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Preface

This book details the theory and practice of portfolio assessment in mathematics and sci-
ence for the elementary and middle grades as implemented in the “Authentic Assessment
for Multiple Users™ project funded by the National Science Foundation (1992-1994), It
presents the new paradigm as an outgrowth of more typical portfolio assessment medels
including specific assessment tasks, student data, and scoring data in support of this new
paradigm. Included in this manuscript are specific assessment tasks, teacher directions for,
administering these tasks, scoring guides or rubrics for each task, and exemplars of student
work for these scoring guides. In toto, these materials may be directly extracted from this
manuscript and merged into an assessment system if the reader judges a task to be a valid
reflection of vrhat is tiught and learned and if the reader judges a task to be a useful, mean-
ingful, and creditle tool for collecting evidence about what students think, know, and can
do in science and/or mathematics. Issues of performcnce transfer and generalizability are
also addressed. Finally, this book recounts the training strategies used to build consensus
among the participants both for the strategies and process of training as well as for tt.= value
of the assessment strategies in terms of the transformation of teaching and learning at the
classroom level.
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Portfolio Assessment in
Mathematics and Science

This chapter presents an overview of the project purpose
within the context of portfolio assessment as it has been
implemented in a variety of situations, The portfolio paradigm
associated with the Authentic Assessment for Multiple Users

study is contrasted with the approaches commonly reported in
the professional literature.
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2 Porifolio Assessment in Mathemarics and Science

There is no doubt that the tests students take influence what both teachers and students value.
“Over the pasi decade, it has been repeatexlly demonstrated that assessment influences what
students learn and what teachers teach.” It has also been concluded that:

Classroom evaluation...guides {student] judgment of what is important to leamn,
affects their motivation and seli-perception of competence, structures their
approaches to and timing of personal stady, consolidates learning, and affects the
development of enduring leamning swategies and skills. It appears to be one of the
most potent forces influencing education.?

The project described in these pages resulted from a recognition of the important influence that
tests have, not only on what is taught, but what is perceived as important to be taught by teachers
and important to be learned by students. It follows naturally that assessments should support
important teaching and important learning. Porifolio assessment and performance assessment have
these two goals. Advocates of these new forms of assessment argue persuasively that new rypes
of tests can maodel ideal instruction through their substance and format and that they can capture
important evidence about what students think, know, and can do. There is also the implicit
expectation thar this evidence can be judged against well-articulated standards of quality.

In the literature, portfolio assessments are typically described as:

Purposeful collections of student work that exhibits the student's efforts, progress,
and achievements in one or more areas. The collection must include student
participation in selecting contents, the criteria for selection, the criteria for judging
merit, and evicence of student self-reflection.’

The idiosyncratic nature of portfolio assessment espoused by the Paulsons and others presents
the unique and individualistic content of each student's portfolio as a primary interest. However,
this perspective makes answering the question, ‘“What is quality work?"” literally impossible to
answer. In fact, without some common attributes of either stimulus and evidence acros. learners
there is virtually no way to compare the performance of different students one with the other.
Likewise, there can be no assessment without some common attributes of either stimulus or
evidence between a student or a group of students and the appropriate standards of quality
designed to evaluate the work of learners. An approach to meet these pressing demands was
crafted in this project by blending a range of structured to ill-structured portfolio entries. Their
nature and scope are discussed specifically in Chapters 5-12.

The appeal of portfolio assessment and performance assessment as effective ways to capture
meaningful evidence of what students think, iljmow, and can do appeared to be seriously negated by
the limited utility of assessments that cannoi provide credible information relative to external
standards, for instance, nommative indicators or criterion-referenced indicators. Thus, the
challenge became straightforward: How can the appeal and value of idiosyncratic and individualiy-
sensirive assessment strategies that model ideal instruction and that reflect meaningful leaming be
maintained within the context uf assessments thal allow for the elicited evidence to be judged fairly,
equitably, and consistently against some stable frame of reference.

'Moss, P.A.. Beck, J. S.. Ebbs, C., Matson, B., Muchmore, J., Stecle, D., & Taylor, C. (1992, Fall). Portfolios,

accountabilily. and an inecrpretive approach o validity, Educational Measurement: Issues and Practice, [1(3), 12-
21

Crooks,T.J. (1988). The impact of classroom cvaluation practices on students. Review of Educational Research,
85(4), p. 467,

*paulson, F.L., Paulson, PR., & Mcyer, C.A. (1991, February). What makes a pertfolio a portfolio? Educationa!
Leadership, pp. 60-63.
10
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Portfolio Assessment in Mathematics and Science 3

The final challenge stemmed from a practical reality that any assessment that takes time,
energy, resources, and money will most likely only survive if the assessments inform decisions
beyund those made for individual students, In other words, if portfolio assessments (including
performance assessments) are only useful in describing individual students, they will not likely be
valued by anyone outside that classroom. In short, some level of aggregation must be possible in
order for the portfolio assessmentis to sustain support. Thus, the notion of aggregation (over time
or over group) becarne important.

The portfolio assessment project and its products being presented here have roots in
frustrations with the notion of portfolio assessment as presented in the professional literature of
1988 through 1992. Specifically, the notion that assessment can be fair, credible, reliable, and
valid while being defined by individual students or students in consultadon with their teachers
seeme} particularly contradictory. On the other hand, the value of collectons of student work as
eviderice of what students had leamned, thought about while they learned, and what students could
artvally do seemed incredibly important. So, too, is the notion of being able to combine
(aggregate) information (data) over students and over time. So, in an effort to blend the
characteristics of sound measurement practices with the delicious thought of student-centered
assessments, the Anthentic Assessment for Multiple Users (AAMU) project took shape.

The particular perspective that shaped the AAMU project and this presentation of it reflects the
preferences of the author to respect a fundamental property of measurement well-said by C-onbach:

A test is a systematic procedure for observing behavior and describing it with a
numerical or categorical score.’

This unique perspective caught the attention of the National Science Foundation (NSF) in 1992 and
that organization funded AAMU for three years.

More common were portfolio projects where categories of activities were requested as portfolio
entries with the decisions of specific tasks or types of evidence residing with teachers, students, or
teachers and students jointly. It was our intention to moderate this approach by increasing the
systematic nature of the tasks inciuded in portfolios, thereby inc.easing the value of the entries as
assessments. This focus included offering a range of structured tasks that would accommodate
content-specific tasks and tasks for which the content could vary.

Driving the project staff was a belief that Cronbach's definition could provide a platform for
tasks that would model ideal instruction, elicit credible and meaningful evidence of leaming
consistent with the habits of the disciplines, and that would yield sound information about
individual learners. Early in this project, the Rand report® on the Vermont portfolio study gave
credence to our position albeit from a different perspective.

Our question became how 0 adhere to the fundamental property of systematic assessment and
systematic scoring while supporting the imporant role of the leamer in documenting what he or
she thinks, knows, and can do. In essence, we pondered the possibility of bridging constructivist
learning theory with new ways to syr.ematically document the intellectual work of learners. The
Authentic Assessment for Multiple Users project was designed to determine whether porifolio
assessment can be struciured to permit meaningful aggregation for multiple hierarchical users.

The content platform was science and mathematics instruction at grades three through six.

We began this project with a liberal definition of what portfolio assessment should be:
portfolic assessment is considered to be a data collection device that can and should contain
samples of student work about which meaningful judgments can be made. We then supported this
liberal and somewhat ill-structured definition with one often reported in the literature:

“Cronbach, L. J. (1970). Essentials of psychological tesiing. New York: Harper & Row, p. 26.

3Koretz, D., McCaffey, D., Klein, S., Bell, R., & Stecher, B. (1992, December). The reliability of scores from the
1992 Vermont Portfolio Assessment Program. Washington, DC: RAND Institute on Education and Training.

11
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4 Purtfolio Assessment in Mathematics and Science

A (student) portfolio is a purposeful collection of student work that exhibits to
the student (and/or others) the student's efforts, progress, or achievement in (a)
given area(s). This collection must include:

* student participation in the selection of portfolio content
» the criteria for selection

» the criteria for judging merit and

« evidence of student self-reflection®

Even though this definition was typically used by proponents of portfolio assessment with
roots in the whole language movement, our position is that this definition in and of itself does not
preclude systematic ways of cellecting and scoring evidence r - student leaming. Thus, it did not
seem contradictory. The challenge was to develop a model for portfolio assessment that would
lead to development of purposeful and meaningful work that would be valued by the student, the
teacher, and others who had information needs about a student or group of students. It was our
view at the onset of this project that if we could build into the portfolio assessment paradigm the
characteristics Cronbach uses to define a traditional test, we would surely have the best of both
worlds, credible and meaningful assessment information.

What the portfolio would look like was open for creative invention. These collections of
purposeful and meaningful evidence of learning could be virtually unlimited in their structure,
shape and nature. Limits would stem from the academic discipline itself and from what would be
meaningful work in the discipline rather than from preconceived notions of what systematic
assessment should lock like. Implicit in this notion, however, is that collection, selection, and
reflection are still desirable descriptors of the portfolio process.

Theoretical Framework

The theoretical framework for this study (see Figure 1.1) is Jerived from the work of Paulson
and Paulson.” Based on the Paulson’s early work on portfolios, an extension of an assessment
model loosely based on Stake's evaluation model® was proposed. Beginning with their Activity,
Historical, and Stakeholder dimensions, the principal investigator for the AAMU project
reconceptualized the dimensions to articulate the evaluation context, the situation in which the
learner 1s placed, and a more inclusive definition of stakeholder. Thus, the mode! under study
articulates the content-dependent characteristics such as rationale, standards, judgment per Paulson
and Paulson , and the instructional objective and content areas as well as some content-independent
characteristics such as activity and media. The situation in which the assessment occurs is
described in terms of student groupings (i.e., independent learning, study by cooperative pairs,
group work), and the stakeholder dimension is expanded to include parents. This framework is
used to guide the assessment developers through a decision-making process that results in a

*Aner, J., & Spandcl, V. (1991, Spring). NCME Instrructional Model:  Using postfolios of student work in
instrucUon and assessment. Ediicatioral Measurement: [ssues and Practice, 2(1), pp.36-44.

"Paulsen, F.L. & Paulson, P.R. (1990, August), flow do porifolios measure up? A cognitive model for assessment
porifolios. Paper presenied at a conference, Aggregating Portfolio Data, sponsored by the Northwest Evaluation
Association, Union, WA [ERIC Dc ument Reproduction Service ED 324 329].

8Stake, Robert B, (1967). The countenance of educationad evaluation, Springfield, IL: Gified Children Section,
Department of Exceptional Children.
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6 Porfoiio Assessment in Mathematics and Science, 2

consensus about all dimensions of a portfolio design that can be adopted by multiple users in both
hierarchicai and horizontal environments,

The model has theoretical appeal because it suggests a structure within which clearly articulated
decisions can be made. And if decision rules are articulated, the “rules” fc- aggregation should
follow. Ome of the goals of this study was to examine the practical utility of this model.
Modifications made to the Paulson's model include redefinition of their dimensions as follows:

The Focus Dimension ingoduces critical controls for portfolio assessment. It
specifies the rationale, educational objectives, content area(s) to be tapped, ¢ligible
activites (i.., experiments, narrations, simulations, drawings, speeches), eligible
storage devices (i.e., paper, diskette, audiotape, videotape), standards (both
idiographic and nomotheiic), and the type of judgments that will be made after the
activity (i.e., grades or scores to be assigned).

The Perspective Dimension identifies the setting in which the behavior occurs.
It defines the level or degree of autonomy in which the behavior is made manifest.
For example, the teacher developing the portfolio assessment would specify which
type of activities would be most appropniately undertaken by cooperative pairs, by
small or large groups, or by the individual student. This dimension has particular
importance in determining the types of standards and judgments that can be made
with the information collécted.

The Stakeholder Dimension clarifies the intended audience. For example, if a
portfolio assessment is designed for classroom use rather than for multiple users, a
d.ferent emphasis in the standards and in the judgments made should be expected.
Sudents should set personal standards, perhaps using baseline samples of their
own work, and make judgments about personal growth. In assessments designed
to go beyond a single classroom, this type of standard would not be useful.

The paradigm for this research project provided teachers and developers with a framework for
portfolio assessment that was parucularly sensitive to the various levels of information users of
assessment information. It provided a stucture for planning that theoretically optimized the
possibility that the assessment would work effectively for multiple users and that its application
would produce meaningful aggregate data. Further, this model defined the elements of portfolio
assessment independent of specific context, content, grade level, learner characteristics, or activity.
It also views the assessment as multidimensional, clarifying variables that interact in the design,
implementation, and evaluation of student behaviors,

This adaptation of the Paulson and Paulson model was used in this project to structure a
process of consensus building among teachers, students, parents, and evaluators. Each portfolio
assessment entry is developed by consensus with each perspective represented in the model.
These perspectives emphasize the summarizing and integrating of information for evaluating
curriculum and for instructional decision making. Consensus is built regarding the dimensions of
the portfolio that are likely to impact meaningful aggregation. For example, the participants in this
project were guided through the rnodel with the understanding that the product of their work must
be an assessment activity that supports use by each member of the team. This meant that the
decisions about what constitutes a pr ..folic and its purpose(s), when entries were to be made, who
would select entries, how they would be “scored,” what standards would be used, and how the
aggregated portfolio information at the student, classroom, and school levels would be
communicated ang used must be made by a consensus of users at each level of the model.

In these pages, both the process and products of the AAMU study are reported. The leaming
joumney for all participants was an amazing one, as documnented in quotations from the teachers and
participating adminisators. The products of this study are also notable. They represent the

15
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diversity and richness of evidence one would hope to obtain through an assessment process that
empowers the leamer to take responsibility for learning. Some assessment tasks are more
obviously connected to the habits of mind of the discipline than are others. Some appear to have
potential for use across a variety of content areas. Some are more engaging than others, As the
story of the learning journey unfolds and as the specific assessment tasks are shared, we hope that
the notion of portfolios as true assessment strategies will become feasible and appealing to the
reader.

16
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Proiect Partners and the
Beginning of Consensus

The notion of teachers as researchers is critical to ecucational
reform in general and certainly to the transformation of
assessment in the context of constructivist learming theory.
The motivations for participation in this project are, perhaps,
more revealing about the conditions that support the risk-
taking behavior required for paradigm shifts than of the
personality variables of the participating individuals.
However, it goes without saying that the vast majority of the
participants in this project were reform-minded courageous
educators.  The thirty-month leaming joumey was not
completed by all beginning participants. For some, the work
was too difficult. For others it was too frustrating. For
others it was not useful. But, for those who struggled and
completed the journey, the impact of theiv work on their lives
as educators is remarkable. This chapter chronicles this
leaming joumey.

17
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10 Project Pariners and the Beginning of Consensus

From the perspective of measurement as a field of study and as a vocation, one of the most
powerful aspects of work in portfolio assessment has been the widespread belief in portfolios held
by teachers. The “face validity” of portfolios is typically without doubt. Teachers who have read
about portfolios or who have tried them in some degree tend to be extremely supportive of their use
and optimistic about iheir value. There is no question about whether or not meaningful work can
be captured through portfolio assessment. Issues of how to score and report the evidence remains,
however, of considerable concern,

Project Partners

The AAMU project partners included Educational Testing Service (ETS) staff members, ETS
advisors, school system representatives and school-based teams, external advisors, and external
evaluators.

ETS Staff

The project staff included Roberta Camp, Ted Chittenden, Marty McDevitt, Terry Salinger,
Margie Jorgensen, Drucilla Jackson, Katherine Goodman, and David Powell. Ms. Camp and
Dr. Salinger are well-known in the area of portfolio assessment. Ms., Camp was heavily
involved in the ARTS ProPEL project. Dr. Salinger is a traditional test developer as well as a
frequent consultant with school systems in the area of language arts poriolio assessment. Dr.
Chittenden is a science educator, test developer, and consultant in the general area of
documentation of student lesamning for the purpose of informing instruction. Dr. McBevin and
Dr. Jorgensen (principal investigator) ere experienced developers in both traditional and
inncvative types of assessments. Ms, Jackson, Mrs, Goodman, and Mr. Powell provided
powerful support for the process and products ~f this project.

Internal Advisors

The internal advisors included Henry Braun, Vice President for Research Management at ETS,
Nancy Cole, currently President of ETS but then Executive Vice President for ETS, and Rick
Nocth, Vice President for the Field Service Division. Each of these individuals was involved
in the decision to propose this project to NSF and their support for this project was evident in
their continuing roles during the life of this project.

External Advisors

The external advisors brought to the project provided unique and important perspectives from
outside the measurement community. Dr. Anneli Lax, recently retired from the Courant
Institute of Mathematical Sciences at New York University, Dr. Richard Lesh, then a senior
research scientist at ETS in the area of mathematics education, and Dr. Michael Padilla, then
Chair of the Science Education Department of the University of Georgia were actively involved
in guiding this project to insure high quality content as well as assessment design. In addition,
upon his retirement from NSF, Dr. Frank X, Sutman (the project’s original monitor) joined the
project as an advisor, His expertise in particular, both with new forms of assessment and with
science content, served the project well.

External Evaluators
Drs. Pearl and Leon Paulson served as external evaluators. As developers of the model upon

which this project was based, they provided unique and powerful criticism and insights that
chalienged and stimulated all project partners. 'What was lacking in objectivity was more than
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offset by their knowledge about portfolios, measurement, and the notion of aggregation as an
important outcome of portfolio use.

School Partners

In recruiting school systems that would be interested in participating in this project if funded, it
was not surprising that we quickly obtained the number we wanted to work with. Each of the
six Georgia school systems that volunteered schools and teachers to participate in this project
held the same firm conviction in portfolio assessment described above. Each system was
willing and eager to participate, hoping that representatives of the district would learn how to
implement a portfolio assessment system that would have the credibility, utility, and value
auribured to traditional assessiment strategies (1.e., norm-referenced multiple-choice tests).

The project began with six Georgia school systems: Clarke County, Dade County, Fulton
County, Gwinnett County, Marierta City, and Richmond County. In terms of expenditures for
education, enrollment data, pupil-teacher ratios, racial and ethnic diversity, and level of teacher
training, these systems are diverse and likely to represent a reasonable cross-section of .ae state.
As indicated in Table 2.1, there is considerable variability in the demographics and financial
commitment to education across these Systems.

Table 2.1 School Demographics

School Cost per Child | Studemt | Number Number | Percentage of Percentage of
Systems (based on Count of of Minority Advanced Degrees in
90-91 data) {FTE) Schools Teachers Studenys Teacher Pool
Clarke $4,901.08 10,294 15 650 52% 9%
County
Dade County $3,654.71 2,210 4 150 1% 20%
Fulton $5,293.33 47,000 53 2,500 49% 56%
County
Gwinnext $3,767.50 72,500 60 4,100 14% 58%
County
Marietta City $4.888.36 5,480 9 2,500 50% 60%
Richmond $3,790.78 34,506 54 1,951 64% 40%
County

Each of the six systems had some exposure to innovative assessment practices prior 1o
participation in this project. All are either involved in or moving towards system-wide use of
portfolio assessment. Icwever, the level of knowledge about implementing an innovative
assessment program as weil as about the. underlying assumptions of such a shift in assessment
practice varied, which is reprgsentative of schooi systems both in Georgia and across the country.
These systems were recruited for participation in this project at the tme that the preliminary
proposal was being prepared for submission to the NSF. The science coordinator for each system
was the contact person.

The project partners were supported in their work by staff members from Educational Testing
Service (ETS). As the project continued over a three-year period, subject area specialists became

1v

BEST COPY AVAILABLE



A
i
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more and more important. We found that the teachers and administrators participating in this
project were, as typical of elementary teachers, ill-prepared in the content of science and in the
content of mathematics. Thus, as they struggled with crafting strategies to capture evidence of the
intellectuzal work of students in science and mathematics, the quality of their ideas was subject to
the academic preparation that they had in the discipline. The work of subject area specialists
became an important mechanism to enhance the quality of the assessment strategies. We found it
necessary to substantially increase contact time between the school teams and subject mater
specialists. As a result, science and mathematics experts joined the project as consultants to work
directly with the school teams,

We also benefited from a group of external advisers. These individuals represented the
disciplines of science or mathematics and lent an objective eye to the product development phase of
this project. Their unique and important perspectives brought a degree of content rigor that might
otherwise not have been present.

Following notification of the award, the science coordinators from each of the six systems
were invited to a planning meeting (March 5, 1992). At this time, they were queried as ™ whether
they were still interested in participating in the project and able to do so. Their responses were all
positive. In fact, although the project could support only the work of a team of four from each
system, all systems volunteered the participation of the science coordinator throughout the course
of the project. And one systermn requested that multiple teams be included from that system. All
system participants were teminded that this project was indeed a research project and that
preliminary positive results should be found before expanding the scope of work. However, the
enthusiasm and belief in portfolic assessment were c’early expressed and noted by all.

The planning meeting was critical in reaffirming each system’s commitment to the project. By
so doing, each system publicly acknowledged that the teachers and the students who would be
participating in the project would require special consideration regarding system-wide plans for
both instruction and assessment. They also agreed to support the absence of teachers from the
classroom for project-related meetings as well as the obligation to obtain written permission from
all participants for all aspects of this project. Although these issues seemed trivial, they contributed
to the visibility of this project in the local school setting. This visibility *was pcrt of the risk that
each system was willing, indeed enthusiastic, about taking to mov¢ their systems forward in the
area of innovative science and mathematics assessment.

The project was structured so that each system science coordinator would recruit a school-team
haison. That individual served as the communication link between the ETS project staff and the
three teachers who completed each school team. The school-team liaison could be recruited from
any position or role ac the school level that the system coordinator thought appropriate. Five of the
six school-team liaisons were building level administrators. One was an instructional lead teacher.
The Team Liaison was the primary contact between the ETS project staff and the school teams.
The relationship among partsiers on this project is depicted in Figure 2.1.

The system science coordinator recruited the team liaison with an interest in maximizing the
success of the project. The team liaison then recruited the teachers in consultation with the system
science coordinator. As indicated in Table 2.2, the teachers were identified primarily on the basis
of their willingness to participate, their instructional expertise, and their commitment to quality and
to change.
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. Team Liaison

| Teacher

Teacher Teacher

Figure 2.1 School System Team Structure

Table 2.2 Teacher Participants

Schor |7 Systems-.

W lij?,_-Teﬁcherp Were Selected 7« o SR TR

Clarke County

+ Volunteers

Dade County

+ Teacher leaders in grades 3, 4, and 5
* All members of the Total Quality Management Team

Fulton County

* “Teachers looking for new challenges
« Teachers coasidered experts in hands-on insttuction
« Teachers challenged by exceptionally able students

Gwinnett County

+ School population characterized by diversity and at-risk students
» Teachers committed to change
» Teachers interested in mathematics and science

Marietta

+ Teachers committed to change
» Teachers creative and open to try new things
+ Teachers willing to spend extra time

Richmond County

» Teachers with good mathematics background and hands-on
experience
» Racially balanced team

It is important to recognize that the teachers who chose to become partners with ETS on this
project had demonstrated time after time a . 1illingness to take chances, (0 be creative, and to work
very, very hard. And, although five individuals resigned over the course of the project, only two
because of disagreements within the project or dissatisfaction with the project or products.
However, it is also important to note that these teachers were not exceptionally well-trained in
either science or mathematics. Nor did they live or work in communities that supported education
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reform, site-based management, or outcomes-based educarion. They did work for school systems
that were open-minded but skeptical about whether or not this approach to student assessment
would win favor in the community. It is also evident that during the three years of this project the
local mood towards reform and related issues became less tolerant. In fact, one of the teams
literally had to stop using the phrase “portfolio assessment” and assume a low-profile as they
continued their important work on the project.

The grade-level focus for this project was grades three through six. The content-area focus
was science and mathematics or an interdisciplinary or thematic approach to these areas. The
emphasis on these areas resulted in the availability of content standards in mathematics and the
logical relationship between science and mathematics content and process.

The scope of work for the first project year was originally planned to begin in July 1591, Due
to delays in the funding process, the actual start-up of the project was January, 1992. This delay
impacted the project rather significantly because of the schedules of the participating school
systems.

By the end of the project, the participants were supported for 55 hours of large-group work, an
average of 33 hours of on-site work, and 20 hours of scoring (including training). Across all six
teams, this amounted to more than 3500 hours of work on this project. There is no doubt,
however, that the participants each spent additional hours engaged in discassion and work related
to this project. Evidence of this has been reported during project work sessions at ETS, on
audiotapes which revealed that the tzams continued discussion during lunches and other breaks,
and on their writien Daily Reflections.
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Developing Assessment
Strategies and Sustaining
Consensus

It is no easy or straightforward process to develop assessment
tasks that evoke from leamers cognitively complex and
meaningful behaviors in support of the National Council of
Teachers of Mathematics Curriculum and Evaluation
Standards for School Mathematics (1989), Science for All
Americans (1989,1990), and Benchmarks for Science Literacy
(1993). This chapter describes the process of assessment task
creation within the context of this particular project. [t also
describes the extension of a traditional model of development,
revision, and refinement that has been used in traditional test
development for decades. The effective use of an iterative
process of development, revision, and refinement for this new
assessment paradigm provides both a strategic process link to
tried and true test development strategies and a systematic
framework for forging new ground in assessment without
abandoning a critical reflective and analytical model. Here a
mapping process is described that causes the developers to re-
examine the task and scoring guide in systematic ways at
numerous points in its development.
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16 Developing Assessment Strategies and Sustaining Consensus

Training Highlights

Participants met for the first time in August 1992 at a three-day training session. The session
included an overview of the project and a brief introduction to the notion of educaton reform as
well as a discussion about the climate for assessment reform which prompted development of the
Authentic Assessment for Multiple Users project. Joel Barker's video, “Discovering the Future,”
was shown to set the tone of teacher as explorer in the quest for assessment strafegies that would
really te instruction to assessment and enhance the teaching/learning environment. A consultant on
the topic of consensus-building also spoke to the group early in the session.

The dynamics of the three-day session ¢an be capsulated by the phenomenon of empowerment.
The focus was to move through the theoretical model, from the perspective of the teacher as
stakeholder. Thus, the groups were to reach consensus at the school-team level on the rationale for
the project and the gocls, content, activities, and media from the perspectives of teachers only.
Entry into the model was selected at this point to mediate anxiety about the unknown, with the
thought that tying the research to familiar territory would anchor the research parmers.

The content base was provided through Science for All Americans (1989} and the National
Council of Teachers of Mathematics Standards for Curriculum and Evaluation (1989), These
documents governed the presentation of important foci for assessment. These were coined the
“Big Ideas:™

» Being familiar with the natural world and recognizing both its diversity and
its unity.
» Understanding key concepts and principles of science.
+ Being aware of some of the important ways in which science, mathematics,
and technology depend upon one another.
* Knowing that science, mathematics, and technology are human enterprises
and knowing what that implies ak~ut their strengths and limitations.
» Having a capacity for scientific ways of thinking.
» Using scientific knowledge and ways of thinking for individual and social purposes.

Three key features of mathematics as embedded in the Standards:

+  “Knowing” mathematics is “doing" mathematics.

+ Some aspects of “doing™ mathematics have changed during the last decade,
for example, computers.

» The changes in technology and the broadening of areas in which
mathematics is applied have resuited in growth and changes in the discipline
of mathematics itself.

In addition, the notion of hard content (complex, not necessarily difficult) derives from the
work of Archbald, Tyree, and Porter (1991):

Hard content means not just the facts and skills of academic work, but
understanding concepts and the interrelationships that give meaning and uiility to
the facts and skills....The emphasis is on students learning to produce knowledge,
rather than simply reproduce knowledge.

The strategy for training always included three elements: pre-session reading and journal
writing, active participation in large-group, small-group, and individual activities, and post session

follow-up assignments for smail groups. The training was designed to model ideal inswruction and
to adhere to constructivist leamning theory. Active learning was supported and the participants were
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encouraged to become comfortable as an expert resource in some aspect of portfolio assessment so
that they could serve as local resident resources back at their school.

For the initial waining session, each school-based team was sent a list of guiding questions in
advance of the training sessions:

+ Based upon the readings and your own experience, craft a definition of
portfolio assessment. Include descriptors of what it is and what it is not
both in terms of common practice and possibilities.

« In Science for All Americans, scientific literacy is presented as a central goat
of education. What does this suggest in terms of what school-based
learning is and how it occurs? How might portfolio assessment foster this
new direction?

» As an assessment tool, what advantages and disadvantages does portfolio
assessment offer over other, more traditional assessment tools?

The reading materials sent in advance of the initial training session were selected to stimulate
thinking on these and other questions. The reading materials were selectea because they
represented state-of-the-art assessment approaches in science or mathematics. The guiding
questions were used during the training session to anchor the participants and their understandings
of innovative assessment practices and to encourage ownership in the research project.

During the initial three-day training session, the school-based teams worked together to reach
consensus first on the guiding questions and then on the cells in the model along the teacher
continuum from Rationale through Media. (Standards and Judgments were to be considered once
the pariicipants had a clearer understanding of the complex cognitive outcomes to be tapped
through portfolio assessment.) Once consensus had been reached within a school-based team, the
six teams were disassembled into two large teams comprised of two individuals from each of the
six original tearns. It took two days to reach consensus within these two large groups on the
Rationale and Goal statements for this project.

A review of the Rationales and Goals identified by each of the two groups is somewhat
indicative of the struggle with perspective that was observed by the project staff: Group 1 began
and remained student-centered. Group 2 began teacher-centered and only showed slight movement
away from the traditional “teacher as d. .er/enforcer - students as sponge™ paradigm (see Tables 3.1
and 3.2).

The difference in the approaches 1aken by the two groups suggests two very different
philosophies. For Group 1, the emphasis -vas on the development of leamers for a changing and
increasingly technological and scientific world. For Group 2, the emphasis was first on
establishing the assessment strategy and secondly on empowering students. This difference in
perspective led to considerable discussion and rethinking extending to two additional days.

This disagreement in focus highlights one commonly voiced by teachers involved in trying out
new forms of assessment; often the assessment format becomes more important than the evidence
of student learning. Here also that tendency was expressed; a large portion of the group felt so
compelled to make portfolio assessment work that they positioned that as the priority rather than
focus on student leaming and letting the assessment formats emerge as natural extensions of the
teaching/leaming process. It was also evident that where representatives from six different school
systems might disagree on assessment formats readily, they would be more likely to reach
consensus on broad academic eapectations. The project staff worked hard to propose a
compromise Rationale and set of Goals which would be adopted by consensus. These were
presented to the research partners as reported in Table 3.3:
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Table 3.1 Rationale and Goals Identified by Group 1

Rationale: With the recognition of the technological and societal changes and
challenges of the 21st century, there is the realization of the need for change
in assessment of students’ progress in math and science. The use of
portfolios is a means of integrating teaching and assessment, thereby
enhancing scientific literacy.

Goals:

1. To become complex thinkers, able to critically observe, investigate, formulate
problems, produce solutions and evaluate outcomes.

To become effective learners, able to identify and analyze strengths and areas for
future growth in individual and group settings.

To become self-confident and able to take risks with diminished fear of failure.
To become collaborators in a variety of settings with diverse groups of people.
To become experiential learners, integrating curriculum with real-life situations.
To become responsible participants in a global society, promoting quality of life.

b2

v AW

Table 3.2 Rationale and Goals Identified by Group 2

Rationale: To develop a method of standardization measuring student progress and
achievernent

To increase students' responsibulity for their own learning

Goals:
1. To improve student learners' attitudes about math and science.
2. To encourage innovation, higher-order thinking, creativity, and risk-taking.

3. To implement a more interdisciplinary, authentic curriculum through hands-on
activities and physical manipulation.

4. To develop an understanding of science and math concepts by use of the
scientific process.

5. To produce students who are effective communicators,

6. To encourage students to become self-evaluators through reflection.

7. To produce students who are self-motivated and have high self-esteem.

8. To provide parents a broader understanding of their child's progress.
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Table 3.3 Consensus Rationale and Goals

Rationale:

With the technological and societal changes and challenges of the twenty-first century,
there is the recognition of a need for change in assessment of students’ progress in
mathematics and science. The selection of portfolio entries for the evaluation of student
progress allows for the documentation and evaluation of valued student cutcomes. The
collection, selection, reflection, and aggregation processes necessary in the
development of & portfolio serve as a model, enabling all stakeholders to make
purposeful evaluations.

Goals: To develop students who are:

» Creative and strategic thinkers
Adept at using higher-order thinking skills, innovative in their approach to
problem solving, and able to formulate questions, develop solutions, and
evaluate outcomes (G-1: 1, G-2: 2,4)'

* Reflective thinkers and self-evaluators
Able io evaluate their own learning through the identification and analysis of their
strengths and able to determine the need and direction for growth as individual
learners and as cooperative leamers (G-1: 2, G-2: 6)

« Self-motivated learners

Willing to take risks and seif-confident as learners, embracing a positive attitude about
math and science (G-1:3, G-2:1)

» Effective communicators (G-2:5)
+ Effective collaborators (G-1:4)
In a variety of settings with diverse groups of people
« Experiential learners
Able to integrate curriculum with real-life situations (G-1:5,G-2: 3,7
» Responsible globzl citizens

Taking responsible roles in a global society
promoting the quality of life (G-1: 6)

"The codes that follow reference the group number and geal number used 1o create the conscnsus goals.
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Of considerable interest was the discussion regarding the use of the phrase “‘experiential

learner” and the distinction regarding the separation between the world of school and the world of

work and whether “real-world” indicated that the world of the school was not “real.”

compromise was to avoid use of “real-world™ references.

Reflections. For example, from the initial training session came the following quotations:

The training session in August was an interesting experience for me. It presented
some very exciting prospects, and at the same time left me with quite a few
questions. It almost overwhelmed me. So much was presented, and I envision so
much to be done that I have asked myself whether I can do justice to the program in
my role.

The four of us have come away from the three day meeting with loads of material to
read and review. We are working with portfolios to a small extent in our SIA
programs at the K-3 levels. The idea of a portfolio assessment in the area of
science and math will be a complete change from our present assessment
procedures. We hope that this process will be a step-by-siep process with many
opportunities for question and answer sessions...We all feel that this change from
our present types of student assessment to the portfolio assessment process will be
a long term project...This portfolio assessment will need to break through many
paradigms before being completely accepted as a replacement assessment
instrument.

I was a little apprehensive about the task at hand...I did feel that there may have
been a little too much data thrown at us in a short period of time, but I realize that it
was the time factor itself that caused this problem. Then again, this may have been
just because 1 was not as prepared and knowledgeable as I would have liked to have
been. I was not very comfortable developing goals for the project.

following;

This was a very useful meeting! I've been hungry to know where other teams are
“coming from” and what they're up to. It was very informative to share (useful at
many levels!). It's helped us to clarify our own thinking and we feel pretty good
about where ve are right now...I'm still personally needing a science/math
specialist for a reality check. I'm worrying that math modes of thinking/
communicating, etc. are possibly being biased by the heavy language arts
orientation,

Could it ever be more true than the stat".ment, You teach what you assess and you
assess what you teach...I think that my next big breakthrough will be when I
understand and can use “standards” and a scoring system. And I still have BIG
reservations about the time resrmints/feasibility of all of this in classrooms/schools
as they are now structured.

The

The impact of these conve:sations on the thinking of the participants was evident in their Daily

Note the enthusiasm and the caution of these participants. Later on, the comments recorded on

the Daily Reflections became more enthusiastic and more critical. For example, consider the

These comments are representative of the group of twenty-four teachers. Comments of the

project staff became cqually more focused as the project evolved. The sense of what a wonderful
opportunity this was 10 be able to conduct joint research in assessment with classroom teachers
from six different school systems—with tme to think supported by the National Science
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Foundation—was treasured. In additon, the project staff was convinced early in the project that
important assessment models would be produced.

Once the Rationale and Goals were accepted by the group through a consensus-building
process, the schocl teams were directed to brainstorm behaviors which would serve as evidence
that the students were “effective collaborators,” “effective communicators,” and so on. That is,
what specific learner outcorrss would serve as evidence that the goals of the project had been
attained? The orainstorming of the school teams then led 1o a large-group discussion, the results of
which are reported in Table 3.4,

With these ‘evidentiary behav:ors as focal points, the schooi teams were challenged o
develop documentation strategies? for portfolios that would provide archival evidence of the project
goals. Their charge was to develop between four and six strategies which would, in some
combination, capture evidence of the seven goals.

In thinking about and preparing these strategies, the research partners were asked to focus on
these guestions:;

= What were they trying to describe and how?
= What were they trying to document and how?
* What were they t-ying to model and how?

» Whom were th2y trying to inform and how?

In addition, the research partners were asked to keep in mind the fact that this research focuses
on portfolio assessment. As such, the strategies must, in fundamental ways, have the
characteristics of assessments. Thus, they should be systemanc procedures for observing behavior
and describing it with a numerical scale or category system.’

Discoveries Along the Way

As the project staff has worked with the school teams, four categories of problems have
emerged. These are misunderstanding the model, interpersonal dynamics, inability to intemnalize
portfolio assessment, and frustration with the complexity of the project. In Table 3.5, these
problems have been listed along with “solutions” tried during the course of the project.

*The project stall used the phrase "documentation stralegy” rather than assessment 10 avoid the subde limiations
which may be placed on each individual because of their existing "assessment paradigms.”

*Cronbach, L. J. (1970). Essentials of psychological testing. New York: Harper & Row.
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Table 3.4 Evidencs of Effective Collaborators

To develop students who are Reflective Thinkers and Self-evaluators:
« knows his/her leaming style, swengths, and weaknesses
+  knows how to use the identified strengths/weaknesses of others
+ continually monitcrs and evaluates own progress and makes changes accordingly
» shows willingness to reg-oup and try again based on seif-evaluations
+ demenstrates willingness to articulate steps (approaches) to problem situation
+ demonstrates ability to recognize the act of ransference from one learning situation to another

To develop students who are Creative and Strategic Thinkers:
*  uses systematic procedures/processes things syst.matically
»  uses multiple solutions
+ shows persistence
+  isinquisidve
+  uses upen-ended approaches
»  uses trial and error problen, solving
+  juggles multiple strategies
+  has rational plan
»  demonstrates flexible thinking
s is able to let goseut losses
+  is open minded
¢ builds on previous knowledge
« is able to access informatiou from multiple sources

To develop smidents who are Self-directed Learners:
«  exceeds basic requirements
* uses wait time effectively (finds something meaningful to do after completing tasks)
» makes choices and sticks to choices
*  pursues own interests
+  desires knowledge for self-fulfillment (rather than grades)
+  moves outside of individual comfort zone
«  takes initdative
+  extends learning to home
*  mies things in a new way
*  assesses Progress

Table 3.4 continued on next page
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Table 3.4 «continued)

To develop students who are Effecrive Communicators:
+ s able to orally explain
*+  can show written evidence of work through narration, description, persuasion, and
exposition
»  can show visual evidence of work through diagrams, drawings, and graphs
*  demonstrates ability to leam through listening and following directions
» demonstrates ability to gather information through reading and being read to
*  uses technology to communicate
»  uses appropriate vocabulary for math and science
s uses effective presentation skills

To develop students who are Experiential Learners:
* isinvolved in student-directed activities
+  shares information and “things” from own environments
+ initates student experiments
+  shows evidence that classroom learning is being transferred to out-of-school experiences
+  has role-playing abilities ’
»  secks audiences
s articulates to audiences

To develop students who are Effective Collaborators:
*  recognizes and accepts self-worth and that of others
+  believes that the collaborative result will be better than any single effort
*  demonstrates respect for self and others by accepting responsibility for collaborative
participation
»  recognizes the rights of all members to participate and have a voice

To develop students who are Respornsible Global Citizens:
*» interprets, evaluates the relationship between current events, issues in daily life
» shares knowledge with others
*  practices environmentally friendly behavior

*  beginnir ¢ with the classroom, practices getting along with others, adhering to a set of ruics -
expands 12 school and community

+ demonstrates awareness of, value of diversity

« participates in service activities

*» participates in the democratic process

« identifies values; demonstrates a responsible course of action
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Table 3.5 Problems and Solutions

Problems Solutions
Misunderstanding Models and Groups Clarify
Provide Specific Examples
Revisit Modeled Behavios
Group Dynamics Restrugure Groups
Set “Rules” and Time Limits
Paradigm Paralysis Barker Film (“The Business of Paradigms” and “Visions™)
Frustration Ownership and Pride

Tension Between Generic Approach and Content Demands

Each of the problems listed above are fundamental obstacles to reform of any kind. The
*Misunderstanding Models™ is characteristic of a lack of knowledge. This lack can be addressed
by infusing information. But, as this project rcvealed, it was essential to clarify, provide specific
examples, and to directly model the desired behavior. To support a variety of knowledge during
the presentations, we provided information via videotape, printed materials, oral presentations and
analogies, expert speakers for the large group, and expert consultants to work with the school
teams. We encouraged di- cussion, reviewed the Daily Reflections for the purpose of raising
discussion points, and have encouraged informal contact over the telephone or through letters,
faxes, and so on.

Relatve to “Group Dynamics,” a major obstacle was removed when the liaison responsibility
for one team was switched from an administrator to teamn teachers. Interestingly enough, the
teachers had not experienced any negative consequences and continued to have rhetorical support
and no real interference. However, it was clear to the project staff that, without the motivation and
commitment of these and the other team members, the project would not have been as successful or
rewarding. Certainly, all of the researchers involved in this project demonstrated extraordinary
commitment.

Relative to “Paradigm Paralysis,” this group experienced the same inertia as any group (or
individual) does when facing a new challenge; we tended to seek solutions from our experience
rather than looking beyond our experience to other generalizable or transferable situations. Yet, it
was exactly that behavior of generalizing and transferring that was desired in students. 'We did not
see any pattern in what caused individuals to make paradigm shifts. Some moved because of
frustration. Some moved because of creative thinking. Some moved because they had oeen
sparked by others. The nudges that each project researcher had to use to move away from our
comfort zone to take risks and seek new paradigms served as examples for the teachers to use s
they, in turn, nudge their students to seek new paradigms.

As the project stalf reflected on the conversations occurring during the large-group meetings,
the following shifts were documented early in the project (see Table 3.6). These shifts in
paradigms continued to be evident through the end of the project.
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Table 3.6 Paradigm Shifts Among Participants

TIME LINE
From August, 1992 » To January, 1993
Less reflective _ More reflective
Narrow perspective Broader perspective
Simplistic undcrstaﬁding Complex understanding |
Had not been influenced : Had been influenced
Simplistic definition of _ “Rich” definition of
innovative assessment innovative assessment

Finally, relative to “Frustration,” this project confirmed in the minds of the project staff that
defining, describing, and implementing portfolio assessment (or perhaps any type of innovative
assessment system) may cause frustration simply because there are no easy answers. And, in
some cases, there are no answers at all. The science of innovative assessment is just beginning to
emerge. Frustration will accompany that emergence and we had better leamn to use that as a lever
for moving forward rather than as a reason to fall back into our comfort zone of traditional
assessmeni only.

Like the comments recorded in the Daily Reflections, the comments in Table 3.7 indicate both
frustrations and the resolution of these frustrations.

Table 3.7 Comments from Daily Reflections

“It becomes clearer through our team efforts.” (January 7, 1993)
“I'm really beginning to figure out our task.” (January 7, 1993)

“{Mapping] helped, clarifying the link between our documentation strategy and the Big Ideas.”
(January 7, 1993)

“People are saying the same things but aren't able to hear each other.” (January 7, 1993)

Whether or not these solutions removed or lessened the problems remains an unanswered
question. Some of the evidence lies in the successful use of the assessments. Some lies in the use
of portfolio assessment consistent with this model after the project ended. Some lies in the

s
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personal shifis made by the project partners. And, there was evidence® of shifts in thinking among
the school eam members. The first source suggests that the strategy for consensus-building and
for using the assessment activities does work.

*Extracis from Daily Reflections
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What Worked,
What Worked Well,

and What Didn't Work at all!

As with traditional assessment work, evidence of utility and
meaningfulness is in the examination of student responses.
Even the best assessments from a theore:ical perspective fall
far short if the evidence obtained from students is not
appropriate, accurate, timely, informative, or useful
Throughout the development phase of this project, evidence
was gathered from a variety of sources that guided the
revision process in important ways. Considering the evidence
and its use in refining the assessment model and portfolio
entries clarified for us the critical role of using theory, student
responses, and critical expert judgment in iterative ways to
enhance the quality and utility of the assessments. In this
study, early interaction between task and student lead to a
variety of actions, from task elimination to task revision or
task editing. In all cases, however, the process supported the
continued clarification for the teachers of what was important
to teach and what was important for students to know,
understand, and be able to do in science or mathematics.
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Each school t¢am was challenged to author an assessment entry for the science and
mathematics portfolio, including the ancillary decuments (scoring guides, teacher directions, etc.).
The deadline for first draft materials was driven by the opportunity to field-test the assessments
during spring of 1994, Each team was further challenged to craft an assessment tool that would
arldress two or more of the goals in either science or mathematics, or in some interdisciplinary
context. The particular content to be tested was not specified; instead, each school team wrestled
with whether or not particular and specific content was part of the assessment definition or whether
assessments could literally be “content free,” The distinction made by the project staff was that the
study ol sume goals in some content ray indeed lead to an assessment structure and format that
would be unique to that content. Therefore the assessment would likely only be appropriate for
specific content. On the other hand, for some goals and some content, there might be many units
of content that would result in equivalent leaming. Thus, the school teams had considerable
flexibility in seiting their own course of development.

For some teams, the assessment ideas were derived directly from favorite instructional
practices. For others, the assessment ideas were derived from new literature, and still for others,
the ideas derived froma almost incidental thoughts or experiences. Watching the assessments
unfold over several months, it became clear that there is no one correct and exclusive path to
assessmerit idea formation. If anything, the work of crafting meaningful portfolio entries is much
more difficult and problematic than the work of generating traditional short-answer or multiple-
choice questions.

It also became clear that the distinction between learning activity and assessment activity was
foggy. We often had to revisit the goals to rernind ourselves that indeed there was no specific
content referenced in any of the goal statements—because in elementary and middle grades science,
this group of teachers was not prepared to say “all studemts mwst study and learn

. Instead, the influence of the NCTM Curriculum and Evaluation Standards for
School Mathematics (1989), Science for All Americans (1989, 1990), and Benchmarks for Science
Literacy {1993) on these pariicipants was to empower teachers to select the appropriate
instructional stimulus given the needs and interests of specific groups of students rather than to
teach a particular content area because that was what was on the formal school agenda. In making
these choices, of course, the parallel of empowerment is responsibility, and the teachers had to face
the reality that as they made choices of what content to teach, how to teach the content, and when
to teach specific content, they were also going to examine whether or not their choices had been
appropriate through the assessment evidence.

Assessment Development

The documentation strategies presented are similar; the majority of teachers wanted to conduct
extensive interviews of all students. Teachers were convinced that only by individual one-on-one
questioning could they really find out what their students thought, knew, and could do. Other
suggested documentation strategies included the use of logs and laboratory repornts. There were no
innovative strategies proposed initially.

Prompted to continue to think about docurnentation strategies in new and differcnt ways, the
project staff pushed the school teams to go back to the drawing boards and to think about the
evidence they wanted to elicit from students about the goals and about specific content standards
from the reference materials.

As each group presented their documentation strategies to the large group, it became clear that
without some guidance as %0 variations in strategies, the predominant tool would be interviews.
Thus, in an effort both to maximize the possibility that at least some of the strategies would lead to
reliable scoring and meaningful aggregation and to enable the group to see the impact of more than
one type of assessment strategy in their classrooms, the project staff guided the selection of
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alternative docurnentation strategics to be refined for the spring field test. The project staff also
constructed two documentation strategies for use in the field test.

The determining guideline for the selection of documentstion stmategies to be refined and
implemented was variation. The four dimensions for variation are time, content-dependence,
stimulus complexity, and response complexity. Time :fers not to assessment time per se but o
the amount of instructional time that would be culminated by the assessment. Context complexity
refers to the degree to which the assessme.it is tied to a specific bedy of content rather than to

voad principles or processes or concepts. Stimulus complexity refers to the cognitive complexity
of the activity or task itself which is the *“stimulus” for the resulting documentation of studeni
learning. And, response complexity refers to the cognitive complexity required by the student as
the evidentiary behaviors are evoked. The emphasis on variation, then, reflects an atterapt to
sample across these dimensions. The six documentation sirategies which were refined and
prepared for field testing do reflect these four dimensions.

In addition to preparing the final versions of the documentation strategies for field testing, the
research partners were also challenged to develop “first tries™ at a scoring rubric to be used in
informing the students and parents of the valued evidence. Research partners were also asked w0
map the evidence to be collected back to the project goals and to the scoring rubrics. This process
of mapping appears to be an extremely valuable step in the development cycle, as it causes the
developer to revisit the purpose of the assessmeni, the structure of the assessment and the evidence
to be collected, as well as how the evidence is going to be scored. Thus, with the mapping
process, the development cycle is complete (see Figure 4.1).

Qutcomes
Evidentiary
Rubric Behavior
Assessment
Activities

Figure 4.1 Assessment Development Cycle

The teacher-as-stakeholder dimension has been explored through the development of
nomothetic standards and judgments. For some research partners, work began on moving into
other dimentsions, with consideration of parents, students, and evaluators as stakeholders.
However, in general, it is accurate to report that the work progressed slowly into the other
dimensions. It is also accurate to report that consensus within these other dimensions was less of
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an issue than was the design of relevant and refatively context-free assessmenis. In fact, the
teachers as advocates of this portfolio paradigm had relatively littie resistance if their presentations
were couched in general terms of having the assessment format appropriate for the evidence of
student learning that needed to be documented.

Consistent with the perspective of a vocal minority within the school teams is the notion that
innovative assessments will ensure that all students demonstrate complex cognitive behaviors.
This perspective leads to the development of lengthy and, in fact, quite burdensome documentation
strategies intended to provide students with every opportunity to produce evidence, refine
evidence, collaborate, and then refine. In this way, an assessment never ends. Instead it is
continuous.

In response to this perspective, the project staff encouraged the design of assessments that are
sensitive to individual differences with respect to ways of thinking and ways of doing. We have
encouraged the development of assessments that enable students to be selective in terms of the
response mode and enable teachers to facilitate the involvement of students in the selection of the
stimulus itself. However, it is reasonable that an assessment should be constrained by time in
some way. Recognizing that the assessment may be intended to take place over an extended period
of time {e.g., multiple class periods), at some point the “end” for the purpose of scoring must be
defined. That is, of course, not to say that there is no future, no hope for improvement.

It was also the position of the project staff that the assessments must not be more of a burden
than they are a source of meaningful information. In other words, the amount of effort required in
the documentation of evidence must not exceed the value of the evidence provided. Thus, it is
appropriate to question the “value” of one-on-one interviews in terms of the burden to administer
for both student and interviewer and the burden for documenting the interviews, including the
consequent burden of summarizing or scoring the documentation.

The words from Einstein and Snow were used to remind the research partners of the realities of
shifting to new paradigms—that even the new paradigm may not do all that is desired and that even
the optimal paradigm will negative:y impact someone or something:

"*Not everything that counts can be counted,

and not everything that can be counted counts,” and

*No matter how you iy to make instruction

better for someone, you will make it worse for someone else.”

Both of these observations helped the project partners refocus on the measurement properties
of portfolio assessment. This is critical because it is so easy to slip from assessment models to
instructional feedback models. This project focuses on the former and, as such, tried to define a
portfolio strategy which behaves as good measurement. By that is meant it provides systematic
information about student behavior, which can be summarized {(and ‘herefore aggregated) in a
meaningful manner. Implicit in this notion is that the information provides a meaningful,
descriptive picture of leamming upon which a judgment can be made, a picture that is dependent on
information that is representative of the varieties of learning that occur within the school
environment. It is imporant that any assessment is subject to constraints of time or other
parameters that will eventually reflect certain limitations.

A second issue of concern was the absence of evidentiary behaviors for any goal that articulates
student learning in terms of the knowledge and processes of science or mathematics. Although the
goals embraced by this project were derived from the philosophy underlying the NCTM Standards

'Richard Snow (1989). Abilities, motivation, and meihodology, The Minnesola Sympaosium on Leaming and
Individual Differences.
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{1989) and Science for All Americans (1989), the direct and explicit linkages were missing.
Immediate work began on expanding the evidentiary behaviors to articulate the explicit linkages.

Because the focus of this project was to expand the traditional paradigm for portfolio
assessment to one that supported aggregation over time and student groups, the priority for
assessment task development was to create evidence-¢liciting tasks that addressed the project goals,
capture evidence of important learning in the disciplines as defined by the standards documents,
and assemble a collection of assessment tasks that in their totality represented the four
documentation dimensions, the seven goals, and relevant content, The assessment tasks presented
in the following chapters approach this ideal.
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Letter Writing

This chapter includes the Letter Writing task, teacher
directions, scoring guides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form, and readers are invited to reprint and
use them.

4 L
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This chapter begins the story of assessment task design, implementation, and scoring with the
most familiar looking assessment strategy called Letter Writing. It is familiar because it looks like
an instructional activity used in language arts in the elementary and middle grades. It resembles
approaches used in the direct assessment of writing in large-scale assessment programs. In
addition to the four dimensions noted in Chapter 4—time, content complexity, stimulus
complexity, and respense complexity—the school teams were testing their creative talents as they
expanded upon instructional activities (learning activities) and turned them into assessment
activities by enhancing their complexity, their richness, and the amount of information yielded.

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:

Attribute Score

Instructional Time 3 to 6 weeks, typical unit
Content Complexity Variable

Stimulus Complexity Simple

Response Complexity Complex

Development History

Lenter Writing was developed by the Richmond County school team. This strategy of
collecting evidence from students was one that they tyvically used in language arts. The sirategy
addressed the primary project goal of "effective communicator” and it enabled each teacher to use
this assessment for an instructional unit that they thought was most appropriate given their
students. As such, Letter Writing is a content free assessment strategy. It is not, however, void of
content. This is an important distinction; we believe that it is possible to construct assessment
formats that are effective in eliciting important content without specifying it. For example, Letter
Writing as an assessment strategy may be equally as useful in capturing evidence about what
students think, know, and can do with fractions and ratios as with patterns or geometry.
Likewise, in science, it may be as useful in eliciting evidence of learning following a unit on
buoyancy as one on weather or molecules. The critical feature in these types of assessments is
whether or not the scoring guides enable one to report information on specific content even if
content is not specified by the assessment activity. We think that Letter Writing makes an
important first step in this direction.

As you review the Teacher Instructions and the Student Worksheet, remember that this
assessment activity was designed to be one of eight entries in a student's science and mathematics
portfolio. Around these eight tasks that define the structured core for the assessment portfolio
would be additional unique and idiosyncratic pieces of evidence selected by the student and/or the
teacher for various reasons. In toto, the assessment portfolio would support aggregation based on
the structured core entries and would also support individual pictures of student growth and
development based on the structured core entries plus the individualistic enties of choice.

41
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Teacher Instructions

LETTER WRITING
ASSESSMENT

Letter Writing: Teacher Instructions
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Teacher Instructions: Letter Writing
Overview

Students explain, in the form of a letter to a specific audience, what they have learned from a
particular unit of study. s.dditionally, students are to include requirements assigned by the teacher.
These idiosyncratic requirements are: (1) appropriate for the unit of study, and (2) not already
evaluated in the rybric.

Purpose

The task was designed to evaluate students'
1)  Understanding of the topic.
2) Use of appropriate vocabulary.
3) Ability to incorporate knowledge with other learning and/or use the knowledge in their
everyday Lives.
4)  Ability to demonstrate reflective or str:-tegic thinking.
5)  Ability to communicate effectively in written form.

Planning
¥ As you plan the letter writing assessment activity, the following shculd be
considered:
1) This letter writing assessment activity is designed to challenge students to write

about a two- or three-day unit of instruction which they have just completed. This
unit may be in mathematics or in science. It may also focus on interdisciplinary
mathematics and science or either mathematics or science in conjunction with some
other content area.

} Read the rubric before selecting the experiments; the knowledge will help
in guiding your selection.

2) Language mechanics, such as spelling, punctuation, and grammar, should be
handled in such a way that the students are not deterred from taking risks in the
writing task.

3) Assigned requirements {those determined by the teacher) should be discussed with
the students prior to beginning the assessment activity. These writing assignments
must be able to be evaluated as either present or absent since the rubric does not
accommaxlate partial compliance.’

! The assigned requircments will differ with the specific activity and must be stipulated by the wacher in advance of
the assessment, There should be at least three but not more than five assigned requirements.  Assigned requircments
can include such ilems as ciling examples, expressing opinions, supporting argume.nts, suggesting altemauve
procedures or solutions, making writing consistent with the relationship between the wriler and the addressee, and
using standard English throughout the leiter

Lelter Writing: Teacher Instructions
Capyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation,
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4) Information about the rubric must be shared with the students. The students
should know that their work will be evaluated in terms of how each
demonstrates that he or she:

Understands and can explain the activity.

Uses appropriate vocabulary.

Incorporates assigned requirements.

Incorporates knowledge with other learning and/or uses the knowledge in
everyday life.

« Thinks reflectively about personal performance and/or the information
presented and/or the value of the information.

v The attacited information sheet must be com:plé'ed for scoring purposes.
It is also useful as a "check-list" to evaluate the appropriateness of the
selected topic and experiments for this task.

Letter Writing: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Teacher School

Information for Scoring
Letter Writing

This information is necessary for scoring student responses and shouid be
completed before the arsessment is administered. Answer each question as
completely as possible.

n‘ Describe the activity or unit of study (be specific):

Ly Whar vocabulary was presented in the lesson that students could be expected to use?

Letier Writing: Information for Scoring
Copyright © 1993, Educauo:nal Testing Service. Project funded hy The National Science Foundation.
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o What concepts or essential elements should be included in an explanation of the activity or
in response to what was learned? It is imperative that the conceptsielements listed were
clearly presented in, or a focus of the instruction.

= What were the additional requirements that you assigned for inclusion in the letter? Make
sure you are specific about what is expected.

Letter Writing: /nformation for Scoring
Copyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Student Worksheet

LETTER WRITING
ASSESSMENT

Letter Writing: Student Worksheet
Copyright ® 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Letter Writing
Student Response Weorksheet

Student Name:

School Name;

System Name:

Teacher Name:

Grade: Date:
Directions:

Your task is to write a letter to someone who is important to you about the
activity that you just completed. The person to whom you write can be your
parent, your teacher, your best friend, the principal, or anyone else you choose.
In the letter:

» Explain the activity.

» Use the vocabulary that was presented.

» Make sure your explanation is organized and clear,

» Explain what you have learned.

» Explain how you could use the information in other situations.

» Include any questions that you have that were not answered during the
activity or thoughts you have about your understanding of this topic.

Include EVERYTHING your teacher has asked for in this letter - list them below:

Letter Writing: Student Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Student Response Worksheet: Leiter Writing

Letier Writing: Studert Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundatjon.
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Second Page

Lever Writing: Student Worksheet
Copyright © 1993, Educational Tesling Service. Project funded by The National Science Foundation.
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Following is the scoring guide or rubric for this assessment activity. The scoring rubric for
Letter Writing is holistic rather than analytic. As such, the student products -- letters - are to be
judged with a single, overall statement of the quality of the response. The decision to use a holistic
scoring guide rather than an analytic one was made by the development team and was a result of
their understanding of the information needs of the stakeholders as defined in the portfolio
assessment model under study. Other assessment strategies described later in this chapter use
analytic scoring guides. Analytic scoring guides yield separate scores on specific qualities or
elements of the product being judged.

The number of score categories for Letier Writing (0 through 5) was determined based on the
review of the advice of experts in scoring student work merged with the information needs of the
model stakeholders as well as try-outs of the task to determine the extent to which different levels
of performance were demonstraied. Scoring guides in the direct assessment of writing -- our most
well-researched performance assessment field -- typically include scoring guides with four to six
score points. Some may include an additional category of "no response” or "off task" to indicate
that a particular student essentially made no effort to respond to the provided stimulus material.
The range of performance levels needs to be meaningful and it needs to virtually reflect student
work. Thus, the development icams were challenged to define performance levels that would
literally subdivide the sample of student work so that there was ndimal disagreement among
trained professional educators about the score assigned. The labels for the performance levels
were selected by the development teams as meaningful descriptors.

Note that the interpretation of each scoring guide relies heavily on the exemplars provided
during training for the scoring.

o
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Scoring Guide
Letter Writing

Explanation is well-developed, clear, and elaborated, without content errors.

There is extensive use of presented Lerms with demonstraiions of precision and
command of terms,

All assigned requirements are presenL.
Explanation extends beyond requirements of the task in the following ways:
» Information given includes reference (o other circumslances/content/topic, prior
knowledge/interests, connections/application to everyday life
« Explanation inciudes evidence that student reflects on leaming and the value of
learning and monitoring of thinking about the topic/aclivity/explanation,

5 Exceptional

Explanation is clear and developed.

There is evidence that concepts presented are understood.

Appropriate use of all presented terms.

ALL assigned requirements wic present.

4 Very Good Explanation cxiends beyond requirements of the task in the following ways:

= Information given includes reference o other circumstances/conteni/topic, prior
knowledge/interests, connections/application to everyday life OR

» Explanation includes cvidence that siudent rcflects on leaming and the value of
leamning and monitoring of thinking about the topic/activity/explanation.

Explanation is clear but may be unevenly organized or looscly developed.

There is evidence that the concepts presented are understood, but there may be minor
3 Satisfactory SITOR'S. :

There is appropriate use of most presenied werms.
Most of the assigned requirements are present.

Explanation is poorly developed.
There is some evidence that the concepts presented are understood.

Some presenied terms are used appropriately, or presented terms are used but with
SOme errors.

Some of the assigned requirements are present

2 Limited

Explanation of topic/aclivity is unclear or poorly developed.

There is little evidence that the concepts presented are understood.
Presented terms are not used, or few presented lerms are used correctly.
At least one of the assigned requirements is present.

1 Minimal

0 Off Task Student did not attempt task or did not follow directions.
Concepts presented were not understood.

Letter Writing: Scoring Guide
Copyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation.

L)

(o]

BEST COPY AVAILABLE



o7

@ 46~ Lenter Writing

Because Letter Writing is essentially a content free assessment tool, it is imporntant to scrutinize

whether or not the scoring guide or rubric is safficiently sensitive and detailed to enable one to

" report out information on content. This becomes increasingly important as the criticism mounts
about the failure of new forms of assessment to provide information about whether or not students
are learning important content. In fact, we may literally be shooting ourselves in the foot if we fail
to address this important information request from parents, administrators, and education policy-
makers. It may be that this assessment package requires redefinition of the performance levels in
order to meet the information needs of those who want specific content scores. However, this can
be accommodated by revising the scoring guide. We invite the reader to think through this issuc
carefully and to modify the scoring guide as needed.

Note also the important pages detailing the specific instructional stimulus 0 be selected by
individual teachers for this assessment (pages 36-37). Without this level of detail to inform scorers
about what eligible and appropriate content is, no reliable or valid scoring of student work could
proceed. This information is not necessary in assessments that prescribe content. It is, however,
critical in those assessments that are conent free.

Examples of Scored Student Work

The five exemplars selected for inciiusion here were used to train teachers to make reliable and
comparable judgments about studznt work on the Letter Writing task were obtained from a small-
scale try-out. They are inciuded here as typed italicized text but in the training materials used they
were literally copies of the handwritten letters. Each exemplar is notated with a score and a brief
rationale, The identification of each response is a coded student number to preserve anonymity.
The scoring guide for Letter Writing is a five-point® holistic scale (Exceptional [5], Very Good [4],
Satisfactory [3], Limited {2], Minimal {1}, and Off Task [0]).

*This is considered a five-point scale because the off task responses are not even considered in tcrms of designating
quality.
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Exampie 1

Student D073 was instructed 10 write a three-paragraph letter ihat would persuade a friend,
judge, or teacher why the project had merit. The science project topic was each student’s choice.
This response was given a score of 5 because it met all requirements for exceptional (well
developed, uses tern.s— demonstrates knowledge of types of eclipses, includes zll requirements
and explanation goes b:yond the requirements of the task).

Dear Mom and Dad,

1 plan on entering a project on solar eclipses in the (school name) Science Fair. I chose the
solar eclipse because I have always thoupht they were beauuﬁd and unigue. What I cant belive
is that the moon blocks out the sun from the earth!

I have learned from all of my research that the shadow of the moor moves abowt 2,000 miles
per house acros: che earth. I also learned that there are three types of solar eclipses, which are
the total eclipse, the annilar eclipse, and the partial eclipse, The total eclipse occurs when the
moon blocks out the sun completely, the annular occurs when the moon is at its farthest point

Jrom the earth and completely blocks our the sun, and the partial sclipse occurs when the moon
only blocks out part of the sun.

I think my science project is very original because no one else in the class has done or even
thought about doing a solar eclipse project. I don’t know if my project is good enought to get

frist, second, or even third prize because I have seen some pretty wonderful and unigue
projects, but there still that chance. [ really don't care about having a fancy ribbon, all I care
about is doing my best. These fancy ribbons are nice, but there not everything.

When I gro up [ want to be a Marine Biologist, but I will always be interested it ail sciences.

Your son,
(name)

(included graphic of full eclipse as well)
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Example 2

Student R0104 had just completed a two-day unit on Landforms. The landforms presented
were mountain, plain, and plateau. Each landform was defined in the unit. The students practiced
drawing each type of landform. During the unit students also worked in groups. Each group was
given an atlas in which they were to find examples of each landform throughout the world. For the
activity, the students were told to define each landform, give any facts about the landform they had
leamed during the unit. They were to draw and label an example of each landform. This response
was given a score of 4 bacause it extends but does not reflect on the content. Both of these
features are needed for a score of 5.

Dear Clemetine,

We have been talking about landforms. I will start with Plateaus! Plateaus are highland that has
low relief and it rises high above sea level flot on top. You can find a plateau in Ethiopia.
Plains! Plans are land close to sea level called lowlands. Plains ave lowiands that are faily flat.
One plain area in U.S. lies on eastern Coast. Massachusetts to Gulf of Mexico, Covers much of
the Middle of North America Called the Great Plains. Mountains: Mountains are the tallest
landforms. The highest peak is Mount Everest it is in Asia, U.S. Mount McKinley is in Alaska,
always in groups called ranges, sereral ranges = a chain, Rocky Mountains, at leats 600 meters
above the Surrounding land.

(included a picture of mountains with a flag)

n

5]

BEST COPY AVAILABLE



@QS | Letter Writing 40

Example 3

Student RO121 had just completed the two-day unit on landforms detailed in the description
of Swdent DO104. This response was given a score of 3 because it did not contain a drawing or
picture and therefore could not earn a score above a 3; all other requirements for a 3 met.

Dear Mrs. Pearson

Today, we studied about landforms. A landform is a shape of the land, such as a mountain,
plain, or plateau.

Mountins are the highest landford on Earth. Mountains grouped together is called a
mountain range. Mountain ranges grouped together is called a chain of mountains. Mt. Everest
is the highest peak in Asia and Earth. The Rocky Mountins are located on the west coast.

Plateaus are like flat land. It is highland with low relief. It might have grass on top. They
have no peak on top.

Plains are flat land. It might have a few hills. The middle west is called The Great Plains.

In class, we worked in groups and used an Atlas to look at landforms drew rictures.
Sincerely -

Jb
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Example 4

Student F0064 had just completed a two-week review of multiplication. The original
instruction had been during the first quarter of school using the text, the curriculum guide,
worksheets, manipulatives, etc. This was simply review, so most of the students were
comforiable with it. After these two weeks of review, the letter writing assessment was embedded
in the day's lesson. The students were directed to write a letter explaining what multiplication is.
They were told that they could write to their parents or any other relative or to a friend. After the
letters were written, those who wished to do so were allowed to sharz theirs with the class. This
response was given a score of 2 because it seems to be 2 basic understanding but explanation is not
developed, termns not used, "work" does not enhance explanation requirements for a 3.

Dear Shanika
You do not no how to Multiply bu vn I am going to show you how. Play
like I ask you what's 5 x 8 -. Play like . have five cars and you count them
eight times and that the way you multiply.
Love your big bother
Look on back
1x2=2
1x3=3
lx4=4
lx3=35
Ix6=6
1x7=7
I1x8=8
Ix9=9
1x10=10
Ixll =11
1x12=12
x5
1 5
2 10
3 15
4 20
5 25
6 30
7 35

5'f
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Example §

Student G0121 had just completed a two-week unit on plants. The concepts and vocabulary
included in this unit were that plants made their own food using photosynthesis, a process in
which light energy, carbon dioxide, and water change into food and oxygen in a chloroplast cell.
The chloroplast cell has chlorophyll, which makes the leaves of the plant green. To use this food,
ihe plant uses respiration, in which food and oxygen are changed into carbon dioxide, energy, and
water. The plant receives suntight through its leaves. Water and minerals are transported from the
roots to the leaves through tubes called xylem. Oxygen and carbon dioxide enter the leaves
through tiny holes called stomata. Two experiments were conducted. First, the students attempted
to find out what would happen if the stomata of a plant were blocked, or if air was limited. This
activity was done in groups of 5 or 6. Each group had three bedding plants. One was the control
piant. One plant was coated with petroleum jelly. One plant was enclosed in a plastic bag. The
plants were observed for one week. In the secord experiment, students were to find the xylem and
observe them transporting liquid. Each group had celery and a cup of water colored with red food
coloring. The studerts were to cut off a piece of the celery from the bottom of the stalk and insert
itinto the colored water. After waiting about 15 minutes, they took the celery out of the water and
cut the celery to see if they could find the xylem.

Student GO121's response was given a score of 1 because it was minimal. It did not receive a
0 because there was some understanding of the experiment.

Dear Mom and Dad

I don’t know nothing about plants. But if you breack a pice of celery in half you can see the
veins.

Each of the teacher-selected units seems appropriate for the assessment task. As evident, Letter
Writing has the capability of eliciting a wide range of evidence from students.

]
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Science Observation

This chapter includes the Science Observation task, teacher
directions, scoring guides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form and readers are ericouraged to reprint
and use the materials.
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Chapter 6 continues the presentation of tasks with Science Observation. Just as Letter Writing
this seems like an instructional activity that could be used in elementary science classes. It is,
however, somewhat unusual for an observation activity 1o become a systematic assessment. This
feature makes Science Observation unique. In addition, Science Observation provides the
development platform for Toys in Space presented in detail in chapter 13.

The second assessment entry for the assessment portfolio developed was Science Observation.
This task derived directly from the work of Ellen Doris. In fact, both the notion of communicating
about science through drawing and the value added to that by presenting the drawing to peers for
‘review comes from Doris' book, Doing What Scientists Do'. This book was brought to one of the
early development sessions by one of the panticipating teachers.

Doris described science as a process of inquiry and investigation—a way of thinking and
acting— and through her book she emphasizes that science is not only a body of knowledge but a
habit of mind. Thus, the connection between her work and that of Science for All Americans
(1989, 1990) and some of the strands in the NCTM Standards was clear. Like Letter Writing,
Science Observation is an asscssment strategy that looks like a cornmon, everyday activity in many
content areas. However, the essence of the work is that students must systeratically examine
what they see in their world and that they must be able to communicate their observations
accurately and clearly to others.

Relatve to the dimensions of time, content complexity, stimulus complexity, and response
complexity, the task is scored as follows:

Attribute Score

Instructional Time Variable
Content Complexity Variable
Stimulus Complexity Variable
Response Complexity Variable

Compared with the dimensions of time, content complexity, stimuius complexity, and response
complexity present in Letter Writing, Science Observation is less constrained. Therefore, the
character of the evidence of student leaming elicited by this task is very much at the control of the
teacher. And, what we quickly learned through field trials was that some content simply did not
present an appropriate stimulus for this assessment. Quite simply, in order for there to be
meaningful evidence documented by the Science Observation task, the science content had to be
appropriatzly “observed and described” through drawing. We found that motion in particular was
not an appropriate content stimulus for this assessment; it was simply too difficult for students in
elementary and middle grades to capture motion effectively through line drawings on paper. On
the nther hand, science content that could be frozen in time as with a figurative “snapshot™ was
appropriately documented through this process. Clearly, the content eligible for this assessment
task preatly exceeds the pool of inappropriate content. The case simply needs to be emphasized
that as teachers make decisions about which assessment smrategies to use, they must consider
which will most effectively and efficiently capture evidence about what students think, know, and
can do in light of content.

'Doris, E. (1991). Doing whar scieniists do—children learn 0 investigate their world. Portsmouth, New
Hampshire: Heinemann.
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Science Observation was developed by the Clarke County school team. The strategy addressed
the primary project goals of “effective communicators,” “effective collaborators”, and “reflective
thinkers and self-evaluators.” The structure of the task is essentially that a student draw something
observed. This drawing is shared with peers to determine whether it communicates effectively
what is intended from the perspective of the peers. This feedback is then used by the student to
refine and redraw the object/phenomencn of interest.

Like Letter Writing, Science Observation is a content-free assessment strategy. It is not,
however, void of content. And, again a critical feature in these types of assessments is whether or
not the scoring guides enable one to report informar'sn on specific content even if content is not
specified by the assessment activity.

Ly
r.‘n

BEST COPY AVAILABLE



ous
@ 56 Science Observation

Teacher Instructions

SCIENCE
OBSERVATION
ASSESSMENT

Science Qbscrvation: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by The National Scicnce Foundation.
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Teacher Instructions: Science Ohservation

Overview

Students will be asked to dernonstrate their ability to make detailed, accurate scientific '
observations through drawing and writing. Students will view an object and produce a
scientific drawing of their observation. Additionally, students will be asked to describe the
object in writing.
Purpose
The task was designed to evaluate students’
1) Observation skills as evidenced in their scientific drawings
2) Ability to effectively describe the objects observed
Planning
v In the plan for the observation task, ihe following should be considered:

1) The object(s} to be observed must be complex enough to note muliple relevant features
but not so complex that the student does not know what to focus on. For example, the
school playground is too expansive an area to observe for this task; a simple potted
plant or a microscopic view of a drop of pond water is more manageable.

Vv Read the rubric before selecting the object; the rubric will help in guiding
your selection.

2) Students should have received instruction on scientific observations and ampie practice
in drawing and describing other objects prior to the assessment.

3) Share the rubric with the students before they begin the assessment. The rubric can
serve as a self-evaluation tool during insiruction so that students know what is valued
in this activity.

4) The teacher should provide appropriate materials for drawing, considering the students'
age; and the object(s) to be drawn.

¥ The attached information sheet must be completed for scoring purposes. It
is also useful as a “check™ to evaluate the appropriateness of the selected
object for this assessment task.

Science Observation: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Teacher: ] School:

Information Sheet for Scoring
Science Observation

. In the space below, provide a detailed “master’”” drawing of the object(s) students
are to draw. The master drawing serves as a template of observations students
have the opportunity to make. In the master drawing, note the relevant feamres and
specific details that students might include.

Science Observation: /nformation for Scoring
Copyright © 1993, Educntional Testing Service. Project funded by The National Science Foundation.
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2. In the space below, provide a written description of the object(s) and the features
detailed in the “master” drawing. Make sure you include objective, precise
descriptors. Include observations of touch, smell, and taste, if appropriate.

Science Observation: Information for Scoring
Copyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation,
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Student Worksheet

SCIENCE
OBSERVATION
ASSESSMENT

Scictice Obscrvation: Information for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Science Observation
Student Worksheet

Scientist's Name:’

School Name:

System Name:

Teacher:

Grade:

Date;

I observed:

Science Observation: Studemt Worksheer

Copyright @ 1993, Educarional Testing Service. Project funded by The Mational Science Foundation.

6

BEST COPY AVAILABLE



62 Science Qbservarion

FIRST DRAWING

A drawing of what I observed:

Scicnce Obscrvation: Siudent Worksheet
Copyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation.
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A written description of what 1 observed:

Science Obsecvation: Student Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundelion.
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SECOND DRAWING

A second drawing of what I observed:

Problem Solving: Siudent Response Worksheer
Cupyright @ 1993, Educaiocnsl Testing Service. Project funded bty The Natonal Science Foundation.
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Write about which drawing is better and why you think so.

Science Ubservation: Student Worksheet
Copyright @ 1993, Educational Testing Service. Project funded by The National Science Foundation.
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As with Letter Writing, the development team for Science Observation also elected to
develop a holistic scoring guide. Likewise, the development team selected a five-point
nerformance scale with an additional “0” score for off task performance.

Scoring Guide
Science QObservation

The drawing includes multiple relevant features with attention to many specific
details (shape, size, color, texture, proportions, parts, unique features). Drawing
is a clear visual representation; there is accurate use of scaie.

The writen response describes the object(s) observed, noting the multiple relevant
features and specific details (exacling, clarifying, unique descriptors). The written
description is objective and precise in the use of descriptors and includes those
features drawn. Additionally, the description includes those elemenis observed
through senses other than sight

5 Exceptional

The drawing includes muliiple relevant features with attention o some specific
details. Drawing is a clear visual representation; there is accurate use of scale.

4 Very Good The written response describes the object(s) observed, noting the multiple relevant

features and some specific details. Overall, the wrilten description is objective and
precise in the use of descriptors and includes those features drawn, Writing is
more than a listing.

The drawing includes multiple relevant features with some attention to detail;
irrelevant features may be included. Drawing is a clear visual representation; there
is evidence of an understanding of scale although scale may be itnprecise.

3 Satisfactory ) . andior ] _

The written response describes the object(s) observed, noting muitiple relevant
featwres and some specific details; irrelevant features may be included. Overall,
the written description is objective and precise in the use of descriptors and
includes those features drawn,

The drawing includes few relevant features with littie attention 10 detail. Drawing
: is identifiable but may be overly simplistic. There is a distortion of scale that
2 Limited demonstrates confusion about proportional relationships.
andfor
There is an attempt to describe the objeci(s) observed, but with few reievant
features or details. Overall, the writien description is vague and may include
inconsistencies when compared to the drawing. '

The drawing includes few relevant features with little attention (o detail. Object is
difficult to identily. Scale is distorted.

1 Minimal andjor

There is an atiempt to describe the object(s) observed, but with few relevant
feawres or details. The written description is vague and may include
inconsistencies when compared to the drawing.

0 Off Task No attempt was made or studcnt did not follow directions for task; there is not
enough information Lo score.

Science Observation: Scoring Guide
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Examples of Scored Student Work

The five exemplars selected for use inclusion here were used to main teachers to make reliable
and comparable judgments about student work on the Science Observation task were also obtained
from a small-scale try-out. They are included here as typed italicized text. The drawings are black
and white copies with the colors written in. The identification of each response is a coded student
number to preserve anonymity, The scoring guide for Science Observation, like that for Leter
Writing, is a five-point holistic scale (Exceptional [5], Very Good [4], Satisfactory [3], Limited
[2], Minimal [1], and Off Task [0]).

Example 1

Student G0113 had studied plant structure. This response eamed a score of 5 because the
drawing included muldple relevant features (flower, stem, leaves, soil), with attention to detail
(two-toned leaves, veins outlines in leaves, flower peta:s separated, varying leaf sizes). It provided
a clear visual representation, including accurate use of scale and perspective. With respect to the
writing dimension, this response describes the object, noting multiple relevant features (plant,
leaves, stem, flower, contained), with atention to detail (leaves are dark green on one side and
light green on the other ...on the green stem are small leaves...up at the top is a flower...flower is
red and looks like a bunch of small flowers making a big flower...). In addition, the writing is
objective with precise use of descriptors, includes features drawn; evidence that other senses were
used (fuzzy leaves...plant smells like a type of herb).
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FIRST DRAWING _ Student GO113

A drawing of what I obaerved:

red (light and dark)

white, pencil veins

green, shaded

Some things I noticed:

The plant has fuzzy Leaves. The leaves are dark green on onse side and light green on the other.
On the preen stem there are small leaves. Upiop is a flower. The flower is red. 11 looks like a
bunch of small flowers maing a big flower. The plan smells like a tvpe of herb. The plant is in
a white, square, plastic comained flled with dark browa soil. The leaves have litle cracks in
them, The white contained is v o clear, rowd. contained. On the clear container is a plece of
rapoe that savs TEAM 22-20 BEAN SEEDS
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SECOND DRAWING

Student GO113

A second drawing of what [ observed:

wwame

-~ green, shaded

brown area

Write about which picture is better and why you think so.

I think my second eme was better becany it had more detail. You call iell more distinktively that
itis aleaf on a plant.
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Example 2

_ Studant G0103's response eamed a score of 4. The drawing evidence included multiple
relevan; features (flower, stem, leaves, dirt) with arention to detail {veins in leaves, segmented
parts of stem, separate petals of flower, coloring is shaded and shows details of features). The
writing dimension describes the object notes muldple relevant features (leaves, veins, stem,
flower) with some specific details (linle purple knot...heart shaped leave..little leaves...big
leaves...stem goes big to small); it is objective and precise in the use of descriptors; does not use
other senses.

7y
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FIRST DRAWING Student GO103

A drawing of what | observed:

orange

green, shaded

veins in darker green

rd

Some things [ noticed:

! saw a litle purple knat, | saw a heart leave shape. I saw some little leaves by the big leaves. |
saw lots of veins on the leaves dnd the stem some part it's big and some part it's small. [ sawa
little steing from the middle of the flower come o,

"M
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SECOND DRAWING Student GO103

A second drawing of what [ observed:

Write about which picture is better and why you think so.

I think I like the first one, becaiwe the first ane | draow more deiaif than the secand one, also the
second was not finish. The first one ! dreow kind ke the real plant and exact size. The second
one [ have 1o draw bigper at is i1,

-X
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Example 3

Student G0105's work earned a score of 3. The drawing evidence includes muliple
relevant features with some attention to detail; it is a clear visual representation; evidence of an

undemianding of scale. With respect to writing, there is minimal description with only a few
relevant features of those drawn.

'
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FIRST BRAWING Swdent GO105

A drawiny of what I observed:

flower red

leaves green,

shaded

veins left in pencil

Some things [ noticed:

I noticed small leaves and Little white dirp in the soil Falso noticed some teaves darker than
others.
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SECOND DRAWING Student GO105

A second drawing of what | observed:

Write about which picture is better and why you think so.

! think the first plant is better because theres more plant to draw.

oC
F
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Example 4

Student R0108's assessment was completed after a unit on butterflies. Thus, the content
here differs from that of Student G0113, G0103, and GO105. The response earned a score of 2.
With respect to drawing, the first drawing includes few relevant features with little attention to
detail. The second drawing is difficult 1o identify. In the writing sample, there are attempts to
describe the object but there are few relevant feawres mendoned and irrelevant features are
included. The description is vague and subjective (the butterflies are...beautiful).

82
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FIRST DRAWING Student RO1G8

A drawing of what I observed:

Some things I noticed:

The butterlifes wings are arange. yellenv, brown, iack. | saw the birds flying. The butterflies
are very calorjul and heautiful.

1 ¢
)
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SECOND DRAWING Student ROT08

A second drawing of what | cbserved:

Write about which picture is better and why you think so.
! think the second picture looks die hest becanse U had more detail.

It Just looks BEAUTIFLL!

84
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Example 5

Student G0114 earned a score of 1. The drawing includes few relevant features and the
object is difficult to identify. In the writing sample, there is no attempt to describe first drawing.
The second description has few relevant features; it is vague and subjective.
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FIRST DRAWING

A drawing of what 1 observed:

Student GO114

Some things [ noticed:

{no Writen rexponse

o
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SECOND DRAWING Student GO114

A scrond drawing of what [ observed:

Write about wh,ch picture is better and why you think so.

I like my second ane better because it's u elose-ip vebw of the flmver, And it gives you a closer
look at the flower. And becarise ! finished it, also because it's colorfid.

BEST COPY AVAILABLE



7
et A e He

Problem Solving

This chapter includes the Problem Solving task, teacher
directions, scoring guides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form and readers are invited to reprint and
use the materials.
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Development History

The third assessment entry for the assessment portfolio developed was called the Problem
Solving assessment. This task derived directly from the teachers' understanding of the scientific
method of investigation, and the structure of the Studenr Worksheet looks very much like a lab
report form used in many science classrooms. It is, valike Letror Writing or Science Observation,
particularly limited to the content of science. Mathemancs content and process are likely to be
evident only as tools for the soluion of a problem. It is, however, relatively unspecified in its
content requirements with the exception that the content is most appropriately science and that the
stimulus situation is a problem to be solved.

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:

Attribute Score

Instructional Time Unspecified since the content covered may span an entire year of
science study

Content Complexity Variable

Stimulus Complexity Variable

Response Complexity Relatively limited by the implicit paradigm suggested by the
Student Worksheet and its resemblance to a standard lab report
form

Compared with the dimensions of time, content complexity, stimt ius complexity, and response
complexity present in either Letter Writing or Science Observation, Problem Solving is more
constrained. If the instructional program modeled lab work for the students, this assessment
would seem to be much more directly and obviously linked to leaming activities and to teaching
activities. It is, perhaps, so obviously an appropriate example of documenting student learning that
the reader might say “why is this even included a. representing new forms of assessment? We
have been doing this for years!” And, quite so from that perspective. However, what hasn't been
happening for years ‘n most classrooms across the country is that accompanying such systematic
ways of collecting and documenting what students think, kriow, and can do is a scoring guide that
specifically and explicitly defines levels of quality work.

The most important lesson to be gained from Problem Solving as a medel for assessment is
that there are indeed many reasonable and appropriate tools for capturing evidence about student
learning that can readily be transformed into assessments that are systematic, fair, and credible.
But, part of the transformation is the impo:tant feature of developing a scoring guide that can be
used to systematically examine student work for the purpose of judging levels of quality.

Problem Solving was developed by the Fulton County school team. This assessment strategy
addressed all of the project goals of “effective communicators,” “effective collaborators”,
“reflective thinkers and self-evaluators,” “Creative and strategic thinkers,” “experiential learners,”
“responsible global citizens,” and “reflective thinkers and self-evaluators.” The mode of
communication is writing. However, drawing or physical models were not prohibited.

Like Letter Writing and Science Observation, Problem Solving is also content free assessment
strategy. It is not, however, void of content. And, again a critical feature in these types of
assessments is whether or not the scoring guides enable one to report information on specific
content even if content is not specified by the assessment activity,

8
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Teacher Instructions

PROBLEM SOLVING
ASSESSMENT -

Problem Solving: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Teacher Instructions: Problem Solving

Overview

Students are presented with an open-ended experiment. They are to 1) develop an
appropriate hypothesis statement or research question, 2) report the steps that will lead to a
solution/answer to the original question, and 3) analyze and report the results/conclusions
explaining the scientific principles or concepts learned.

Purpose

The task was designed to evaluate students' performance in problem solving/investigation
in science. Students demonstrate, in writing, their

1) Ability to explain the problemy/task or state a hypothesisfresearch question
2) Ability to explain or develop an appropriate plan to address the initial problem/question

3) Adbility to reach a logical result/conclusion which relates to the original
problem/hypothesis.

Planning

Y To plan the science context (experiments) for this evaluation, the
following must be considered:

1) The experiment must be open-ended and demonstrate scientific concept(s)
appropriate for the science curriculum. Students must be able to conduct the
experiments by themselves or in groups. It is important to consider what the
experiment demonstrates and give careful thought to the appropriateness of the
content for the grade level.

¥ Read the rubric before selecting the experiment; the knowledge will help
in guiding your selection.

2) The task and rubric for Problem Solving allow for variability in the presentation
of the experiments. For younger students, you may want to introduce the
experiment and ask them to explain or restate the problem or task and to report
the steps that were taken to determine the outcome. Older, more experienced
students may be able to predict the outcome, stating their own hypothesis, and
design the steps/procedures to find the answer. The rubric provides a strategy
for evaluating both formats. It is cruical, however, that the information
supplied by the teacher is reported on the attached information sheet.

3) The scientific concepts demonstrated in the experiments must permit accurate
conclusions. The ability to draw accurate conclusions should not require
knowledge acquired outside of classroom instruction.

v The attached information sheet must be completed for scoring purposes.

It is also useful as a “check” to evaluate the appropriateness of the
selected topic and experiments for this task,

91
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Teacher School

Information for Scoring
Problem Solving

This information is necessary for scoring student responses and should be
completed before the assessment is administered. Answer each question as
completely as possible.

= Science Content Focus (be specific):

= What responsibilities does the student have during the task administration? (For example, do
students observe while the teacher demonsirates the experiment, or are students responsible for conducting
the experiments? Are students required to “reiell” or “restate" the Problem, the Procedures, and the Results,
or are students required to define and formudate each of the scored outcomes viithout teacher demonstration or
explanation?)

Problem Solving: Information for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Scicnce Foundation.
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o What portion of the task, if any, is collaborative?

2 Describe the procedures you followed in introducing the experiment and task to students.

Problem Solving: Information for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The Natonal Science Foundation.
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= What scieniific concepts are being demonstrated?

= What conclusions abous the scientific concepts demonstrated in the experiment do you
expect students to draw?

= g What general information/strategies do you expect students to consider in a plan for
investigation?

Problem Solving: Infermation f.r Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Student Worksheet

PROBLEM SOLVING
ASSESSMENT

Problem Solving: Siudent Response Worksheet
Copyright © 1993, Educational Testing Service. Project [unded by The National Science Foundation.
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Problem Solving
Student Response Worksheet

Student Name:

School Name:

System Name:

Teacher Name:

Grade Level: Date:

After the experiment has been introduced, answer the questions
on the following pages.

REMEMBER:

1. Answer each question as carefully and clearly as
possible.

2. Your answers will demonstrate

» your ability to state a hypothesis or research
question

« your ability to explain the procedures or steps that
will answer the question/problem

» your ability to report and explain the results of the
experiment

Problem Solving: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Title of Imvestigation:

Identifies the Problem/Hypothesis

1.  Explain the problem or state the research question/hypothesis. What must
you find out? What is your hypothesis?

Plans/Reports the Procedures

2.  Explain the procedures used to find an answer to the research question or
to solve the problem. Be sure to explain how the data were collected.

Problem Solving: Studeni Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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Analyzes the Results/Draws Conclusions

3.  Describe the results of the experiment. What did you observe? What
happened?

4.  What scientific information did the results of the experiment demonstrate?
What did you learn from this investigation?

Problem Solving: Studen: Response Worksheet
Copyright ® 1993, Educational Testing Service. Project funded by The National Scicnce Foundation.

as

BEST COPY AVAILABLE



a5
i

94 Prablem Solving

5. Do the results agree with the hypothesis? Were you able to find out what
you wanted to know? Explain,

If not, explain why.

Problem Solving: Student Response Worksheel
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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In contrast io Letter Writing or Science Observation, an analytic scoring gwide or rubric for
Problem So/ving was developed by the school team. They felt strongly that there were three
important pieces of summary information needed by any of the stakeholders identified in the model
or by any individuals interested in how students implermented scientific methods in answering real-
world problems. The scoring guide for this assessment (sece next page) describes the three
performance areas: Identifying the problem or framing an hypothesis, planning and reporting
procedures, and analyzing or drawing conclusions. Each of these performance categories is
further described with three levels of performance., The reason that there are only three
performance levels within each category reflects the inability of expert judges (o sort work within
category into more levels while still retaining agreement across judges.

Thus, rather than having overall scores describing overall or general performance in a holistic
sense, L.s assessment activity yields specific and focused pieces of information that can then be
combined if desired to provide a general or overall summary performance level.

Examples of Scored Student Work

The scoring guide for Problem Solving is analytic with three distinct foci: ldentifies the
Problem/Hypothesis (2, 1, 0), Plans/Reports Procedures (2,1,0), and Analyzes the Results/Draws
Conclusions (2,1,0). It may be helpful to refer to page 96 for further discussion of these score

"points before reviewing the exemplars that follow. The exemplars are presented by analytic
element rather than on total composite score.

10
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Scoring Gaide
Problem Solving

Identifies the Problem/Hypothesis

The student defines, formulates, or explains the problem or task and for poses a
2 hypothesis or sesearch question. The statement is clear, concise, and reasonable,
given the stimutus/stipulations.

Tr.2 student defines, formulates, or explains the problem or task and for poses a

1 hypothesis or research quesiion, but the hypothesis is only partially developed or the
problem is partially misunderstood. The response may be too general or narrow,
given the stimulus.

0 The student misunderstands the task and does not state a reasonable hypothesis, given

the stimulus/stipulations, and/or does not define the problem.,

Plans/Reports Procedures

The student defines, formulates, or explains the procedures that have been or will be
followed. The approach to the problem is organized, and procedures are explained/
9 2 documented; data collection strategies are appropriate for the experiment/activity. The
explanation is accurate and complete and could lead to an answer to the problem if
implemented correctly.

The student defines, formulates, or explains the procedures that have been or will be
followed, but the procedures are partially incorrect or incomplete. The approach to the
1 problem may be unevenly organized and procedures and/'or data collection sirategies
show some errors in logic and completeness. There is evidence that part of the plan
addresses at least part of the problem.

The student misundeistands the task and there is not a reasonable plan of action, given
0 the hypothesis or given the stimulus/stipulations. The plan would not lead to an
answer to the problem/hypothesis if implemented comectly; there are no data collection
strategies reported. The student does not offer procedures.

Analyzes the Results/Draws Conclusions

The student reaches a logical result/conclusion that relates to the original

2 problem/hypothesis. There is evidence that the appropriate data needed to solve the
problem/hypothesis were used. The explanation of the results of the
experiment/activity is clear and organized.

The student reaches a result/conclusion that relates, in part, to the original

1 problem/hypothesis. There may be evidence that some inappropriate or incomplete
data were used to solve the problem/hypothesis. The explanation of the results may
be unorganized.

The student reaches an illogical result/conclusion or one that does not relate to the
0 original problem/hypothesis. There is evidence that the student misunderstands the
task. The student does not offer a result/conclusion.

1.
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Examples: Problems/Hypothesis

Student G0122 completed this assessment after a two-week unit on plants also described on
page X. The concepts and vocabulary included in this unit were that plants made their own food
using photosynthesis, a process in which light energy, carbon dioxide, and water change into food
and oxygen in a chloroplast cell. The chloroplast cell has chlorophyll, which makes the leaves of
the plant green. To use this food, the plant uses respiration, in which food and oxygen are
changed into carbon dioxide, energy, and water. The plant receives sunlight tlrough its leaves.
Water and minerals are transpotted fro a the roots to the leaves through tubes callad xylem.
Oxygen and carbon dioxide enter the lzaves through tiny holes called stomata. Two experiments
were conducted. First, the students atempted to find cut what would happen if the stomata of a
plant were blocked, or if air was limited. This activity was done in groups of 5 or 6. Each group
had three bedding plants. One was the control plant. One plant was coated with petroleum jelly.
One plant was enclosed in a plastic bag. The plants were observed for one week. In the second
experiment, students were to find the xylem and observe them transporting liquid. Each group had
celery and a cup of water colored with red food coloring. The students were to cut off a piece of
the celery from the bottom of the stalk and insert it into the colored water. After waiting about 15
minute;, they took the celery out of the water and cut the celery to see if they could find the
Xylem,

Student G0122's work carned a score of 2 because it explains an hypothesis, it is clear,
concise, and reasonable.

(A) Question: What do you want to find out?

{ want 1o find out how long it takes the food coloring to go up the celery, and see how red
it gets.

(B) Hypothesis: What do you think you will find out?
[ think the xylem tubes will take the food coloring ¢l the wry up to the leaves.
(C) Procedure: List steps you will use to find out.
I will watch the celery, and keep track of the time to sce how long it takes.
(D) Results: ‘What happened in your first atterapt?
The celery didn't wurn very red. It just got a little pink.
(E) Analyze Results: Did you try a different approach? Who or why not?
Yes, we did because we wanted-to find out more things.
If you tried a different approach, what did you do differently in your second attempt?
We tried taking just one xylem in the water, and 5 xylems stuck together.
(F) Corclusions: What did you learn and how can you use this information?

I learned that the celery takes in water very quickly. And if you were trying to keep the
celery wet yeiui'd have to change the water alot.

(G) Share your findings with the group.

I found out that when we tried to see if the leaves got read by putting them in water, it cut
off the oxygen, and the leaves turned black.
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Student C079 completed this assessment after finishing a one-hour lesson on blood types.
During this lesson, two experiments were completed. The first activity entailed students working
in groups of 4 to determine which blood t/pes are compatible with others and which are not. First,
the students were given four cups: (1) water and red food coloring designated as blood type A;
(2) one with water and blue frod coloring labeled as blood type B, (3) one with water, blue, and
red food coloring labeled as blood type AB, and (4) one with plain water labeled as blood type O.
They then combined a drop of each of the liquids with a drop from each of the other cups and
charted the results. From this experiment, they were to identify the “universal donor.”

Swdent CO)79's response was given a score of 1. It included a partially developed hypothesis
that indicated that the content was partially misunderstood.

(A) Question: What do you want to find out?

What blood type can give to all other blood types. What blood type can receive from all
others

(B) Hypothesis: What do you think you will find out?

I think tkis is what I am going to found out what kind of biood would you need what kind
of blood if you go to the hospital.

(C) Procedure: List steps you will use to find out.

You need 3 cups of food cloring and cup of water, then you some eye drips. You mix all
the st together with the eye dropper.

(D) Results: What happened in your first attempt?
The color was darker and did not get the right results.
(E) Analyze Results: Did you try a different approach? Who or why not?

Ms. Hackert rold us to but two when we go with Trell cause colo is darker then everybody
else.

If you tried a different approach, what did you do differently in your second attempt?
Put two more drops color water.
(F) Conclusions: What did you learn and how can you use this information?
If I was a person to take care of blood I would know where I put the bt.od in
(G) Share your findings with the £Toup.
A 8 AB QA
A A AB AB A
AB B AB B

B
AB A AB ABABAB
[4] A - B AB O

14,
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Student G0105 reported on the same experiment as Student G0122. Student G0105 eamed
a score of () because the response did not state a reasonable hypothesis.

(A) Question; What do you want to find out?
What happens?
{B) Hypothesis: What do you think you will find out?
not much
(C) Procedure: List steps you will use to find out.
cut off the bottom of the celery and put in in a cap of water
(D) Results: What happened in your first attempt?
(no response)
(E) Analyze Resulis: Did you try a different approach? Who or why not?
We stuck some veins in the water and work better because the veins wernt clog
If you tried a different approach, what did you do differently in your second attempt?
Stuck the top of the plant in the water and it also sucked up water
(F) Conclusions: What did you leam and how can you use this information?
That the top of the plant can suck up water
(G) Share your findings with the group.

We found out that when you take off the skin the zylems work better

15
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Examples: Plans/Reports Procedures

Student C0059 also reported on the one-hour blood type lesson described on page 98. This
response earned a score of 2 because it explains the precedure to be followed—organized plan—
and shows data collection.

(A) Question; What do you want to find out?
What blood tyre can give all other blood types? What blood type can recive from all others?
{B) Hypothesis: What do you think you will find out?
{ think 0 rype can give to all other and AB can recive ail others.
{C) Procedure: List steps you will use to find out.
First me and my partner are going to get a piece of paper and fowr droppers and cups. Then
we are going to fill cups of differ color food coloring. Then we will mix say red wich would
be A and Blue wich be B types and find out the resuits.
(D) Results: What happened in your first attempt?
In our first try A blood was all you could see even when we mix. d ir.
(E) Analyze Results: Did you try a different approach? Who or why not?
Yes, because A type was all you could see.
If you tried a different approach, what did vou do differently in your second attempt?
In our second attempt we put more of each color and it sturted being other rypes besides A.

(F) Conclusions: What did you learn and how can ycu use this information?

{ learned that O types can go into any other type and AB 1ype can take any other. | could use
it if I every go 1o a doctor school or a test.

{G) Share your findings with the group.

I found ous that when we tried 1o see if the leaves got read by putting them in water, it cut off
the oxygen, and the leaves .urned black.

100
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Student G056 reported on two experiments on the topic of gravity. The students were 1o
draw conclusions that helped them to define the law of gravity. They condusted experiments in
which they compared the gravitational force of objects of different sizes, shapes, and masses,
dropped from the same height and their rate of descent. They also conducted experiments in which
they used items of equal size, shape and mass, dropping them from differing heights and noting
the rate of descent. Then the students drew some conclusions incorporating their findings as they
related to the law of gravity.

This student evidence was given a scorc of 1 because it was incomplete. It contained no
mention of how data was collected. It was clearly imprecise.

(A) Question: What do you want to find out?

Does size or weight affect how Fast something will Fall?
(B) Hypothesis: What do you think you will find out?

1 predict that iF it is heavier than the other it will Fall Faster than the other thing -vill.
(C) Procedure: List steps you will use to find out.

Choose 5 abJects of different weights and sises. Drop obJects from same place, see how
fast thay land

(D) Results: What happered in your first attempt?
The objects Fall at the same titme

(E) Analyze Resulis: Did you try a different approach? Who or why not?
Yes, because the teacher said to.

If you tried a different approach, what did you do differently in your second attempt?

Nock them off the desk.

(F) Conclusions: What did you learn and how can you use this information?
If is was a train lady

(G) Share your findings with the group.

.1n¢
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Student R0C074 reported on a two-week unit devoted to the study of different rypes of drugs
and the kinds of effects they can have on the human body. The focus of this experiment was o
deteimine what effects caffeine would have on heart rate, student performance, and behavior,
During the first week, the students recorded their pulse count at designated times during the day.
They also kept a record of the number of correct answers on 5 samples each of mental
mathematics, listening, and dictation activities. During the second week, the students received 6
ounces of cola containing caffeine zt both 9:00 a.m. and 12:30 p.m. Pulse counts were again
recorded at just prior to receiving the caffeine, 30 minutes after and 90 minutes after). Records
were also kept of the number of correct answers on the mental mathematics, listening, and dictation
activides.

This evidence was scored 0 because it did not present a plan as requested.

iA) Question: What do you want to find out?
We wamt to find out how cqffeine affects stduent performance.
(B) Hypothesis: What do you think you will find out?
Some will do berter performance. Some will do a very poor performances.
(C) Procedure: List steps you will use to find out.
How much difference in the weeks
(D) Results: What happened in your first attempt?
{no response)
(E) Analyze Results: Did you try a different approach? W ho or why not?
Neo because we just begane.
If you tried a different approach, what did you do differently in your second attempt?
The same thing but have the color more than two times.
(F) Conclusions: Whatdid you learn and how can you use this information?
I learned that id does not have a effect on me and my work.
(G) Share your findings with the group.

{No response)

107
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Examples: Anaiyzes the Results/Draws Conclusions

Student G005% also reported on the lesson on blood types described on page 98. This
student response was given a score of 2, It contains a logical conclusion addressing original

hypothesis. Imprevise language was used but it was understandable. And, appropriate data was
used.

(A) Questdon: What do you want to find out?
What blood type mr; give gll other blood types? What blood type can recivefrom all others?
(B) Hypothesis: What do you think you will find out?
{ think O type can give to all other and AB can recive all others.
(C) Procedure: List steps you will use to find out.
First me and my partner are going to get a piece of paper and four droppers and cups. Then
we are going to fill cups of differ color food coloring. Then we will mix say red wich would
be A and Blue wich be B rypes and find owut the results,
(D) Results: What happened in your first attempt?
In our first try A blood was all you could see even when we mixed it.
(E) Analyze Results: Did you try a differert approach? Who or why not?
Yes, because A type was all you could see.
If you tried a different approach, what did you do differently in your second attempt?
In our second attempt we put more of each color and it started being otker types besides A.

(F) Conclusions: What did you learn and how can you use this information?

{ learned that O types can go into any other type and AB type can take any other. | could use
it if I every go to a doctor school or a test.

(G) Share your findings with the group.

! found out that when we tried to see if the leaves got read by putting them in water, it cut off
the oxygen, and the leaves turned biack.

10
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Student M0010 reported on an instructional activity that lasted two weeks. The focus of the
unit was design and its effect on whether and for how long a paper airplane will stay aloft. This
response camed a score of | because it relates, in part, to the original hypothesis but it is not as
well organized as would earn a 2.

(A) Queston: What do you want to find out?
Design a paper airplan tha: will fly father than anyone else.

(B) Hypothesis: What do you think you will find out?
How far can it fly.

(C) Procedure: List steps you will use to find out.
We made a air plane. We test fly ir. We change are design.

(D} Results: What happened in your first attempt?
We both had a airplane go around.

(E) Analyze Results: Did you try a different approach? Who or why not?
Yes: Becaus we didn’t go far. We change the design.

If you tried 2 different approach, what did you do differently in your second attempt?

We pur gem clip on are paper airplane.

(F) Conclusions: What did you learn and how can you use this information?
We yseh gemclip to make it go father. in

(G) Share your findings with the group.

(No response)
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Student CO0077 reported on the same experiment as students C0079 and C0059. This
response earned a score of O because it contained errors in logic aad completeness. It does,
however, address part of the problem.

(A) Question: What do vou want to find out?

A what 'blood’ types can gize to all other blood types? O blood B what blood tuypes can
recives from all over? Ab blood

(B) Hypothesis: What do you think you will find out?
I think I will find our what do they do when you mix each color logether

(C) Procedure: List steps you will use to find out. _
1 will mix the colors together on a pice of paper. the colors I will use cre purpise, clue, red 3
water [frist the colors are in cups reds in one then biue is in one then purple in one and water
in one together with a eye drop

(D) Results; What happened in your first atternpt?
On the first try it went well

(E) Analyze Results: Did you try a different approach? Who or why not?
We put to musich when we were mixing with the clear.

If you fried a different approach, what did you do differently in your second attempt?

We did not put much on the paper

(F) Conclusions: What did you ieam and how can you use this information?

{ learned that you had 1o really mix them up to get another color. It is hard to mix blood.
When the have 1o mix it bui AB blood are not hard to mix.

(G) Share your findings with the group.

fne  -~onse)
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Comparison of Experiments

This chapter includes the Comparison of Experiments task,
teacher directions, scoring guides and support materiais as well
as chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form and are available for reprint and use.
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Development History

The Comparison of Experiments assessment entry for the assessment portfclio is an extension
of the Problem Solving task in that it creates a context in which two related but different
experiments are combined o produce insights and understanding in a more general and broad-
based arena. This task was developed by the Marnetta school tam in an attempt to challenge
students at the meta level of science thinking. The intent was to have the students conduct two
experiments pertaining to specific science content and then to draw conclusions ot to generalize
about that content in ways omly likely because of science understanding stimulated through
differences and similarities in related scientific endeavors.

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:

Attribute Score

Instructional Time Four to eight weeks (multiple units/lessons)
Content Complexity Complex

Stimulus Complexity Complex

Response Complexity Complex

Compared with the dimensions of time, content complexi*y, stimulus complexity, and response
complexity present in previous assessment entries, Comparison of Experiments is complex with
respect to content complexity, stimulus complexity, and response complexity. Further, it is the
most demanding of all the assessment entries relative to requisite instructional time preceding the
assessment itself.

Comparison of Experiments addresszd the project goals of "reflective thinkers and self-
evaluators,” "creative and strategic thinkers,” "self-directed learners,” "effective communicators,”
"experiential learners,” and "responsible global citizens.” The structure of the task is essentially
that a student conduct two experiments selected by the wacher to elicit certain generalizations in
support of increased sophistication in science and that each student use the information gleaned
from each of the separate experiments to deduce generalizations of merit that are only likely to have
come from the comparative process.

Like Probiem Solving, Comparison of Experiments is clearly a science assessment activity, It
is not intended to be used in mathematics although mathematics knowledge and skills are certainly
requisite for quality work.

112
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Teacher Instructions(Second Revisior)

COMPARISON OF
EXPERIMENTS
ASSESSMENT

Comparison of Experiments: Information for Scoring

Copyright © 1993, Educational Tesling Service. Project funded by The National Science Foundation.
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Teacher Instructions: Comparison of Experiments

Overview

Students will observe the results of two experiments pertaining to specific science content
(topic) and draw conclusions about the scientific principles at work. Additionally, student.
will be asked to note the important similarities and differences between the experiments and
the possible applications of this information in settings outside the school.

Purpose

The task was designed to evaluate students'
1) Understanding of the scientific concepts presented.
2) Ability to draw conclusions about the concepts presented, based on the results of
the two experiments.
3) Understanding of how the information “fits" into our society at large.
4) Ability to communicate this inf~mation effectively in written form.

Planning

v To plan the science context (experiments) for this evaluation, the following
must be considered:

1) The experiments must demonsirate scientific concepts appropriate for the science
curriculum. It is important to consider what the two experiments demonstrate. For
example, does experiment #1 manipulate variable x while experiment #2 manipu-
lates variable y, or do both experiments demonstrate a different characteristic of a
scientific principle?

v Read the rubric before selecting the experiments; the knowledge will help
in guiding your selection,

2) The two experiments must allow for meaningful comparisons of similarities and
differences.

3) The scientfic concepts demonstrated in the experiments must allow for accurate
conclusions. The ability to draw accurate conclusions should not require
knowledge acquired outside of classroom instruction.

4) The scientific principles demonstrated must have a practical application.
Discussions conceming "real life" application and possible interested audiences
should be included during instruction.

v The attached information sheet must be completed for scoring purposes. It

is also useful as a "check" to evaluate the appropriateness of the selected
topic and expcriments for this task.

11
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Teacher School

Information for Scoring
Comparison of Experimenis

This information is necessary for scoring student responses and should be
completed before the assessment is administered. Answer each question as
completely as possible.

-3 Science Content Focus (be specific):

wr What responsibilities does the stident have during the task administration? (Do students
observe while the teacher demonstraies the experiments or are students responsible for
conducting the experiments?}

g What portion of the task, if any, is collaborative?

Comparison of Experiments: Imyormation for Scoring
Copyright © 1993, Educaiional Testing Service. Project funded by The National Science Foundation.
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< Briefly address the following questions: What is the purpose of this assessment as ye-.
aave designed the experiments? How does this assessment "fit" with the curriculum? (For
exampie, the experiments may be novel while the concepis demonstraled are part of the insiructiona. sequence.
Hence, the teacher may use this task to determine whether or not the studeni can transfer learning to novel
situations - to explain whar is observed -- either as a formative evaluation or as a summative evaluation).

3 What science concepts are being demonstrated?
oy Whar are the pertinent similarities between the experiments that students might observe?
" What are the pertinent differences berween the experiments that students might observe?

Comparison of Experiments: fnformation for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation,
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= Whar conclusions about the scientific concepts demonstrated in the experiments would you
expect students to draw?

o During instruction, what "real life" applications and suggestions of appropriate audiences
Jfor the information were presented?

- What science terms would you expect students to use in their responses to the questiors on
the student worksheet?

Problem Solving: nformation for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation.
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& Describe 1) the steps, and 2 ) the results of Experiment #1 and Experiment #2. (If additioral
space is needed, please use another skeet of paper and antach it to the completed Information
Jor Scoring Form.)

Problem Solving: Information for Scoring
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation,
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Comparison Of Experiments
Student Response Worksheet

Student Name:

School Name:

System Name:

Teacher Name:

Grade Level: Date:

After both experiments have been completed,
answer the five questions on the following

pages.

REMEMBER:

1. Write in complete sentences.
2. Use science vocabulary.
3. Read each question carefully.

Comparison of Experiments: Siudent Response Waorksheet
Copyright © 1993, Educational Testing Service. Project funded by The National Science Foundation,
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1.  What were some important similarities in both experiments?

2.  What were some important differences between the two
experiments?

Comparison of Experiments: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by The Nationa) Science Foundation.
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3.  What scientific conclusions can you make about the topic? To
answer this question you should

» Briefly report the results of the experiments (using only one or
two sentences).

+ Then discuss the scientific principle(s) that would explain the
results.

Comparison of Expetiments: Studens Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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4.  How is this topic connected to the world outside of school?

5.  The results of the experiments and the conclusions you drew would
be of interest to people in what job or profession. Explain why they
would be interested.

Comparison of Experiments: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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The scoring guide for Comparison of Experiments is almost & combined holistic and analytic
model (see next page). The three areas of focus (analytic elements) are Understands Scientific
Concepts, Extends Learning, and Communicates Understanding. Within each of these areas of
focus holistic judgements are defined by multiple elements. The score range is from 1 to 4 for each
arca of focus with a zero score when there is not even enough evidence to awargd a score of 1 (or
minimal). In this case, that zero score would alse accommodate "off task" performances.
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Examples of Scored Student Work

This assessment is perhaps the most complex of any developed for this portfolio project
because not only does the content vary from classroom to classroom but it requires two activities or
experiments representing some kind of teacher-identified meaningful contrast. The samples of
student work on Comparison of Experiments included in the following pages are intended to
provide the essence of the difference in levels of quality rather than to provide definitive
descriptions of each poscible score point. These samples provide the essence of the difference in
levels of quality.

The three elements on the scoring guide for Problem Solving are: Understands Scientific
Concepis, Extends Learning, and Communicates Understanding. The range of performance was
scored from 4 (Optimal) to 1 (Minimal). You may want to turn to page 120 to review the scoring
rubric for Comparison of Experiments.

Each of the examples of student work presented here came from the same classroom. The unit
of study summarized through this assessment was one on classifying invertebrates and vertebrates.
The unit lasted five weeks. Two experiments were conducted. The first experiment was to
determine the effectiveness and purpose of downy feathers and large wing feathers of birds. The
students were “ustiucted to stand on top of a chair and drop each kind of feather to observe how it
fell. The stdents were to discuss which feather would be better for the body or a bird and which
feather »»uuld be better for the bird's wing. The second experiment required that the students
compare chicken and beef bonus and to relate these differences to the necessities of the lives of
these animals. The Comparison of Experiments assessment was given one day after the second
experiment had been completed to give the students time for reflection.
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Example 1

Student G0119 received a score of "4" for Understands Scientific Concepts, a “2" for
Extends Learning, and a "4" for Communicates Understanding.

1. What were some similarities of both experiments?
They both were dealing with the sturte of birds. Or paris of the Sirds body,
2. What were some differences between the two experiments?

One was 10 see how they keep themselves warm and which feather would flot to the ground
the fastest. The other was talking about how there bonz were made.

3. Having completed both experiments, what conclusioas aboui the topic can you make now?
That there bones are made to suit there lifestyle. Like they are able tpo move the right way to
the way they fly. [ also thought abowt having the feathers. I never knew there were two
kinds dgf feathers. But it make since, What good would the warmth feathers do on the
ourside?

4. Can you think of another experiment for this topic?

Yes, how they eat. Do they play with there good like whales or just eat it in one bit like
frogs.

5. What would you use?
A pen and paper, binoculars, and a camera.
€. How would you do this?

Find a nest and a good spot were I can szem and sit and wait to they start eqting, I would
record what I saw take pictures and study them everyday.

7. If you were given your materials, would you try this experiment on your own?

Yes, { would.
8. Why or w.iy not?

Because I think it would be neat to find owt the way they eat. It would exciting almost.
9. How is this topic connected to the world cutside of school?

Because there are birds in the outside world and ihere are people who study them.

10. Who do you think might be interested in the data and conclusions you drew on this topic?

Mrs. Crawford, scients (sic), myself, and cther teachers.

127

BEST COPY AVAILABLI



Comparison of Experiments 123

AS
@?}

Example 2

Student G0102 received a score of "4" for Understands Scientific Concepts, a low "2" for
Extends Learning, and a "3 for Communicates Understanding.

1. What were some similarities of both experiments?

The objecs that we used both came from animals and both vbjects could break. Both objects
were bones, the feather had a bone in it.

2. What were some differences between the two experiments?

The objects did not come from the same animals. One of the bones could not break, that was
the beef bone. The feather bone was hollow the chicken bone and beef bone had bone maroce
in them.

3. Having completed both experiments, what conclusions about the topic can you make now?

I learned that bird bones are hollow and some arern’t. Mammels don’t have hollow bones.
The reason why is because mamels need to be strong so the can run and other stuff that
involves standing up. I also learned that most birds have two kinds of feathers, small ones
to keep them warm and big ones to help them fly.

4, Can you think of another experiment for this topic?

Yes, and I would like to go into a z00 or a forest, find different types of animals and there
bones and see what _ae differences are. See if they;re hollow or not.

5. What would you use?

"would use a cage, gloves, gun just in case something antackes me and I would have two or
three helpers,

6. How would you do this?

I would trap an animal, put it in a cage and examine it. I would also look around for bones
from animals that had already died,

7. 1f you were given your materials, would you try this experiment on your own?
Yes, I would when [ was older because I don’t know how to do all that stuff at this age.
8. Why or why not?

Because [ want to learn about different kinds of animals and what there bones are good for.
Like if they fly they might need hollow bones, if ther mammels they wouldn't need hollow
bones.

9. How is this tcpic connected to the world outside of school?
Birds and mammals really do live outside of school. They also get killed.

10. Who do you think might be interested in the data and conclusions you drew on this topic?
A forest ranger or a person who really works hard to keep the forest clean.
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Example 3

Student GU121 received a srore of 2" for Understands Scientific Concepts, a "1" for
Extends Leaming, and a high "1" for Communicates Understanding.

1. What were some similarities of both experiments?
‘both of them were about how they are made and how them work
2. What were some differences between the two experiments?
one used bones and the other one used feathers
3. Having completed both experiments, what conclusions about the topic can you make now?
Birds bones are soﬁer than cow bones. %ig feathers helf bird fly better than small feathers.
4. Can you think of another experiment for this topic?
How can a mouse eat a hole in a wall.
5. What would yuu use?
A cage a borad and a mouse.
6. How would you do this?
Have a wood borad in g cage with a mouse and see if it would eat ir.
7. If you were given your materials, would you try this experiment on your own?
Yes, I would.
8. Why or why not?

Yes Because it seemns like a lot of fun but my morn will not let me do this at home so { would
have to do this at school.

9. How is this topic connected to the world outside of school?
1t is not ouside of school im going to do this in school.
10. Who do you think might be interested in the data and conclusions you drew on this topic?

My class mates and brovhers would and of chorse me.
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Continuum of Progress

This chapter includes the Continuum of Progress task, teacher
directions, scoring guides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form and readers are invited to reprint and
use the materials.
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Development History

The fifth assessment entry developed for the assessment porntfolio developed was called the
Continuum of Progress Towards Goals assessment, or simply Continuum of Progress. This task
is designed for either science or mathematics content. This task requires that .he student be
refiective about his or her growth in understanding as well as how the new content materials might
be useful in further study and in life outside school. This task looks and acts very much like a
survey. An important distinction between typical surveys and the Continuum of Progress is that
there is a scoring rubric for the student responses. Therefore, the responses are judged for quality
rather than simply coded as descriptors as in a traditional survey. It also focuses on instruction
areas of interest such as prior knowledge from the student's perspective, judgments about what the
student learned within a defined time frame, student goals for learning, student’s plans for
continued learning, and so forth. Continuwm of Progress is intended for us> at the end of a major
block of instructional time (quarter, semester, year). Its focus is on what, from among the
instructional experiences available during a2 major period of time, each individual student
particularly valued, benefitted from, and intends to expand upon.

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:

Attribute Score

Instructional Time Multiple units over large periods of time
{quarter, semester, year)

Content Complexity Complex and Variable

Stimulus Complexity Complex and Variable

Response Complexity Ranges from simple to complex over the

questions in the assessment

Compared with the dimensions of time, content complexity, simulus complexity, and response
complexity present in Problem Solving, Continuum of Progress is less focused and is unlikely to
give comparable information on a given unit of instruction across students because it is intended to
elicit from students evidence about their particular and individualistic values and perceived benefits
over a large pool of learning opportunities. However, the judgements would be comparable.

Continuum of Progress was developed by the Dade County school team. This assessment
strategy addressed all of the project goals of “effective communicators,” “responsible global
citizens,” and “reflective thinkers and self-evaluators.” The mode of communication is writng.

13.
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Teacher Instructions

CONTINUUM OF
PROGRESS TOWARDS GOALS
ASSESSMENT

Continuum of Progress Towards Goals: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,
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Teacher Instructions: Continuum of Progress Toward Goals
Overview

The students are introduced to a topic of stur'™ in science or math. Afier the topic has been
introduced and taught for two or three class periods, the students will complete questions 1
through 3 on the assessment s'wvey. These questions evaluate the students’ ability 1o
formulate questions appropriate for the topic being studied and plan a strategy for finding
the answers to their questions. When the research plan has been implemented, the siudents
complete questions 4 and 5 in the assessment survey. These questions evaluate the
students' ability to summarize those findings related to their research questions and areas of
interest.

Pu rpose

The task was designed to evaluate the students’

1) Afbility to design focused, appropriate, well-formulated questions related to an area
of study

2) Ability to develop muliiple, systematic, and appropriate strategies for gathering
information that will answer the research questions

3) Ability to accurately summarize and report their findings and demonstrate an
understanding of the content researched

4) Ability to apply their findings in different contexts by determining an appropriate
audience for the information learned and plausible life applications as well as
generating new questions for research.

Planning
vV These directions should be followed:

1) After a topic of study has been introduced and taught for two to three days, the
students should be introduced to the Questionnaire/Survey Assessment, Part [.

+ Review the Part 1 questions with the students. As you explain question 3,
remind students that they should provide multiple strategies and resources for
gathering information to answer their questions.

+ Share ‘he rubric with the students, explaining what you will be looking for in
their responses to the questions in Part L.

+ Have the students fill in their topic in all of the appropriate blanks (beginning
sentence, questions la, 1b, 2a).

+ The students should then complete Part [. Allow encugh time for the students
to respond thoughtfully and completely.

Centinuum of Progress Towards Goals: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the Nationa! Science Foundation.
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2) Allow students to carry out their research plan as noted in question 3.

3) After students have gathered the necessary information, they should be instructed to
continue with the Questionnaire/Survey Assessment, Part {1,

¢ Review the Part I questions with the students.

« Share the rubric with the students, explaining what you will be looking for in
their responses fto the questions in Part II.

e Have the students fill in their topic in the blank at the top of the page.
* 'The students should then complete Part 11,

v The attached information sheet MUST be completed for scoring
purposes.

Continuum of Progress Towards Goals: Teacher Instructions '
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Teacher School

Information for Scoring
Continuum of Progress Towards Goals

This information is necessary for scoring student responses and should be
completed before the assessment is administered. Answer each question as
completely as possible.

= What is the topic of study to be introduced?

= What information, such as content (concepts and skills) and vocabulary will be introduced
prior to the adrninistration of the task? the experiments?)

- What is the length of instruciional time prior to the assessment?

Continuum of Progress Toward Goals: fnformation for Scoring
Copyright ® 1993, Educational Testing Service. Project funded by the Nauonzl Science Foundation.

13,

BEST COPY AVAILABLE



Continunm of Progress 131

AS
i

CONTINUUM OF PROGRESS TOWARD G1ALS

Student Name:

School Name:

System Name:

Teacher Name:

Grade: Date:

Continuum of Progress Toward Goals: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Continuum of Progress Toward Goals
Student Response Worksheet

PART I

We are beginning/continuing a study of

Think about and answer the following survey questions:

la) What did yeu already know about before this school year?
Ib) Whatdid you learn in class this year about ___ ?
2a) What (more) would you like to know about ?

Continuun of Progress Towards Goals: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,
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2b) What are some questions you could ask to investigate what you would like to know about the
topic?

2c) How are your new questions related to what you already know?

3}  What are some ways you might find answers to your question(s)? Design a strategy to use to
answe - your question(s). Write out your plan.

Continuum of Progress Towards Goals: Student Resporse Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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PART I1

You have now completed your study of

Answer the following survey questions:

4a) What did you find out that you wanted to know? What did you learn about the topic that
answered your questions? (See question 2b.)

4b) What other things did you learn that you did no\ know before?

5a) What new questions were raised as a result of your study?

Continuum of Progress Towards Goals: Srudent Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science I-oundauon
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5b) How is the information you studied useful to you? How can you apply some of what you
learned to what you do every day?

5¢) Who might be able iv use the information you learned from your study? Why?

Continuum of Progress Towards Goals: Student Response Worksheet
Copyright © 1993, Educational Testing Service., Project funded by the National Science Foundation.
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The scoring guide for Continuum of Progress Towards Coals assessment is analytical. The
areas of focus are: Develops Focus, Develups Siratcgics, Summarizes Findings, and Applics
Findings. These, as areas of focus model the scientific and mathematical habits of mind even
though they are not, in this assessment, specifically focused on discrete content areas. A student
receives a check mark for each element within a focus area as appropriatc. Tl s, the range of
points varies for each area of focus depending upon the elements listed (4 to ™' he total number

of check marks across all four elements of focus is 0 to 20. No “off task™ ._ure is provided within
this scoring schema.

BEST COPY AVAILABLE



Continuum of Progress 137

Scoring Guide: Continuum of Progress Towards Goals

PART 1

Develops Focus (Read student's responses to gquestions 1 and 2.)

Question(s) or statement(s) indicate what student wants to find out.

Question(s) or statement(s) are appropriate for the stated topic/content.

The scope of the questiori(s) or statement(s) is appropriately limited.

The question or statement is well formulated OR most of the question(s) or statement(s) are well
formulated.

Develops Strategies (Read student's response to question 3.)

There 15 a plan to gather information.

The plan is detailed and systematic.

The plan is appropriate given content, resources, and time constiaints.

The plan is clearly linked to the question(s)/statement(s) posed.

There is evidence of multiple strategies.

PART 11

Summarizes Findings (Read student’s responses to questions 4.)

Findings are reported; there is evidence that the student gathered information.

Findings presented answer/address the question(s)/statement(s) posed (either initial or restated).

Answers for all of the question(s)/statement(s) have been reported/explained.

Findings are detailed and well explained.

Information reported is accurate.

Content vocabulary is used appropriately.

Content vocabulary is used extensively.

Applies Findings (Read studeni's response to question 5.)

Questions derived from the findings are reported.

The new questions are reasonable spin-offs from the information studied.

Siudent offers a plausible application for the information studied; information must be accurate.

Student identifies an appropriate addidonal audience with an adequate eicplanation as to why the
audience was named.

Continuumn of Progress Towands Goals: Scoring Guide
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Examples of Scored Student Records

The scoring guide for Continuum of Progress Towards Goals assessment is analytical. The
arcas of focus are: Develops Focus, Develops Strategies, Summarizes Findings, Applies
Findings. The range of points varies for each area of focus depending upon the elements listed (4
to 7). The total number of check marks across all four elements of focus is 0 to 20.

Example 1

Student C0076 camed a total score of 15 out of a possible 20. The category scores are 4 for
Focus, 5 for Develops Strategy, 5 for Summarizes Findings, and 1 for Applies Findings.

1) What do you already know about the heart and lungs? I know that the heart is about the size
of our fish. I know that the heart pumps blood to all the cells in your body. I know that the
liungs can turn black if you smoke alot. Your lungs is in your respiratory system.

2) What (more) would you like 1o find out about cancer -- what causes cancer? Have they
Jound a cure for cancer yet?

3) What do you think you could find out? Describe your plan in writing. I will visit the
hospiral that Athens Regional Hospital Lab. In class I will check out books from our libray and
take notes. The heart is part of the circulatory. The heart pushes blood through your heart 24
hours without rest. The heart is the pump of the circulatory system. The heart is a hollow
muscle. The bottom chamber of the heart punps blood to the lungs.

1) Did you find out what you wanted to know? PROVEIT. Yes /! did found that there is know
cure to cancer. Lookg on the back. 1 found out what I need to I know there is not a cure for
cancer yet. I know what causes cancer when someting goes wrong with the tiny cells. I got my
info from books and I wrote a lerter to the American Cancer Society.

2) How can you apply your findings to *the real world™? IfI was going to be on a oncologists,
I can some of the studies of the cancerns in the human body.

3) You've shared your results with your group. Would you change what you did according to
suggestions from the group? What would you change and how would you change it? [ would
choose a different topic like aids.
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Example 2

Student FQ117 also eamed a score of 15 out of 20. Student FO117 earned 4 for Develops
Focus, 5 for Develops Strategy, 5 for Summarizes Findings, and 1 for Applies Findings.

13 What do you already know about the systems of the body. [ know that you r pancreas are an
organ in your body tat produces juices that break down your food 1o go through the needed
processes. Your lungs is in your respiratory system.

2) What (more) would you like to find out about the systems of the body -- | would like to
know how can you help your body fight off a cald?

3) What do you think you could find out? Describe your plan in writing. [ think I could inf out
by: Going to the libriary and doing research asking my doctor, dnd researching iun my science
book,

1) Did you find out what you wanted to know? PROVE IT. By taking vitamins (pills, drinking
plenty of liquids, keeping warm and getting alot of rest).

2) How can you apply your findings 10 “the real world™? Next time I get the sniffles I'tl know
to take a vitamin C pill, drink some guide get covered up in bed and go 1o sleep.

3) You've shared your results with your gronp. Would you change what you did according to
suggestions from the group? What would you change and how would you change it? No, they
didn't say [ needed to change i,

L
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Example 3

Student M0007 eamned a total composite score of 11 out of 2(. The category scores are 3
for Develops Focus, 3 for Develops Swategy, 5 for Summarizes Findings, and 0 for Applies
Findings. Thus, this response shows a weakness in transferring or generalizing beyond this
particular learning experience.

1) What do you already know about sun, moon, pants? I know that the Eart is around the Sun.
The Sun is bigger.

2) What (more) would you like to find out about sun, moon, planets -- sun hot these the Earth

3) What do you think you could find out? Describe your plan in writing, [ would go 1o the
library and look it up.

1) Did you find out what you wanted to know? PROVE IT. (no response)

2) How can you apply your findings to “the real world™? [ want to fine out how meane helps
can fite on the moon,.

3) You've shared your results with your group. Would you change what you did according to
suggestions from the group? What would you change and how would you change it? No, I
well not!
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Example 4

Student D008 camed a total composite score of 8 out or 20 with a 3 for Develops Focus, 2
for Develops Strategy, 3 for Summarizes Findings, and O for Applies Findings.

1) What do you already know about selar system? I know that the sun is a star. There are 9
planets. Plito is the coldest plante. Mercury is the botest planet. Jupiter is biggest.

2) What (more) would you like to find out about solar system -- I would like 1o find out how
long is the solar system is. How many stare are there. Are there life forms on any other
planets. How many rings are around Uranus?

3) What do you think you could find out? Describe your plan in writing. [ think I could find
out if there are any life forms in space by visiting the planets. ! could count the rings.

1) Did you find out what you wanted to know? PROVEIT. [ found out that the moon has 4
phases.

2) Bow can you apply your findings to “the real world”'? I can r:se the moon phases to tell if
the day will be longer or shorter.

3) You've shared your results with your group. Would you change what you did according to
suggestons from the group? What would you change and how would you change it? (no
response)
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Example 5

Student G0009 eamned a total composite score of 2 out of 20, eaming points only in the
category of Develops Strategy. This is clearly a weak response.

1) What do you already know about ecology? air pollution recycling ozone hot!
2) What (more) would you like to find out about ecology -- stove we do not know.

3) What do you think you could find out? Describe your plan in writing. every every we did a
lot of experiments we did researched we diud write reporis we cao ecology journal

1) Did you find out what you wanted to know? PROVE IT. yes, 3ecause [ read about it

2) How can you apply your findings to “the real world”? yes we can save the enveafy! We
Study this in the class room

3) You've shared your results with your group. Would you change what you did according to
suggestions from the group? What would you change and how would you change it? no /
would not rhange it

14
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Retelling

This chapter includes the Retelling task, teacher directions,
scoring guides and support materials as well as chronicles of
how this task came to be and how it should be presented. This
task and its ancillary materials are prcsented in camera-ready
form and readers are invited to reprint and use materials.
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Development History

This assessment was developed by the project staff rather than a school team. It derived from
the instructional strategy in reading. The use of retellings as assessments was not well documented
in the literature. However, the MAPS experience in Canada was influential in our decision to try
this technique as an assessment tool in mathematics. Essentially, the approach requires that
students read or hear a stimulus that has mathematics content in it but that is not explicitly presented
as mathematics. The student is then required to wanslate from narrative text to mathematical
language the gist of the stimulus (or story). In the Retelling assessment task, the stimulus is fixed,
it is a poem written to parallel Going to St. Ives:'

While on the road to John o'Groats

T met a couple with seven goats

Each goat had a ribbon on each of its homns
And carried on its back a sack of com

How many sacks, ribbons, people, and goals
W =re on their wa: to John o'Groats?

The mathemnatics underlying this specific and fixed content simulus was modeling, operations,
reasoning, problem solving, and communication.

The students were asked to complete three specific tasks: Write the word problem in their own
words (modeling and communication), solve the problem (reasoning, problem solving,
operations), and describe how they solved the problem (communication). The project goals
addressed across these three products were “reflective thinkers and self-evaluators,” ‘‘creative and
strategic thinkers,” “self-directed leamers,” “effective communicator,” and “experiential Jearner.”

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:

Attribute Score

Instructional Time Unspecified

Content Complexity Fixed

Stimuius Complexity Fixed

Response Complexity Variable depending upon the student's
mathematics sophistication

Compared with the dimensions of time, content complexity, simulus complexity, and response
romplexity present in any of the previously described assessments, Refelling is more constrained.
However, the use of John o'Groats as a - inulus is not required for the task to be useful. In fact,
the universe of eligible stimulus materials is infinite. What is critical to the inherent structure of
Retelling is that transtation of some degree of complexity is required. Thus, the use of literature
with mathematical content is ideal. The notion here is that the student must make mathematcal
sense of something that is not clearly “mathematical” in its presentation. The rhode of
communication is writing. However, drawing or physical models were not prohibited.

'A Mother Goose rhyme
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In addition to preparing the typical assessment materials (Teacher Instructions, Student
Worksheet, Scoring Guide), the project stalf who developed Reteliing, prepared a formal mapping
summary relating each element of this task to the project gnals. This process of mapping or
explicitly linking each task element to the project goals served as a useful reminder of the original
purpose for developing the tasks. And, because so often tasks take on a life of their own, the
mapping procedure was a good reality check. Whether or not a formal process is necessary is
debatable, How 2ver, because good porifolio entries are so difficult to construct, it is not unlikely
that “nifty"” or inferesting tasks would likely be included just because they exist and not necessarily
because they represent the best measurement practice or the most efficient, useful, and credible
source of evidence of student learning. For this reason alone, it is useful to map backwards from
the task evidence to be elicited to the reasonr for developing the task initially.

Mapping of the Mathematical Reteiling Assessment Activity

Write the word problem in your own words in the space below.

Creative and Strategic Thinker

Builds on previous knowledge.
Is able to access information from multiple sources.

Self-directed Learner
Exceeds basic requirements.
Effective Communicator

Can show written evidence of work through narration, description, persuasion, and
exposition.

Experiential Learner

Is involved in student-directed activities.
Articulates to audiences.
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Solve the problem. Show your work in the space below.

Reflective Thinkers and Self-evaluator

Demonstrates ability to articulate steps (approaches) to problem situation.

Demonstrates ability to recognize the act of ransference from one learning situation
to another.

Creative and Strategic Thinker

Uses systematic procedures/processes things systematically.
Uses trial and error problem solving.

Has a rational plan.

Builds on previous knowledge.

Demonstrates flexible thinking.

Self-directed Learner

Makes choices and sticks to choices.
Takes initiative.

Tries things in a new way. |
Exceeds basic requirements.

Effective Communicator.

Can show written evidence of work through narration, description, persuasion, and
exposition. -

Can show visual evidence of work through diagrams, drawings, and graphs.
Demonstrates ability to gather information through reading and being read to.
Uses appropriate vocabulary for math and science.

Experiential Learner

Is involved in student-directed activities.
Articulates to audiences.

Effective Collaborator
Responsible Global Citizen

) = Y
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Describe how you solved the problem in your own words in the space below. You may use
pictures in addition to words to describe your problem-solving process.

Reflective Thinkers and Self-evaluator
Demonstraies ability to articulate steps (approaches) 1o problem situation.
Creative and Strategic Thinker

Uses systematic procedures/processes things systematically.
Has a rational plan.

Builds on previous knowledge.

Demonstrates flexible thinking.

Self-directed Learner

Makes choices and sticks to choices.
Takes initiative,

Tries things in a new way.

Exceeds basic requirements.

Uses wait time efiectively (finds something meaningful to do after completing
tasks).

Moves outside of individual comfort zone.
Tries things in a new way.

Effective Communicator

Can show written evidence of work through narration, description, persuasion, and
exposition.

Can show visual evidence of work through diagrams, drawings, and graphs.
Demonstrates ability to gather information through reading and being read to.
Uses appropriate vocabulary for math and science.

Experiential Learner

Is involved in student-directed activities.
Ardeulates to audiences.

Effective Collaborator
Responsible Global Citizen

BEST COPY AVAILABLE



@@QMSS Retelling

Teacher Instructions

RETELLING APPLIED TO
WORD PROBLEMS IN
MATHEMATICS ASSESSMENT

Retelling: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.

15,
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John 0’Groats Stimulus

While on the road to John o'Groats

I met a couple with seven goats

Each goat had a ribben on each of its horns
And carried on its back a sack of com

How many sacks, ribbens, people, and goats
Were on their way to John o'Groats?

Retelling: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Toundation.
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Retelling Applied To Word Problems In Mathematics
Student Worksheet

Stwudent's Name

School Word Problem Category 1 2 3
(attach specific word problem)

Grade

Teacher Date

Retelling: Student Response Worksheet
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundalion,

155

BEST COPY AVAILABLE



@@@

L/

Retelling 151

STUDENT WORKSHEET

Write the word problem in your own words in the space below.

Retelling: Student Response Worksheet
Copyright @ 1993, Educational Testing Service. Project funded by the National Science Foundation.
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STUDENT WORKSHEET (continued)

Solve the problem. Show your work in the space below.

Retelling: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,

15
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STUDENT WORKSHEET (Continued)

Describe how you solved the problem in yourown words in the space below, You may use
pictures in addition w words to describe your problem-solving process.

Retelling: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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The scoring guide for xetelling is analytic. The focus areas are estimation, retelling the word
problem, describing the solution process, and demonstrating mathematical confidence. These
areas support the NCTM Standards as well as the project goals. Within each focus area, the
possible peints range from “0” to “3.” Both a total score across all three focus areas and three
separate scores may be generated from this assessment.

Points Represent
0=None 1=Anempts 2=Some 3 =Most 4 =Complete

Elements Student's Points

Estimation (if applicable)
a. Makes no attempt
b. Makes estimate reflecting inappropriate operation(s)

¢. Makes estimate reflecting appropriate operation(s)

Retells the word problem
a. ldentifies problem
b. Includes accurate details/facts

c. Identifies essential relationships

Describes the Solution Process
a. Identifies needed data
b. Idenifies an appropriate solution strategy
¢. Solves problem appropriately

d. Checks solution

Demonstrates Mathematical Confidence

a. Uses appropriate mathematical language

b. Perseveres in problem-solving attempts

Rewiling: Scoring Guide
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation,
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Examples of Scored Student Work

This assessment is scored using an analytic guide with four distinct elements: Estimation (3, 2,
1, 0), Retells the Word Problem (3, 2, 1, 0), Describes the Soluton Process (3, 2, 1, 0), and
Demonstrates Mathematical Confidence (3, 2, 1, 0).

Example 1

Student RO51 earmned a score of 4 on each dimension of the analytic for a composite of 16.

Write the word problem in your own words in the space below.

{ was on my way to John O'Groais. When i mer a couple walking 7 goats. Each goat had
a ribbon on each of its horns. And they all were carrys sacks of corn on their backs. How
many sacks of corn, ribbons, peaple and goats were on their way to John O'Groats?

Solve the problem. Show your work in the space below.

7 goats
+ 7 sacks of corn
14

14 bows
28
+ 2 people + 1 were going to O'Groats

(plus piciure of “me” plus two people plus seven goats plus seven sacks of corn plus 14 bows)

Describe how you solved the problem in your own words in the space below. You may use
pictures in addition to words to describe your problem-solving process.

In the problem it said rwo people were to (Y'Groats. So I drew to people. Then they had 7
goats with sacks of corn on backs and bows on their horns, So I added the total amount of
corn, people, sacks, goats, and bows and got 31. So, 31 people, sacks, goats, and bows were
heading to O'Groals.)

| )
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Example 2

Students D0(19 earned 3 points on each of the dimensions for a total score of 12.

Write the word problem in your own words in the space below.

Two people were on they way to John O-Groats. With them they had seven goats. All
the goats had one bow opn there each horn. Each goat was carrying one bag of corn. How
many things are there in all?

Solve the problem. Show your work in the space below.

7
14
2

Z
30

Describe how you solved the problem in your own words in the space below. You may use
pictures in addition to words to describe your problem-solving process.

1 add 7 goais + 14 ribbons. + two people. + 7 sacks of corn.
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Example 3

Student M(J0706 carmned a score of 2 on each dimension for a total score of 8.

Write the word problem in your own words in the space below.

you have to ad sacks and keep adding everything up

Solve the problem. Show your work in the space below.

sacks 7
ribbons 7
people 2
goats J4

30

Describe how you solved the problem in your own words in the space below. You may use
pictures in addition to words to describe your problem-solving process.

{picture of seven sacks)
(picture of one goar with the expression -+ 6)
{picture of two people)

{picture of bow with the expression 6+)

162

BEST COPY AVAILABLE



=
©@$ Retelling
)

Example 4

Student M0118 earned 1 point on each of the dimensions for a total score of 4.

Write the word problem in your own words in the space below.

Ther wer 7 goats me he sack of corn and there own the rode

Solve the problem. Show your work in the space below,

I am cfusde

Describe how you solved the problem in your own words in the space below. You may use
pictures in addition to words to describe your problem-solving process.

I am cfusd

—
T
Qo
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Toys in Space

This chapter includes the Toys in Space task, teacher
directions, s~nring guides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
iu camera-ready form and are available for reprint and use.

164
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Development History

This assessment was also developed by the project staff rather than a school team. Its original
is somewhat less-well-grounded in any experience base in assessment or instruction. The idea for
Toys in Space was sparked by an announcement on the radio about a live interactive
communication between the astronauts demonstrating principles of physics using toys and their
home-town elementary schools. The idea of students interacting with astronauts via tele- and
videocommunication technologies focusing on science learning was too rich an opportunity to
miss. The project team felt that there was a high likelihood that some meaningful assessment task
for the porifoiio could be generated from this interactive session. Furthermore, the diversity of
stimuli used in the aforementioned tasks did not include any that were technologically
sophisticated. Thus, from the perspective of diversity in stimulus, the notion of using the live
transmission between earth and space was enticing.

After numerous telephone calls to NASA, both to the teacher center at Cape Kennedy and
Houston, as well as to Dr. Carolyn Sumners, director of the Toys in Space program at NASA, the
project staff learned about the instructional underpinnings of the transmission and the gist of the
interaction. The next step was to capture the transmission. This was done with the permission of
NASA (readily available to the public). We taped the live transmission rather than wait for NASA
to include this transmission in their Lift-off to Learning series because we wanted to move quickly
to see if the transmission afforded the project with meaningful science content to use within the
context of assessment.

Once the video was obtained, we asked an expen science education consultant to review the
videotape. The purpose of this review was to determine whether or not there was meaningful
science content presented during the transmission. If this was the case, the second request was
that some recommendation be made about which of the four aswonaut presentations would be most
anpropriate to the student population addressed in the Authentic Assessment for Multple Users
(AAMU) student (grades 3 through 6). The results of this expert review were quite positive. The
specific meaningful and important science content captured in this entire video are reported in the
description included in the Teacher Instructions. The recommendation of where to focus was on
the astronaut playing with the wind-up car and track.

Toys in Space was designed as an assessment entry for the portfolio that builds upon Science
Observation and the instructional work of Ellen Doris. The student was presented the stimulus
video. There is a series of seven questions to which the astronaut responds. Prior to his response
to the seventh question, ithe videotape is stopped and the student is asked to predict the answer to
that question. After a brief pause enabling the student to write and draw this prediction, the video
isresumed. The student is then asked to observe and record (through writing and drawing) what
actually happened. Sixth-grade students are then asked to analyze the difference (if any) between
what he/she predicted and what actually happened. Finally, all students are asked to write a
question they would like to pose to the astronaut if given the opportunity -- an extension question.

This assessment is unigue in that instructional support was provided to the teachers in advance
of the assessment through materials from NASA and the Lift-off to Leamning series. The physics
content was literally imported into these classrooms with the teachers’ permission because not only
was physics not part of the three through sixth curriculum but the participating teachers were not
at all prepared to teach this content. They were, however, sufficiently intrigued with the notion of
using videotapes as the content stimulus to test this technique. Furthermore, they were compelied
to find diverse documentation strategies to describe what student think, know, and can do in both
science and mathematics.

The project goals addressed across these four to five products (depending upon the grade level
of the students) were “reflective thinkers and self-evaluators,” “creative and strategic thinkers,”
“self-directed learners,” “effective communicator,” and “responsible global citizens.”

Relative to the dimensions of time, content complexity, stimulus complexity, and response
complexity, it scores as follows:
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Attribute Score

Instructional Time Five to eight days of instruction
Content Complexity Complex

Stimulus Complexity Complex

Response Complexity Complex

Compared with regard to the dimensions of time, content complexity, stimulus complexity, and
response complexity present in any of the previously described assessments, Toys in Space is the
most complex and sophisticated both in terms of content and presentation. The mode of
communication is writing and drawing.
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Teacher Instructions

TOYS IN SPACE
ASSESSMENT

Toys In Space: Tedcher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundalion,
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TOYS IN SPACE ASSESSMENT

Overview

The videotape entitled Space Shuttle Physics Experiments (With Toys) presents a forty-
minute science lesson conducted from space by the astronauts on the space shuttle Endeavor
during the January 1993 mission. The crew of the Endeavor included John Casper {mission
commander), and Mario Runco, Greg Harbaugh, Susan Helms, and Don McMonagle
{mission specialists). The focus of the lesson was on how some typical children's toys
behave in space. During the lesson, each of the astronauts takes questions about one specific
toy from students currently enrolled in the elementary school the astronaut attended. After
each question, the astronaut investigates the question, thereby providing the students with the
opportunity to observe the answer. The astronaut then explains what was observed.

Conceplts

The physical science concepts demonstrated during the entire lesson include:

» free fall or microgravity
+ friction
*  momentum
= conservation of momentum
« centripetal force
* work
* energy
+ contact forces and action-at-a-distance forcas
» Newton's Laws of Motion
First Law: Law of Inertia
Second Law: F=ma
Third Law: For every action there is an equal and opposite action.
*  magnetism
+ angular momentum
- Vity
+ frames of reference
+ Law of Conservation of Momentum

Toys In Space: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,
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Purpose

The purpose of this assessment is to document students’ abilities to “do what scientists

do” (following E. Doris, Doing What Scientists Do: Children Learn to Investigote Their
World, Heinemann, 1991).

At third-, fourth-, and fifth-grade levels, the students are asked to listen and watch, o
predict, and then to observe and record, both pictorially and verbally, what they see.

At sixth-grade, the students are asked to listen and watch, to predict, to observe and
record, both pictoriaily and verbally, what they see, and then to analyze their prediction
in relation to what actually happened during the investigation.

In addition, at each grade level the students will be asked whether they could replicate
the behavior of the toy on Earth, and they are to write one question about the toy's
behavior in space that they would like to have the astronaut answer.

Setup

The track consists of two 180° arcs. These tracks should be assembled prior to the pre-

assessment activity. Each team of students should have one car and one 360" track. For the
assessment, each student should have the assessment worksheet.

In addition, the classroom teacher will need a video player with a counter on it. The
video monitor must be in clear view of ail students.

Toys In Space: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Scicnce Foundation,
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The pre-as<~3s-aent activity should be spread across scveral class periods prior to the day
on which the . .5+ -mentis given. NASA has several instructional videos which can provide
the instructh . _uidance required for understanding microgravity (free fall) and friction.
Specifically, . sace Basics and Newton in Space used in that order provide ampie content 1o
precede the assessment. In addition, in order to spark an interest in the shuttle Endeavor and
space in general, the entire pre-assessment activity would be well served by beginning with
the video Endeavor Then & Now. Furthermore, there are some materials for the teacher's
use in the Toys in Space and the Liftoff to Learning publications from NASA. The pre-
assessment activities (including the orientation to the toy car and track, as discussed below,
plus the orientation to microgravity and space) may take between one and two class periods,
It is important that the actual assessment activity take place within a single, uninterrupted
block of time within a class period.

Pre-Assessment Activity

The purpose of the assessment is to document student reasoning about how a toy behaves
in a controlled environment in space, far emoved from any real-world experience that the
students may have had. It is important that each student have an opportunity to investigate
how the toy behaves in the classroom environment. For this reason, the students should be
given the toy and track for up to one class period the day before the assessment is scheduled.
The students should be encouraged to explore and to see how the toy works (how it works in
general and, specifically, how it works on the track). This activity should be guided only by
tne children's curiosity and by the restriction that no harm should come either to the toy and
track or to individuals!

The students should work together in teams of two or three during this pre-assessment
investigation.

Toys In Space: Teacher Instructions
Copyright € 1993, Educalions! Testing Service. Project funded by the National Science Foundation,
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Materials

Each student needs a Y YRKSHEET and a pencil. The teacher/assessor needs the
videotape, a videotape player with a counter, and a video monitor. All students should have
a direct vi< . " of the video monitor.

- B o 8

“ycon Conc pts

or -

Thoaone | < .o Auting the car lesson include:
g
*  UNAILL U Ce.
«  Lew of Consrvation of Momentum (acceleration = velocity squarediradius).
+  12¢ falt i microgravity.
*  QGravity.

Toys In Space: Teacher Instructions
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Instructions

Listen carefully while I explain what you are going to do today. Think about the toy car
and the fun you had playing with it. That same car and track went into space with the
estronauts on the space shuttle Endeavor in January, 1993. The astronauts played with the
car and track just as you did.

Today, we are going to watch a videotape about the space shuttle Endeavor and what the
atmosphere is like to in the shuttle in space. The videotape also shows Aswonaut Mario
Runco investigating how the toy car behaves in space.,

Third-, fourth-, ang fifth-grade students:

Agmonaut Runco will listen to a question about the toy car from a student in the same
elementary school where he went to school. Then he will attempt to answer the question by
demonstrating how the toy car behaves. Your task is to listen and watch carefully. Think
about the question that the student asks. You will be asked to write down your prediction.
After yon have made your prediction, we will then continue the videotape and see what
actually happened. Next, you will be asked to record what you observed. You will draw a
picture of what the car did, and you will write about what you saw.

Let's begin. (Start the videotape at 3:46. Stop the videotape at 18:08 immediately after
the question, “Will the car jump its hole if the track is opened?™)

The question is, “Will the car jump its hole if the track is opened?”

What do you think the car will do? Write down your prediction, and include the reason
for your prediction. (Pause})

Now watch and see what happens. (Stop the tape at the end of Astronaut Runco's
demonstration.) You should now draw a picture of what you saw. When you have finished
that picture, write about what you noticed.

Next, explain why you think the car did what it did.

Finally, think about a question that you would like answered about how the toy car
would behave in space. Write that question on the last page in the Student Worksheet.

Toys In Space: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project [unded by the Nationat Science Foundation,
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Sixth-grade students:

Astronaut Runco will listen to a question about the 1oy car from a student in the same
elementary school where he went to school. Then he will attempt to answer the question by
demonstrating how the toy car pehaves. Your task is to listen and watch carefully. Think
about the question that the student asks. You will be asked to write down your prediction.
After you have made your prediction,we will then continue the videotape and see what
actually happened. Next, you will be asked to record what you observed. You will draw a
picture of what you saw and you will write about what you saw.

Let's begin. (Start the videotape at 3:46. Stop the videotape at 18:08 immediately after
the question, “Will the car jump its hole if the track is opened?”

The question is, “Will the car jump its hole if the rack is opened?"

‘What do you think will happen? Write down your prediction, and include the
reason for your prediction. (Pause)

Now watch and see what happens. (Stop the tape at the end of Astronaut Runco's
demonsiration.) You should now draw a picture of what you saw. When you have
finished that picture, write about what you saw.

Then, think about how your prediction did or did not describe what really happened. In
the place marked “Summary™ write an explanation of why you did or did not accurately
predict what happened.

Next, explain why you think the car did what it did.

Then, explain why your prediction and what actually happened were either the same or
different.

Finally, think about a question that you would like answered about how the toy car
would behave in space. Write that question on the last page of the Student Worksheet.

Toys In Space: Teacher Instructions
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundaltion,
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Toys in Space Assessment
Student Response Workshect

Student Name:

Scheol Name:

System Name:

Teacher:

Grade: Date

Toys In Space: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation.
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Whai do you think the car will do?* Why?

! Ellen Dorts, Deing what scientists do: children leam to invesligate their world, Heinemann, 1991. Permission granted
from Heinemann to reproduce this format.

Toys in Space: Student Response Worksheer
Copyright © Educational Testing Service. Project funded by the National Science Foundation
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Draw a picture of what the car did.

Toys In Space: Student Response Worksheel
Copyright © 1993, Educational Testing Service, Project funded by the Nauonal Science Foundation.
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What did you notice?

Toys In Space: Siudent Response Worksheet
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation,
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Summary (sixth-grade only)

Toys In Space: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Projcct funded by the National Scicnce Foundation.
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Why do you think the car did what it did?

Toys In Space: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,
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In your classroem, could you get the car to do the same thing as the astronaut
was able to get it to do? Explain. (sixth.grade only)

Toys In Space: Stident Response Worksheet
Copyright © 1993, Educational Testing Service. Project funde¢’ vy the Natinnal Scienve Foundation.
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What question about the toy car would you like to ask the astronaut?

Toys In Space: Siudent Response Worksheet
Copyright © 1993, Educational Testing Scrvice. Project funded by the National Science Foundation.

BEST COPY AVAILABLE



A
i

Toysin Space 177

The scoring guide for Toys in Space is analytic. Thus, here is the second assessment entry for
the portfolio that builds upon the work of Ellen Doris and her book “Doing What Scientists Da”
that complements Science Observation (also built upon this same foundation) but that offers an

. analytic scoring approach. It is important to notice that with Toys in Space, the information that
can be reported to stakeholders is not directly comparable to that available through Science
Observation. In Toys in Space, the informaton available is for the discrete elements of interest
(prediction, drawing, narration, analysis, and questioning skills) Within each focus area, the
possible points range from 0 to 4. A composite score could be built by adding the discrete scores.
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Scoring Guide: Toys in Space
Prediction (What do you think the car will do? Why?)

No atternpt, or a prediction unrelated to the experiment

Prediction with no rationale

Prediction with a rationale

Accurate prediction with a rationale

Exer:l%lda;'y (includes accurate prediction and appropriate rationale for the variables
involv

a0 D

Drawing (Draw a picture of what the car did.)

No attemnpt

Attempt (includes car and track)

Appropriate (includes car and track, shows motion)

Accurate representation (includes car and track, shows motion, and demonstrates free flight
of car away from the track)

(RS —]

Narrative (What did you notice? Why do you think the car did what it did?)

No attempt

Atternpt (mentions car and track)

Appropriate (includes car and track, mentions motion)

Accurate representation (includes car and track, mentions motion, and discusses free flight
of car away from the track)

Exemi lary ((includes car and track, shows motion, discusses free flight of car away from
the track, includes reference to term or concept of gravity, microgravity, etc.)

F-3 O

Contrast of space with Earth (sixth-grade students only) (In your classroom...? Explain.)

No attempt

Attempt

Appropriate (but no evidence of extension of scientific concepts or principles)
Accurate Attempt (some evidence of extension of scientific concepts or principles)
Exemplary (demonstrates evidence of extension of scientific concepts or principles;
indicates logical “next step” in the investigation)

B U bt D

Question (What question about the toy car would you like to ask the astronaut?)

No attempt

Attempt (but not appropriate, given task) ‘

Appropriate (but no evidence of extension of scientific concepts or principles)
Accurate attempt (some evidence of extension of scientific concepts or principles)
Exemplary (demonstrates evidence of extension of scientific concepts or principles,
indicates logical “next step” in the investigation)

B D

NOTE: Summ.ary question is not scored,

Toys In Space: Scoring Guide
Copyright © 1993, Educational Tesling Service. Project funded by the National Science Foundalion.
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Examples of Scored Student Work

As presented on page 178, the scoring guide for Toys in Space is also analytic with five
scoring dimensions. Relative to the dimensions of the analytic scoring guide, they relate to the
questions on the assessment worksheet as follows:;

Drawing Draw a picture of what the car did
Narrative  What did you notice? .

Why do you think the car did what it did?
Prediction What do you think the car will do?
Question  What question...ask the astronaut?
Contrast In your classroom....Explain

As with typical analytic scoring guides, there are multiple ways io generate centain composite
scores. The examples included in this chapter are intended o demonstrate that character as well as
to demonstrate the range of thinking evident in third, fourth, and fifth grade students in this very
complex content area of physics. The iask itself has potential for use outside of this par-icular
content area -- not only in science but in other disciplines as well.

Example 1

Student CO055 received a composite score of 14 (“4” for Prediction, 2" for Cra - "ag, “4”
for Narrative, “0” for Contrast, and “4” for Question).

What do you think the car will do?

I think it going to fly out fast and because of no gravity becatse of micraforce.
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Draw a picture of what the car did. Stwudent CO0S55

Toys [n Space: Student Response Worksheer
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation,
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What did you notice?

The car spined from behind the wheels were going fast but there was nothing to prevent the
wheels. The contact with his hands are stronger. The top of the car couldn’t move. There was
a lot of mass on the top of the car after the car goes fast, it slows down and goes of the track its
beause of microgravity. The Force that made the car its wheels down by gravity centripetal
Jorce made the car go around.

Why do you think the car did what it did?

The car went of the track because he opened the track and there was no gravity in the air. the
Jorce of gravity was pulling the ship which made it orbit around the earth. it was stronger than
the gravity moving the car.

Summary

{no response)

In your classroom, could you get the car to do the same thing as the astronaut was able to get it
to do? Explain.

(no response)

What question about the toy car would you like to ask the astronaut?
1. Why is there no gravity on space?
2. Can the cars go around when the men isn't holding the track?

3. How is it that there is a such thing as micro gravity?

186
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Example 2

Student R0OG)3 received a composite score of 13 (“1" for Prediction, "3" for Drawing, "4"
for Narrative, 3" for Contrast, and "2" for Question),

What do you think the car will do?

It will shoot out straight in the direction of.

Draw a picture of what.the car did.
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What did you notice?

On earth it would fall. In space it shoots straight up.

Why do you think the car did what it did?

In space the car has no gravity.

Summary

(no response)

In your classroom, could you get the car to do the same thing as the astronaut was able to get it
todo? Explain.

No because with gravity on earth the car won't floar.

What question about the toy car would you like to ask the astronaut?

If you had an airplane would it fly straigh:?

13§

BEST COPY AVAILABLE



ﬁ@@ Toys in Space

Example 3

Student M0117 received a composite score of 11 ("1 for Prediction, "3" for Drawing, "3"
for Narrative, "2" for Contrast, and "2" for Question).

What do you think the car will do?
{t willl go through the hole.

Draw a picture of' what the car did.

143
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What did you notice?

{ notice when he opened the track the car went straight off the track.

Why do you think the car did what it did?

{ think the car went off the track because there was nothing the wheels could go on thats why it
went off the track.

Summary

(no response)

In your classroom, could you get the car to do the same thing as the astronaut was able to get it
to do? Explain.

Yes our car went out of the .:racks when it got to the hole in it. It iid not jump the track. The
direction it went in when it got out of the track was diaganle and then down.

What question about the toy car would you like to ask the astronaut?

What would the car do on the rack if you did not whinned it up?

13+
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Example 4

Student CO080 received a composite score of 9 (2" for Pre.diction, "3" for Drawing, "2" for
Narrative, "0" for Contrast, and "2" for Question).

What do you think the car will do?

My prediction is that the car goes up because when he didn't have it on the track the front went
up but this time the track while open and it while go the angle the track is facing.

Draw a picture of what the car did.
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What did you notice?

When he let the car go its front end went up because the wheels were spining real fast

Why do you think the car did what it did?

The reason the car would go up is because the front is angled up because the back is heavy and
the reason it would keep going is because the whells are spining so fast. When the whilles stop
it stops moveing. Not all the way though.

Summary

(no response)

In your classroom, could you get the car to do the same thing as the astronaut was able to get it
to do? Exglcin.

{no response;

What question about the toy car would you like to ask the astronaut?
I. Why doens't your hair float and the car does

2. How do people float when they are in space because they have 90% gravity?

BEST COPY AVAILABLE



ssociation for Information end Image Maragement

. hlj l\
1 4
! " 7 ;1100 Waype-Avenee.-Suite +100 \ s p
e e Mg s Sitver Spnng Maryland 20910 //l é‘k .
- ¢ 301+587-3202 . 3 s
0

1 f2e 12
e iz

i = ’ ;7 e e e Al
S

I

DJ‘.
Gy \ MANUFACTURED TO AIIM STANDARDS
0/\\// BY APPLIED IMAGE. INC.

BEST COFPY AVAILABLE



188  Toys in Space

Example §

Student RO065 received a composite score of 6 ("3" for Prediction, "3" for Drawing, "0" for

Narrative, “0" for Contrast, and "0" for Question).

What do you think the car will do?

No because there's to much gravity and the car will start to float away.

Draw a picture of what the car did.
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What did you notice?

Weil { noticed that

Why do you think the car did what it did?

{no response)

Summary

(no response)

In your classroom, could you get the car to do the same thing as the astronaut was able to get it
to do? Explain.

{no response)

What question about the toy car would you like to ask the astronaut?

(no response)
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Example §

Student C0062 also received a composite score of 6 but quite differently than the
performance of Student R0OQ6S (1" for Prediction, "1" for Drawing, "2" for Narmadve, "0" for

Contrast, and "2" for Question).

What do you think the car will do?

My prediction is that the car is going to float.

Draw a »icture of what the car did,
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What did you notice?

I noticed that the race car go alot faster in space than in earth.

Why do you think the car did what it did?

My analysis is that the car is going to gloat because of gravity when it got up to the top the car
could not keep going because ther was a hole.

Summary

(no response)

In your classroom, could you get the car to do the same thing as the astronaut was able o get it
to do? Explain.

(no response)

What question about the toy car would you like to ask the astronaut?

If you shake the track with the car on it what would happen.

1486
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Interview Assessment

This chapter includes the Inierview Assessment task, teacher
directions, scoring puides and support materials as well as
chronicles of how this task came to be and how it should be
presented. This task and its ancillary materials are presented
in camera-ready form and are available for reprint and use.
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Development History

From the moment the AAUM project began and the teachers/researchers met for the first time,
there was a compelling interest in interviewing the students about what they knew, had learned,
and needed to iearn. Countless teachers reported that they were certain that if they could just talk
with each student in depth about what they had or had nor learner, that the information gleaned
would be invaluable. The Marietta school team pursued this dream. They developed an /nterview
Assessment that initiaily called for the videotaping of all interviews for the purpose of scoring each
videotape in a systematic and reliak’s manner by two or more raters,

The Interview Assessment consisted initially of the students being questioned in detail at the
congclusion of a unit or set of lessons. This conversation was then videotaped for future scoring.
The real limitations of this plan became clear early in a small-scale tryout. Specifically, the burden
of time required to view and score each twenty to thirty minute videotaped conversation became
prohibitive, This time burden far exceeded the value of the information provided. Thus, the
teachers/researchers rethought their assessment with specific changes to model itself. The teachers
conceded that somehow the score or credit for different questions needed to be recorded at the time
of the interview rather than later during a re-viewing. So, they essentially redesigned this
assessment from the perspective of a behavioral checklist. The content of this revised Interview
Assessment is mathematics but some applications/problems based in science content would also be
appropriate.

The student is presented a problem and asked to both solve it and to reflect upon the strategii s
employed for solving it. The information desired from the students focus on whether or not a
student can restate the problem presented, whether or not they can explain the procedures
employed and whether or not the results are reported reasonable and correctly. The project goals
addressed across these four focus areas “creative and strategic thinkers,” “self-directed learners,”
“effective communicator,” and “strategic and reflective thinkers.” Relative to the dimensions of
time, content complexity, stimulus complexity, and response complexity, it scores as follows:

Attribute Score

Instructional Time Lesson specific (probably 3 to 5 days)
Content Complexity Variable

Stimulus Complexity Variable

Response Complexity Variable

Compared with the dimensions of time, content complexity, stimulus complexity, and response
complexity present in any of the previously described assessments, Interview Assessment is more
narrow and limited in terms of leaming sampled. The evidence of student learning is closely tied in
termns of the complexity to the problem selected by the teacher to serve as a stimulus. The mode of
communication is speaking and some writing,
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Teacher Instructions

INTERVIEW
ASSESSMENT

Imerview: Teacher Instructions
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation.
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s

Teacher ins{ructions: Interview—Mathematics Problem Solving

Overview
Students are presented with a math word problem that they are asked to solve, showing
their work on a sheet of paper. Studenis are then interviewed to assess their mathematical
skills and process strategies for solving the problem.

Purpose

The task was designed to evaluate students’ ability to soive math word problems and orally
explain their swategies. Students are evaluated on their:

1) Ability to explain the problem and the essential elements.
2) Ability to explain the solutior sirategy (the steps used in solving the problem).

3) Ability to reach an accurate solution, given the problem, and supporied by the data
from the work they present.

Planning

v When you plan the math coatext/probiem to be used for this evaluation
the following must be considered:

1) The problem should be a multiple-step word problem of sufficient complexity so
that probiem-solving skills can be evaluated.

2} If the same problem is to be used for all of the students in a classroom, it may be
necessary to interview them outside of the classroom to avoid the ransfer of
information about how the problem might be solved from the interviewee's being
overheard. If different problems are to be used, they must be of the same
complexity and require the same mathematical skills if comparisons are to be made
across students.

3) Each student should be recorded on audiotape. Make sure you identify the person
being taped for reference during scoring.

4) Prior to adminiscering the task, have the students practice “talking about™ how they
solve problems. Model an interview.

Interview: Teacher Insiruciions
Copyright ® 1993, Educational Testing Service, Project funded by the National Science Foundation,
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5) It may be helpful 1o note the level of probing necessary for each student during the
interview, Have students explain all of the work that appears on their worksheets.

6) Condust the interviews as soon after the problem is introduced as is reasonable,
Students may forget some of the processes and reasoning used while solving the
problem if a great deal of time elapses.

7) After presenting the wqrd problem to students, explain that they will be asked to
restate the problem in their own words and will {ater be interviewed to explain the
steps they took to find the solution. Remind them to “show” their work and the
steps they took te solve the problem on their worksheet (which will be used as a
reference during the interview). Encourage them to make notations that might
clarify or support their work.

v Attach a copy of the word problem and the student's worksheet to the
Interview Scoring Record.

Note. The Interview Scoring Record may be used to score the siudent at the time of the
interview, unless independent readers are required. Also, there is a place to record
comments during the interview on the Interview Scoring Record.

Interview: Teacher Instructions
Copyright ® 1993, Educational Testing Service. Project funded by the National Science Foundation.

201

BEST COPY AVAILABLE



o

S e

198  [nterview Assessment

Interview
Student Worksheet

Student Name:

School Name:

System Name:
Teacher Name:

Grade Level:

Date:

Interview: Student Response Worksheet
Copyright © 1993, Educational Testing Service. Project funded by the National Science Found-t o,

212

BEST COPY AVAILABLE



m

A
i

Interview dssessment 199

Interview Scoring Record

Student Name:

Question # 1. Tell me, in your own words, what the problem was. What werg you supposed to do?

Restates the task
RUBRIC COMMENTS
¢ | Unable to restate the problem

1 | Restates the problem with some ermrors or incomplete information

2 | Restates the probiem accurately

Question # 2. Tell me kow you solved the groblem, What steps did you use from beginning to end?

Note. You want io find out the reasons for the steps in the procedure and the informatio= or elements necessary o
solve the problem. Therefore, you may need the following probes: Tell me why thae's important. Tell me
what you did to find that out. The information provided on the sheet that students are using o “show their
work” will be helpful in guiding the probing.

Explains Procedures
RUBRIC ' COMMENTS

0 | Procedures are not workable,

1 { Some of the procedures described are workable and some of the
necessary elements are included.

Procedures described are workable and most necessary elements are
2 | included. The procedures, if carried out correctly, would lead to a
solution.

Reporis Results

0 | Solution is incorrect; it is evident from the data (or lack of data) that the
student did not know how to sclve the problem.

Solution is incorrect because of minor errors in calculations, but there is
I | evidence of support with daia for the solution or the solution is correct,
but there is no evidence of support with data for the solution,

2 | Solution is comrect and the student supports the solution with data.

Interview: Scoring Guide
Copyright © 1993, Educational Testing Service. Project funded by the National Science Foundation,
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The scoring guide for Interview Assessment is analytic in like vein with Toys in Space. The
focus elements are: (1) restates the task, (2) explains procedures, and (3) reports results. Within
each of these three areas of focus the score points possible range from 0 to 2. No specific “off
task” identification is offered. As with Toys in Space or Refelling, the discrete analytic scores may
casily be aggregaied to present a total or overall score. However, once that is done, the
information yield from this assessment tool is seriously limited.
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A Holistic View of The Assessment- Entries for the Portfolio

.As the participants in the AAMU project began to develop assessment entries for the portfolio,
one goal was to include tasks/activities that were diverse in their structure, format, and studert
leaming goals. In addition, we strove to include tasks/activities that were different with respect to
the attributes of complexity described on pages 33-34. As reported in Table 12.1, considerable
variation in cach of these attributes was evident from the development perspective. Whether or not
the evidence elicited from students also demonstrates this variation is a question that should be
examined in each application.

Table 12.1 Attributes of Assessment Tasks

CLTASE. .. T ATTRIBUTE
Instructional Content Stimuius Response Complexity
Time Complexity | Complexity
Letter Writing Typical Unit (3-6 Variable Simple Variable
wesks)

Sclence Variable Veriable Variable Vaiable

Observation

Problem Unspecified since the | Variable Variable Relatively limited by the implicit

Solving content covered may paradigm suggested by the

span an catire year of Siudent Worksheet and its
science swdy resemblance to a standard lab
report form

Comparlson of | Four w0 eight weeks Complex Complex Complex

Experiments (multiple

units/lessons)
Contlnuum of Multiple units over Comgplex and Complex and Ranges from simple to complex
Progress large periods of time Variable Variable over the questions in the
(quarter, semester, assessment
year)
Retelling Unspecified Fixed Fixed Variable depending upon the
student’s mathematics
sophistication
Toys In Space Five to cight days of Complex Complex Complex
instruction

Interview Lesson specific Variable Variable Variable
(probably three to
five days)
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At issue here is whether the portfolio has meaning as more than simply the collection of
individual points of evidence. If portfolios are simply databases in which points of evidence are
stored, then the meaning of portfolio is limited in its ability to better describe student learning than
conventional collections of evidence. On the other hand, i &y wne purposeful collection of many
and varied .points of evidence, the picture of each student as & . arner .+ enhanced and amplified,
the assessment portfolio makes a significant coniribution to teachin s #=. learning.

Given the paradigm of the assessment portfolio that emerged from this project, the collection of
evidence about student learning has, at its heart, a common structured core of meaningful work.
This core must in its totality reflect the intellectual work of the discipline, both content and process.
This core is the basis for trend analysis and other forms of aggregate study. Then, around this
core are the less than systematic points of evidence, those report mechanisms that inform about
work preferences, areas of special interest, areas of particularly impressive or challenging growth,
and so forth. Also inciuded in this non-systematic or more idiosyncratic entries in the portfolio
might be teacher and parent descriptors of change in the student relative to the discipline(s).

One of the major criticisms of traditional multiple-choice tests voiced by teachers and
administrators is that the test-taking work itself is not viewed as meaningful. In portfolio
assessment, we run the risk of suffering a like disposition. Just by moving from traditional testing
to portfolio assessment or to performance-based assessment, we may still present an image of
irrelevani or useless work. We must not use portfolios as a way to be less informative about what
expected work is in a discipline. We must riot use phrases like reflection to escape the important
accountability for each student that answers the question; what does each student think and know,
and how do they exhibit the ability to do science and mathematics and every oiher discipline.

The Interview Assessment was administered to only a few students during the data collection
stage of this project. In those instances, a video tape recording was made of the interview.
However, because of the difficulty in obtaining high quality video tape, the developers decided to
redesign the interview to not rely on live documentation. That was discussed in Chapter 6. No
exemplars were identified and no large scale scoring occurred of this assessment. The nrerview
Assessment was tested however, and four raters were able to score the interviews consistently. It
is included here as a draft second edition task.
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Scoring Guides and
Implementation

This chapter describes the process of developing scoring
guides, the process of scoring the student responses and the
agreement data among raters. Scoring guides were developed
after the initial tasks were tested through small scale try-outs.
These try-outs enabled the task developers to refine the
scoring guides in light of “real” student responses. However,
the question of what constitutes quality work for all students
remains an importani question that justifies continual re-
examination. This chapter includes a discussion of how
training materials for scoring were developed and how
training for scoring was conducted. Finally, the bottom line
data is interpreted relative to assessment task quality and
potential need for modification.
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Scoring Guide Development

Scoring guides must contain information that amplifies understanding of the descriptive
performance levels. This information is specific pieces of student work on the assessment being
scored. These pieces of student work represent “exemplars” (best examples) of each score point in
the scoring guide. Often these exemplars come from small-scale try-outs. Sometimes they are
initially generated by the assessment developer based on research. Often they are a combination of
student-generated responses to the assessment task and medifications of student responses to
particularly illustrate a score point. The clarity of the relationship beiween the exemplar and the
score point is critical if the exemplars are to be useful in bringing multiple judges to the same frame
of reference. Selected exemplars for each of the seven scored task. discussed in this book are
included in this chapter.

A scoring session was originally scheduled for June, 1993, immediately following the testing.
However, as the project staff reviewed the student responses and the exemplars selected by the
developing team for use in training scorers, it became clear that there was not sufficient information
provided about the context complexity, such as the nature of the instruction, the specific instruc-
tional activities engaged in by the students, and the length of time spent in the instruction phase of
learning. The rubrics also needed significant revisions because some of the student work could not
be scored.

In preparation for this meeting, each team was responsible for identifying fie representative
samples of student work which characterize each score point in their rubric. Rather than use these
immediately to build training materials for the scoring session, they became the focal point for
discussions about which assessments evoke which kinds of responses. These samples were also
the focus for discussions exploring whether or not there are certain developmental properties of the
evidence which crosses rubrics (and therefors, which cross assessments). As a result, the June
11-13 meeting was used to reflect upon the scoring process, rethink the role of rubrics for each
assessment, and to begin to think about a rubric or set of rubrics that might work across all
categories of assessments included in the structured core notion.

The exemplars' selected by the development team for each assessment served as the basis for
discussion of the student responses at the June meeting, This discussion provided insights into
validity links among the assessivents. In turn, these validity links were. examined empirically and
sparked insights into problems or successes in interrater reliability (e.g., Vermont Study, Rand,
1992) when the scoring was conducted. Instead of scoring the responses, the school teams
(development groups) were charged with working on-site in their teams to exarnine student
responses across classes and schools for each assessment and to make revisions to the scoring
rubrics developed for each assessment. Particular attention was paid 10 whether or not the student
responses reveal information about science and/or mathemaztics knowledge or processes.

As part of preparation for the revised workplan for the June meeting, the project staff brought
in external science and mathematics educators who had not been active partners in this project to
serve as consultants. Each of these individuals was asked to work with a school team and to
provide two specific resources. First of all, they were to be the subject area experts and to critique
and refine any instructional flaws based on content or on the ~ abits of the mathematics and science
disciplines. Second, they were to bring a fresh perspective to the question, “What information do
we expect In evoke from each assessment and how do we need to be able to communicate that
information?”

Throughout this meeting, each team revised not only the scoring rubric for their assessment
activity, but also the assessment activity itself for future implementation. Each team selected three
sample papers for each of the score puints in the revised rubrics. The rubrics and sampie papers
were further revised by project staff in consultation with subject area specialists. These rubrics

"These exemplars are available upon request from the Educational Testing Scrvice; direct requests to M. Jorgensen,
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were field tested with live papers supplied by the schools and, in particular, those selected as
sample papers.
In general, the final changes to the rubrics include:

Rewording to eliminate ambiguous language.

Rewording to eliminate overlap between score points.
Eliminating constructs that were no longer included in the task.
Simplifying the layout of the rubrics and ease of use.

It was important for all concerned to maintain the original intent of the teachers/developers
throughout the revision process. Voluminous documentation of comments made throughout the
revision process facilitated this effort. And, as an additionai check, the revised rubrics were
applied to the sample papers originally selected by the teachers/developers. Whether or not the
sample papers were scored at the same point or score location aiong the scoring guide was critical
to the revision process because tha: was cne way to sustain the intent of the original development
effort. And, for example, the most able student response based on the original rubric continued to
be the most able response using the revised rubric and likewise down the scoring sc-le.

With the revised rubric and re-selected exemplars, the project was ready to begin sconng of the
student products in October, 1993. Prior to the live scoring session held in December, 1993, a
project staff member and a teacher/developer scored approximately 25 papers for eacu of the tasks.
This exchange was designed as a pre-ivzuing session. While it did not follow a tradidonal format,
the purpose was to determine if the rubrics could be successfu’ly used for more than a few papers
and to further refine each rubric if necessary, The rubrics for each task were reviewed and
discussed and the two readers scored papers independently. The scores were discussed and
resolution reached. Further revisions, some major, mostly fine-tuning, were made and additional
papers were scored independently by the two pre-readers. From ihis scoring sessivn, sample
papers were chosen to be used for training readers during ihe scoring session. When apropriate,
the original sample papers were used. Samples were chosen basec upon consensus of score ard
representativeness of the types of papers readers would likely encounter. Three sets of sample
papers for each task were assembled. Each set provided examples of a.l score points.

The sample papers presented in the following pages were selected to illustrate variation along
the scoring continuum for each portfolio entry. Some of these were used as training papers but not
all. And, many of the raining papers are not included here for the sake of brevity.

Scoring

The training materials for the scoring were compiled and two teachers from each of the six
school teams were invited to participate as readers over a two-day session. Several other
individuals, not directly involved with the project also participated as readers. This we', done to
provide some evidence about the transferability of the training materials to penple who were not
familiar with the tasks and the development process.

Training began by reviewing each rubric one at a time and ther examining a set of scored
sample papers. The first set of sample papers served to establish an understanding of the score
points for the rubric. The scores were given, and the reason for the score was discussed. The
score assigned for the second and third sets of papers were not given and the readers were asked to
independently score each paper. The scores were recorded and discrepancies (relative to the “true
score” estimates provided by the developmeiit team) were discussed and resolution reached. The
purpose of this session was to bring all readers to the same frame of reference with regard to
positions along the scoring continuum. The criteria for sufficient training was when the raters
reported exact agreement 95% of the time, and those not in agreement were no more {han one score
point from the target.
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Batches of approximately ten papers were prepared for the scoring session. For those pordolio
entries with prescribzd, and therefore common, content (Retelling and Toys in Space), the baiches
were built by randomly selecting student responses. This was done to reduce the bias potential
when packets contain sudent work from a single classroom.

For the other portfolio entries that did have a different content stimuli, it was not possible to
randoinly select student responses across the classrooms. However, we did make eve ; effort to
group student responses so ¢ach batch contained a representarive sanple of the entire student group
fron each classroom. The practical realites of including portfolio entries that support teacher-
selected content stimulis materials is that a description of that content must accompany the scoring
packet and must be addressed uniqueiy in the training. These factors act against cross-group
randomization. And, because the developers themselves were both the teachers and the scorers, no
teacher was permitted to scone student responses generated in their own classrooms.

Five of the tasks were scored during one full day and one-half day. The rernaining three were
scored off-site on two additional days. All papers were scored twice.

Based on the results of the scoring, final revisions to the assessments were made so that these
contained in Chapter 4 are the end result of an iterative process of development, review, and
revision. These final forms were the ones field tested in January 1994. The student responses
during this larger field test held in 1994 provide the foundation for the discussion of interrater
reliability, and perforinance transfer.

The project produced eight assessments. These were field-tested in the spring of 1994. Every
effort was mage to ensure that some students in each of the twenty-four classes taught by our
project participants had an opportunity to perform on each assessment. The number of student
responses by assessment is indicated in Table 13.1.

Tabie 13.1 Student Responses by Assessment Task and School

Stud&l= Iilz;;?nm
Sysiem Science Retelling Letter Continuum of Toysn | Problem Imigrview Comparison of
Observation Writing | Progress Space Solving E»periments
Towards Goals
Dade R 25 13 11 14 9 5 0
Clarke 25 19 13 3 11 14 14 19
Maneua 63 56 56 n 28 55 31 22
Gwnneit 66 68 51 68 28 47 o 116
Richmond 64 70 92 49 a1 28 o 21
Fulton 54 54 21 15 4 5 3 26
Total 287 92 246 188 215 168 53 204

Interrater Reliability

There are two types of reliability issues associated with performance task and, in this case,
portfolio entries. One is the stability of the judgement made about the quality of the responses. A
second is the stability of the estimate of the individual’s or group's responses (if aggregated).
Without stability in the judgement made, there can be no stability in the estimate of individual or
group stability. Thus, the reliability cr stability/consistency of the judgment is a foundation
without which no engineer or architect can craft a structure of individual or aggregate learring.
But, on the other hand, establishing judgment stability does not ensure that the estimate of an
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individual's performance is stable. But, beginning with the foundation, this chapter presents the
daia relevant to judge stability—often called interrater reliability.

Just as assessments must be systematic in their administration and in their documentation of
evider:ze to meet the requirements of the paradigm underlying the AAMU project, so tco must the
judgements about the student products be systematic and comparable. That is the key rationale for
developing scoring guides or rubrics that can be used by independent trained raters to make
comparable judgements about the quality of student work. A common index of whether or not
different trained raters do, in fact, agree one with the other about the quality of student work is
percent exact agreement. In simple terms, this index asks the question “what percent of ratings
from two independent judges are the same for sampies of student work?” For the AAMU project,
if there were 100 students responding to a task producing a product to be judged and if two raters
produced the same score (index of yuality) for 80 of those students, the percent exact agreement
would be 80.

Percent agreement is one way t0 communicate the extent to which independent judges agree
with respect to classifying student work within a context of quality as defined by a scoring guide.
The National Assessment of Educational Progress (NAEP) employs this technique among others to
indicate score stability. The higher the percent, the more often the raters : ;ree. ** The percent of
exact agreement does not take into account the possibility that two raters might assign the same
rating to a paper purely by chance, however.”

If you look at Table 13.2 and scan the column “Exact Agreement,” you will notice that
Rerelling and the prediction score from Toys In Space stand out from the rest of the assessments
with exact agreements of 76.9% and 74.4% respectively. These percent exact agreements are
comparable with those from the direct assessment of writing.

K aplan, B.A. & Johnson, E.G. (1992, April 24) Reliability of Professionally Scored Daia NAEP-Related fssues.
American Educational Research Association, San Francisco, CA.
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Table 13.2 Interrater Agreement Estimates

Assessments Exact Agreement Within Cne Score Point
(Adjacent Agreement)
Letter Writing 42.2% 87.4%
Science Observation 46.0% 89.9%
Problem Solving
Understands Problem 64.2% 96.3%
Plans/Reports Solution 61.1% 97.9%
Analyzes Results 62.6% 96.8%
Comparison of Experiments
Understands Concepts 52.9% 97.1%
Extends Learning 70.0% 97.1%
Communicates 57.1% 95.7%
Continuum of Progress Towards Goals ,
Focus 42.8% 83.4%
Strategies 45.5% 76.6%
Summarizes 6C.7% 81.4%
Applies 66.2% - 94.5%
Retelling 76.9% 99.0%
{ Toys in Space
Prediction 74.4% 97.2%
Drawing 68.4% 88.4%
Narrative 50.4% 86.0%
Contrast 64.0% 92.8%
Question 57.6% 89.2%
[nterview NA NA

Reiclling and Toys in Space are the two portfolio assessment entries that had prescribed
content. Thus, one might speculate that it is more difficult to train raters to make comparable
judgments if content varies. This appears to be a finding similar to that discussed by Koretz and
others (1992) in their Interim Report. For example, they report rather similar percent agreements
for mathematics at both grades 4 and 8 across the multiple scoring criteria (see Table 13.3).
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Table 13.3 Mathematics Composite Scores: Percent of Students for Whom Raters Assigned

the Same Score®
Scoring Critenion Grade 4 Grade 8
Language of Mathematics 52 49
Math Representations 55 56
Present: tion . 54 51
Understanding of Task 75 76
How: Procedures 66 62
Vhy: Decisions ¥ 49
What: Outcomes 81 89
Average 61 62

Although worded differently, these data represem the same index of stability—the information
as the percent of students for whom raters assigned the same score and the percent of raters with
exact agreement. So, relative to this index, the portfolio entries developed for the AAMU project
elicited relatively the same challenges for raters. One can speculate on why independently trained
judges did not agree as often on the non-content specific tasks such as Letiter Writing, Science
Observation, and so forth. It is likely that, as Koretz et. al., suggest in their report, that the
training task bgcomes considerably more difficult when the content vehicle itself varies from
classroom to classroom. In short, perhaps training materials were not illustrative of the kinds of
decision challenges that faced the scorers. Another plausible explanation is that the variation in
content made the tasks more or less appropriate and that the structure of the tasks themselves
interferes with the ability of irained raters to judge the student responses c:ymparably.

Unspecified content also appears to b a culprit—raters did not know what content was
presented in sufficient detail to avoid having to literally guess about accuracy, completeness, and
so on. Such “guessing” on the part of the judges may have also contributed to some scoring
disparity. And, when we examine the index of scoring stability from the two assessments with
content lit=rally fixed in the AAMU project (Retelling and Toys in Space), the ability of judges to
agree stands out dramatically as virtually an easier task. Keep in mind that the individuals doing
the scoring were comparable with respect to their science background, familiarity with the tasks,
and lack of experienced as scorers, and that no teacher scored student work from their own school.
In this way. the objectivity of the judges was supported.

An extension of percent exact agreement is percent adjacent agreement (see Table 13.2).
Indeed, in many projects where student work is judged by trained raters {(e.g., state assessment
programs for the direct assessment of writing), the index of credibility for the assessment program
includes those in exact agreement and ratings of plus or minus one score point. So, if one rater
judges the quality of work to be a “3” for example and another rater judges the quality of work w0
be a “4" for all intents and purposes, these are considered comparable judgments. We can argue
the wisdom of this given s 'ore rangss of only four and five points but there are numerous
examples in large-scale testing where comparable judgment is defined as a one-point difference.

*Excerpted from Interim Report (Table 7; same title)
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A review of Table 13.2 reveals that for all but one scoring decision (Continuum of Progress
Towards (oals: Strategies), the percent of exact plus adjacent agreement among raters exceeds
80%. This large shift from many raters not being able to agree exactly on the quality of stude *
work to most raters being able to agree prompts several guestions;

» Are the category ucécripn‘ons or training materials sufficiently clear so as to
present clear and unambiguous examples of each of the levels of work as
defined by the scoring guides?

* Second, are the categories described by the a score sufficiently independent
from one another?

« Third, is the range of responses sufficiently resiricted in variation so that the
internal frame of reference each rater was using literally slipped so that some
were prompted to “give the benefit of the doubt”—perhaps a one-point
advantage because there were no clear-cut examples of higher levels of quality
work? :

Each of these questions remain unanswered from the perspective of this project but will likely
resurface in any portfolio eniry or performance-based assessment program where new tasks and
new scoring guides are being developed.

Another typical index of interrater reliability is “reliability coefficient,” a measure of the extent
to which two raters rank students’ work the same. It ranges from 0.00 (essentially, no agreement
beyond chance) to 1.00 (perfect agreement).*

Selecting the correct correlation method depends upon the character of the data. Specifically, if
the scores are interval (numbers with equal distances between them as in Normal Curve
Equivalents (NCEs), then Pearson Product-Moment correlation is appropriate. If, however, the
scores described in the scoring guide are ordinal in character (suggesting only more or less of the
underlying trait such as 'predicting’), then Spearman Rho is appropriate. In reality, the decision
about the character of the data is often a judgment call in the early stages of assessment
development. Few developers have the resources or data sets to support scaling analyses. And,
with respect to the AAMU portfolio entries, there appears to be a basis for arguing that some
scoring guides are more interval-like and others more ordinal-like. For example, one could argue
that holistic scores are more ordinal in character than interval. Conversely, one could argue that
analytic scoring systems are more interval-like than ordinal. However, because no scaling
analyses have been completed and because the real impact of the decision regarding which
correlation technique is the better one, we have taken the position of offering both (see Table
13.4).

*Koretz, et al., 1992, pp. 2-3
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Table 13.4 Interrater Reliability Coefficients

Partfolio Entries ' Pearson Product-Moment Spearman Rho
Correlation Coefficient Correlation Coefficient
Leticr Writing .59 .54
Science Observation 63 58
Problem Solving
Under$tands Problem 47 A1
Plans/Reports Solution 64 52
Analyzes Results 66 66
Comparison of Experiments
Understands Concepts .68 67
Extends Learning 65 . 51
Communicatas 55 53
Continuum of Progress Towards
Goals
Focus .55 44
Strategies 10 69
Summarizes 79 80
Applies . .58 57
Retelling .86 86
Toys in Space
Prediction 79 .80
Drawing 62 .62
Narrative .64 60
Contrast .78 .68
Interview NA NA

Again, it is useful to have some basis for comparison of these indices separate from, or outside
the scope of, this portfolio study. Reliability coefficients of .70 or higher are not unusual for
standardized performance assessments in writing (that is, assessments such as the Venmont
Uniform Test of Writing, in which all students write responses to the same prompts.) Although
reported as average reliability’ coefficients across all seven scoring criteria in mathematics, the
Vermont portfolio project provides one such frame of reference (see Table 13.5).

% "Because the scales used in rating the portfolios were only ordinal, Spearman correlaiions are reported throughout
this memorandum. However, the more conventional Pearson cormelations were only trivially different. (Koretz,
1992, p. 3 feotnote 1.)
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Table 135 Reliability Coefficients, Mathematics Composite Scores®
Scoring Criterion Grade 4 Grade 8
Language of Math 23 .28
Math Representations .33 31
Presentation 435 42
Understanding of Task .26 35
How: Procedures . 44 30
Why: Decisions .40 H
Whar: Qutcomes - 23 35
Average 33 .33

It is important 1o note that these values reported in Table 13.5 are based on composite scores
rather than individval decisions such as reported for the AAMU project in Table 13.4. “Rater
reliability would have improved modestly if students' overall score had been a simple average of
their scores on each criterion, rather than the composite formed by the mathematics committee's
algorithm. In fourth grade, the average rater reliability (across all criteria) would have been .44
rather than .33 if student’s overall scores had been a simple average of their scores on all five
pieces.” However, the bottom line for developers of portfolio entries is that we have a substantial
challenge to demonsirate to our customers that the portfolio entries themselves and the portfolio as
a meaningful and purposeful collection of evidence is credible and that the scores generated are
equally as credible.

The distribution of scores across the continuum defined by each scoring guide also influences

the meaningfulness and appropriateness of the comrelation coefficient as an index of scorer
consistency. The concentration of scores tends to depress reitebility coefficients, even when raters
agree much of the time. This phenomenon was also noted in the Vermont portfolio study.?
Table 13.6 presents the score distributions for Letter Writing and Science Observation. These are
presented both for the separate grade levels and for the group overall. Equally normal distributions
of scores were reported for the other tasks thus suggesting that the problem with rater agreement
was not in compressed distributions.

& Excerpted from Koretz, L. al, 1992, p. 11, Table 5.
? Koretz et. al., pp. 11-12,
! Koretz et al., 1992, p. 13
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Table 13.6 Score Distributions

Score Label Value | Grade3 | Graded4 | GradeS | Owverall
Letter Writing
No Autempt Made 0 13 17 8 38
Minimal Understanding 1 17 19 8 44
Limited Understanding 2 39 43 48 130
Satisfactory Understanding 3 43 74 68 185
Good Understanding 4 11 30 38 79
Exceptional Understanding 5 1 6 9 16
Science Observaton
No Response 0 3 42 8 53
Poor 1 11 29 32 72
Fair 2 64 76 49 184
Good 3 49 63 80 192
Very Good 4 22 16 22 60
Excellent Understanding 5 5 0 3 8

Clearly the direction in which to go to achieve credibility with respect to the stability of
judgements made about the quality of student work is to develop tasks that are linked explicidy to
specific content or to specific kinds of content like Retelling or Toys in Space. What is not known
is whether the analytic scoring guides for each of these assessment entries provides the “key” to
comparable judgments or ' *hether the constancy of the content across groups of students provides
the “key.” These questitns are easily researched. For example, one could replace “John
o'Groats™ with another stimu'us—prose, visual representation, numerical expressions—that tell a
story, conduct the scoring and add to the evidence regarding whether the scoring rubric is the key
or not. Likewise, with Toys in Space, one could replace the NASA video with other equally rich
science learning videos. Or, one could use a direction-conducted experiment as the stimulus.

Figuring out what the problem(s) is(are) on the other portfolio entries is not as straightforward.
One approach might be to transform some of the existng holistic scoring guides into analytic
guides, thereby focusing the decisions required on the part of the rater. Of course, in some
instances the task does not lend iiself 1o an analytic scoring rubric. The pattem of interrater
agreement reported in Table 13.2 suggests that decisions on separate elements are more comparable
than those generated on holistic scoring guides.

Regardless of the appraoch to scoring selected, i.e., whether analytic or holistic, the selection
of content must be ully made. In assessments where classroom teachers have the option to
choose appropriate content, it is critical that they think through the match between what students
have learned and what information is necessary to move towards a solution on the portfolio entry.
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Value Added and Lessons
Learned: People, Ideas,
and Dollars

An important question to answer with respect to entries in
portfolio assessment systems or any new forms of assessment is
whether the behaviors documented generalize beyond the specific
context of a single task. For the same reasons that new forms of
assessment appeal to educators, they have the potential of being
perceived as so novel, so unique, and so compelling bec:use of their
format, context, and presentation that the underlying skills of interest
may be evoked only in those particularly limited circumst nces.

A second perspective brought to this discussion is how do the
points of evidence portrayed through the structured core of the
portfolio paradigm augment, supplement, and enhance the existing
picture of student learning?

The costs of researching and refining portfolio assessment in
mathematics and science for this project took many forms. Along
the journey, one individual resigned from the project. Others simply
could not find the time to meet or to work as groups. Other costs
included the creativity deficits experienced during development and
refining of the tasks. Finally, the ultimate “real” cost of dollars for
delivery of assessments for the structured core of the portfolio were
dramatic. The question that vemains is whether the process can be
streamlined, the participants retained at an almost perfect level, and
whether the payoff in terms of teaching and learning are
significantly greater because of the assessment paradigm than would
be gleaned through traditional assessment strategies. For this
project, the summary remarks of the participants is a resounding
“yes” to each of these questions.
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Portiolio Entries as a Complete Picture of Learning

The spirit of portfolio assessment as advocated by supporters of whole language is that the
purposeful collecion of work will provide a complete and comprehensive picture of student
growth in a discipline. Thus, the portfolio should contain benchmarks of beginning pieces,
emerging or growing pieces and final versions of work—reflecting each student's understanding
of finished, high quality work. Thus, as a collection of work composed of samples taken along
each student's learning journey, a portfolio has the potential to be both comprehensive and
cownplete. However, as discussed in Chapter 1, unless the samples are comparable from student to
student there is little basis for aggregate analysis or for relative statemenis of growth or progress.

QOur solution was to build a portfolio with two types of entries in it. First would be the core of
the portfolio—inde7 1 the assessment portion—that would be structured in ways to elicit data that
could be aggregated or analyzed from some perspective greater than or broader than that of an
individual student. For this discussion, this stuctured core was characterized by eight quite
distinct and different tasks. Then, surrounding this core is the second type of entries, those that
are descriptive of individual students and their unique leaming journeys and that are the legitimate
basis for individual descriptions of growth, progress, and concerns. This type may include such
idiosyncratic entries as “best piece,” “favorite piece,” “most challenging piece,” or even reflections
and letters 1o portfolio readers as to why certain items were included by the student in the portfolio.
None of these entries are likely to have the attributes that this author considers essential for them to
be considered as or treated as assessment entries.

This approach of blending a structured core with the idiosyncratic selections of students and
teachers is an extension of the Kentucky' model:

OnDemand | Extended

Uniform
Local Option

Just as the Kentucky model calls for uniform and local option assessments, the structured part
of the portfolio described above is uniform across students, schools, and sysiums. The *local
option” component of the Kentucky model is analogous to the idiosyncratic portion of the portfolio
assessment model described in this paper. Similarly, the structured portfolio assessment activities
represent “‘on demand” assessments, whereas the idiosyncratic portions of each student's portfolio
may be extended activities and other pieces of student work for which the line of evidence is less
than direct.

The distinction between artifacts or evidence that has a clearly established line of evidence from
the student to the work and those for which that relationship may be clouded -- as by an overly
involved parent te siblings who have already completed similar work to students with resources to
literally ‘hire out' the work, perhaps best describes the press to include an uncuntaminated
structured core into the concept of portfolios.

It is this same logic that reminds us that it is important to keep portfolio as instructional tool
distinct from portfolio as assessment tool. Likewise, it is important to keep distinct portfolios as a
collection to be judged as a whole versus portfolios to be judged as a collection of individual
“things” which are judged independently and then merged/aggregated. Beyond those two issues,
one need strive to reconcile the complexity desires and the practical limitations of resources. It is

11991-92 Technical report, Kentucky Depariment of Educalion, 1993.
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also important to use the big ideas underlymg reform as clarifying variables to enhance the process
of schooling and, in turn, of assessment.

S0, having presentcd and argued for a two-level portfolio system in which some entries form
the assessment core and some form the individual descriptive core, it is important to advance the
question of whether or not the entire portfolio as a purposeful collection provides a meaningful
description of stuient performance and learning. Does the collection as a whole provide more than
the insights gained by collecting the individual pieces? In other words, can we accomplish a
higher-order description of learning by controlling, managing, or structuring all of the porifolio
entries in such a way as to elicit a picture of the stud=nt performing in the discipline not possible in
any other way?

This question caused the teachers and project partners in the AAMU to develop entries that
were different in some respects while similar or common in others. Through this strategy it was
anticipated that the image that would emanate would be of a student doing the work of science .nd
of a student doing the work of mathematics. Some of the positive but moderate to low correlations
reported in Table 17 suggest that this strategy has worked. Students do perform in somewhat
comparable patterns from one task to the other but no task is so similar in the evidence it elicits that
they are comparable tasks.

Assessment Tasks as Unique Stimuli

In the process of determining the nature or character of the portfolio assessment entries, the
development teams attempted to vary the stimulus complexity, response complexity, content
coverage, and cognitive complexity. The extent to which this goal was achieved is supported in
the empirical evidence (see Table 14.1). For example, the low to moderate correlation coefficients
reported throughout the matrix suggests that the assessment entries are capturing different kinds of
evidence one from another. Certainly the performance of students on Lester Writing has linle
relationship to the perforrnance of these same studems on the Continuum of Progress. Similarly,
Problem Solving and Retelling (.10) have litle in common. In contrast, Letter Writing and
Problem Solving and Letter Writing and Comparison of Experiments are related as are the
Continuum of Progress and the Comparison of Experiments {.36).

This empirical information provides a platform for more questions. For example, one must
wonder what it is about Science Observation that that particular portfolio entry elicits from students
similar levels of performance as evidenced in each of the other tasks. In contrast, each of the other
assessment entries has a less consistent relationship with the other assessment entries. Shared
variance speaks to the connections across the work performed by this group of students. The fact
that the positive significant relationships are low-to-moderate rather than high suggests that these
assessment entries do perhaps elicit different kinds of evidence according to which task is the
prompt. If this is indeed the case, then perhaps we have accomplished the goal of structuring
portfolio assessment that examines the multiple facets or dimensions of science and mathematics
learning through the use of different formats and structures for the entries. There is certainly
enough evidence of this phenomena to justify continued study.
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Table 14.1 Relationships Among Tasks

Comparison of { Continuum of Letter Problem Retelling - Science
Experiments Progress Writing Solving Observation
Towands Geals
Comparison of 1.00
Experiments
Continuum of 36 1.00
Progress (&7))
Towards Goals p=.015
Letier Writing 42 02 1.00
(65) (115)
p=.000 =412
Problem .40 07 49 1.00
Solving (29) (55) ©n
p=015 p=318 p=-000
Retelling 54 30 30 10 1.00
(54) (162) (172) (114}
=.000 p=000 p=-000 p=.155
Science 37 25 25 36 37 1.00
Observation (60) (189) (189) {120) (229)
p=002 p=.000 p=.000 p=-000 p=000
Toys in Space 37 .04 .26 22 34 39
(63} (130) (185) 1y (174} (209)
p=.001 p=.306 =.000 p=.009 p=000 p=.000
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Costs and Benefits

For this project, the documented hours for which the twenty-four participating teachers were
compensated exceeded 3500. In addition to these hours, all of the teachers contributed personal
time and energy to ensure that the right portfolio entrics were the best they could be. Added to this
would be the project staff time generally estimated as 20% of two full-time equivalents.

If 3500 hours is taken as a minimum estimate of time invested in the development, field-
testing, and scoring of eight tasks, that suggests that each task required over four hundred hours.
Since each team re;;ponsible for a task had four members, this reduces to approximately 100 hours
investment per individual contributor. However, at least half of this tme was spent on
professional development to support the work in assessment development. Subtracting the
professional development hours, the time to completion of each task is approximately 200 hours
total or 5¢ hours per team member, Thus, in full-time equivalent terms, each task or portfolio
entry required, on the average, five weeks of effort. Added to that would be the costs associated
with printing, distribution, and return of testing materials.

This project supported the teachers in two ways: through payment of substitutes when project
work required that the participating teachers be out of the classroom, and through direct payment as
corsultants. During non-contract time, the teachers were compensated as consultants at a rate of
%150.00 per day. If five weeks per portfolio entry is a reasonable estimate o time for

.development, refinement, and scoring, and if $150 per day is the typical cost of development
talent, then the five weeks times $150 per day yields a per portfolio entry of $3750. When the
professional staff time is added, the total estimate is $7595.

These costs, when compared with those reported by Hardy® seem reasonable, especially given
the amateur status of the teachers with respect to their test/task development capabilities. Hardy
offers some cost comparisons that help put this project's estimated cost for development,
administration, and scoring in perspective. He cites cost estimates from the Kentucky proposal of
$5,500 per exercise in the first year of work to $6,294 over the full five years of the contract, but
there are many variables that prevent the direct comparison.

As the Kentucky statewide assessrnent program moves into its second contract period and as it
completes its fifth year, it would be very interesting to find out the accurate costs associated with
the development of performance tasks. However, it is reasonable to suggest that the teachers
participating in this portfolio project were not far off target relative to effort required to complete
task design and scoring as compared with one large-scale testing program. Of course, there are
many unaccounted for variables in this analysis and we do not pretend to compare the quality of the
portfolio entries with the performance events developed for Kentcky.

Certainly there are likely to be differences in process and in purpose. From either perspective,
this project or the example of the larger statewide assessment program, it is not an understatement,
however, to say that this work, like any good test development, is not going to be accomplished
without substantial commitnient of resources.

The true positive benefit of this development work is the change that happens in the
developers. Whether we are talking about participating in the scoring of student work or in the
entire development to sdministration to scoring process, the participants in this process change.

For this portfolio project, these participants were challenged to recognize that schools and
school systems serving very different kinds of learners, staffed with very different kinds of
teachers and administrators, could find common values for what students should be expected to
know, understand, and be able to do in scivnce and in mathernatics. This common statement of
explicit values through the project goals (see page 18), caused the teachers to recognize that the
differences they had focused on at the local level were less important than the values they held in

*Hardy, R. A., Examining the costs of performance asscssinent, Applied Measurement in Education, 8(2), 121-134,
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common for all students. This is not a trivial finding. In fact, it may be the single most important
result of this portfolio project

This is perhaps best said by a teacher:

The project has had a positive influence on classroom instruction and planning. We
have a stronger wnderstanding of how students learn best and how thzy can
demonstrate that learning in a personal and realistic manner, and we were able to
iransfer this knowledge to teaching....This project has motivated us to ccmmunicate
to students and parents the real life applications for muliiple science and
mathematics concepls....Participation in the project’s activities assiste.s with the
development of students’, parents’, and teachers’' understanding thar mahemaotics
and science activities require an investigative and process approach to problem
solving and experimenis....We felt that one of the mnst important (aspects of the
project) was the professional growth we experienced over the last two years.
Having the opportunity to hear from pioneers in the figld of assessment, interacting
with science and mathemaiics experts, and making contact with other teachers
around the state have all contributed to our growth as educators.

...3rd grade teacher

And then the comments from a system-level administrator:

You cannot believe the difference in the classrooms of the three teachers from
(system). My teachers did not want 1o teach science. They did not want 1o use
manipulatives, nor did they see the value in using hands-on activities to make
science come alive for their students. Now, because of their work on this project
and because they have had the opportunity to read Science For All Americans
(1989, 1990} and the NSTA preliminary standards materials and to talk with other
teachers about how these habits of mind can and should be documented so as o0
provide unambiguous and credible evidence of the “big ideas” of science, these
teachers have completely transformed their classrooms into environments where
their students are “doing what scientists do™ in the best sense of that phrase.

It also became clear through the course of this project that the findings reported by other change
models proved to hold hete as well. Specifically, key features for change include active
participation, face-to-face interactions, opportunities to learn new behavioss, local materials
dr relopment, and leader support.*

Emerging from this research is evidence that the process of defining types of entries which are
both useful as a basis for judging student learning and which support the concept of portfolio
assessment facilitates change in teacher views and conduct of instruction. Similarly, there is
emerging a realization of how difficult it is to develop assessments that honor the idjosyncratic
nature of portfolios. It is both frustrating and rewarding to see the project partners struggle with
the gap between traditional curriculum rmandates and their new vision of science and mathematics
assessment which has emerged from this project.

*Doris, E. (1991) Doing what scientists do: children learn to investigate their world. New York: Hejneman.

*Osborme, B. “Creating a motivational leaming environment,” Paper prescnted at the thira Annual Meeting of the
National Conference on Creating the Quality 3chool, Oklahoma City, OK, March 31-April 2, 1993.
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We are moving forward on our adventure which began with a vision of an assessment model
which would empower teachers and students by leaving decisions about what should be taught and
when at the classroom level while providing assessment frameworks which would represent the
perspective of important student outcomes or big ideas across many classrooms and which would
lead to meaningful, aggregatable data. We invite others to join us as we complete this adventure.
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