopenintendent 17 sugust, "';Uld 301 875 138)
2. Excollent job. 1 had 8 good time and learned Mmore.
GRADE TWD - DAY OHE 3. It has been a lovely day spent in o very worthwhile manner! 1t will make me
feol botter as an instructor in science this comina year.
EVALUATION OF 1 NSERVICE
Tt 4. lelptul hints from teachers were valunblet QK‘SHiO"'l were angwered.
In an attempt to better 3ssess your pecceptions of this In-service 5. I still feel a more concrete form of 2valuation is needed.
actlvity. | 3 asking that you complete the following brief survey. Your
candid appraisal ts essentlal If weaknesses are Lo be identificd and 6. Presented well. Would have been helpful to have had guide earlicr to go over
strenqths reinforced so that future in-services night be improved. fecl to ask and make observations on.

free 10 add coments to clarify your views or add addizlonal informatlon.
7. 1 think the material could possibly be covered in one day. Lless time spent on

going page by page through book~-more time spent as questions and concermns.

- - A, Enjoyed constructing materials, scaned to be well organized.
9. 1 feel that the activities are for above - r avernge grade lcvels a~d not helow
} Clarity of Presentation yrade level abilities.
Very Lme ) ? ] 1o 5”' Very Migh 19. It would be more helpful if we had the guides to read previous to the inservice.

11. 1t haa been an intereating and fruitful day.

2 Usefnlness of the ldeas Presented
. 6 , 12. 1 fecel better about the LAD approach, hut it does scom that sam of the *hnrxls~on®
very Lovw | ? ] t 5 3 very High is too much making of "fun stulf" which will not necessarily drvelop concepts.
13. The presentation Cleared up A lot of quentions about the program. 1 nm still con-
3. Quillty of hate 1als Used nr Demonsteared rormex], however, about avmlabitity of reaorce mteriale thromh the resource
evenlor 11 evieryones teachen at te o t e,
Very Low | M 3‘ n' 5'6 Very Migh

14. PDetter than expected, workshop lexlers were very personable.

15  ‘vpe program isn't too ambersame to plan with all the other aubjects needed to
ta prhanondd,

h, Meril oof Netovity Wdertaken

? q 9
Vers Low 2 3 L] n Very High
16. 1 fecl the kids will shaw great interest. These topics relate to cveryday livim

better than our present serles (Concepts).

| S. Loerays Leval of the Presentatann
‘ )
‘ vary L N 3 ‘l) ',') Very High
i
i .
‘ [ Pooapable rxtenl e Mich sau, percanibly, 111 use the ideas/materials
ok
e, Lo 1 N ) ) ) Very Mgk
COMUENTS
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( ‘l { CARROLL COUNTY PUBLIC SCHOOLS
(‘ 65 Motth Cyunt Stant
‘ k WESTMINSTEIN, MARYLAND 2115/ 1HL POy
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Suprtintsmlemt T mujuat, Hyh Qotrars )

AL W0 - Ay B

UF ILNSERVICE

1wt ottenqit ta butter asoe ., yuur perceptions of thls l-qeiviee
activity, 1w asklng that you complete the folluowlng briet suivey, Yuw
candld appraisal +s ¢ssenthal Ff weak 2sses dre tn be ldentified and
strengths reinfaorced so that future in-<ervices night be improved. Feel
free to odd corrents to clarify your views or add additional Information.

', Clarlty of Preyentation

Very Lo | 2 3 4 520 Very iligh

2. Urefulness of the Tdeas Presented

2t
Very Low | ? 3 U] §  Very Nigh

). Quatity of Materials Used or Demonstrated

Very Lo | 2 ) L) 520 Very High

“ Merit of Activity Undertaken

1
Vers Loa | 2 3} L} 5 7 Very High

5. Interast Level of the Presentution

t
very low 1 ? ) L} 5 ’ Very ltigh

'
5, Probable vateat to which vou, persinaliy, will yse the Ideas/materialy,
2
Very Low | 2 3 b 5 Very High

COMMENTS
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QAL ¢ = Y EVALLA LN g,

ean Mad was i very interveatong, prgs tical apaakeres 1 ongopad bt presentat bon,
v vy dkwn-to= i th jarotoreat )

1L was o very ansprtowg day-=astde trae baang funtd

Presentations wae very ol lhgh ainterest tome. e 2 ciys weie well woreds
e,

UGd presentation!t  tnthusiasie mikes Uwe ddeas mote excaiting and challenging to
try.

Very uaeful activitios, More tine for helpful hugs al seppentions.  More time
lor questions.

Program seams to se interesting and not as bad as I thought. You seem to have
covercd all the bases.

1 think I will feel very canfortable and motivated to use this program.

Fxcellent presentation. Samwhat "slow-moving™ at times but great presentations.
e gave uys lots of conatnictive information,

Excellentl

Dean Wood was very effcctive in presenting ideas, giving sugyustions and making
the concepts to be presented much clearec.

We need an inservice like this for socia! stulies. Pleast: mas this message onl
Supeer |}

1 liked Dean's down-to-kuls level application of materials and ideas.

The spcakers were very helpful with miny 1deas and techniques.

vury infoomtive, well organiad,

1 feel much better than I did 2 days ayol

Explained ideas clearly and made me fcel rore comfortable with thus system.
Excellent job done by hean.

The activities today weie well prosented even though they were fram minual--
pages not gone through like yesterday.

v
Today was much more interesting.,  1he presentation waun't ook step through
tiw book |
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1
( ‘(‘ { CARROLL COUNTY PUBLIC SCHOOLS GRADE J - DAy | COH“TATS
( 66 North Courr Stree
N WESTMINSTER, MARYLAND 2118) TrLFRIONE

1101) 8488100 .1 feel that more background Information 13 nceded for the teacher,

1R 011N U Ak IR 101y 816 2100 (1 ner | t)
Supesratendent 17 August, 1904 (301) 873 1383 he exner Iments were greot

2. An cxcellent presentation today. Obviously & tremendous amount of
effort and dedication hos been put into this progrom and will continue

GRADE THRLE - DAY ONE to be. | feel much more confident af ter today'
EVALUATION OF ITHSERVICE
A A A A - T i I 3. The workshop wos very well done and Informative. The vorlety of
speskers and activities was very effcctive.
In an attempt to better assess your perceptions of this In-service W hwhile!
actevity, 1 am asking that you completc the following brief survey Your ’ !SL’-'.”” vhile:
candld appralsal Is essentlal IF weaknesses are to be id=ntifled and
strengths reinfaorced so that future In-services night be Improved, Feel 5. Actlvitles were very helpful--rather than having stralght lecture.
free to add corments to clarify your views dd addlitl }oinf i
y your views or add additionat information. 6. The hands-on experlence which we d1d were most helpful. The suggestlons

from the pilot teacher's classroom use were aliso most heipful,

7. Can't walt to sce thls In actlon!

8. Looklng forward te using this currlirulum, Only concern Is that
because of our departmental grouping, low will | Fi1] In the additlonal

' Clarity of Pre<cntation
time since | teach Sclence all year.

Very Llow 1 2 33 13 Very High

9. Critlcisms don't seem to recelved well.

10. The instructors were well orgonized and did a marvelous job in

2 Uscfulness of the tdeas Presented
moking the tosk ahead seom easier.

Very low | 2 ,\' '45 59 Very High

) Quality nf itaterials Used or Demonstrated

Very Low ! 2 32 |¢6 57 Very High

[ Merlt of Activity Yndertaken

2
Ver s Low 1 2 ) h S Very High

5. Interect Levet nf the Precentitron ;r}l')/Bh

Ver, Llow I 2 ] h 5"  Very Mia

6 Fiobable retent to hich you, personablv, will use the idcas/mater-als
t 9 N
ver e Lo i ? ) h 5 Very High
CoMmEndy

[S—Y
op]
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( ‘\ )‘ CARROLL COUNTY PuBtiC SCHOOLS
Q \ 65 North Court Street
A WESTMINSTER, MARYLAND 21157 1HUERIONS
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dupeearntesih nt 1/ omugu t, Lgbh L ars 1)

GRADE THREE - DAY TwO

EVALUATION OF I HSERVCE

In an attempt to better assess yuur perceptions of this in-service
activity, | am 3sking that you complete the foilowing bricl survey. You
candid appralsal is essentlal if weaknesses arc to be identified and
strengths reinforced so that future in-services might be improved. feel
free to odd corments tu clarify your views or add additlonal information.

}. Clarity of Presentation

Ve, vaw 12 3w 5" very wigh

2. Uselfulness of the tdeas Prescented

Very Low | H i} L} §  very Wigh

3. Quatity of naterials Used or Demonstrated

verytow 12 3 48 s very nigh

[} Merit of Activicy Undertaken

Verv Low | H P 3 very High

S. Interest Level of the Presentatiun

Very Low ) 2 3V 53 Very High

6. Probable rxtent to waich you. personally, will use the ideas/materials.
very Low 1 2 3w sV very High

COMMENTS
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CRARE 3 - DAY 2 COMHENTS

1. Dr Woud was excelblent amd made ever ything more meanitglul and
relevent

2. Today pulled the 'reasoning’ behind the activities together and gave
us many practical ways to use the book as well as good general
guldellnes to use when putting the lessons together,

Today's sctivitlics may have buun a better Ist day presentation and
the Ist day's activities would have been more meaningful to us.

3. | feel much better about the purposes of our program and my concerns
about time have been answered IT anything. | hope now to have
enavgh time.

4. TYoday's presentatlon certalnly clarified the questions raised
personally yesterday It was unfor tunate this overview was not
given yesterday so that the objectives, goals, loglc of program
wou Id hove been more obvious to those of us not at all famillar with
3rd grade sclence.

S. Thoroughly enjoyed Mr \ood!

6. | wish we could have seen Dr. Woods on both days or at least on the
Ist Instead of the 2nd day. He Is SUPER!

7. Ocen Woud glve a fabulous presentation. The octivitles were fun and
motivating. The Information that he presented about tcaching labs
will be extremely uscful.

8. Dean made this program seem fun to present and help with many of
the mansgement concerns.

9. Entlire 2-day program was very helpful and certainly better prepared
me for a new teaching cxperience. Much, much better than 2 days ago!

10. Dean's presentotions have made me [eel more prepared and qualified,

11. This was an excellent day | enjoyed Dean Wood so much and learned
much more than | expected | do feel exclited about the progrem and
am anxfous to glve It my best shot In a few weeks!

12. This has been very beneficlal Inglving me insight Into how and why
to Implement this particular approach to science. The use o! resc ce
people should prove to be Invaluable. | would |ike to see 2 group
formed for reviewing evaluative techniques (tests, etc ) and updated
supplenental - practical follow-up Idea 1ists sent to us.

13. Fun - useful - very practical day’

b, 1 Veft that the progiam was really put Into perspective tuwlay.

ec
9/19/84
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1 . .
( 1‘ ), CARROLL COUNTY IUBLIC 5CHOOLS
‘ - 55 Morth Couwrt Sireet GHWE & DAY | COMMENTS
55 Mo
i) WESTMINSTER, MARYLAND 21157 11 LLPHONE
1301) 88 9200
" ;,::.:..l.u.\.:.;:.‘.? " 17 nugust WJh ::3:::;:”2: . AL of the activities ucre very hetpful in secimy how the program
v can be vrganized I Hikd b dnductive raasonton technbaguas
LHADL Tour - UAY ult Vary st arganized  PoOsontat oy were clean Feel mur e confortable

vilth proyr am,
————————————————————— 3. 1 Tlke the woy you've given helpful hints about things that you
discoverced from the vxperiences yc 've had, The cxper hinents we
did actually come from the bouk we will use, o it ts all pract.._al

In an attrmpt t bLeller assess your per-options of this in-service
Y information. |'m very excited about the program.

activity, I am askeng that you cumplete the follow:..g brief survey Your
candid appraisal ts essential if weaknesses are to be ldentified and y
strengths reinforced so that future In-<crvices arght be improved Fueel h
free to a4dd corments tu clarlfy yuur vices vr ol additional information.

| fecl a 1it’"e mere confortable about using the lab approach |
am reall; looking furward to wanayanent techniques beiny rresented
tomorrow,

5. 1 think a gencrai over-vivw of the units would have been useful
—_ — - before “tarting into the specific lessons. Otherwlse it was a very

good day!
) Clarity of Presentatiun 6. ! fee! much better about the use of this program after attending
today's workshop. | stit] worry somewhat about organizing the time

Very Low ! 2 3' 43 59 very High approprlately, but this is something | will need to work on
independentiy.

2 Unelulnesy ol the ldea. Presented 7 Doing the experiments heipod clarify vocabulary, approach, and some
of the pltfalls une will find when doing the waperimuen.s with the
10 s

Very touw ¥ 2 } '«’ 5 Yery High ehildren.

3. After experiencing the demonctrations today, | see more merit In the
3. Quality of Natertals Used or Demonstrated Lab approsch.
4 . . .

Very Lew | 2 3 t 59 Veiy High 9. Being able to manipulate the materlals provided was very helpful in
under stund ing how the mugran i, to work. 1 have nu reservations
about the program aml om anxious to try ft!

b, Kerit of Actavit d L3
ctivity Undertaken 10. 1 appreciate the simplicity in which you approached ¢he material--
| 2 10 it h
Verv Low i 2 3 4 5 Very High made me feel confortuble about the change instead of frantic.
11, Presentation was fun amd elucational but the day seemed fong; |
X think it could be condensed, After having a vigue Idea of what was
5. Interest Level «f the Presentatinn happening in the new program | om excited to Implement it. |
. | “ .
Very tow | 2 3 W3 S9 Very Migh appreclate all the tim: In preparation
: 12, Actlvl Tz, were pr-- ited welljand vere varied  Perhaps on the longer
, timed asslgnment, portial work could be done instead of rushing
6 Probable extent tn which you, persoanally, wil) use he ideas/miterials. through the ecper Imen
' 2 10
) v Itigh
very Lowv i 2 3 5 ery g 13 ) through the entire ranul process was a bit much. | il not enjoy
COMMENTS g through each step as my fourth graders would, although the

s ugestions would be helpfi.,

Hy conterny for the prigram were exhibited culte a Few times today
with "It's not n the kit bu it will be

ec
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e 1‘ { CARROLL COUNTY PUBLIC SCHOOLS
‘ 88 North Court Strent
i\, WESTMINSTER, MARYLAND 21157 TFLLIHONE
01) BeB 6200
IR ONS L we MY IR 13019 n76 2108
Superentennsal 17 wugust, 1904 101 §75-108)

GRADE FOUR - DAY TwO

EVALUATSION O I HNSERVICE

In an attempt to better assess your perceptions of thls In-service
actlivity, | an asklrg that you complete the followlng orief survey. Your
candld appralsyl |s essentfal if weaknesscs arc to be identified and
strengths reinforced so that future In-services night be imprcved. feel
free to add corments to clarlfy your views or add additlonal information,

1. Clarity of Presentation
Verv low ! 2 3 L S'5 Very Hligh
2. Usefulness of the Ideas Presented

Very Low | 2 3 L 5'5 Very High

3 Quatity of Natertals Used or Demonstrated

5

Very ‘ow | 2 3 4 5 Very High
h, merit of Artisity Yodertaken
Jorv Low | 23 oS very nigh
S, laterm,t Levet of the Preventation
A
Mery Low | ? ) le v Very High
6. Prahatle sateat ta hich sou, perasnytly, will uce the ideas/raterials,
.
O R | N \ h o very High
CIMMENTS
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GRADE & - DAY 2 COMMENTS |

I. Today's presentatlion was most useful as It gave the teacher a too! i
to use as a guide In presenting activities In elect-ictty to fourth
grades. It really witl hclp them understand concepts and vocabulary
with better clarity. A gouod day!
|
2. Outstanding. Oeveloped techniques and u erstanding. }
t 1
3. Dr, Wood really gave a lot of jreat ménagement teclnliques. They wiil
be useful in all areas of tcaching.

L. Very enjoyable - learned a lot. Dean |s super.

5. Dean ‘‘ood s one of the best presenters we have ever had 'n an
inservice program Involvement was the key, along with his enthusiasm,
"“Experience |s a lesson you never have to reteach,'

6. | reatly am beginning to feel more comfortable about the program ind
| really do sec that It wil] greatiy exclte the chlildren, | om
sure ~helr retentlon will be all that much greater as well. | do,
however, honestly feel my organizational skills will greatly need to
improve this year! All for the better, I'm sure!

7 Excellent presentation. Great o-ganizatlon.

8. 1 en)oy the workshop and felt extramely comfortable working and
varticlpating Jn it. This has gotten me exclted about teaching
sCience.

9 Fecel a tot more confident about electriclity. Anxlous to get started.

10 I really enjoyed using the hands-on activity that the cilldren will
use because now | will fee! more canfortahle dolng the experiments,

1§, 1t fecl the presentation was extremely Informative and great In fts
dlscovery approach.

12 Me. Wood helprd me to hring order to a <ohfrct which was always
mind-boggling to me. Ihix has been the most instructive and helpful
workshop that 1've attended in 10 years

’ I really feel Vike | understand the etectricity unit 111 be teaching.
tapprectate the basle approach and the clar by of the matecial Dean
present ed

14, Gnod basic Information Usrful enthusiawm.

by Very yceful Intormation - very necessary = bt 3 very looa day!

cc
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% Norsth Court Street

B
((ﬁ‘&; CARROLL COUNTY PUBLIC SCHOOLS ot 5 - oar 1 comEnes
\

WESTMINSTER, MARYLAND 21157 Jon;r'n:t:r;'[o
Tl .
IR OOUN L anaus IR (301 976 2108 1. Llooks tlke a great program If you are teachling sclence'!
Supecontemienr 17 August, 1906h (3011 473 $32)

2. An excellent presentatlion - not teaching science gives one a different
perspective toward attendi-g.
GARADE FIVE - DAY OHE
). 1V whil probably not be teaching science I think this will be very
EVALUATION QF LUHSERVICE valuable to teachers who wiil be teaching jthis program, | have
AL AR A - o =L oL enjoyed the day.

In an attempt to better assess your perceptions of thls In-service h. Very useful presentation of lab approach.

activity, ) am asking that you complete the following brlef survey. Your
candid appraisal s essentlal IFf weaknesses are to be identifled and 5.
strengths reinforccd sn that future In-services night be Ymproved feel
free o add corments to clarlfy your views ur vid gdditlional Information. 6

An Insight Into «clence program which will oe used; however do not
fecl that teathers not teaching sclence need twe days.

| must say | have chasged my attitude about teaching sclence.

7. Actus! experimentation s helpful,

8. Time wel! spent, Got me excited about teaching science. Need to pay
teachers more for the tiIme spent,

' Clar.ty of Presentation
9. Being very accommodating and providing an Informal atmosphere Is
very Low | 2 )' W Sll very High very helpful I Vike the actua! !esson presentation
10.  Dean Wood had many qood manzqement techniques to offer--Gary Is &
g et
2 Utelulness of ths ideas Presented qow'’ not too serious'

| Very Low ! 2 ) W) Sll Very High 11, Some of the activitles d?ne are not In teacher's manual (i don't
; think) and may be confusing as teacher's look through manual,

12 ! do not think that penple who are nnt teachlng «clence shontd be

‘ OQuatity of ttaterials Used or Demanstrated
| 3 Y attending or forced to attend Information was qund
‘ 1 2 12 .
‘ Very Lme¢ t 2 ) h § " Very High
| Y 13 Perhaps a blow-by-blow review of the new currlculum quide would have
been helpful for newcomers to the program, | enjoyed particlpating
4 Merlt ul Actisit, Uniertoken In the ""hands-on'' approach, hut read-and-discuss may be lecs time
consum Ing,
| i "
v . | 2 h S Very High .
erv Line ) Y 9 th. 1 found when there was disagyreoments In observations, no’hirg was
clarifled Therefore, | was very confused whether or not what ! was
S Iaterest Leve! «f the Presentteon observing was correct or if | was fnterpreting It Incorrectly.
. . d "
1 i 9 s
Mery Line I 2 ! h ' Very High
f
6 Poohahle enteat ta hich vew, peraanallv, will use the fdeac’materials,
r B ] rr
LA U YR N s h 57 ey Hhab 9/149/8%
CommeNTe
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3% Horth Coner Yivent

1
((‘ ‘I )1 CAKKOLL COUNTY JUBLIC SUHO0L)
N

WESTMINSTER, MARYLAND 21197 LERERNTIVEY S

QUTERTY I

TN 0N Ay 1k (1 sre Jlue
Aopr it ndeat V] wage t, 19HY Thk ke 1N

GRADE 11VE - DAY TWO

(.\(Ill.lll\’__l.glio'rlﬂ';[ﬁVlCl

In an attemt ts bettee anseys yuur pereeptivns of this in-service
actrvity, § am gsking thay yu cumplete the following brief survey. Your
Candrd apprassal s essentlal if weiknesses wre to be ldentified and
streagths seinforced o that future va- a9 /e might be Improved., fuel
frce tu whl Geennts to o, your vlow, oy il whllt tun dl Informaglon,

1 Clarity ot Pre,entatlon

Very Lo 1 2 3 ‘46 59 Very High

? Usefulness of the tdeas Presented
22 .
Very Low i 2 3 ] S Very High
3} Quality of Materlals Used or Demonstrated
2 h 9

Very Low i 2 3 4 S Very High

[ Herit of Activity Undertaken

)
vervtow 12 3w ' vy mign
S Interest Level of the Presentation
6 4 .
Very Low | 2 3} 4 5 Very High

() Probable cxtent to which you, personally | will use the ideas/matertals
1 1
Very Low | 2 ) % 59 Very High

COMMINTS

Vity uselul for tho e whie wll ] be traching It - lone vern my
Taven 1ee subloat, ) osawrddd e very anxlews tg qlve 1o new IRt am oy
try.

2 The peanut lesson s very Jood f thought more fay Sth yrade
tevel than the observation sheet yesterday  Host useful hearing
pointers from uther trachers who hove pilotind s already,

i

3 Great progrom lur thuse teachlng dt.

4 | am concerned about storuye of collected itenms hut can live with »
degree of ‘mess ) belleve the kids will "igve" the hands on.

5. T luresee Tots of toudeatlhon whth tuch preentatloe [RIRTI RAYY
presented to us,

6 Good workshop even though | won't be teaching sclence.

7. Some of the presentations of cach activity needed to be done Just a
Hettle slower, so we could folluw along eastler.

B. informutlon was well resented in a relaxed atmosphere but was not
relevant for me since | won't be teaching Sclence,

9 ! feel every effort was made to make us exclied about teaching sclence.
All questions were addressed and answered sufficiently.

o | find this very helpful in trying to get ready for the school year,

11 Presentations very vell done. Redundant for pllot teachers but
perhaps thelr input was needed tho they'd been thru it before,

12 The activitics presented will really be appreciated and enjoyed by
the children. Having qone through the activittes is helpful for
future reference

13. A Mittle more depth und backyround material bs nceded on some of the
labs  For exarple, you give examples of possible yuestions to ask
students but don't give the answers. 1 know some are obvious, but
others aren't,

L
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f CARROLL COUNTY PUBLIC SCHOOLS COMMENTS--Grade | Evaluation--Science
55 North Court Street 1 bey
WESTMINSTER, MARYLAND 21187 TELEPHONE The material presented tnday was mucCh more useful to me When units are ng
DR OLIN L ADAS JR. (301 nes 250 planned some problem areas have already been noted and 1n most cases corrected
Job s76- 2200
Supenntendent (3011 875-138) This workshop was much more worthwhile than the summer workshop activities

Children so far have savd they"lnve” science-as they get to eat the materiale

FOLLOW-UP WORKSHOP EVALUATION- GRADE ! af terward--just completed Patterns to fat

Good Workshop! Children enjoy working 1n groups and enjoy the hands-on-activi-
EYALUATIOHN OF INSERVICE ties | enjoy teaching the units

| have received very pnsitive feedback from both parents and children The
“hands-on" activities are most appealing! | enjoy teaching the haads-on method!
In an attempt to better assess your perceptions of this inservice

activity today, I am asking that you complete the following brief survey. [ feel that some consideration should have been given to the fact that at open

Your cindid appraisal is essential if weaknesses are to be identified and space schools, all 4 teachers were pulled for this workshop 4 substitutes should
strengths reinforced so that future inseriices might be improved. Feel not be expected to conduct class 1n a first grade suite  This workshop could have
free to add comments to clarify your views or aod additional information. been done 1n 1/2 day sessions and only 2 teachers at a time puiled from the suite

Great Program  Kids seem enthustastic and participation 1s great.

I strenuously object to all the first grade teachers in our school coming to this

1. Clarity of Presentation meeting at the same time [t 1s .1diculous to have four substitutes 1n an open
& s s space and expect them to have a normal, educational day for our children  AlsO,
Very low 1 2 3 4 5 Very High with American Education Week starting on Monday, we have to go 1n early to clean

up the disarray from our ronms from Friday

2. Usafulness of the Ideas Presented
Today's session was very helptul especially the morning

| 4 9 8
Very Low 1 2 3 4
5 Very High 1 just feel | couldn’t add much to the discussion since 1've only taught through
3. Quality of Materiais Used ar Cemonstrated the frait
| b] 8 1 PPN
Very Low 1 2 3 4 5 Very High lr:r:ssl\ll very overwhelmed at the schedul ing of science with other curcizulum
. A
4. tertt of Activity Undertaken Sharing ideas and problems was very peneficial, but [ feel 1t could be done in
! o ! b] 12 6 less time | also believe that having all teachers from | grag: level absent at
Very Low 1 ¢ 3 4 §° Very High a tume 15 unwise Science program  Chiidren are responding ver favorably to
5 Interest Level of the P the program. 1 personally favor 1t and enjoy presenting it, But find the prepra-
. res v e Presentation tion time a problem. The support and cooperation from Or. Qunkieberger and .his
2 2 ] 8 office have been greatly felt and 2 reciated.
Very Low 1 2 3’ 4 s ? Very High ve been greatly nd app
This meeting should have been held during the afternoon so that the children
6. Probable extent to which you, personally, will .se the {deas/materials. would only miss part of a diy of usual instruction
i 4 10 b]
Very Low 1 2 3 4 5 ~ Yery High Parents and children are quite excited about our new Science Program Very good
COMMENTS ¢ feedback. Children do not like to end lesson
GED:ms
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(‘ CARROLL PUBLIC SCHOOLS COMMENTS--Grade 2--Evalvation--Science
L COUNTY
! ! $5 North Caurt Street Very helpful for Insect Unit  Wish we could do some”"testing” after teaching each
WESTMINSTER, MARYLAND 21157 um_zmoua. untit
01) 840-8210
OUN L ADAMS. IR. {Jon are-2208 -- hey really took did a take-off
or S:;’:nnundml €301) 875-3)83 Great unit on insects--children very enthusiastic, they r y

on this unit, chose to 6o extended activities at home (looked for €ven more insects
at home )

FOLLOW-UP WORKSHOP EVALUATION - GRADE 2

EVALUATION OF INSERVICE

— o - - —

[n an attempt to better assess your perceptions of this inservice
activity today, { am asking that you complete the following brief survey.
Your candid appraisal is essentfal {f weaknesses are to be {dentified and
strengths reinfcrced sg that future inservices might be improved. Feel
free toa add comments to clarify your views or add additional {nformation.

-

. Clarity of Presentation
2 7 6
Very Low 1 2 k] 4 5 Very High

2. Usefulness of the Ideas Presented

7 7

Yery Low 1 2 3 4 5 ' Very High
3. Quality of Materials Used or Demonstrated

Very Low 1 2 ! 3 ‘ 4 > 5 JVery High
4. Herit of Activity Undert.ken

Very Lov 1 2 3 ! 4 ! 57 Very High
S. [Interest Level of the Fresentation

Very Low 1 2 k} 4 s 5 6\lery High
6. Probable extent to which you, personally, will use the ideas/materials.

Very Low 1 2z 3 I 4 ’ 5 ’ Very High
COMHENTS:
GED:ms
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)
N { CARROLL COUNTY PUBLIC SCHOOQLS
{ 3 55 North Court Street COMMENTS--Grade 3--Evaluation--Science
WESTMINSTER, MARYLAND 21157
(;r‘m%‘;"":‘z';;o This 1. > helped me think 1n terms of better evaluation in a process science
on g:‘:‘n’:'::::"- I (101 8762108 pragram  Also, sharing extensinn activities and problems experienced thus far,
4 (304) 8733383 has given me progmatic ways to better impiement this science program
Developing the questions was great Ann ts a valuable part of the program
FOLLOW-UP WORKSHOF EVALUATION -~ GRADE 3 Writiny test questions wds very valuable and will be most useful in teaching
units
EYALUATIOHN OF INSERVIGE
=== The more 1 get into the program, the better | like 1t Right now, time 15 a
problam for getting things done
In an attempt to better assess your percertions of this inservice This inservice gave me a lot of good teacher input of both problems and positive
activity taday, I am asking that you compiete the following brief survey. aspects of the Science program in an sctusl classroom setting [t also gave me
Your candid appraisal 13 essential 1f weaknesses are to be {dentified and good extension fdeas for various lessons as well as ideas on testmaking and evatua-
strengths reinforced so that future insersices might be isnproved. Feel ting students | still feel leary 'n giving a letter grade to a student and would
free to add comments to clarify your views or add additfonal information. Tike mre input and guidance in th:s area
- These Science workshops have been very, very hetpfu!  Dean Wood has helped m2 keep
my head above water! 1 hope we do this again before the year 15 out' Best ever,
1. Clarity of Pre>=ntation follow-up!
2 3 8
Very law 1 2 3 4 5  Very Hi,h This was just super I feel that I'm more Secure in what ['m doing and really
2

appreciate the additional 1deas Children are enthusiastically Sharing with
2. Usefulness nf the [deas Presented parents what 1s going on tn science at home They also loak forward to each class
activity and love to work on the task at hand Parents have had little to cdy

et 13t a7 s Prery wign R e D e aves t1oms. sbout. tne evaludtion process o the part of the
3. Quality of Materfals Us-d or Demonstrated e 1 0 ee") Jo0d choice and that ftwill improve as we
Yery Low 1 2 3 5 4 ’ 5 ‘Very High A helpful session which made me feel that maybe ['m on the right track! My biggest
4, Herit of Activity Undertaken :?3?32 ;‘?:eb?:? ;::l:‘a.:‘::em {2‘?|C:]Eida:zd?yf::f ;e:::: :b;:)tl iu: g Yes. e
Very tow 1 z 3 4 ’ 5 ”Very High The test making was helpful. [ Tike the program--still have trouble adjusting to
5. Interest Level of the Presentation being concept-o. ‘ented
Vorytw 123 478 veryHigh e e e ete The chance-to have.im clorls) explamn. and {11use
6. Probable extent to which you, personally, will use the fdeas/materials. ;:;::t:: T:nlth;:g:n:bg;vtm::‘tihh:;:eb:::nvﬁ:f:;:?;iv:”p::ﬂt::rlr‘\s::: lt:a::\i:g
Very Low 1 2 3 4 2 5 'szry High and enjoying Science, some for the first time!
COMMENTS : The time Spent on Creating the test gquestions was time well spent!
Ann is e:tremely helpful, especially about test questions
The brainstorming session making test 1teas wat very valuable
GED:ms
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CARROLL COUNTY PUBLIC SCHOOLS

55 Morth Caurt Street

WESTMINSTER, MARYLANDO 21157 TELEPHONE
{301 148 230

DR, OLIN L ADAMS, IR, (30110152708
Supenntendint ol s

ERIC
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FOLLOW-UP WORKSHOP EVALLATION - GRADE 4

EVALUATLON

QF INSERYVICE

In an attempt to be*ter assess your perceptions of this {nservice
activity today, | am ask.ng that you complete the following brief survey.
Your candid appraisal is essential if weaknesses are to be i{dentified and
strengths reinforced so that future inservices might be improved. Feel
free to add comments to clarif, your views or add additional inf--mation.

1. Clarity of Presentation

Very Low 1 2 3 4% 57 ve-y High
2. Usefulness of the [deas Presented

VYery Low 1 2 3! 4! 59 Yery High
3. Quality of Materials Used or Demonstrated

Very Low 1 2 3" a4’ 5 very nigh
4. lerit of Activity Undert>' =n

Yery Low 1 2 3 L) ¢ 5 ’ Yery Righ
S. Interest Level of the Presentation

Yery Low 1 2 ' 3 ' 4 ’ 5 : Yery High
6. Probable extent to which you, Personally, will use the ideas/materials.

VYery Low 1 2 3 4 5'° Vary High
COMHENTS:

GED:ms

CQMMENTS--Grade 4--Evaluation-Science

The kids love the progra- so far, and exceyt for "tectnical difficutties” I'm
very excited about teaching this program

Dr Wood, as usual, was excellent Any background information 1s most helpful,
since that 1s what 1 feel this program 1s laciing most Kids absolutely love the
program' Parents only comment so far 1s how much the kils love 1t |t s so ex-
citing for the kids that man: days 1t 1s exhausting to teach | feel there 1s a
real lack of background 1nformation  Many days [ wonder how much infermation 1s
Geing conveyed to the children | found 1t very frustrating to not be able to
tdentify the things found 1n the pond water Time and effort 1n getting materiels
not 1n the kit are frustrating

My students are highly motivated with the program  The activities we have covered
so far have generated excitement and questioning attitudes | am feeling more Com-
fortable but am interested tn any gutdance available (rely on Ray for help-glad
he's at my school )

Perceptions Parent--have had concern, | have spoken highly and they seemed con-
vinced! Kids--are excited, however, getting disappointed with the warting of ants
and guppies to arrive | hope the credibility of neat things to come doesn’t de-
cline Myself--1 am excited and tired Unfortunately the way we set this up 1

am teaching 2 back-to-back 1abs 1asting 1-1/2 hours and | am exhausted' However,
perhaps | can remedy this soan | am disappointed the texts wtll disappear as |
am teaching this constantly all year Because ['ve not taught this before, [ fear
running out at the end of the year In summary--| do feel it should be an excell-
ent program

The kids love 1t for the most p>-t  The parents are very responsive so far as
evidenced at our recent pare , visitation---many enthustastic comments I feel
comfortable and enjoy teachi _ this  However, 1t can be very exhausting at times,
Also, | feel 1 absolutely must have several {6) micrascopes available for at

least 6 weeks Ann has beer very helpful

Children enjoy, and participate actively Parents are supportive and share en-
thustiasm with chiidren Parents are even cuoming .7 to see the anmimals { enjoy
the program but our bunch of kids keep 1t a challenge

[ “aven't taught this this yesr, but after this inservice | feel better about
the whole unit. [ do feel that there needs to te improvement as far as getting
supplies, etc., which 1s vital to the success of the unit

We needed more time to work on constructing questions  The time spent in the
morning sharing ideas and concerns was helpful

The kids are really excited A)} of the parents |'ve talked to are really im-
pressed with tneir children's excitement and enthusia.m for Science [ am enjoy-
Ing teaching the material and seeing the way the kids are reacting  If [ tell
them they can bring in ants or pond water, | get at least half of the class bring-
1ng them in

I t'ink the program will grow with us | am having the most problems with scheau -
1«ng and receiving materials I enjoy it, but | need to get myself more orgamzed.

The children seem very excited about the program  Many of the children try the
investigations at home Local pet stores have been selling many more aguariums
Parents have been very supportive in sending in pond water Also, after going

through the prngram the 2nd time, tnings are going much more smoothly  Most im-

nartsntlu  thae rhrlAdAran sre ~e3lluy onrhicisrtic snd aniny criancn
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( { 1 CARROLL COUNTY PUBLIC SCHOOLS
‘ 55 North Court Street
WESTMINSTER, MARYLAND 21157

DR OLIN L ADAMS. JR.
Supenntendant

FOLLOW-UP WORKSHOP EVALUATION - GRADE S5

EYALUATLIUN OF INSERVIC E

TELEPIHONE.
(J01) aen g2y,
(01} 8782208
[SLIRRREB BT Y

In an attempt to better assess your perceptions of this {nservice
activ.ty today, I am asking that you cample*e the following brief survey,
Your candid appraisal {s essentfal if weaknesses are o be identified and

strengths reinforced so that future {nservices might be {mproved,

Feel

free ta add corments to clarify your views or add additicral information.

1. Clarity of Presentation

Yery Low 1 2 3 4 5 5 Very Hign
2. Uselulness of tra2 ldeas Presented

Yery Low 1 2 3! 4 56 Very High
3. Quality of Materfals Used or D.monstrated

Very Low 1 2 37 4% 5% Very High
4. Merit of Activity Undertaken

Very Low 1 2! 3 4% 5% Vers wigh
S. Interest Level of the Presentation

Very Low | 2 3 : 4 s 5 : Yery High
6. Probable extent to which you, personally, will use the ideas/materfals.

Very Low 1 2 3 43 56 Yery High
COMHENTS:
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COMMENTS--Grade S fvaluation- . 1ence

8th grade teacher very helpful

ft 15 going to be helpful Vf yau can have a group work on possible test 1tems
and other concepts to 9o with each unit | find students are very excited

Students’ 1nterest fs very high  Today's help 1n evaluating {questions) was
helpful.

Helpful to know that others are hav ng the same problems  Helpful to review
different types of questions to be used nn tests Students love the program
Occasionally thev do get carrred awdy with the activity ynsteod of concentrating
on the concept.

Hooray! A usable evaluation tool will sgon be available! My kids LOVE the
program  So do I, but 1t's stiil a LOT more work for me  This 1s offset by the
gratification [ get from the kids' enthusiasm

The day was very beneficial because we addressed the coacerns that we have in
regards to teaching the science 1ab program

I have a better feeli~~ about program now | fesl }1ke what | am and have been
doing with the prograw 1s 0 kK We need more time tO write evaluation mater'als

Today has mide me feel a lot more relaxed and secure 1n teaching tnis science
program | would tike another session tg male more test questions

I would apprecrate another (possibly inservice) meeting where more test questions
could te developed | enjoyed this very much because--1t was & very functional
meelinr,

I think this could have been handled 'n a half-day The afternoon dragged
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