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Preface

The development .and formative evaluation ofia- complex curriculum
project such as Human Sciences are documented in many staff- developed
evaluation papers: The purpose'of' this paper is to summarize the
results of the formative evaluation and its contribution to the final
commercial 'edition of Human Sciences. Details 'of findings, data,, and
data analyses are contained in tilf staff papers and in the archives of-
the Human Sciences Project. A bibliography of these papers is included
at the end of this publication under the title,' "Bibliography of Publi-
cations from the Human Sciences Project." Reference to "Staff Papers" 4

with an "SP" desi4hation and "Evaluation Papers" with an "EP" designa-
tion will be used throughout this report. These designations refer to
papers, published and unpublished, that were produced by the project
staff and used during the development and revision of the curriculum
materials. Titles will be found in tt4 Copies of these paperr"are on
file in the Evaluation Archives of the Human Sciences Project at the
University of Colorado, Nonlin Ditrary.

The Human Sciences. Project was buffeted by many piiitical forces as
the curriculum materials were developed. The freeze on spending that
was already authorized in 1973-1974 reduced the tbudget for the Human
Sciences project by 50 percent just as classroom testing,in 1973-1974
was starting.* Although formative evaluation was to be included in the
project from the very, beginning, when budgets were cut, deVelopment and
production. of curriculum materials had highest priority on staff time
and funds. This summary.. report captures the essential elements of the
relationship of evaluation to development in the preparation, testing,
and revision oft an interdisciplinary science program designed to meet
the needs, concerns, arld-interests of early adolescents.

A large ,number of evaluation i struments was developed and
lased in the formative evaluation of the Human Sciences Grogram. These
instruments have been recorded on microfiche and are available from the
ERIC Clearinghouse for Sciencer;MatheMatics, and Environmental Education
(Robinson, 1981). A set of microfiche cards of thtse instruments is
enclosed in a pocket inside the hack cover of this document.
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CHAPTER 1

ADMAN SCIENCES

The Challenge

I

Members of the BSCS staff conducted needs assessment studies of
science programs for early ad lescents from 1967 to°1969. These studies
resulted in nine guidelines for middle and junior high school science
programs (Clark, 1969). e BSCS was fu by the National Science
Foundation to initiate the development of a lite(bciences program for
early adolescents in March, 1981.' Two important cOnsideratfbns directed
the project staff as they rked toward irdblementing the first steps in
the project: for hating a rationale and framework for a three-year
interdisciplinary li Te s ences curriculum, and preparing pilot materi-
als for classroom testi

.
_

The needs assessmen s emphasized the "overiding point ,of
view that a life sciences p ogram should center on vnd emanate from the

i
individual student in his (or het) own environment- his (or her) needs,
interests, and social responsibilities..." (Clark, 1,69', 4).

The request for the grant asked for and received approval
to develop an entirely new curriculum unlike any others in ,existence,
using the nine guidelines as a point of departure (Clark, 1969). This
opportunity to build an entirely new curriculum rather than to improve
the'content of existing science courses was a first for the BSCS and for
the National Science Foundation.

The,Need

Results of the needs assessment (Clark, 1969) and of the work of
the staff in the formative stages of the project identified a host of

,-problems in existing science programs and a long agenda of needs not
" -being met by existing science cyrriculamimaterials.

A recurrent 'Jut
was student motivati
their assignments..
science!" Developme
panied by a growth in

raised by teachers, administrators, and parents
-"They just,aren't interested...," "the won't do
"How can I motivate them?," "They don't 'like

rom childhood to adolescence seemed to be accom
criticism. Compliant children with cooperative

d-



"I'll tty it" attitudes seemed to give way, in many instances, to an
early adolescent who asked why this should be studied, one whO had an
increasing number 'of dislikes and polarized views of school subjects.
Students were either "fantastic" or "the pits."

Anotner recurrent issue was indiVidual variability, Variability
seemed to be a pervasive, multidimensional characteristic. Variability
from day to day was a problem, but the variabilities that confronted
teachers in providing adequate science inqructton deemed insurmount-
able. There were variabilities in basic Akins: in reading and

comprehending science texts, in mathematics, in simple computational
skills, especially in using those skills required for effeCtive labora-
tory study in science, and in cognitive' developmentabilities to

approach problems systematically, to apply "ltgic" in reasoning d'out
natural phenomena.' There was also tremendous variability in what stu-
dents remembered from prior instruction, in their abilities to bring
past instruction to bear on a new probleme and especially in interrelat-
ing subject matter in what appeared to adults to be "obvious." There was
also variability in physical development (as much as 24 inches in height
and over 100 pounds in weight in a classroom), in physical dexterity and
eye-hand coordination, in interperson41 skills, in confidence and the
development of positive self-concepts, and 'in curiosity and a spirit of
"i'll try it," "I'll take the risk."

A final and recurrent issue that was critical in devising the
durriculum framework was the intensity with which many early adolescents
followed their hobbies and special interests. Where many adults
expressed concern with "the Ashore attention span" of middle school/
junior sigh students, there were equivalent expressions about pow endur-
ing the students' interests were in sports, ham radio, electronics,
music, hunting, 'etc. Early adolescents seemed to get interested in
something, pursue it with intensity, drop it perfunctorily, and start
something new. This "erratic" behavior was distressing to many adults.
In staff discussions with students there was a geuera1 finding that
students did not relate their out-of-school interests with school sub-
jects. Even students with a home laboratory saw little or no relation
of this interest td their science courses.

Existing scilnce curricula and O'nstructional'practices'2-with single
Acts at a graded readingolevelj everyone reading the same material,
doing the same exercises, following a reading/recitation pattern, and
then being sorted on performance relative to others--seemed to put
science teachers in a position of fighting the devplopmental charactier-

dr istics of early adolescents, and generally loosing the battle. The
challenge to a new sdlence curriculum project seemed clear: Could a new
science program put the teacher in a more positive role, in facilitating
development of these diffnirent individuals as he or she teaches
science?

Addressing the issues identified in the needs assessment meant,
creating something new. However, new things, especially curricula, have
never been met with open arms by schools. What a science program
could be devised that students liked and from which they learned? Could
the adults who formulate school policy accept such a program, especially

'2 e9
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est

if it departed dramatically from extant course materials? How far could
a nnw curriculdM go in departing from the past?

The needs were clearly established, an entirely new approach to
middle schoo;09junior high science would be required to implement the
guidelines and to help resolve issues rairsed by the examination of the
existing situation. The evaluation tatl? would be to find out if it

would be educational and if people in the schools--teacher, administra-
tors, parents--could cope with it, both in field test sitLiStions and as
a potential curriculum choice.

A..New Curriculum Model

The first eighteen., moeths of the Human Sciences project were
devoted to, developing a rationale and framework for a three-year inter-
disciplinary science curriculum for early adolescents, and to design and
produce three pilot modules, consistent with the rationale and frame-
work, that would be ready for field testing. A brief description of the
entirely new curriculum model that was developed is necessary to provide
the context for the formative evaluation tasks of the Human Sciences
program.

The Innovative Model

The goal of the Human Sciences project was .to prodube three years
science curriculum materials for -early adolescents. Traditional

content -topic curriculum structures were replaced by a Model created
explicitly to guide the development of the entirely new materials. Four
"generic questions" were derived from the needs, concerns, and interests
of early adolescents. These generic questions were utilized to"focus,
attention on the contegts that would relate student materials to student
lives. Three content themes, the product ofseveral interdisciplinary
conferences (BSCS, 1971a,1971b,1971c) were, to provide the content
sources for the curriculum materials. The three content themes subsumed
subject mattet from the natural, behlvioral, and social sciences. Three
aspects of human development that are especially critical in developing
science materials fon early adolescents prchided the third dimension of
the curriculum model. Cognitive development as conceptualized by Jean
Piaget (Infielder and Piaget, 1958)L psycho-social development as
described by Eric Erikson (1959) and Jane Loevinger (1966), and moral
development as described by Kohlberg (1969).provided the thirddiMension
of the curriculum hodel (see Figure 1, page 4)..

The model was formulated as a tool for developing curriculum
materials that would enhance individual development :y,'placing interdis-
ciplinary content iii contexts that . would be meaningful to early
adolescents. 'Associated' with the model were twenty-four curriculum
characteristics (SP 73027111) that provided the detail needed to produce
specific curriculum materials.

so,
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Figuxe 1. The model framework guiding the diVelopement of the
Human Sciences Program.

The Curriculum Structure

01-

A )single: text for such a varied, student population was not consid-
ered feasible% Alternatively, several texts, each at a different
reading level, were hot economically possible. A key decision was made
N develop a widen range of materials and to enable students to choose
the components they would study. This decision led to the invention of
a modulax program consisting of large numbers of student activities.
The module was conceptualized as a set of relate' activities developed
around a single tfieme. The module would contain all the materials
'needed by students to carry out their work faith the activities they
selected. ChoiCe meant that activities would be designed for individ-
uals or small groups. The activities, that comprised modules would need
to be heterogeneous in approach to the module' theme, AR reading level,
in cognitive complexity, and in appeal.

1

The module was to,'be physically designed UP enable a group of
students to have access to it in order to choose amonkg the individual
components=-the-activities. With students in a class doing different
activities, management of the module and its materials would need to be .1
the studentV responsibility. Also, to keep costs down and to provide
as great a variety as:pces ble, only a few copies (five to ten) of each ,

activity would be provide . Only single copies of expensive media and

4 11



e ipment would be placed in a module.. Students would heave to learn)

T i
( th teacher assistance) to adapt to this overpopulated, under-
r sourced environment.

.
.

The developmental characteristics of early adolescents. led the
staff to propose that modules at any particular grade level be non-
sequential.- The importance of novelty and "starting anew ", was viewed as
more useful than' developing modules that would be prerequisites for
another. Modules designed for older students would have a-central
tendency and higher, levels of difficulty and/or complexity than modules
for younger students. Modules,about similar subjects at different grade
levels would build on each other, but in such a way that thease destOned
Dor younger students would notqlt prerequisites for thbse designed for
older students. By attempting to attain these difficult relationships
amfAlg modules, a flexible curriculum' could result. This flexibility
would enable school systems to insert a single module into an existing
curriculum, to adopt' a sin9le'grade level, or to adopt the full three-
year program. Flexibility of use was seen as an important structural
charcteristic for thigeinnovativt program.

._4

a

Y

The Curriculum Development-Evaluation Time Line

-...

Three pilot modules, designed for exploratory field testing, were
developed and produced in the summer' of 1972.

, These materials were
tested across the three most 'common grade levels ill middle schools- -
grades six, sekren, and eight. Classroom testing was accomplished in the

ilh

fall a d winter of 1972-1973. Feedback from test sites and formative
`value ion data were collected, from the test classrooms and used to
guide e development of three years of grade level materials.

During the academic year 1972-1973 writers were selected for dev l-
oping the Leveli material's. The materials wereedeveloped and produc d.
for field testing. in sixth-grade classes during 1973-1974. A simiI r
pattern was followed in developing the Level II and Level III materials.
Field tests of Level II were conducted in seventh7grade classrooms in
,1974 -1975 and Level III in eighth grade classrooms in 1975-4976. The
'timetable( for, development and evaluation of the three-year curriculum
materials is shown in Figure 2, page 6.

,

, T

Summary

The Human Sciences Project was funded to create an entirely new,
three-year, interdisciplinary program for early adolescents. The typi-
cal question-of how to simplify science subject matter for a presumably
homogeneous age group was replaced with an entirely new and different
,question: "How can the natural sciences -,serve the development- -
cognitive, paycho-social, and moral--of early adolescents?"

re.
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Figu're2. Timetable for the development of the BSCS Human Sciences
materials.

The need for such a new approach to science education at the middle'
and junior high school level was developed through a ne assessment
study funded by the National Science Foundation. Two yellffs after the
publibation of guidelines, Life Sciences for Middle Schools (Clark,

the Biological Sciences Curriculum'Study received a grant'from
the NSF to de;lelop a curriculum rationale and framework and pilot mod-
ules that would txemplity the framework. The result of the initial
grant was a unique for science eduction for early adolescents. g

This brief account iha provided to establish the context in which a
formative evaluation of Human Sciences was conducted.

6
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CHAPTER 2

FORMATI4 EVALUATION OF THE PILOT MATERIALS

The Pilot Materials

nfThe pilot materials were three qke -sequential modules, each
designed to be used for approximately six weeks, at the rate of one
class period per day. , Each Module was divided into' activities, thIL
st4gent's unit of study. Ind two modules, ten copies of each activity .

angrelated supplies and equipment\were presented within small boxes in
a module box. A third module had the activities bound into a booklet
for each student. Students chose the activities they'wished to study,
in any order they wanted. Where media or special apparatus were
required, only one set was provided. It was anticipated that there
would be more activities to chose than any student would have time to \'
do. The module titles and nuMbleeof activities in each module are shown
in Table 1.

TABLI16.1

The Pilot Modules

Module Title

HumanseLf
Developing
Learnifig

Number of Activities

12

11

14

During the development of the rationale and curriculum framework
and planning of'the pilot modules, questions that needed empirical data
for their resolution were constantly proposed. dese questions were
used to develop the evaluation design and also influenced the develop-
ment of,the activities in the pilot modules.

At this phase of the project the staff planned to prepare an lu-
'ion instruments, I gather data that would hg I). to
resolve the following issues:

1. What are the appropriate grade placement and cognitive levels
specific content in the'materials?
a. Do different. activity designs appeal differentially to \:td=

(.4ents at different grade levels?

7
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A b. What proportion of sixth-, seventh ;- and eighth-graders will
require that the study of a problem be initiated at a concrete
level?

c. What proportion of sixth -, seventh -, and eighth -graders will

be able to extend-studies to the level of formal operations?

2. Can controversial issues be handled /in science classroom's by stu-
dents and by teachers? Will administrators admit such issues into
a science curriculum?

3. To what extent do sixth, seventh, and eighth graders vary in inter-
. ests and in success in studying the social aspects of scientific

developments.

4. What issues are raised by sixth-, seventh-, and eighth-graders that

suggest additional blems'or opportunities that need considera-

tion in develo6nAirexperimental grade-level materials.

5. Will the way modules or activities are packaged affect utility and

use?

6. Can science teachers handle classrooms in which students' will be
doing different activities at the same time rather than having the
class do experiments and activities as a classroom-group?

/s
In addition to these issues, the pilot field test was viewed as an

opportunity to test evaluation instruments and procedures that might

be usable its ear field test program.

s Evaluation Design and Instruments '

Empluation Design

To secure information that would contribute to the resolution- 6f
the issues presented above, a Stake .(19t94 model was utilized to plan
the details of the evaluation questions. The'questions to be investi-
gated; data to be 'collected; and data sources for antecedents, transac-
tions, and outcomes are-gtesented in Table 2, pages 10-11..

Implementation of the above plan required:

1. selection of schools and teachers who woio, test the _pilot

modules/model materials. i

'2. selecting and/or designing instruments for data collection.

3. adding personnel to conduct the evaluation study.

Instruments

In negotiating the grant for the period Septem- Ser 1, 1972,to August
31, 1974, the formative evaluation.budget was reduced by removing funds
for instrument development and reducing the number of classroom observ-
ers. As a consequence of this action, staff members on pite.visits to
field text classes served as the primary vehicles for evaluation.

Simple data gathering instruments were prepared to answer some of the
evaluation design questions.

8 15
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The qnstrumpts used in the pilot module field test included module-
specific achievement items; student activity record sheets; teacher
record sheets; interview scheables for student, teacher, and principal
interviews; and record, sheets for use by staff members during site 41b,

visits.
,

Achievement items were developed for each module. The items were
assigned to be administered individually to students by -the teacher, or
toApe done ty the students individually after they had completed several
activities,in:the module being studied. Since the items were'to be used
for assisting students lip choices -of additional activities, they were
not to,bl.deed,as end-of-module measures. Teachers were asked to record
student yesponses on audio tape if students lacked writing skills.
Three items were developed for the Humanself module, five for Devel-
oping, snit three -for Learning (see EP 7911-54). These achievement
items were designed to serve two formative evaluation functions:

1. to proeiA immediately pseful information to the teacher on which
to base instructional decisions.

2. to p'rpvide data to the staff about the range of explanations that
students produce'When confronted with the particular problems.

'Activity Re&ord Sheets" were developed for each of the three
modules (dee EP 7911-54). Test classes were prOvided with enough
"Activity aecord Sheets" for every 'student throughout each module.
Students recorded the date they started and the date they completed each
activity, circled the word "liked" or "disliked" for each activity they
started, and wrote comments about the activity in the space provided.
The student "Activity Record Sheets" were designed 'to gathen data
directly -on'the following questions:

1. Which activity was initially chosen by the student?
2. In how many activities did the student participate?
3. How long did the student spend on any one activity?
4. What was the student's reaction to the activity?

During's teacher -orientation session, the test teachers asked for
classroom record sheets on which they could keep track of the activities
the students were doing. The project staff was concerne4' that such a
form would ivad to teachers retaining the,record-keeping -function, r,
function that was a student responsibility in the ru?iiculum.detign:

fThe issue was resolved by providing "Classroom Record Sheets" for each
module (see EP 7911-54) with strong recommendations that the sheets be
posted and thastudents record the desired information on the shdets.

Sttuctured interview schedules were prepared for use with students,
teachers and principals (see EP 7911-54). The interview schedules were'
used during staff site visits to field test schools. The student inter. -

`view schedules were tested by the staff observer in a 'nearby middle
school and were reviseA several times before being used at the field
test site.

I 9
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- TABLE. 2

Data Gathering Plan for Formative Evaluation of the Pilot Modules/Model
Materials

QbestiOns to be Investigated Data to be Collected 1. Sources of Data

ANTECEDENTS: Conditions existing prior to teaching and learning that may be
related to...Outcome.

1. Did the range of stu-
dents using the model

materials include the
diverse school-community
situations that make
the data, in part or
in total, useful in
preparing grade-level

or
material.?

2. What Were students' per-
ceptions of school in
general and Of their

science class prior to
starting Human Sciences?

3. Were the activities
within modules designed
with the simplest cogni-
tive level -tasks first,

. followed by more complex
cognitive level tasks?

General description of
ethnic mix in classes

General description of
sociO-econoilc level
of parents of stu-
dents in test classes

General location of
school within its
community

Student comments

Reviewer comments
Staff evaluation

Classroom observation
Teachers and administrators
BSCS School Questionnaire

Student interview protocol

Reviews of student
materials by a variety
of specialists

Classroom-observations

TRANSACTIONS: Encounters of student with teachers-, student with materials,
student with community and teacher with community that ma be related to outcomes.

Student Activity Record
Form

4. What were the patterI1 Dates when each student
of activity selection began and stopped
within modules?

. work on each activity

5. What reasons did stul-
dents provide to explain
their choices, likes,
and, dislikes for
particular activities?

6. What sense did students
makof the activities
they have done in the
Human Sciences program?

Student explanations

Att

Student papers, tables,
work sheets, etc.

Student explanations

7. What were the patterns Observations
of use and non-use of Teacher comments
materials and media

provided in each module?

1 0 -

1 ?

Structured (recorded)
interview of a sample of.

'students in test classes

Papers and other student
products

Structured (recorded)
interviews

Classroom observations

Classtoom 'observations

Teacher interview



8. What problems did
teachers enbounter in
using Human Sciences
materials?

WILE 2 4continuedY
8

,A

Classroom observations
Teacher comments and

observations

Classroom observation by
staff

teacber interviews
Teacher comments and,anno7-

tations in Teachers
Guides

OUTCOMES: The impact of instruction on students, teachers, administratorsr parentsand cvilege educators.

9. What kind of data did
students collect for
activities and what did
they do:with Oita after
collection?

10. How did 6th -, 7th-,

and 8th-grade students
differ in the depth
to which they pursue
activities?

11. What differences

occurred fn the degree
to which 6th-, 7th-,
and '8th- graders lost

interest in each module?

12. What range of responses
did 6th-, 7th-, and

8th-graders present in
response to evaluation
activities?

13. What problems did

teachers.encoulter in
. using individually

administered evaluation
activities?

14. Whet advantages and
disadvantages did
teachers identify in
silk, the experimental

15. What were the percep-
tions and reactions of
principals to the Human
Sciences, materials?

Student data sheets
andother stqdent
products

Teacher Observations
Classroom observations

Student records, reacl
tions, and comments

Teacher observations
Classroom observations

Student records', reac-
tions, and comments

.Teacher observations
Classroom observations

.

Student rdapOnses to,,
evaluation activities

Teacher reports

Teacher reports
,

Principals' reports

k

Student written material
Teacher interview tapes'

Staff observation records,

Student written materials
Studentkinterview tapes
Teacher interview tapes
Staff observation records
Student responses to evalu-

ation activities

Student written materials
Student interview tapes
Teacher interview tapes
Staff observation records
Student responses to evalua-

tion activities

Tapes and written responses
to evaluation activities

Teacher interview tapes and
written reports

Annotations i1. Teachers
Guides

Teaches/ interview tapes

Principal interview tapes

11
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A "Classroom Observation' Record" was developed to be-used during.
Site visits by BSCS staff. 'Use.of the record was described in the
"Instruction ,Form" (See EP 7911-54).

Since the evaluation study involved schools across the

States, teacher and student feedback letters were seen as an.pportant
and immediate means of communication. A student volunteer in each fie
test class was given the responsibility of mailing comments solici d

from classmates to the project staff. Correspondenceleas acknowledged
and replies to questions and comments were returned. Teachers were also
asked to make comments periodically and to return their personally
annotated teachers guides for each pilot module to the Human Sciences
Project staff upon completion of each module. Student 'products-
drawings, graphs, tables, worksheets, etc.--were also collected and sent

tom CS.for, review.

United

Test 'Site Selectio

The minimum number of test classrooms for each test site for each
grade level was judged to be six. This number was advocated in order to
have an initial group of at least 150 students at each of the three
grade levels. The project was funded in September, 1972 to field test
three pilot modules/model materials in eighteen classrooms and to add an
evaluator and classroom observer to the staff to conduct, the field
test.

Classes for testing the pilot modules/model materials of the Human
Sciences program were selected in the following manner':

1. Letters were sent to all educators who had written to the BSCS
expressing interest in testing middle school science materials.
These letters. were received after publication of Life Sciences in
the -Middle School (Clark, 1969), the report of the needs assess-
ment study completed b the BSCS in 1969. Over three-hundred
lett s, including a tdb-page questionnaire, were mailed to all
corr spondents.

2. Res nses to the letters and completed questionnaired were received
from some fifty schools. BeC-aAlse many of the letters were returned
unopened due to changes in address, the response was considered
adequate.

3. CrAteria for select the eighteen school test sites were:
expressed intereEnin testing the pilot modules and potential
interest in participating in the grade-level field test.
one or two test sites near, the BSCS headquarters
other test sites distributed geographically.
a variety of- ethnic groups in.test classes.
a variety of scNOol settings--urban, inner city, suburban,

rural.

a variety of socioeconomic levels in est classes.

a large enough school to permit bot Human Sciences and regu-
lar science classes to be offered -a,the same gude level.

. a variety of school' organizational structures.

12
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ResponSes to items on the BSCS "School Questionnaire" (EP 7911-54)
were als6 used in test site evaluation. For, example, if it were likely
that teachers' rikes would keep scWOols-closed for a long period of '

time in the fall f 1972, those schools were considered poor risks. for
At pilot module test g. School locations near pilot module writers were
'",--also considered if other criteria were met. Arrangements foe test sites

were made with sc 1 administrators at both building and schoOl dis-
trict levels. Te hers for the field test classes we selected by
their principals.

}eighteen schoo sites were selected initially. A nineteenth site,
the University yoming laboratory school--Unversity School--wasadded
after many con rsations and visitations of personnel from their Science
and Mathematics, Teaching Center facility. ThetWyoming..;Spite was to
receive materialS only, with the University assisting the'teachers and
supporting their participation in the teacher' orientation 'conferences
for field test teachers. Table 3, page 14, presents descriptive data
abolitthe selected test sites.

Conflicting the Field Test

The BSCS staff consultants, teacher associates, anc a full-time
observer were selected as the primary instruments for evaluation. This
decision was based on the judgment that existing objective measures were
inadequate for the purposes of evaluation, that funds were inadequate

/1

for developing and'validating new instruments, and that the staff would
( be interacting and advising writers of the grade-lev,e1 modules. In such'

interactions, experience derived from classroom observation was judged
to be 4114potentially greatest value.

A fpll-time observer was assigned to the sixth -grade field test
class at John Dewey Middle School in Denver, Colorado. The observer was
in the test classroom a full week prior to the iniCiation of the Human
Sciences materials to test observation protocols. \Observations were
recorded, Observation schedules were tested, and Student interview
protocols were practiced. As 'Fart of the training program the observer
followed an individual student to all classes for ajday. The observer
also obseved classes in Louisville Middle School, Louisville, Colorado,
as often as pose4.ble.

All figtld test classes were visited between the second and sixth
t weeks of study, as shown in Table 4, page 15. The purpose of this visit
is described in Appendix I. 'Classes were visited while students were
using the first experimental module, Humanself. During the two-day
visit, classroom_observations and interviews were scheduled, On day
one, Human Sciences Rases were observed, students were interviewd, and
the teachers' problems and concerns were discussed. On day.ktwo, the
same classes were again observed, students were -interviewed, and the
teacher and principal were interviewed. All interviews were conducted
from wittten interview schedules (see EP 7911-54), were tape recorded,
and were then transcribed.

13
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SCHOOL LOCATION SCHOOL
DEMOGRAPHIC

CLASSIFICATION
,

GRADE ETHNIC COMPOSITIONa(%)
NUMBER OF

STUDENTS TEACHER
BLACK ORIENT CHICANO ANGLO GIRLS BOYS TOTAL- t .

Chalmers, Indiana Frontier Middle Rural -°6th 9 9 9 100
II
19 14 33 Davis

Denver, Cgaorado John Dewey Middle Suburban 6th 9 1 1 98 11 9 20 Spensieri

Detroit, Michigan Luddington Middle Lge city /urban 6th 95 1 9 4 13 15 , 28 Macinkowiz

Louisville, Colo. Louisville Middle Rural' 6th 9 9 2 98 10 ,9 19 McLellan

Mansfield,.0h30 Mansfield South,
Elem. 6 Jr. High

- ,

Suburban
\ 6th 2 , 9 98 12 14 26 Beer

Portland, Oregon Whitaker Middle Lge city. /urban .6th 15 5 9 80 8' 12 20 Puckett

Shoreham, N. Y. Shoreham Middle
ll

v

Suburban
i

6th 3 1 1 95 13 12 25 Aykroyd

TOTALS, GRADE 6'
Z

- 86 83 169

Atlanta, Georgia Walden Middle Lge city/urban 7th 100 9 1 9 9 21 1,4 35 Smith

Laramie, Wyoming
,

University Sch. Urban. 7th L.__ 9 99
.

16 13 29

It

Alchdiek/
Abelson

Lugoff, S. Carolina Lugoff-Elgin Mid. RuLl 7th 25 1 9 74 16 16 32 Freeland

Madison, Wisconsin Marquette Middle Urban 7th 3 9 9 97 17' 17 34 Slominski

Oakland, California Havenscourt J.Hi. Lge city/urban 7th 90 2 5 3 18 21 39 Reynolds

Philadelphia, Pa. T. Fitzsimons J.H Lge city/urban 7th 97 9 9 3 16 10 26 Holloway
b

TOTALS, GRADE----- - _\
- 104 91 195i t -

Baltimore, Maryland Lansdowne Middle Suburban 8th 9 9 3 27 17 13 30 Corley

Detroit, Michigan Cadillac Jr. Hi. Lge city/urban 8th 84 4 9 12 11 12 23 Ostenfeld

Freeport, Illinois Caandburg kid Urban 8th 10 9 9 i0 14 13 27 Larson

Laramie, Wyoming University School Urban 8th 1 9 9 99. 11 15 26 Abelson/
Alchediak

Los Angeles, Calif. Belvedere Jr. Hi. Lge city/urban 8th 6 3 88 3 16 15 31

__._

de Mordaigle

Oakland, Calif. Havenscourt JHi. Lge city/urban 8th 80 9 1 5 15 9 30 39 Reynolds -

TOTALS, GRADE 8 - - - 78 98 176

TOTALS, ALL GRADES 26 272 540
a
Percentage of ethnic composition is an estimate provided by the BSCS staff from classroom observations.

b
Philadelphia schools were on strike during the trial period. No data were secured from this site.'
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TABLE 4
Project Staff Visits to Field Test Schools, Fall 1972

Location Grade Teacher
Observation/Wisitation Schedule

Denver, CO 6 $ Observations daily throughout field test periodLouisville, CO 6 M - Observations intermittently throUghout field
test period

.

Oct. Nov. Dec. Jan. Feb.

Chalmers, IN 6 F
r-F

'-4Detroit, MI 6 K ...4 .

I.Mansfield, OH 6 D
1-4

1.--.1Portland, OR 6 0
riShoreham, NY 6 C

I-4 HAtlanta, GA 7 L H
1.--1Laramie, WY 7 B

i-Lugoff, SC 7 H
Madison, WI 7 R

r-Oakland, CA 7 P
Philadelphia, PA 7 I
Baltimore,. MD 8 E

.

Detroit, MI- 8 N. H
-1Freeport, IL 8 J

'Laramie, WY 8
. A _

F-Los Angeles, CA 8 G --
Oakland, CA 8 P

On the first site visit, teachers were asked to .have up-to-dateStudent Activity Record Sheets available to the observer upon arrival,and to recommend five students to interview: the most satisfied, theleast satisfied, a high achieving, an average achieving, and a lowachieving student. The observer selected four additional students tointerview, using the Student Activity Record Sheets as a data source.Students were selected according to, these criteria: high number ofactivities chosen, low number of activities chosen, high number ofactivities marked "liked," and high number of activities marked "dis7liked." Observers used the Student Interview Schedule previouslydescribed. They Interviewed and recorded on audio tape as many of thenine potential student interviewees as possible.

Results and Recommendations

The geogrSphic and .community diversity represented by the pilottest sites enabled the evaluator to have confidence in the generaliz-ability of the evaluation results to other middle and junior highschools in which the adminigtrators are interested in change.- Thislatter limitation was imposed because the sites were not randomlyselected.
4

Sites were located in each of the four major census regions of theUnited States. Inne,city, urban, suburban, and rural schools were

15
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included in .the' test sites. Gathering data on the ethnic background
of students was not permitted in 1972-1973. Estimates,made by staff
members on site visits -showed, approximately 61% white, 32% black, 6%4
Chicano, and 1% Oriental stddents in the combined sixth-, seventh-, and
eighth-grade classes.

The cognitive complexity of activities was assessed by a develop-
mental psychologist (EP 7211-27), who reLfieWed the three'pilot modules.
His review suggested many ways in which.actilYities could be improved.
.His suggestions were incorporated into the development of the 4rade-
levelcactivities and again in reviewing activities for final revision
after classroom testing. His general comment was:

"Before noting any 'possible' problems in the curriculum,
let me say perfectly candidly, that the modules and over-.
all idea of the project indicates one of the most exciting
projects I have seen in education: You capture the thrust
of the Piagetian - Bruner focus in the student as active
learner and perhaps empiricist. What I am 'criticizing'
should be seen as work to be done, rather than any rejec-
tion of the overall premises or idea of the program".
EP 7211-27, p. 1).

Activity selection patterns (see EP 7912-55) indicated:

1. Sixth graders tended to choose activitie$ that focused most heavily
on self (that is, "Self-ttudy Booklet") while eighth graders
select#d activities about what other people think ("What. Do You
Think of That?").

2. More activities were chosen and completed by sixth graders than by
eighth graders.

.

3. Activities about food and shelter were least chosen.
4. Activities in which students interviewed adults or other students

were among the most highly chosen activities, while activities in
which students worked with black and white prints, or which were
largely reading, were least chosen.

5. When animals were provided in activities, the activities were
highly chosen. Most students liked working with animals, but
dislike of some animals--for example, flies and spiders--reduced
choice of some activities.

6. Eighth-graders found some activities too easy. In the development
of the three-year curriculum materials, most activities from the
three pilot modules were included in Level I modules.

Activity choice patterns provided insight into those phenomena and
approaches that most interested early adolescents. The specific data
were used in two ways. First, they provided information for the kinds
of oontextiNln which the subject matter of activities would be seen,as
relevant to c(arly adolescents. Second, they showed the work that would
nee( to be done to make important scientific content appeal to and have
meaning for early adolescents.

The individifally administered test items were difficult for kleadh-

ers to handle. ,Students were not used to writing, much less used to
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provisling-a written explanation of objects or, events. For future devel-
opment oC actiKities, the following findings were of note: \

. -

1. Precision in measurement was not,of imikortance to students. A iiv=
'ities need to be designed to demonstrate the value ofopreCision

2. Most students could describe the phenomena they studiedi\ A smell
-percentage of students could employ higher cognitive processes such
as analysis and inferential thinking. This finding was consistent
with the assumed cognitive levels of the target populatiOn, con-
firmed by results. of the logic test given at the end of Level I anp_v__
Level III test years.

3. Graphing problems were difficult fdT many students. Iriterpreting
simple graphs was 'done well by most, but when Students wete asked
to construct graphs from data, most could not determine the proper
axis for a graph. Recommendations were made to provide a variety
of graphing activities in the grade-level materials to gi've stu-
dents more practice "in preparing and using graphs.

4. Most students were very literal in response, to essay questions.
They gave brief, generally accurate, but limited responses.

5. The evaluation items"were all application items. Teachers reported
that the items were too difficult for students and that they'did
not (students and sometimes teachers) see the relation between the
items and activities. For example, Metamorphosis of the frog was
studied. The evaluation item used the salamander as an example.
Student responses were consistent with their literal orientation.

6. Success in application did occur, however. Twenty -three percent of
students in a sixth-grade class and 41 percent of students in an
eighth-grade class related a series of drawings of an organism they
had not studied to growth and development. 4'

7. Teachers did not like evaluation questions with answers graded into
different levels of understanding. They preferred questions with
right or wrong answers. The view of concept development held by
the project staff--that concept development is a process of simple
beginnings with development' providing multiple connections of
concepts to other concepts objects, and events--was not viewed as
useful.

In reviewing teacher comments in Teachers' Guide's and from teacher
interviews, advantages and dibadvantages of the pilot modules werefound. Many of the citations below were from single teachers. The most
pervasive advantage expressed was the motivation and interest-of stu-
dents in engaging in activities. The most pervasive disadvantage
exposed was the openness of activities and "lack of structure."

Advantages Disadvantages

o Discipline problems were held
at an abso.lute minimum.

o StUdents enjOyededoing most
activities and especially liked
choosing their own work, working

at their own speed, and at times
playing the role of teacher.

lo

17

o The large posters werq
impractical.

o Couldn't rate student as to
what he or she was learning.

o Few 'students were motivated to
work on activities at home.

4
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o 'Interest is high, absenteeism
is downy and make-up work due
to absende is eliminated.

o There were activities for all
ability levels except the poor-
est,readers.

o All students, with help, could
find activities, in' which they
could succeed. . .

o Students learned to work inde-
pendently, decreasing teacher
dependency.

fi-IC-

o More students are task oriented
than in all-class discussions.

'o Mdre students were, thinking
'about what,they were doing than'
when they do,a regular science
experiment or exercise.

o Students didn't keep askipg,
"Why do we have to study this?"

o Lack oficlass discussion left,
left many students missing
parts the activities.

. .

o Activjties had too little

structure to enable many stu-
dents to learn.

o The classroom was too noisy.

o
/

Aveiage and below-average

students felt insecure with
choice; some even felt.
thalatened.

o Some students were not capable
of making a chdice and staying
with it.

r
o Animal activities had a mixed

reception. When teact4rs
facilitated, students were very

1,4 involved.

o In some test classes, teachers
did not permit any 'live animal
activities. Vacation perk*
(Christmas) and weekend build-
ing temperatures that were
harmful made animal use diffi-
cult in cold climate areas.

Interviewtranscriptsi were obtained 'from ten of the test school
principals. Tabulations of principals' major responses are listed in

ey,Table 5.

TABLE,5
Comments by Principals in Pilot Module Test Schools about Human

Sciences, N=10

Comments'.',

Principal was involved with studenti
Parents' response was favorable
No parent responses
Valued student learning
Valued positive student attitudes
Positive about progress
Noted positive affect in teachers

* Number oft....

Principals

4

5

7

4

8

lIntervieW transc?ipts were available from ten of the
eighteen pilot module test school principals,: six sixth-grade,
two seventh-grade, and two eighth-grade.
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Summary

The pilot modules field test-provided valuable data for the devel-
opment of the grade-level modules. Particular details for the improve-
:tient of activity structure and module structure were summarized for use
in activities that would be developed later (EP 7912-55).

The field -test demonstrated that science teachers could shift
instruction from all-class laboratories and exercises to several
individual and small -group activities being conducted in the classroom
simultaneously.

I
The use of living materials was not common to the field test teach-

.eri and many had had little or no experience with living materials in
their classrooms. Students responded enthusiastically to live materials
and in many test classes learned to manage and care for the organisms
used. However, the field test indicated that many' difficulties in
teacher preparation, school facilities, and teacher attitudes would be
encountered for any curriculum that required the use of live materials.

There were no reports of problems with pregnant animals, mating of
mammals, or birth of young. Eight of the eighteen test classes reported
criticism of two posters] of tile human figures-that were engraved on the
Explorer space vehicle--drawings of a mature male and female figure.

0
In two classrooms teachers took a laissez-faire approach thit was

clearly untatisfactory. The successful teachers were active throughout,
each class period, talking with students about what they were doing...and '
why.' One of the test teachers duplicated activities and assigned them
as all-class activities. This mode was not successful,' as'students
needed to secure materials from, home for some activities. Without the
dbmitatent of .choice, they continually failed to bring the needed
materials to class.

One eighth-grade student summed up his experiencesthia way:,,

The reason I.like this science program is because:
1. it's a different wa7'to get to. know your fellow class-

mates better.
'2. you can learn more about thjings'at the same time.
3. I had time to walk around,and learn.

MCP
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CHAPTER 3

PREPARING FOR LEVEL I FIELD TESTS

The 1972-1973 pilot testing provided new insights into how activi-ties,and modules.couIctibe more effestively designed and structured. Italso emphasized the resources' that would need to be allocated to evalua-
tion, if ,,formative evaluation were to make an optimal contribution for
improving-the.curriculum product. :This chapter will describe the, forma -`
tive evaluation plans of the experimental grade-level modules.

Testing a three-year curriculum program required school systemsthat would commit schools to participate for a three-year period. /trequired a commitment by parents to allow their children to participatein the evaluation study. It also required_sixth7, seventh-, and eighth-grade teachers and administrators to agree to the field test with onlythe pilot modules to show what the program would be like.

Modules to be tested ror the first year of Human Sciences were
designated Level I and were tested in sixth-grade classes in 1973-1974.
Level II modules were tested in seventh-grade classes in 1974-1975. Thefinal year of testing was.at the eighth-grade level in 1975-1976.

Test Site Selection
r

The sites for the grade-level materials field testing were selected
primarily from the sites_used in the pilot test. Since only seven sites
were to be used, the selection was made from schools with high teacherinterest in the HUman Sciences philosophy and strong administratiVe
support for field testing. Schools were asked to agree to schedulethree Human Sciences classes, and at least two teachers for testing theLevel I materials: They also were asked to .allow students to transfer
out of the experimental materials classes if parents desired a transfer.
Schools were also asked to provide enough classes each year to accommo-date all students who agreed to continue in test classes. New studentscould be added at any time to maintain the necessary pupil-teacherratios.

Test sites were also selected for geographical distribution, demographic characteristics, -organizational type, agreement to permitobservers in classes, and to permit teachers to Miss some school days

21
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'for teacher orientation and debriefing conferences during the field test
period.

The seven schooli selected for the three-year field test are shown,
with initial enrollment data, in Table 6, page 23. Two schools were
elementary schools--deie with self-contained classrooms, and one with a
three-teacher team in an open classroom' facility. Students from these
tvib schools transferred to junior high schools for the final two years
of testing. The other five test schools were middle schools. Within-
school.organitation varied in different years at many sites; therefore,
particular test conditions will be described for each school in each
appropriate section.

Enrollment figures provided in Table 6 were omp4led from data
brought to the teacher orientation conference prior to the initiation of
field testing Human Sciences. There were 336 boys and 342 rls in the

test classes. Enrollment varied throughout the year with the oportion
of boys to girls remaining quite constant.

Each test school used Human Sciences in three classes. Two of he

nineteen teachers taught two test classes; the remaining' teachers tatAht
One test class each. Class size ranged from fifteen to thirty-nine
students with a mean class size equal to,thirty-two. There were twenty-
one class groups participating in the Level I field test.

The Evaluation Plan for Level I

An elaborate evaluation plan, modified from the field rest of
1972-1973 was developed during the spring and summer of 1973. Tl,e

grant renewal proposal to begin September 1, ,1973 included a full-
time evaluator for the project. Grant renewal we/ delayed and on"
October 1, Preiident Nixon ,rescinded 50 percent of) all federal pro-
jects. Evaluation was cut from the 1973-1974 budget, as development of
the materials had highest priority.

Part of the evaluation plan was initiated in the spring of 1973
on prior grant funds teholding community seminars at each proposed
test site. Thtse seminars included district and building administra-
tors, school board members, parents of fifth-grade students (who

would be the parents of sixth-graders in test classes in 1973 - 197.4),
science and/or social science` educators from a nearby college or uni-
versity, and sixth -grade teachers who would be field test teachers in
1973-1974.

The purpose of the community seminars was to .acquaint partici-
pants with the program, to focus on the cognitive developmental and
other characteristics of early adolescents, and to establish rela-

tionships with each group for purposes of evaluation in he ensuing
three-year field test program.* Unfortunately, loss of anticipated
funding for this part of the evaluation plan precluded the evaluation

effort that was initiated at these seminars. Additionally, two school
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TABLE 6
40F.Three-year.Test Sites): for the Human Sciences Program, 1973-1974

.

.

.

Region

,,

.

Schools & Grades

Number
of

Teachers

Number
of

Classes
!umber of Students

Girls Boys Total

Miditest Middle School 4 2 3' 47 45 92
Large city,

Urban
(8, 7, 8)

Detroit, Michigan
111

Midwest Middle School 6 3 3 40 44 84
Suburban (6, 7, 8)

.

,

South

Madison, Wisconsin

Middle School 1 2 3 40 40 80
Urban (6i 7, 8) Columbia,

South 'Carolina
.

Mountain Elementary School 2 3 3 60 58 118
States 2 (K-6) Lakewood,
Subudetn Colorado /

.

.

Southwest Elementiry School 3
. 3 3 55 60 'Id'

Suburban . (K-6) San Jose,

California ,. #

Northwest Middle School\g/ 3 3
/

41 47
Urban (6, 7, 8) Portland,

Oregon

../1738

East Cast Middle School 4 .3 3 47 48 95
Suburban (6, 7, 8) Baltimore,

.

4 Maryland
)* .

ALA, 7 schools 19 21 ,330 342 672

IStudents at School 3 transferred to Junior High School 9 and those
at School 2 transferred to Junior High School 8. These two junior high
schools replaced the elementary schools in 1974-75 and 1975-76.

sites were changed between April. and July, 1973 so that' in two of the
seven test sites, community seminars were never arranged. A more com-
plete accougtIof the community seminars ,is presented infa draft pap ,

"Community Involvement in Curriculum,Change," in Appendix K.
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The Level IhMan Sciences Program

Five modules were developed in the summer of 1973' for testing in
`the academic year 1973-1974. These modules were, in the order in which
they were-produced and tested, BEHAVIOR,- SURVIVAL, SENSE...OR NON- -.
SENSE?, LEARNING,. and_ GROWING. LEARNING and GROWING were based on the
pilot LEARNING and DEVELOPING nodule., Draft manuscripts for a second
HUMANSELF were prepared in the summer Writing Cbnference of 1973, but
was judged by the staff to require more time to bring it to field test
level than was available. Each module was designed to provide from five
to seven weeks of instruction. Teachers were asked to terminate a
module when $ significant group of students in a class had chosen and
completed all of the activities they wished Po do. The purpose of this
procedure was to avoid a loss of interest by students in any module.

The fi'Ve modules were not sequentially related and could have been
tested in any order./ major time constraint was for GROWING since it
required observation of plant and animal development, best obsekved in
the spring of the year.

Each module was designed to provide -more activities than any stu-
dent could do within the time period provided. No specific. activities
were required.. Students could choose activities in any order,. Ativity
cards were provided in quantities' of tne each. Where expensive equip-
ment was part of an activity, only one setv:pf the necessary eq ipment
was provided. Thus, students had to manage the cycling of ac t -s
and equipment through different students,in a class.

Preparation of Data for Analysis

As has- been describe4, in detail in the archive papers for each
module, evaluation data of /several types were gathered for'each module.
Common to all moduels was a form on which students evaluated the activ-
ities they chose and indicated whether they,had or had not completed the
activity. 'These satords were the major source of data for determining
the number, of students in the field test classes in 1973-1974. The
other source for determinfng both who (is i dividuils) and how many
students participated in the- field test was e class list provided by
each participating teacher. Table 6 sh, that 672 students were
reported by name in test classes prior to e introduction of the first
module. These, students were assigned s ool, teacher, and individual
identification numbers.

Forms for, evaluating activities (to be described later) were to be
completed by each student when an activity was terminated. These,forms
were collected-by-Pest teachers and mailed to the Hpman Sciences Project
staff. If the form received could be assigned an identification number',
the student was counted as having chosen the activity where a title was
reported on the form.
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In assembling the date file, all students who had any' data col-
lected in 1973-1974 and in the subsequent two years were retained in the
data file. For students with data for only 1973-1974, the student was
dropped if he or dhelhad data 'tram two or less of the five Lever I
modules and had no end -of -yea data. Eighty-three students were
dropped, leaving a'totailwenrollment of 589. Two individuals who were
dropped had data marked in each of the three years, but entered,
dropped, and re-entered classes with more time out of class than in
class.

jM
0,4

Two hundred and seventy forms for evaluating activities had no
student name, school identification, or were otherwise illegible.' These
forms are not part of the data base. Two of the eighteen test teachers
sent in limited numbers of activity tow. These two limitations, plus
the self-report nature of the data souraktpr determining the number of
activities done, bot)i absolutely and relatively. underestimate the actual
use of activities in test classes.

Five hundred eighty-nine students form the class enrollment data
base for analysis of the Level I modules. Table 7, page 26, shows the
reported enrollment by class for students who were assigned identifica-
tion numbers. It also *ows the number of students retained by grade
a d teacher group. Most of, the students eliminated were not enrolled ip

H an Sciences classes for more than a few months. Those of teacher 3
4 test school 4 are the exception. Students in this group tended not

to elect Human Sciences in subsequent years, hence the large number
eliminated.

In addition to the records for each student, the two hundred and
\seventy forms previously mentioned had activity titles and were included
in the analysis. These.non-coded forms are missing data from the stand-

, point of- student records and comprise 2.8 perceht of the forms received._
A quantity of'data is also missing. These data include failure by
students to prepare or present forms to their teacher and failure of the
teacher to forward, forms to the Human Sciences Project staff.

The data from the "Activity Recdra Forms" were the only data from
the Level I modules that were prepared for computer'processing. All

other data were analyzed by hand.

Looking Forward

The next chapter will present a summary of the results of the field
tests of eabh of the six Level I modules in the order in which they were
tested. Additionally, the results of other evaluation activities that
were not moddle specific, but were conducted im the 1973-1974 academic
year will be presented. A summarization of the major outcomes from the
Level I testing will cgmplete the chaptes--/

The 'valuation materials developed for 1973-1974 were desigend-pri7

marily to enable teachers to work with students on self-evaluation.
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TABLE 7
Number of Students in Human Sciences by Class, Teacher, School, and
Gender; and Number of Level I Activity,Record Forms Available for

Processing

Teachers/School
Reported Enrollment Activity Records

Boys Girls Total Boys Girls Total

Teacher 1 C asses l &2 31 25 56 31 24 55

Teacher 2 lass 1 9 15 24 8 14 22

School etal 40 ,40 80 .. 39 ,38 77

.

Teacher 2 Classes 1&2 33 29 62 22 28 50

Teacher.1 Class 1 13 13 26 12 13 25

School 5 Total
. .

42 88 34 41 75

Teacher 1 Cla s 1 .14 15 29 14 15 29
Teacher 2' Cl s 1 13 13 26 12 13 25

Teacher 3 Class 1 ,. 9 16 25 8 16 24

School 6 Total 36 44 80 . 34 44 78

Teacher 2 Class 1 17 23 40 11 22 33

Teacher 1 Class 1 23 21 4i 17 14 , 31

Teacher 3 Class 1 //. 26 16 42 . '20 14 34

School 2 Total 66 60 - 126 48 50 98

Teacher 1 Class 1 21 16 37 17 16 33

Teacher 2 -Class 1 19 23 42 17 23 40

Teacher 3 Class 1
School 3 Total

'16

56

23

62

39 4 21 33

118 60 , - 106

Reacher 1 Class 1 15 13 28 0 15 13 28

Teacher 2 Class 1 j 13 15 28 12 15 27

Teacher 3 Class 1 11 17 28 7 15 22

School 7 Total 39 45 84 , 34 43 77.

Teacher 1 Class 1 16 17 33 16 17 33

Teacher 2 Class 1 , 17 18 35 17 17 34

Teacher 3 Class 1 15 14 29 3 8 11

School 4 Total 48 49 97 36 42 78

Total of All
Teacher4Schools 331 342 673 271 318 589

Each instrument and procedure was to serve this end first, and was to be
analyzed seco9darili for use in forMative evaluation. Resources did not
permit the development of achievement measures for the activities in
modules. This was a most unfortunate circamstance, as innovative pro-
grams need correspondingly innovative materials for student evaluation
and grading. Staff visits to test classes were againropnsidered
Necessary formaintaining relations with test school teachers, edIminis-,
tratori, and parents, as well as to serve formative evaluation
functions.
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Partial restoration of funds was made to the project in mid-year
and the 'funds were used for development functions. The funds were
received too late to 'affect module-level evaluation processes, but
limited funds were utilized to devel4p and administer end-of-year
instruments to provide limited base-line data for the field test. Fun&
did not permit employdent of an evaluation specialist for the project so
the same staff of four conducted all development and evaluation activi-
ties, with the aid of two Teacher Associates and a classroom observer.
Teacher Associates were middle school or junior high school teachers on
leave from the4ir school districts for the academia year and summer to
assist thepro,ect staff.

\_-
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CHAPTER 4

RESULTS FROM THE LEVEL I FIELD TEST

Five modules were tested in seven school sites with 19 teachers and.
568 students during the academic year 1973-1974. The major staff
activities for this academic year were producing the Level I modules,
preparing the specific designs of the Level II modules, recruiting,
writers for the Level II modules, conducting planning conferences, and
preparing for Level II development activities to be done in the summer
of 1974. Evaluation was fitted in around these development activities.
Nevertheless, a large amount of evaluation data was gathered during the
1973-74 school year, and a great-deal was learned-about the design of
modules and activities, These findings were used in'the development of
LevelII materials and became the basis for the revision of Level "I
materials in two stages. The first stage was through a writing group in
the summer of 1974 and the second was through the efforts of the staff
in preparing the Level I materials for commercial release.

This chapter will briefly review the major findings that have been
documented in evaluation papers (EP 8002-57, EP 8003-58, EP 8001 -60.
EP 8006 -61, EP 8007-62, is. 8008-63). Additionally, further inferpreta-
ons of the data and remembrances of this writer as these datalwere

reviewed are incorporated into this summary statement.

Six of the nineteen test teacherA, experience was in self-contained
classrooms. Three of these teachers taught Human Sciences in this
context, along with other sixth grade subjects. Three teachers:taught
Human Sciences in a large open space. They taught other subjects to
sixth-graders as part of their teaching schedule. Only one of these six
teachers had more than the minimum amount .of science in their college,
preparation/ Tbete teachers_ taught the science part of a four-hour team
teaching program. None of these teachers were science specialists.. The
ten remaining teachers taught science as thef major teaching assign-
ment.. These tea ;her$ were prepared as science teachers. One teacher in

.4
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the test group was not positively polarized toward the Human Sciences
Program. Whether the attitude of this teacher was neutral or negative
is not known, but the field test data received were limited and fragmen-
tary. Only four students of the twenty-three who were '4n this class
remained in Rumen Sciences test classes.

The Teachers' Guides produced for the Level I materials olOded
limited help for teachers. Even though a five-day teacher orientation
workshop was held in the 'fall of 1973 to review module materials,
experIence and discuss demonstration teaching, and to discuss



appropriate teaching strategies, the need for Idditional teacher materi
als was clearly called foras the test year Progressed. A few teachihg
ideas were incorporated into the SEN$2...011 NONANSE? Teachers' Guide,
the LEARNING Teachers GUide, and thetROWING Teachers' Guide, but these
were clearly not adequate for the needs of teachers.

In addition to this .need for additional support materials, 'there
was' a need for institutional support within the school for Human
Sciences. Although this as not documented, the presence of students

*outside of classrooms, in the halls, and-"even off campus was not viewed
positively by some teachers within a few test schools. Although the
need for administrators and test teachers to inform other teachers
within a school building as to what was going on within experimental
curricula was known by the BSCS staff, it was not communicated effec-
tively to other teachers at the test school sites. A few schools took
measures to involve othet teachers in Human Sciences either through
faculty meetings, awareness conferences, or invitations iv test teachers
to visit Human Sc4.ences cfasses. As a result of this variability, the
reception of this "different" curriculum in schools varied considerably.

Teachers found the difficulties of evaluatilcm'and grading the most
serious problem of Human Sciences. Next to evaluation and grading was
the problem of classroom management. There was a great deal of varia-
bility in teachers' abilities to evolve from being the, sole manager of
the classroom environment to involving students,, at the level of their
competence, in this process. Learning classroom management skills and
the acceptance of self-responsibility by students was not a goal that
many science teachers felt relevant to "science instruction." At the
intellectual level they agreed with the importance of this goal, but at
the practical level'of day to day operations in the classrooM, implemen-
tation of the goal--that -is taking time to work with students, to
explore management problehs, to develop plans for improving management
in the classroom, and to assess and revise those plans periodically over
the year--was not consistently pursued in many test classrooms.

. The need fdf better testing, evaluation, and grading plans and
materials that was found during Level I evaluation influenced the
resource allocations and plans for developing the Level II modules. It
became apparent during the 1973-1974 school year, that an innovative
curriculum that departed from standard curricula (where every student is
studying the same subject ,matter and is graded in comparison with other
students,' or in comparison to some "standard" sets by' the teacher)
presented problems that could not be resolved within the normal curricu-
lum development process. When such an innovative curriculum is planned
and funded, a very large.Oropottion of resources, both financial and
human, needs to be allocated to the development and testing of student
evaluation instruments. To do this effectively, it must be realized
that the development and testing task to solve this problem is, probably
of the same magnitude as that of developing the curriculum and should
receive an 'equal allocatEon of human and material resources. These
resources are in addition to those r*gulted for formative and/or summa-
tive evaluation.
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Reduction of project funds reduced the number of site visits and
reduced the amount of data collected from teachers in /973-1974. There

..were no funds within the budget to pay -teachers for collecting and
;forwarding the evaluation materials to the project staff. Site visits
I.helped to stimulate the flow of such materials back to the project
.staff. Reduction in the nuinbei of site visits reduced the quantity and
quality ,of materials received from the teachers. It also reduced the
human support for teachers, and human support is essential for an inno-,
vative project where the teacher 'cannot look at the materials and
obviously see whOtPthe pedagogical tasks are.

Holding the first site visits within one month to six weeks of the
time school started proved to be,a very effective technique for teacher
support. If site visits could have been followed by several more
visits, at least three more during the school year, there may have been
more effective communication to teachers and to principals about the
objectives of-the program. Teacher support materials could have been
provided verbally during these visits.

Teachers found the management of organisms difficult. The energy
crisis resulted in the lowering of school thermostats during holidays
and weekends. The lowering of thermostats posed severe problems for
activities involving the growth and delielopment of plants and animals.
Additionally, many teachers 'at the middle school level had no experience
in the care and maintenance of living plants and animals in the class-
room. This lack of knowledge, and also the lack of support materials,
mane it difficult to handle modules that used living things. Studentsasked for more animals, and plants in future activities. Teachers were
at best lukewarm toward the idea.

Attitude scales and opinionnaires administered to teachers at theend of the school year?indicated a general positive feeling toward the
use of Human Sciences In the seventh and/or eighth grades. Of course,
'for many of the test teachers there was no opportunity for them to
continue with the field test classes because either they were in an
elementary school, or they were not, interested in or could not- be
assigned to teaching seventh- or eighth-graders.

The results of the first year of testing showed that the field
test teachers learned:
o to teach science classes in which many different activities aregoing on at the same time.
o to treat students as Individuals with unique needs and skills and

' to assist them in' selecting the most effective combination of
activities for their growth and development.

o that grading and evaluation, even with quantitative data, is a
judgment teachers make. Teachers can,devise cooperative evaluation
and grading programs with students.

o to work with students on solving management problems and to make
the management problems, associated with a complex multimedia cur-
riculum program a valuahlq learning experience for students.

4
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During the f1.rst yeaf of field testing Human Sciences proved that:
o it is equally effective in different of the untry with a

vaqety of teachers, angvIth de,1,range o u ent backgrounds
ifana ab-lities. -°."

1\k"*-Thal

4; interdi iplinary studies--selecting content and ethodologies fron
the biolog , social, and behavioral sciences could be accommo-
dated .in science departments and in team teaching contexts in
middle and junior high schOols.

o activity choices of eleven- to fourteen-year-olds were not clus-
- tered by .content or difficulty, nor were they influenced by the

grade levels of the students.
o students could learn to manage an environment (the classroom) that

had scarce resources and as overpopulated.
o reading, writing, and arithmetic skills were utilized meaningfully

in contexts where students'neded them to solVe problems of their
choice. . r

o students could improve their skills in self-direction and reduce
the need for continuous supervision in a _pounded free-choice
environment, where they could choose fro nr within a provided
curriculum.

The Students
4

The students in Human Sciences came from a diversity of back-
grounds. They were not a random sample of sixth-graders in the United
States, but they represented a wide. range of that population. As can be
seen from the cities in which test classes were located (see Figure 3,
page 33) test sites were located in most of the major geographic regions
of the United States. The sites on this map included the Dissemination
Centers in which Human Sciences materials were used in demonstration
teaching, 1974 to-3,1976, and the field test sites for the Level III
KNOWING module, tested in the spring of 1977.

Boys and girls were equally represented in the 569 students from
whom data were obtained. The meat age for the group at the end of the
sixth grade was twelve years, one month, but a standard deviation of six
months and a range of forty-eight.months indicated that there was a wide
range of ahronolipical ages within the group.

The development of the_Level I Human Sciences materials was based
on an assumption that early adolescents would be clustered primarily at
the concrete opprational level of cognitive development. This assump-
tion was translated into several guidelines for activity structure. The
results of the test "How Is Your Logic?," admiriistered, in May, 1974
EP 7410-03), confirmed this assumption, but showed that many students
were not capable of performing concrete operational thought. Teachers'
comments and staff observations suggested that there was a group varying
between 5 and 15 percent of the students who were still in the preopera-
tional stage of cognitive development.
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0 CLASSROOM TRIAL SCHOOLS

DISSEMINATION CENTERS

Figure 3. Human Sciences test sites, 1973-1976' and 1977, an d
Dissemination Centers, 1974-1976. r-

.

The logic test showed a hierarchical structure in cognitive devel-
bpment., Success on simple concrete items was necessary for success on
more complex concrete items and success on concrete items-was necessary
for success on formal items. Using the hierarchical structure predic-
tively and referring to Figure. 4, a schematic "box and yhisker" plot

50-r
.1 student 49 7

45.8 .

ads

10

0

28.5

21.5

14.5*

4.8

Figure 4. A schematic, plot sh64411g the median, hinges, ddjacent,
and outside values of the weighted scores of students on twenty-three
items of "How Is Your Logic?," N=573.
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'Crukey, 1977), a general inference can be-made abdut ET; logical compe-
tencies of the test group.. There were eight/items requiring earll
_concrete operational. competencies that were weighted 1 point each.
There were six-consolidated concrete operational problems weighted 2
points each, six early formal operational' problems weighted 3 points
each, and three formal operational weighted 4 points each. Assuming the
hierarchical structure, a' score of 6 points or better would indiCate
that students could solve early concrete operational -problems:

. (This
and subsequent scores assume 75 percent correct for a problem group to
indicate competence in the cognitive,stage.) A score of 15 points or,
better would be required to demonstrate concrete operational competence.
Half of the test group had scores below 14-points (median, 14.8). Only
eight students ,(asduming complete success on concrete items--a score of
20 points--and 75 percent,success on fprmal items - -a score of 13 points)
in the test group were capable of solving content-free problems that
required formal operational thought. The avoidance of constructing
`activities that presumed formal operational competence was Clearly
supported by both field test experiences and by the results of the logic
test. Further analysis of the 1974 logic test results will be presented
in Chapter 8.

The test group students fell within the predicted theoretical ego
development group (Loevinger & Wesql.er, 1970) of "self-protective," with
a small group in the impulsive stage and a very small group (7 percent)
in the more advanced conformist stage. The small group of impulsive
students (about 18 percent) could present a theoretical problem in a
bounded free-choicel curriculum environment (see EP 8101 -48).

Students' attitudes toward a regular science program wete not
assessed in the formative'- evaluation in 1973-1974. Foi a few students,
Human Sciences was the first and only science course they had experi-
enced. Results from the "What's Happening?" instrument, a thirty-eight-
item attitude scale, indiCated that students concluded their first test
year of Adman Sciences with poisitive attitudes on nine of thirteen

"factors reflecting the structure of the instrument (see EP 7909 -44).

At the end of the first year, the Human Sciences program had pro-
duced student attitudes.that were:

.

o highly positive toward the science course at the end oi one year.
o positive regarding the intellectual challenge'of Human Sciendes.
o very positive about the self-direction provided in Human Sciences.
o positive about Human Sciences in comparison to other classes.
o supportive of their development of self-confidence.

Level I materials were designed for early adolescents who were
believed to be concrete operational thinkers, who could, with the guid-
ance of a facilitating teacher, learn the skills of self- direction-'and
personal responsibility necessary to function in S''-bounded free-choice '

1Bounded refers to, the condition/ that student choice Was generally
limited to the activities within piOblem area or iodule. Free-choice
denotes the fact that no activities were presc5ibed. Students built
their own curricula within the boundaries of Human Sciences.
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The'Curriculum Materials

The Test Group

Data to determine student choices of activities and their evalpa-
tion of activities were gathered throughout the year on the five Level I
modules that mere fieYd tested. The number of students from whom data-
were obtained varied with each module that was tested. Figure 5 shows
the total number of students who Were enrolled at anytime in 1973-1974
(total), the number of students who provided data for at least two
modules (adjusted), and the nUmberom whom data were obtained for each
Level f 'module that was tested.

I
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Figure S. /be total number of students enrolled in Human Sciences'
during 1973-1974, the- adjusted total- -those who were in test classes
for at least two modules-,and 'number of students from whom data were
obtained for 'evaluating each of the five Level I modules.
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Activity Choice

Students had the opportunity to choose from about 150 attivities in
the five modules tested in level I. Table 8 presents calculations of
the mean number of activities completed in each module from the number
of activity forms that were turned in by all students divided by the
total number of students in the group (569).' This calculation includes
all students in the data pool regardless of whether or not they turned
in any activity ,evaluation form data for each particular module. The
mean activities completed ranged from a high of 4.83 in BEHAVIOR to a
lbw of 1.97 for the GROWING module. In every module, girls turned in
more activity evaluation forms than did boys (see Table '8).

TABLE 8
Number of Activity Forms Completed for Each Level I Modulg (students

with no data in some modules are included)

Module, Group

No. of
Activity
Forms Mean S.D. Variance N

BEHAVIOR, All Students 2,749 4.83 4.26 18.15 569
Boys 1,098 4.26 3.70 13.69 258

l

Girls 1,651 5.31 4.63 21.40 311

.o.

SURVIVAL, All Students 1,313 2.31 3.07 9.43 569
Boys 510 1.98 2.76 7.61 258-
Girls 803 . 2.58 3.29 10.80 311

SENSE..., All Students 2,683 4.72 4.21 '17.75 569
Boys 1,195 4.63 4.35 18.90 258
Girls 1,488 4.78 4.10 15.85 311.

...

LEARNING, All Students 1,779 3.13 3.34 11.17 569
Boys 783 3.04 3.4:fi7 13.46 258
Girls 996 3.20 3.05 9.30 311

*ROWING, All Students 1,122 1:97 2.34 5.47 569
Boys 478 1.85 2.22 -4.90 258
Girls 644 2.07 2.44 5.93 311

TOTAL 9,646 16.95 569
BOYS 4,064 15.75 258
GIRLS 5,582 17.95 311

If the students who did not turn in any activity evaluation forms
for each particular module are removed, the mean number of .activity
forms increases to a high of 5.90 for BEHAVIOR and a low of 3.12 for
GROWING (see Table 9, page 37). We also note in Table 9 that the number
of students missing from each module ranges from 96 to 254. These data

t indicate that the completion of an "Activity Evaluation Form" by stu-
dents or the return of such forms to the Human Sciences Project is
likely to be incomplete. It is unlikely that as many as 250 students'
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were absent for the full period of a module. It is unlikely even that
at many as 96 students were absent for a module; therefore, the inter-
pretation that any students either failed to turn in activity evalua-
tion sheets or that their teachers failed to forward them to the Human
Sciences Project, is tenable. It is not known, however, how many of
these students actually failed to choose any activities within each
module. This unknown factor confounds the interpretation of the mean
number of activities chosen in each module. It also confounds the total

activities studied on the average by students during the .

sc . 1973-1974..?

TABLE 9
A Comparison of A8tivity Use in Level I Modules, based on "You

Are the Judger Forms, with Students without any gams in any Module
Removed from the Calculations

I

N of Students
Module Mean S.D. N with No Data

BEHAVIOR 5,90 3.98 466 100
SURVIVAL' 4.21- 3.03 312 254
SENSE... 5.71' 3.98 470 96
LEARNING 4.62 3.10 385 181
GROWING 3.12 2.25 359 207

Total 23.55

Although activity choice wee: not the subject of direct formal"
investigat%ion,' the data presented ;in this section support the positive
reception of activity choice by students, teachers, parents, and admin-
istrators.

Activity choice was viewed as a major positive contribution to
student motivation-and tothe observed task-oriented behavior that was
so evident in many Human Sciences classes.' Choice accommodated the wide
range of developmental levels found among early adolescents. It made it
possible for slow students to complete several activities successfully,
and to feel a sense of acoamplishmentfrom their efforts. It also made
it possible for other.students to choose a great many activitiep and to
accomplish many learning tasks without being held back by the class ab a
group. Choicealso made it possible to include activities that would
not be feasible if required of all students.

Choice made it possible to include activities in the modules that
enabled a small group of students to carryout a community -based study
(a field trip) without requiring teachers to arrange a field trip for
the entire class., Planning the. field trip,, arranging for parental
transportation, amd-arranging the necessary school and community permis-
sions were part of the learning opportunities offered by such out-of-
class activities.

'

Choide had its limitations. When activities were linked so that
data from two activities were to be reexamined and compared as the
content of 'a third activity, choice for the third activity was quite
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low. This pattern of choice cannot be strictly attributed to its build-
ing on other activities, for this kind of activity generally required
complex cognitive operations. The choice patterns of this activity were
similar to other activities with complex cognitive operations.

. Choice was A concern to those who felt that all students-Should
have a basic core-of activities. This concern was expressed in informal
discussions with both educators and parent, but did not represent a
majority viewpoint.

With regard to choice, it was found that:
o, students learilied to use their time constructively in the bounded,

"free-choice environment of Human Sbiences.
o the Human Sciences-Program had a major positive influenceon stu-

dent motivation apd conaitment to learning.
o choice made grading students difficult because activities were of

different dutations and difficulties.
o teachers f hd -that chOice provided effectively for individual

difference nabling the full range of students to be productively
r` engaged in activit4es,that had personal relevance. It was found,

however, that some modules in Level I did not provide enough cm-_

Iblex activities for the most able students.

Activity Structure

Productio% of the early modules in Level I was being completed "as
the data from testing the pilot modules were being prepared for inter-
pretation. Therefore, the findings from major data sources were similar
to the outcomes from testing the pilot modules. Unfortunately,. these

o outcomes were not assimilated adequately to make an impact on the first
three Level I modules developed and field tested. Additionally, fund
reductions prevented the greater use of art work in directions to'
students and.' allocation 'of greater resources to student evaluation
materials.' These 'findings were delayed in the implementation until
Level II modules were developed.

ti

The statements below summarize the major findings from the Level I
field test that prOvided further guidance to the development of student
activities:

o the assumption that activities should be introduced in concrete
r ays, and not require formals operational competence was a co
Sssumption in terms of student pompetence

o "activities should be designed for students to complete independ-
ently or with a partner. Activities requiring a group of three or
more were/generally beyond the group skills of early adolescenp.

o activities with living organisms were popular and valuable for stu-
dents unless they required formal logical competence, or well

- developed conceptual schema for their accomplishment.
4r.

o activities need structure and explicit directions for students
rather than provAding'suggestions for what might be done.

)
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o. introductory prose should be limited so that students can get
actively engaged in something early in an activity: Exposition,
clarification, and elaboration, where needed, can follow action.o activities selected as most valuable by students requited contin-
uous thought and action throughout. When 'thought could be
delayed--where the "doing" could be done without thinking--student
ratings, were lower. r

o activities had limited appeal to a limited group of students where
_reading was the only "doing."

1-'

Activity Content

The major content criticism of Level I activities was that too many:
activities were restricted to a single discipline rather than being
interdisciplinary. Secondly, most persons educated in the natural sci-
ences felt that too many activities were based in the social sciences.

The complete exclusion of\jthe physical sciences in Level I was
criticized by some students, parents, and teachers. The general science
tradition of sixth-grade science made many people uneasy out a science
program that had no physical sciences activities.

Content reviewers found the content of most activities in Level I
accurate as field tested. There was a group of approximately le to 20
of the l50' activities tested that were rated as needing extensive revi-sion or replacement. Some reviewers questioned the place of ,several
social sciences activities 'in a "science" course (see EP 7704-19).

Public reviewers also found the activities worthwhile and felt that
most parents in their communities would approve of these activities.
Some questioned several social sciences activities as having no place in
a "science" course. From this observation and the similar'one for
content reviewers', it can be inferred that a small group of adult
reviewers did not accept interdisciplinary studies as an option in
curriculum design.

A iost important finding about content Was that when activities
were potentially controversial, parents were more often supportive of
including them in the school curriculum than were school administra-
%tors or science department chairpersons (see EP 7704-18).

',Module Structure a.

Only one variation of the planned module structure was tested inLevel I. In all but one module, activities were housed in a module box,
with each activity in 'a separate compartment. Students selected an
activity to study, secured the necessary materials, and went to work.
In many instances most students never read a significant number of
activities that were available in any module. In LEARNING, activities
in each of the three p(oblem areas were bound into booklets. Class sets
of each of iihe booklets were provided, and students were issued a book-
let when a problem area was opened for study. The evaluation of this
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format for a module wag overwhelmingly negative. Single activities in
boxes or other compartments were clearly preferred.

The color coding,of activities was found to be a valuable manage-
ment resource. But at the tame time, color, rather than the conceptual
design title of problem areas, was the-commonly used referent by both
students and teachers.

The hypohesrs that modules should only be used for five to seven ,

weeks so that students coul start anew in a fresh subject was confirmed
in the field test. A full r program for sixth-graders, with 45 to 55
minutes per day every day or science, would be best served by six
modules in Level I.

Evaluation Materials

During Level I field test a variety of evaluation materials were
used for student -record keeping, student evaluation of Activities,
teacher observation records of students, and class records charts.
Forms for students to evaluate activities pro'ved to be useful for forma-
tive evaluation., as did the Teacher Observation Record and student
journals. However, teachers did not find these latter two materials
useful. .They alo wished to have achievement .measures for each modOle
or perhaps for each activity. ptudents were also dissatisfied with
evaluation and grading practices./

Test teachers had based their grading. practices on normative proce-
dures, in which students were compared and sorted. Activities were of
different durations and difficulty levels making the number of activi-
ties completed a very limited. data source for grading. The other data
sources for grading students were activity products-- worksheets, quan-
titative data, and c9structions of various kinds. Since all students
in class did not chodse any one activity, there was no common ground for
the usual normative mode of evaluation or grading. Unfortunately, the
developers could not allocate resources fo develop specificrmaterials to
fill this void. .Instead, they suggested ways for teachers to interact
with students and how to subjectively assess their growth and develop-
ment. They left it up to the teachers to translate their own findings
into evaldation data and eventually into grades; This placed a burden
on teachers that most could not handle effectively. The various sug-
gested materials and procedures were later prepared as a working paper
for use i,n discussing evaluation systems for the revised materials (see
SP 7601-46).

In the case of evaluation, testing, and grading, the following
generalizations are supported by field test data:

o Students need to learn skills in keeping records and in self-
evaluation. These can be learned, but most curricula provide no
opportunities for such learning.

o Teachers need specific, well developed, and simple materials for
evaluating and grading students. This development effort could not

be made within the constraints of the development and testing of
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Level I. To accomplish this task, resources at least half as large
in magnitudorof the development of the curriculum itself would be
,required, in an innovative curriculum project.

41

The Program and Program Goals

The field test of Level I made it possible to make general state-
ments about the attainment of program goals. These statements are
provided within the limitations of the data gathered, and ere further
evaluated in the field testing of Level II and Level III. e goals are
not listed in any particular prder:

Goal: to help students develop curiosity about and motivationto
study the natural and social worlds about them.

Data from the classroom observations of task-related behavior and
from 'the "Whatts Happening?" questionnaire support the interpretation
that this goal w s being attained.

a:Goals: bk....en le students to use science process skills and logical
thiiking.

to enable students to use decision-making dkills.

Data from content analysis and from the choice component in the
program support, attainment of this goal. Additionally, data from par-
ents, teachers, content reviewers, administrators, and students provided
valid data that these skills and their development were as important as
the attainment of skills such as reeding, writing, and arithmetic. The
also pointed out the value of choosing and evaluating activities in the
dev,elopment of decision-making

Goals: to enhance students' knowledge and acceptance of themselves--
their body, mind, feelings, attitudes, interests, and values.

to enhance students' kiiiiwledge and acceptance of and empathy
for others--other students, teachers, parents, and those older
and younger than themselves.

Both content analysis of the materials and data from the field test
indicate that activities in which the human organism was the object of
study were considered valuable. Data from parents, teachers, adminis-
trators, and students validated the study of human beings ' as a
legitimate object of study in middle school /junior high school science
classes. Providing opportunities' for students to discuss with, 'ques-'
tion, interview, observe, and otherwise interact with peers, adults, and
younger children were also viewed as legitimate and important.

Goal: to enhance the basic skilols of recording and following written
directions; communicating orally and in writing; gathering,
displaying, and interpreting quantitative data.

41
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Content analysis of activities supported the presence of these
opportunities in the activities in Level I. Early in the school year
teachers were concerned about students circumventing the reading of
directions by doing activities as'they had seen others do them. The
structure of the program--few all-clas activities--forced students to
find alternatives to relying on the teacher to tell them how to do sane
tasks. In regular science programs, the teacher usually uses a great
deal of class time explaThing the text and especially interpreting what
a laboratory is all about. The learned dependence on the teacher that
students had developed was transferred in Human Sciences classes to

other students. As the year progressed, most students improved in self-

reliance. Teacher assistance, in the form of helping students turn to
the activity and not other students for help, was required for many'
students to progress toward this goal.

Goals: to enhance students' appreciation of science as a way of gain7
ing knowledge aboUt the natural and so94a1 worlds.

0 to enhance students' range of interests about andt,understand-
ings of the natural and social worlds.

to enhance awareness that there are many modes of learning and
sources of knowledge that service a variety of human purposes.

Data from content .analysis showed that the program offered many
opportunities for development toward these goals. Data from "What's
Happening?" also supported attainment of these goals, except for the

goal of understanding. No assessment of this part of the second goal
statement was included in the formative evaluation of Level I. The last
goal was initiated through the diversity of activities in Level I but

was notiormalized at that time in the program.

Goals: -to enhance self-esteem due to personal success in the program.

to .enhance responsibility for their own learning.

Data from student interviews, teacher feedback, "What's Happen-
ing?," and "What Is Your Opinion of Human Sciences?" support the

inference that many students were making improvements toward these two
goals. No direct assessment of self-esteem was conducted. However,
responses about self. in relattqn to others, as measured by two factors
of "What's Happening ?," indicated that many students were uncertain
adbut themselves. Attainment of these goals would not be expected at
the end of one -third of the program. Also, one would not expect attain-
ment by large numbers of sixth-graders on developmental grounds. t,

Concluding Comments

For the very small investment in evaluation, the data gathered from
the field testing of Level I yielded A great deal of information about
modufes, activities, evaluation, and the Human Sciences "P4ogram in
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general. Some of this information was fed immediately into the planning
and development of the Level II materials. Other data were not assimi-
lated in time, nor in some'instances were resources available to imple-

) sent them in time to influence.Level II. Many of these latter results
were used in the development of Level III materials.

. The field test of. Level I raised questions about the inclusion of
physical science materials in what was initially conceptualized as a
life sciences-oriented program. It also raised questions about a second
kind of "balance": Ho* much ands what kinds of activities oriented to
the social and behavioral science could be tolerated in a program that
was designed to be interdisciplinary, but in the practical world of the
schools was to fit into the niche occupied by existing courses in the
natural sciences?
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CHAPTER 5

THE LEVEL II FIELD TEST

Four modules were tested in seven school sites with thirteen teach-
ers and between 310 and 490 students during the 1974,1975 academic year.

Wive school sites were the same as,in 1973-1974 (see Chapter 3), but
students in two elementasy schools transferred to junior high schools
within the same school districts. Table 10 shows the fall, 1974 enroll-
ment in _test schools and classrooms with experienced and inexperienced
teachers and students. "Experienced" indicates that the individuals had
participated in testing Human Sciences in one or more previous years.

TABLE 10
Number of Experienced and Inexperienced Teachers and Students in the

Seven Field Test Schools, Fall, 1974

Teachers Students
,

Schoo\
Expe-
rienced

inexpe-tF,

rienced Total
Expe-
rienced New Total

Percent
Retained

1 -1 1 2 59 7 66 76.6
4 0 2 ' 2 82 ,19 101 84.5
5 1 0 1 .48 3 51 55.2
6 0 1 1 56 0 56 70.0
7 1 2 3 67 21 88, 79.8
8 0 2' 2 59 9 67 46.4
9 0 2 a 2 42 19 61 35.61

ALL . 3 10 13 412 78 490 61.9

1 Half of the students enrolled in Human Sciences were transferred
tdLa second junior high school contrary to a prior agieement with the
school district. 'Funds did not permit extending the number of test
sites so these students were excluded from further participation in the
field test.

All teachers were provided with an orientation session of two and a
half days in Bouldex, Colorado, with the Level II materials and with the
evaluation procedures that would be used. Four modules--RULES, WHERE DO
I FIT?, PERCEPTION, and REPRODUCTION--were to be tested dufing 1975-
1975. The modules were produced, distributed, and field tested in the-
'order presented above. Field testing began the first week in October,
1974.

a
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Evaluation Plan

The major evaluation effort for 1974-1075 was to develop self-
evaluation materials and procedures for student and teacher'use. The
initial plan, to be tested in the RULES module, was a self-evaluation
system involving individual evaluation activities at three time periods
coupled with group evaluation--"Review Team"--activities.

Each student was provided with a records folder for each module for
recording when each activity chosen was started and completed. When
each probleA area was to be replaced by introducing a new problem area,
sev al evaluation class periods were scheduled. Students were to
rolc o lete the individual evaluation activities first and then to partici-
pate in the Review Team Activities, as explained in the Teachers Guide
section, "Facilitating .Self- Evaluation," and the guide given to each
student, "Evaluating Your Progress." The rationale for'evaluation in the
Human Sciences Program was presented in an experimental edition of the
program teachers guide, With Learning in Mind: A Guide for Human
Sciences Teachers (Sp 8111-132).

The self - evaluation, system was devised to meet the recommendations
that 'were proposal-during the field testing of Level I. The system
provided materials to enable each student to collect data during the
study of each module. These data were to be kept in the records folder
for the module and were to include a record of activities chosen,
samples of work accomplished (such as completed worksheets, papers
prepared, products produced), and evaluation papers. The folder, when
completed, would represent a portfolio of work accomplished during the
module and would be the central material used to determine the student's
grade.

Achievement was to be determined informally by student-teacher
interaction and formally by student responses to essay questions. The
essay form was selected because of the\open-ended nature of most Level
II activities. General suggestions were provided to teachers for grad-
ing the essay problems, but these were hot completed and made available
until January, 1974 (see SP 7509-41).

Since students were allowed to choose the activities they studied,
essay problems were provided in groups, one for each of the evaluation
periods scheduled for each module. StUdents were to choose one or two
essay problems to answer at each evaluation period. The essay problems
were answered on NCR® paper so that a copy of the'student's response
could be sent to the SSCS: the original was kept for the student's
portfolio.

Review Team evaluation prob \.ems also used NCO paper for recording
the results of review team tasks. Review Team problems were designed to

.engage students in organizing ana synthesizing ideas for the activities
studied. The problems were designed to have small groups of students--
three t6 five--work together to discuss the activities: 'search for
commonalities: and reorganize, categorize, or describe reasons for
choice, or evaluate activities. For example, the first Review Team
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problem in RULES asked a team to sort activity cards into two piles, one
oethe piles being, the activities that at least one member of the group
had chosen. Then the team was to discuss each of the "chosen" activi-
ties, group activities into categories, and give the category a
name.

The self-evaluation activities for each of the Level II modules
were to serve as sources of information for formative evaluation. Site
visits during the year, a feedback conference of the Level II teachers
in May, 1974, and the employment of an experienced Human Sciences
teacher to obs4rve two to three days per week in one test school com-
pleted the evaluation plan for Level II.

The initial pl4n for self-evaluation was used in RULES. Teacher
feedback indicated that evaluation activities were too long. The Review
Team activities took two to three class periods'and were judged to be
too difficult for seventh graders. Students complained that they would
much rather have time to choose more activities than do the evaluation
activities. Teachers were not able to, help students understand the
purpose or value of the evaluation activities, nor were they valued by
the teachers.

With the initial response, the Human Sciences staff decided to
eliminate the Review Team activities. The difficulties teachers had
with eyaluating and grading essay problems caused them to press the
staff "for the development of multiple-choice and other item forms that
could be objectively scored. The REPRODUCTION module, with fewer open-
ended activities and more activities with right or wrong outcomes or
convergent thinking products, became the first, module to include
objectively-scored item forms. Table 11, pages 48 and 49, provides a
list of the evaluation materials prOvided for each of the Level II
modules.

Data Analysis Procedures

Data from the activity records for RULES were transferred in the
Human ScienCes office to optical-scan sheets, converted tgo computer
cards, and processed using SPSS, BMP, and BMDP computer programs.
Activity data from the other Level II modules were transferred to
printed optical-scan sheets by each student.

Essay examinations, administered periodically during a module_were
the only achievement data collected for RULES, WHERE DO I FIT?, and
PERCEPTION. Protocols were developed for scoring those "Choose Your
Problems." Processing for RULES was done by hand. Processing for the
remaining modules was done by computer.,

The REPRODUCTION module achievement instruments included multiple
Choice and essay problems, and a separate booklet with self-report
problems for skills development and attitudes. Evaluation booklets were
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returned to the project office, responses were coded onto optical-scan
sheets, with the resulting cards processed by computer.

TABLE 11
Evaluation Activities for the Level II Modules

Module ProblemArea
Number of
Activities

Individual
tEvaluation

Activities

Group

Evaluation
Activities

RULES Is there a 18 RulesiRecord Review team.
rule? r My Activity Record problems

2 of 9 essay problems 1 and 2
Samples of best work

What should 14 Rules Record Review team
I do? My Activity Record problem 3

1 of 5 essay ptoblems
Samples of best work

How do rules 12 Rules Record Review team
change? My Activity Record problems

r 2 of 12 essay problems 4 and 5
Samples of best work

. Grading (optional)
WHERE Where do I fit 22 Where Do I Fit? Record None
DO I as a person? Samples of best work
FIT? .

When do I fit
as a person?

.

11 Whin Do I Fit? Record
Samples of best work

None

Whin do I fit 11 ,When Do I Fit? Record None
'in the future? Samples of best wok

PERCEP- Perceiving 19 Perception Packet None
TION My Activity Record'

2 of 20 essay problems
Samples of best work

Using 14 Perception Packet None
.Perceptions My Activity Record

.t

1 of 10 essay problems
Samples of best work

Exchanging 14 Perception Packet None
Perceptions My Activity Record

. 2 of 16 essay problems
Samples of best work

-,
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TABLE 11 (continued)

REPRO- What's going
DUCTION on inside?

Whit's going
on between?

How does repro-

duction affect
the family?

Evaluation for
module

.13

9

14

Reproduction Report
Sample of best work

Reproduction Report
Sample of best work,

\\ Reproductlon Report
-Sample of best work

Evaluaion Booklet 1
38 essq.and multiple
&I/Ace problems

11.

Evaluation Booklet 2
Essay and multiple-
choice problems

Evaluation Booklet 3
13 "Skills I developed"
10 "Peelings"

My Activity Redord
Forms 1 and 2

'None

None

None

None

Tone

None

None

Results of Level II Field Tests

'41

Activity Choice and Usage

The first three modules tested were used from eight to twelvenweeks
in test classes. WHERE DO I P/T? was used longer as the printing of
PERCEPTION was delayed. REPRODUCTION was riot tested in two of the seven
test sites. One of these schools had a long teacher's strike, the other
closed early in May. The ,remaining five school sites used REPRODUCTION
from a minimum of three or four days t2 three weeks. 4

Table 12, page 5,0,' shows a comparison of mean activity use patterns
for the Level II modules. Students transferred thformation from their
folders to optical-scan sheets. Teachers reported ambiguity in the term
"finished," with some teachers having students use tbkvterm very rigor-
ously and others quite loosely. The total data activities chosen

the e mea number of activities
/studied.
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Table 12. Statistical data about activity choice patterns foi the ?our Level'II modules.

.

i
11110'

MODULES

ACTIVITIES CHOSEN _ ACTIVITIES NOT CHOSEN TOTAL
NUMBER OF
ACTIVITIES '

IN MODULE

ACTIVITY

FINISUED
NOT

FINISHED
_KT
ERESTING

_
NO TIME

DID NOT GET
TO LOOK AT

TOTAL
CHOSEN

TOTAL
NOT CHOSEN.

X SD RANGE
_
X SD RANGE i SD '.NGE i SD RANGE i- SD RANGE i i

.

RULES 11 6 0-34 4 3 0-14 12 8 0-42 8 0-42 Question not 45 15 4

* 24'

It -
asked

WHERE DO 10 7 0-41 4 4 0-19 9 8 0-43 7 7 0 -- 1 10 0-44 45 14 16
I FIT .

,
::

,

PERCEPTION 10 5 0-24 ¢ 3 0-20 10 8 0-43 10 8 0-41 11 0-40 . 47 14 20

REPRODUCTION
(

. 6 6 0-30 2 2 0-12 4 5 0-39 12 12 0-38 13 11 0-38 36 8 16

4

I
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Review Team Evaluation

One of the "Review Team Problems" in RULES asked' small student
groups to give' reasoned for not choosing" the activities they didn't
use. The results from one of the three problem areas evaluated'is
shown in Table 13. Responses from the Review Team Evaluation Sheets
were categorized into cognitive' attitudinal, and logistic responses.
Cognitive responses were those which expressed experience as contrasted
with emotion or feelings (which were coded as attitudinal responses).
Logistic responses included materials, locations; or the physical
arrangements. A single response may have been coded in all three cate-
gories. Cognitive and attitudinal responies were the most common given
for not choosing an activtky. An unexplained "I didn't like it" was
most common attitudinal response and "no time" the most common cognitive
response.

TABLE 13
Review Teams Reasons for Not Choosing Activities in the Problem Area

"Is There A Rule?" (Problem 2)

Category Example
Number of
Responses

Percent of
Responses

Cognitiye No time 1433 41.7
Attitudinal Didn't Ake it 1337 38.9
Logistic
No reason

Couldn't get materials
,

408
257

11.9
7.5

TOTAL 3435 /V 100.5

Another Review Team problem (Problem-5) asked small groups to
choose the "belt" and "worst" activities. Data were analyzed by tally-
ing responses: and rank ordering the "best" five and "worst" five
activities by problem area andtotal for the module. Of the fifteen

. activities ranked "best" and fifteeR "worst," foul (26.6%) were common
to both lists. These four were "Who's Chicken?," "Rules of the Road,"
"Powder. Horn," and "Loyalty, But to What?," indicating the diversity of
likes and dislikes within the student'groups.

-Teachers reported that the categorization tasks in the-Review Team
problems were too difficult for some students. "They also felt thaf too
much writing was required of students and that students complained of
the time involved, especially-as they wished to begin the next problem
area or module with fresh activities from which to choose.

Responses to the Review TeaM activities raised a large number of
issues for that Buren ScienceS staff that called for future research.
For example, if categorizing activities into groups was too difficult
for students, then how could students perform the usual categorization
tasks they are asked to perform in science classes? One hypothesis was
that in- the Review Team task a system- of categories had to be invented
and justified -- thinking, the use of cognitive processes and. logical
operation, was required for the task to be solved. In categorization
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tasks typical of science curricula the system is given and the problems
students are usually asked to do may be "solved" by memorization.

Essay Problems

Students chose the essay problems to which they would respond. In
RUP,E8f, and PERCEPTION, students wrote responses to five essay problems.
In WHERE DO I FIT? they wrote responses to four problems.

. In-REPRODUCTION, students were provided two "Evaluation 'Booklets"
with seventy -five ;problems, sixteen essay and fifteen-nine multiple-
choice or completion problems. Students were invited to answer as many
problems as they could. They were also asked to rate each problem as
kmpiortant or not important arTi to make one of lix reasons for their
ratings.

I

Essay problems were coded to provide the curriculum developers data
about levels of comprehension that students could express when they were
required to construct responses .to problems. Fozypexample, Table 14
shoW the coding for one essay problem in the RULES module. A general-
ized response, one in which the student could go beyond the concrete
experience of one or more activities an discuss' the problem at a higher
levelof response, was judged to be the most advanced kind of response
to many problems. However,' it was not an icipated that many students
would be able to construct such ia responbe. Over one-third of the
students respilded'in such a.manner to problem 1. These students may
have mentione a s ific activity and rule, but went on to generalize.
Two-thirds of the students gave correct responses, about half of which
were specificot a particular activity they had studied. This was the
expected response for most seventh-graders..

TABLE 14
Responses to Essay Problem 1: Write an Explanation of a New Rule You

Found in "Is There a Rule?"

.Response Type N %

1,

Correct general response 54 34.6
Correct specific. responses 47 30.1

.

Correct response for pendulum 5 3.2
Incorrect resporise 42 26.9 Percent correct 6.19
Incorrect response for pendulum 8 5.1 Percent Incorrect '32.0
TOTAL 156 99.9 TOTAL , 99.9

i

Responses to "Choose Your Problem A," "Write the title of the most
important activity you have done so far in WHERE DO I FIT?," "Why *as it
important to ypu?," and "What new ideas did you learn from it?" yielded
titles of 35 of the 45 'activities in the module. The most highly men-
tioned'activities--there were three--were selected by only 12 percent of
the student8 /N=216) who chose the_problem. The very widespread selec-
tion of "most important" was consistent with the Human Sciences model of
early adolescents that finds high variability within1 grade level. The
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data fuither support the curriculum model indicating that a curriculum
must be di4erse if it is to be viewed as interesting and important to
early adolescents.

Eighty-three percent of the students responding to question "A"
were able to state that they learned a general, a specific, or a combina-
combination of specific and general, fact or idea. Only 17 percent gave
no cognitive reason for their choice of "most important" activity.

When given the statement, "Americans are very much alike," 87
percent of the 211 who chose` to discuss the problem disagreed with the
statement. Sixty-one percent of the students responding gave a satis-
factory reason, presenting differences in beliefs, customs, or both; or
differences in ethnic, family, or cultural backgrounds. Twenty-six
percent gave reasons that included and distinguished between customs and
beliefs, a central distinction in the activities relevant to the essay

--problem.

Student responses to essay problems in WHERE DO I FIT? are summa-
rized in tyo tables. Nineteen problems required convergent responses,
with superior, satisfactory, and unsatisfactory ratings. Table 15 gives
the percentage of student responses to these problems.

TABLE 15
Percentage of Students Wesponding in Three Modes -- Superior,

) Satisfactory, Unsatisfactory--to Essay Problems in the WHERE DO I FIT?
Module Requiring CoAvergent Thinking Response&

Problem Superior Satisfactory Unsatisfactory

A01 *

-111p

47.0 53.0.
A02 47.0 53.0
A04 19.9 80.1 0.0
B02 6.8 88.3 4.9
B03 26.0 35.8 38.3
F01 77.5 6.7 15.7
F02A * 30.3 69.7
F02B * 18.0 82.0
H01 * 26.8 73.2
H02 * 74.8 25.2
H03 * 59.3 40?
MO1 26.

, 21.1-

M02 * - 52.6 47.4
NO1 26.7 63:4 10.0
001 0.0 100.0 0.0
P01 70.2 --) *1.6 28.1
Q01 64.3 14.3 21.4
Q02 * 67.9 32.1
R01 86.2 2.1 11.7
R02 * 66.0 34.0

*A superior rating was not appropriate for this
pioblem.
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Not all problems called for the distinction between superior and
satisfactory, a distinction that placed responses of high generality and
accuracy as superior, and a correct, but specific response as satisfac-
tory. Of the nineteen problems eleven were answered superior or satis-
factory by more than 60 percent of the students choosing those problems,
a response considered very satisfactory for those application problems.

Table 16 shows the responses to problems requiring divergent think-
ing. Five of the six problems were responded to satisfactorily by the
students chOosing them.

TABLE 16
/

Percentage of Students Responding Satisfactorily and to
Essay Problems/in the WHERE DO I FIT? Module Requiri g Divergent

Thinking Responses

Problem Satisfactory' % Unsatisfactor Y %

A07
DO1
D02
DO3
RO1
K02

60.0

71.4

75.5

*42.9
76.2

76. 2

30.9
28.6

24.5 k,

57.1
23.8

23.8

The quality of responses to these essay problems was used as a
major criterion for revising both activities and essay problems. In
some instances, the problems were judged too difficult for seventh-
graders. In all cases, activities were revised to provide more struc-
ture, and to clarify and distinguish the key ideas where student
responses indicated that distinctions were not clear.

One essay problem in PERCEPTION,*.chosen by 109 students, asked for
an explanation of how they felt about the activities they had selected
to study. Responses were categorized into cognitive, attitudinal, and
logistic groups. Eighty-seven percent, of the students responding
included attitudinal remarks within heir responses. About. fifty -seven
percent of the responses were positive, 14 percent negative., and 15
percent were mixed.

There were sixteen essay problems in the seventy-five-problem
evaluation booklets used in REPRODUCTION. Responses to those essay
problems were rated in the same manner as were responses to the essay
problems in WHERE DO I FIT? Table 17; page 55, shows the percentages of
students with superior, satisfactory, and unsatisfactory responses to
these probleMs. Sixty-two percent of the responses were judged superior
or satisfactory. This response level was judged satisfactory, given the
short time that most students had to study REPRODUCTION._ Data analysis
indicated that many students responded to test items that assessed
activities they did not do. This indicated that students felt they knew
more about the subject matter of the module than they actually did,'
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based on their responses to the essay problems. Responses to the essay
problems gave valuable information for the urrinculum developers as they
revised the activities in REPRODUCTION.

Objectively - Scored Problems

Multiple-choice- and completion problems were given only in the
REPRODUCTION module. They were designed to produce means near

TABLE 17
Scores of Students Who Cbose to Respond to the Essay Problems,

REPRODUCTION Evaluation Booklets 1 and 2

Problem

Number
of

Superior
Sequence

Sati,sfactory

Sequence Unsatisfactory
Students

L-
N % N % N

10 117 .8 6.8 15 12.9 94 80.3
,17A 206 119 57.8* 12 11.1 64 31.2
178 217 * * 90 87.6 27 12.4
20 83 30 36.1 18 21.7 35 18.4
21 136 21 15.4 0 0.0 15 84.6
22 136 21 15.4 , 0 0.0 15 84.6
23 13.3 . 14 , 10.5- 9 0,. 6.8 2 10 82.7
24 119 1 .8 69 58.0 49 41.2
26 . 147 23 15.6 55 37.4 69 46.9
37 163 68 .41.7 58 35.6 37 22.7
38 63 * * 42 66.7 21 33.3
45 128 ;17 13.3 67 52.3 44 34.4
55 226 167 73.9 54 13.9 5 2.2
57 155 64 41.3 1'62 40.0 29 18.7
60 97 13 13.4/ 39 40.2 45 46.4
63 139 8 5.8 97 69.7 34 24.5
64 28 * * 27 96.4 1 3.6
65 40 * * 26 65.0 14 35.0
66 40 * * 23 57.5 17 42,5
67 27 * * 26 92.9 1 3.6
68 29 * * 25 86.2 4 13.8
69 30 * * 21 70.0 9 30.0
74 92 16 17.4 44 47.8 32

.

34.8
75 155 10 6.5 86 55.5 59 38.1

All

Problems 2706 600 22.2 1076 39.8 1030 38.1

*A superior rating was not appropriate for this problem.

50 percent to give the best psychometric data about the test. Students
were asked to mark the best response to the items. Many items were con-
structed to ass4s levels of generality that students could achieve in
order to provide maximum information for activity revision.

For example, item 18 in Evaluation Booklet 1 provided a range
more- and less-inclusive choices regarding the ter& '',sexual
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reproduction." Table 18, page 56, presents the item and iterdstatistics
for this problee. A more complete analysis of his problem is provided
in,EP 79-06-40 where the item was Analyzed as par of a subscale of three
problems dealing with sexual reproduction and fertilization. The item
statistics refer to this subscale.

Three-fourths of the students in Celt classes for REPRODUCTION
ventured a choiceon this problem. This large choice pattern indicated
wide enough familiarity with the term for most students to risk a
response.'

About one-fourth of the students selected (c), the most( general
response that Vas valid. Response (d), restricting the applicability.of
the term to vertebrates, was the most preferred alternative. Only 13

TABLE 18
Responses to Choices for Problem 18

Item Stem and Response Choices
Item Statistics

N % rbis

The term "sexual reproduction" can
be used correctly for: /

a. all kinds of animals, but not ,

plants - _

42 13.3 -.16

b. only human beings 30 9.5 -.09
c. most plants and animals 82 26.0 .49
d. only fish, birds, amphibians,

reptiles, and mammals
e. all kinds of plants and people,
f. not chosen

67

16

78

- 21.3

5.1

24.8

.11

-.13

-.41
TOTALS. 315 100.0 -

perce of the students excluded plants from inclusion in "sexual repro-
duc ion. , The negative biserial correlations for all but two distqac-

\-

t s indi ates inverse relationships of selection of those responses
with succe s on the subtest. The biserial correlation for response (d)

shows a very weak relation between this response and the subtest score,
as was exp cted.

Fifty-nine multiple-choice and completion. problems were used in

Evaluation Booklets 1 and 2 in REPRODUCTION. Mean achievement in these
items was 45.7 percent, based on choice of the best response. Again,
analysis of activity selection by problem choice indicated that many
students resppnded to problems when they had not studied the activity
the problem was designed to assess fsee EP 7906-40). Achievement was
within the expected range, especially if scores were calculated by cred-
iting the second best choice, usually a correct but not best choice, as
a reasonable response.

111.=MW
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Student Ratings of Essay and Objectively-Scofg<roblems

Students were asked to rate the objectively-scored probleds impor-
tant or unimportant and to check the most appropriate reason, using the
rating scales shown in Table'19, page 57.

TABLE 19
Response Choices for Student Ratings'of Evaluation Problems in

REPRODUCTION

Importance
and Reason rtance and Reason Answer Guide'

I

NI

a.

b.

c.

d.

e.

f.

Important
Not Important
Everyone .my

I'll need to know it later
I want to learn as much as I can
It's too technical (has special use only)
I don/t see any reason for *nowing it
None of these

Reasons "a" to "c" were considered as indicatInUiupport for the
choice "important" and "d" to "f" as reasons to support the choice,
"unimportant "..

Table 20, page 57, shows the subject matter of the eleven problems
rated important by 70 percent or more of the students responding. Note
that all of these problems relate to the human organisI, even though
reproduction in plants, animals, and humanslwere the objects of study in
the module.

TABLE 20
Subject Matter of Problems to Solve Rated Important by 70 Percent,or

More Students, REPRODUCTION Evaluation Booklets 1 and 2

Item
No. Objective Problems

Item
No. Essay Problems

8 Identical twins 10 Major events of baby's birth
9 Identical twins 26 Breast, bottle feeding of baby
10 Site of sperm production 37 Cam of newborn baby
36 Sex determination of baby* 38 Birth defects.
47 Human reproduction 55 Needs of children
62 Needs of children

Parts and functions of seeds and flowers had the lowest ratings of
importance along with male and female characteristics of animals.
However, there was not' an exclusive relation between "important" and
"not important" using the criteria described above, as the highest
rating of "not important" was 61 percent of the students. The items
highly rated were 'consistently those requiring memorized responses.
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These student ratings were used to help the revision writers 'identify
problems rated "not important," with the inference that the subject
matter or the evaluation item in related activities, item needed to be
revised to assist students in learning the importance of the content of
activities.

Attitudes and Skills

A third evaluation booklet was used in tie FtEPFtODUCT/ONamodule.
This booklet had items in a section, titled,, "Skills I Developed," and
ten items in a_sedtion titled, "Feelings." The "Feelings" problems asked
students' to mark one of four choices, from strongly agree to strongly
disagree. Five concepts were planned for the ten items. The item state-
ments, grouped by the conceptual description of the item groups,, are
shown in Table 21, page 58. The four statements about evaluation were
rated in the desired direction, with the means clustering around the
"agree" value.

4011.

"Working style" yielded scores showing that the central tendency
was that students did not work alone on activities, and that they gener-
ally worked with the same individual or 'group. Responses to "Activity
Choices" indicated that more time would have been valuable and that the
module could have been used longer than it was.

Single items assessed student attitudes toward what they were
learning and development in self-direction, both of which yielded posi-
tive means. A series of skills development questions in multiple-choice
format was provided to determine the degree of science students were
having primarily with the line material activities in REPRODUCTION.
Some activities, like the one using Medaka fish, were chosen by only 11
of the more than 300 students in classes testing REPRODUCTION. Securing
the fish was difficult in some communities and time did not permit the
use of mail order forms that were provided with the activity.

Difficulty getting fertile chick eggs was also experienced in some
test schools. More than half of the students who started the activity
didn't get to finish it (data not shown).

Responses to the skills development problems showed that, in gen-
eral, students were able to do the tasks required to conduct the

activities. Howeveru keeping plants alive and doing the pollination to
produce seeds were both accomplished by less than half of the students
reporting.

Teacher Evaluation of the Level II Program

This section summarizes the responses to the questionnaires and
provides recommendations about Level'// teacher and student materials.
All seventh-grade teachers Using the Level II modules in 1974-1975 were
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TABLE 21
Mean Scores of Students' "Feelings" about the REPRODUCTION Module, from

a Likert Scale with*our Choices: Strongly Agree ( =1), Agree (=2),
Disagree (=3), and Strongly Disagree ( =4). ("Desired Mean" is the

score indicating a positive attitude.)

N Mean S.D.

Desired
Mean

-

Attitudes toward evaluation
189 1. The questions I marked important in 271 2.0gl .74 2.4

Evaluation Booklets 1 and 2 are good
measures bf what I have learned in
this module.

90 2. All of the questions together are a 271 1.99 .78 2.4
good measure of what can be learned
from the activities in REPRODUCTION.

_ _

95 3. This evaluation activity has helped
show me how much I have learned from

270 2.13. .92 2.4

REPRODUCTION.
96 'h. 4. The evaluation activities in REPRO- 265 2.12 .93 2.4

DUCTION are more helpful than the
evaluation activities in other mod-
ules this year.

.

ns yleChoice of workig_
92 1. I worked by myself on most of the 271 3.12 .91 open

activities I completed in this
module. t

91 2. I worked with the same kids on most
of the activities I completed in this
module.

271 1.99 .88 open

Importance of ;earning
93 1. I feel that I learned important

facts, ideas, or skills from the
activities I completed.

269 1.95 .86 2.4

Development of Self-Direction
94 1. I am learning to work more independ-

ently now compared to this time last
year, My teacher doesn't have to
check up on me very often.

,

Activity Choices

262 2.00 .88 2.4

-

97 1. It was easy for me to find activities 245 2.16 .90 2.4
I wanted to do in this module.

98 2. I would have completed more activi- 248 1.53 .78 2.4
ties in this module if I had time.

' 4.
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invited to participate in a conference to evaluate the five Level II
modules.

The purposes of the conference were:

1. to identify successes and problems in using Level II modules,
,2. to evaluate the materials preovided for teachers and students, and

3. to provide information to the project staff to be used In revising
Level II materials and for developing Level III%

1

Nine teachers and the classroom observer for Level II participated'
in the conference.' A series of nine questionnaires for individual
and small-group responses were utilized to gather data. .

Successes and ProbleMS
'6-

The conference opened with a request for participants to identify
and list their three major successes and three major problems with HSP
during 1974 -1975. Successes were provided in two forms, general state-
ments and Specific activities. Generally, students seemed more highly
motivated in HSP than in other courses. They viewed HSP positively, the
course seemed attractive to non-HSP students, students learned new
skills, and "problem" students had great success., In general,
short duration activities seemed more successful than long duration
activities. Specific activities, such as "Class Newspaper," "Hear It
from a Judge," and "Held-a-Person" were mentioned as having great impact
on students.

One major 'problem revolved around arranging out-of-class activi-
ties. Parental concern and school regulations made such activities
difficult to do in some schools. A second problem cerStered ,around
evaluation. Students had difficulty understanding the relationship
between the activities they studied and tbe'evaluation problems. Teach-
ers did not understand how to use the evaluation products. Motivation,
getting students involved, and student disrUptive behavior were also
identified as problems.

Evaluation of Teachers Guides

w Each participant completed a questionnaire in which he or she rank-
ordered the contents of each Level II guide. 'two rank orderings were
requested, "most used" by the teacher during the module and "most impor-
tant" for teachers new to the program.

The activity guides ranked first in both the "most used" and "most
important" categories for three of the four guides, and ranked second
for one guide. Module introductions generally ranked third or fourth.
The packing list generally ranked lowest. Questioning techniques ih

"Closing dates of schools made it impossible for five teachers to

attend. They were asked to complete all,of the individual questiqp-
naires used at the conference.
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PERCEPTION ranked second. ProbleM area introductioni*generally ranked
near the center of ranking hierarchy.

Prom comments made during discussioi and in response to other
questions on this questionnaire, the conce4Pus of the group was that all
materials in Level II guides were important. Rather than delete any
materials, teachers recommended changes or additions. * *- 4

Guide Organization

Teachers favored guides with the following characteristics:

41,

1. loose leaf
2. teachers guides for an activity next to the activity
3. everything together for each problem area
4. a special considerations section in the front
5. a more- compact list of materials included and not included
6. specific teaching ideas, such as techniques in questioning in ,

PERCEPTION
7. charts giving a quick overview of activities for each problem area

(e.g. REPRODUCTION, Teachers Guide, p. 41).
8. questions in lists, not embedded in paragraphs
9. PERCEPTION is a good example of the best guide

Add to Teachers Guides
-41%

4

1. variety of suggestions foreeasuring student gains
2. supplementary film and book lists
3. supplementary activity suggestions
4. for student use only, a self checklist at the end of each activity

(for those who need more direction about "what did I learn7")
5. more suggestions for teachers to help students become problem

solvers and classroom managers
a. setting up the module
b. getting started
c. solving management blems
d. communicating with thers

6. suggestions for motive ng students
7. easy reference overvi charts
8. reinforce ideis for Wit Learning in Mind
9. evaluation should focus on student progress

a. use short answer questions
b. possibly a pretest/posttest for each activity

Activity Organization

Three groups of three teachers each met to discuss and complete a
questionnaire relating to activities, problem areas, and module organi-
zItion and design. ----The first set of questions was concerned with
activity format and organization. Short introductions and art work were
important in 'attracting students to activities. More films, film loops,
and tapes would be desirable, either as part of the module or as supple-
mentary materies to be purchased separately from the modules.

61
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Questions embedded iripatagraphs were generally ignored. They
I._ should be set apart and numbered. Some qUestions were too difficult for '

students.

Step-by-step directions were 40t helpful. Students needed more
specific direction in pulling data tether and using it.

.

Three questions were asked regarding duration of activities.
inwas preference for short activities--thoge that can be completed in from

1 to 3 clawe periods. However, variety of activity ledgth is needed in
every module.. Long-duration activities are:

ed for a small number of students
difficult to store

3. subject to damage by other students
4. accompanied by loss of interest by many students

Students are reluctant to do a second activity while waiting for
. -seeds to sprout, etc. Lon9-duration activities need specific sugges-

tions about other activities to do while waiting. Alternatively, a
cluster of long-duration assierelated short-duration activities might be
one kind of choice provided.

Participants were asked to provide their reactions, other school
staff reactions, and student reactions to activities requiring students
to leave the classroom and school. Legal restrictibns and red tape were
the major problems for teachers, but such activities were viewe0 posi-
tively by trial teachers. Mostly 'favorable comments and 'rapport from
other staff members were reported. S'tudent reactions were generally
favorable, with reports that students policed each other when out of
class, but thatsome students took advantage of the situation.

Problem Area Organization

Teachers reported that the problem area themes were generally too
sophisticated for students. They found the short, concise statements
very helpful for themselves. The matrix analysis in REPRODUCTION was
useful for both students and teachers. A recommendation was made that
matrices should be provided on a form for student use.

Specific comments were asked about stro g and weak problem areas in
each module. In RULES, "How Do Rules Chang ?" was considered weak. In
WHERE DO I FIT?, "Where Do I Fit in the Future?" and 'Where Do I Fit as
an Organism?" were both questioned. PERCEPTION was considered to have :
effective problem organization\structure. REPRODUCTION could not be
'evaluated because of little time in use.

Module Organization

WHERE DO I FIT? was the nly module not mentioned by anyone in
response to the question "Wlii modules were most effective in develop-
ing the module theme?" RODUCT1ON and RULES wre cited as most
effective by two Of three groups. WHERE DO I FIT? was judged least
effective in making sense to students as a module title.
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11,

1Module'packaging was considered to be much better for Level TI
-

modules than for Level I. The major complaint was that most mods0
were incomplete'jmaterials missing) lipon. arrival. Where materialS were
missing, students were disappointed and teachers frustgated,

- 0
Ia RULES, the Integrative activity "Selur IslAand" was not consid-

ered effective. In WHERE -DO I FIT?, -the idtegrattve activity "People"
was nett, Considered effective, ut, "The Where Do I Fit Library" was

\ foundto b aluable andwas used. It is too early to judge-the three
/integrative activities in REPRODUCTION-, -but' one teacher reported that -

students we e starting to use them.

Inclusion of integrative activities-was recommended for Level III,.
-at lease one per module. Games were not viewed positively and small
group integrative activities were suggested.

" Evaluation Of REPRODUCT;ON

Participants were asked to. list activities which 'Were removed froM
REPRODUCTION. Seventeen classes are .using REPRODUCTION. Thirteen
classes were reported in the following sections

"Putting It All Together", and' "Birth of a Baby" were removed in
classes. "Nursing" and "An I Regular". were removed in one cla
Removal was not .a school matter, as,the practice varied with teache s
and students (and_their parents). Need.was expressed for an activity wn

, venereal disease and, from one of three groups, for an activity on birth
control.' Participants were asked -to citeactivities whose use was
restricted and how those were used.. At ,three (of five) schoOls, paren-
tal permission slips were required to do, REPRODUCTION activities.
Within classes, some students were doing activities that_otherszre not
permitted to do. this variability was very Successful from view-
point of teachers, students, and parents.

Evaluation of Pedagogy%

Each participant completed a questionnaire concerned with three
aspects of pedagogy: student c ice, timing, and student involvement.
Participants met in groupg of re to discuss additions to program .
materials that would assist teachers in terminating problem areas and
Modules and in helpAng a larger teacher population to be comfdrtable
with the materials: The first question asks for teacher and student''
reactions to actil4ty choice.

Teacher Reactions; Participants were unanimous .in support of
choiOe as an essential part of HSP. -Enthusiasm, interest, meeting the
diversity of student coMpetencies, and the importance to students of
learning to choose:were some 4easonsstelted in support of choice. 41,

$
"Teachers found thatstudent competence in decision-making varied ,a

great deal. Several teachers provided structurls beyond tho4e suggested

.

.

...,

.

.

. 11

in the Teachers' Guides, such as weeklIr.plans, prepared by: each student -

or. Carefully structured introductions to each problei area l One teacher

43 '

,

4.,
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commented do tbe'growth of student competence in decision-making during
the year.

Student Reactions. For .the most part, students were reported to
respond positively and effectively to choice of activities. Some stu-
dents had difficulty choosing, and one teacher reported that students
became lazy and chose nothing. One solution.for.helping students with
limited Competence in decision-making was to have each student prepare a
weekly-plan of what they wanted to accomplish- *Plans. were considered to'
be plans,' not blueprints, with the optidn .of - changing plans during the
week. This option was a very important aspect of planning.

Evaluation of Module Evaluation Materials

A questionnaire as -king for three comments about each component of
each module was completed by pairs of seventh-grade test teachers. The
.three comments were: "your reactions," "students' 'reNotions," and
'suggestions for ,improvement." A brief summat regarding each eValua
Lion item is provided below.

Folders. Folders with pockets were used and were useful for both
students and teachers. Those fo;ders without pockets were not as use-
ful. Folders could be improved by replacing the comment section with a
question for students-to answer. This could be an activity - specific
question, a question for the problem .area, or a generic question. It

would provide a,statement.that the teacherituld use at a-glance to see
one main idea the student learned,fromthe activity.

My Activity Record. Students pr ferred the Optical Scan format.

/Teachersr would like to have a simple summary from data on this sheet.
Students had trouble defining completion of an activity. Theie needs to
be space for student-developed activities and additions to activities.
A student profile for all modules for the year was suggested.

Choose Your liroblem. Teachers did not understand or use the
output. They felt students picked the easiest ar4shortest problems.
Illustrated and simplified items (see PERCEPTION compared with RULES)
were more acceptable, but students stillliound the evaluation activities
distasteful. Teachers need help,in using the varied 'Student responses.
There was some support for multiple-choice qudstrons..

Review Teams (RULES on*). Students 'could not:work together in

student-led groups. ,The problems, were too complex for them to
solve. This was judged to be an unsbitable activity for seventh
graders.

Student Evaluation Elooklets. The bbefrets were improved from
module to.module. Art work, simplified directions, color, and simple
questions all contributed to more effective booklets: Evaluation
materials for REPRODUCTSON had not been used and were not evaluated at

,.the conference 4
S
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Teaches provided brief acbbunts of how grades were determined in
the r clahees. Several ideas to enoourageirand promote self-evaluation
skills were, suggested.

Evaluation of With Learning in Kind"

-Participants rated each item in tge contents of With Learning ini
Mind.on frequency -..of usq and usefulness. This publication was a firpt
draft of,a Human Sciences Program guide for teachers. With few "excep-
tions-, the contents wer,e, used once and were rated useful. Some sugges-
tions were provided-for revising particular sections of the publication.
Judgment:1 were divided on whether the following four items were useful
or. should be omitted: 01What Does Piaget Say to the Teacher?" "For
Parents," "Modes of LearnThg," wad "Guidel nes for the uses of Animals
in School Science Behavior ProjeCts."

There was unanirAus agreement on the need for an over-all program
teachers guide. Themajor thrust of suggestions for helping teachers
welt to provide an interesting, attractive, stimulating, well-
illustrated, "fun" way'to learn 'about the program.

Science Supplies in HSP Trial Classrooms

A list of common- science materials was provided oto seventh -grade
teachers at the LevelII Evaluation Conference. This materials list
included such items as beakers, test tubes, and common chemicals. Data
concerning the list were obtained from schools 4, 7; 8, and 9.

School 7 had o equipment with thesxception of one meter stick per
classroom. All of the other schools had all of the apparatus, equip-
yment, and glassware. Most chemicals listed were available, but acme
respondents couldn't remember if particular barium or potassiuM com-
pounds were available. Balances and microscopes were present in numbers
ranging from 7 to 18.

Summary

Four ^Level II modules -- RULES, WHERE DO I FIT?, PERCEPTION, 4ndREPRODUCTIONwere field tested- in 1974-75 in the same se<ren schol6ls
that tested Level I. -Thirteen teachers, 1p of whom were new to teaching
Human Sciences, and 490 students, 62 percent of whom had participated in

i the Level I,field test, were involved in testing Level II.

Three modules were adequately tested, but the'fourth, REPRODUCTION,
was tested for only three weeks (or less) and withonly four of the
seven schools participating.

Activity Xe showed the wide range of use, likes, and dislikes
that were fOu Level I. The longer module use time resulted in

-higher use of activities within modules. As with Level the mean use
was'about one - third 'of the number of activities provided in a module.
Animal and plant activities in these modules were not as highly chosen
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as people - oriented' activities. Activities involving interviews with
adults were highly chosen. In classroom visitations, students affirmed
this interest, indicating that they had very limited interactions with
adulti, except for parents and/or teachers: Interview activities gave
both a purpose and a subject to talk about, providing the means by which
a strong desire to talk with a wider range of adults was achieved.

$elf-evaluation, supported by. students' preparing portfolios of
best work was advocated and supported by records folders, work and date
sheets, and by essay test items that were written on NCR® paper so that
each complete student response was available for inclusion in the port-
folio'of "best work" and for the Human Sciences formative evaluation. A
Section on evaluation was included in each module Teachers' Guide.- An
evaluation booklet, with explanations of what self-evaluation was and
how the "student was to be involved in it, were also provided with each
module. Several teachers'aeveloped materials for students to summarize
their work, to grade themselved on this work, and to justify. their
grade. These teachers found -that the student grades were the same as
their 'grades, except for 'a small percentage of students who consist-
ently over--or.under-graded heir work from the teacher's perspective.

Descilte these.succes , both students and teachers were dissatis-
fied with the evaluation materials and procedures. There was siTport,
but not unanimous suppoit, for. objectively scorable problems to be
included with the Level III materials.

Assessment of achievemenE, as measured by essay and Dbjectively-
scored problems, was a part of each Level II module. Essay problems for
each module yielded satisfactocy.responses by about 60 percent of the
students-responding, and superior responses by about 30 percent

Objectively-scored problems were first introduced in the REPRODUC-
TION module. Mean scores for the objective problvms.were,A5 percent for-
the twenty-eight problems in Evaluation Booklet 1; 44 percept for the
thirty-one problems in. Evaluation Booklet 2. Reliabilities for the
objectively-scored problems (Hoyt analysis of variance) were 0.79 and
0.82 respectively, with ranges from 0 to 75 percent and 0 to 71 percent
respectively. The short time for study and the 'invitation to students
to answer any question they thought they could, without penalty, yielded
these results. The critical distinctiOns among the choices on the
objectively scored tests provided valuable information for activity
revision. For example, if the objective in the revised materials would
be to enable more students to generalize the meapingf of "sexual repro-
duction," all relevant activities could include the term and, provide
examples of inclusion and exclusion.

Essay problems were difficult for teachers to,evaluate' and grade.
Keys -for scoring bot1i-objective and essay problems were provided in
REPRODUCTION. Additionally, the first parts of *a teachers guide.
Development of Self - Evaluation for the Human. Sciences Program,
*(SP 7601-46), We drafted and distributed late in the school year.

The teachers guides were considered an improvement over those
provided in ,Level I. Guides for Level IIf were to incorporate"addi-



tional teacher aids, such as "Questioning",in the PERCEPTION Teachers
Guide, which was commended as, an example.of what was needed.

With ten new teachers of thirteen in the forMative evaluation .in
1974-1975 assimilated into the field testing program, the orientation
sessions and teacher materials were shown fo have capitalized on the
results of early evaluation studies. The Level II modules were con-
sidered to be improved over Level I. The evaluation materials provided
in REPRODUCTION were judged the best in Level II, and to serve as the
point of departure for new evaluation efforts for the Level III
materials.

4
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CHAPTERS
ti

THE LEVEL III FIELD TEST

Four moduleg were tested at seven school sites with ten teachers
and approximately 335 eighth-grade students during the 1975-1976 aca-
demic year. All school sites, most teachers, and most students had
previous experience with Human Sciences at Levels I and II (Table 22).
The original evaluation plan--to begin with three classes at the begin-
.ning-of field testing in order to have at least one class at 'each
achool--was met, with three schools having more than one class (schools
1, 4, and 7).

TABLE 22
Numbers of Experienced and Inexperienced Teachers and Students in Seven Field Test

Schools, Fall 1975

SchoOl
Number

Teachers , Students
Experienced Inexperienced Total Experienced New Total

-----__/1 1 36 22 58--, 1 2 78 2 80
1 1 29 0 29

6 1 1 23 5 28
7 ? 1 3 74 11 85
8 1 1 a 23 0 23
9 1 1 20 12 32ALL . 7 3 '10 283 52 3354

All ,but one teacher were provided with a two-and-one-half day
orientation session in Boulder, Colorado, with the Level III materials
and the evaldation materials and procedures -to be used in the Level III
field test program. Four modules--CHANGE, FEELING FIT, INVENTION, and
SURROUNDINGS- -were to be tested during the year. The modules were
produced, distributed, and tested in the order presented above. Field
testing began in the first week in October,, 1975 and was completed when,
each scbool'closed, May and Jurie, 1976.
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Evaluation Plan

The major goal for evaluation of Level III was the development. and
-testing of simple, marketable, self-evaluation materials. These evalua-
tion materials were developed to meet several critical criteria:
1. Flexibility in accommodating unequal numbers of activities com-

pleted by students.
2, Flexibility in accommodating any pattern of activity choice.
3. Providin for success for the full range of variability in student

cogniti development.

4. Providi g simple scoring procedures that yield numeric data.

5. Providi a that could be used for grading individual students.
6. Providing data that could be used in evaluating the effectiveness

of the curriculum materials.
7. Maintaining consistency with the goals of the Human Sciences

Program.

Recognition, knowledge, and intellectual skills were evaluated
through objectively-scored problems. Constructed knowledge and
intellectual skills were assessed through essay problems. Laboratory
skills, student attitudes, and affective dimensions of learning were
assessed through checklists, self-rating scales, and similar devices.

Students choke the problems they wanted to answer. &ere were no
requirements as to how many problems a student should choose. Students
built portfolios of their best work, including the evaluation documents
they produced as they studied activities in the module. A Mapping t
Progress in Level, III, Human Sciences booklet provided for graphs of
activity and objectively-scored problem data for the Level III mod9,ES.
It also provided'for student interpretations of their achievement at the
end of each module. An addition to Mapping y Progress in Human Sci-
ences was provided with FEELING FIT and subsequent modules to map and
summarize work habits and skills development in Level III. The student
evaluation activities for the Level III modules are briefly presented in
Table 23, page 71.

SURROUNDINGS was a very different module in terms'of its structure.
It became obvious, as field testing proceeded,. that there would be
little time left_in the school year for the field test of SURROUNDINGS.
Discussions with teachers showed that they and their students felt that
too much time was being required for evaluation activities. All of
these forces and ideas led to a SURROUNDINGS module with only two prob-
lem areas and twenty activities.

The evaluation design was changed to provide a specific set of
evaluation problems, for each activity. Students would not have test,
booklets for any specific evaluation period. When they completed an
activity they would get the "Problems to Solve" sheet for that activity
from the teacher, complete it, and turn it in for grading.'

The use of modules in test classes also varied considerably.
CHANGE was started in test classes the firit or second week in October.

The module was used from twelve to fifteen weeks. FEELING FIT was used
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from eight to nine weeks, INVENTION from five to nine weeks, and SUR-
ROUNDINGS from zero to 'three weeks.

These differences in modules made it more convenient to treat each
module as a unit, and describe the evaluation results for that module.
Commonalities and differences in the results will be discussed in the
"Summary."

The objectively-scored problems developed for use in Level III were
constructed to determine "levels of discrimination" that students could
make among plausible distractors. No problems were design4 foi mas-
tery, but rather to provide normative data and to have :flea; scores near
the 50-percent level. This was done to provide variance in responses.

Two end-of-program evaluation instruments were prepared for use in
the second week of May, 1976, in all test schools. "How Is Your
Logio?," 1976 edition, a revision of the 1974 version, was administered
to determine logical competencies of Students for selected concrete and
formal operational tasks. The "Science Questionnaire" was administered
to all Human Sciences students and to an equal number of eighth-graders
in each school who had not been in Human Sciences test classes. The
"Science Questionnaire" included a request for students to rank order
their eighth-grade course in order of "best course" to "next best
course," etc.

A conference of the Level III field test teachers was held in
Boulder, Colorado in June and July, 1976. Eight of the ten test_teach-
ers participated in the conference. Written evaluations and taped group
discussions of modules and activities were obtained and analyzed as part
of the formative evaluation.' In addition, some activities were reviewed
by parents and academic scholars in public and content 'review confer-
ences of,the Human Sciences Program held in April, 1977.

Data Analysis Procedures

The optical-scan sheets used for activity records, responses to
objectively-scored problems, and self-rating problems were converted to
data cards. Listings and frequencies (SPSS) were', used for detecting
coding errors.

An important evaluation question considered for Level III was the
question: "Did finishing an activity make a difference?" This question
may be expressed in other ways, such as: "Are the specific evaluation
itas chosen for answering dependent on which activities are started or
completed?" "Are the specific items chosen and answered correctly
dependent on which activities are started or completed?" "Which items
are chosen for answering most often and why?" "What is thilvelationship
between total number of activities started and/or completed and total
number of items chosen for answering and/or items answered correctly?"
These questions were answered for some activities in each module by
analysis of responses to activity-telated problems, Cross-tabulations
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and correlation analysis of data are shown below in Table 24. These
data were comploted for specific activity objectively-scored problem
pairs.

TABLE 24

Design for Testing the Hypothesis, "Success on_Problem Y is Dependent on
Completing Activity X (numbers are call numbers for reference in the

test)

Problem
or

Proems

Activity or Activities

Completed Not Chosen
Data

Missing Totals

Correct 1 2 3
Incorrect 3 4 7

Not Chosen 5 6 11
Missing Data

Totals 9 12 21

This analysis made possible testing the hypothesis, "Success on vow

problem Y is dependent upon completing activity X." A.higher proportion
of responses in cell I (correct, completed) than cell 2 (correct, not
chosen) would support this hypothesis. Higher proportions of responses
in cell 4 (incorrect, not chosen) than cell 3 (incorrect, completed) and
in cell 6 (not chosen, not chosen) than 5 (not chosen, completed) would
provide additional support for the hypothesis.

If proportioris -in cells 1 and 2 were equal and high, the
hypothesis that the problem assessed common knowledge that is activity
independent would be tenable. Further confirmation of this hypothesis
would be indicated by equivalent proportions in cells 3 and 4, and
in cells 5 and 6. Chi-square tests of significance of differences
between cells were applied to crosstabular analyses. One-tailed tests
of significance were applied to the correlation analyses.

A second important evaluation question for Level III Oas the range
of student achievement. Answering the question, "What did students
accomplish?" utilizes data frem Problems to Solve, both objectively-
scored, and essay problems, and-the activity selection data. The thrust
of these analyses will be to d- isplay the range of studeht outcomes as
determined by the module evaluation instruments.. Other statistical
analyses were employed as the need for them develOiped in examining the
data obtained.- -

Results of the Level III Field Test

Detailed analysis of the evaluation data for each of the 148 activ-
ities that were developed anyl.tested in the four Level III modules to be
disCussed here were provided in activity folders for use in revision. A
complete written analysis of the module CHANGE (EP 7706-16) was prepared
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as an example of the kind of module evaluation report initally planned
for each Module. Staff time was not available to carry out this task
for each Level III module. The decision was made that evaluation data
in folders was adequate for revision and that written reports would not
be as valuable as devoting staff time to the actual revision of modules
and activities.

The folloWing parts of this chapter present a brief summary of the
tindings from the Level III field test. CHANGE and FEELING FIT were
similar in structure, with three problem areas each, and with forty-six
and fifty-three activities, respectively. INVENTION, as was previously
discussed, requires a different kind of analysis, as does SURROUNDINGS.

-1P he,pe two modules will be described separately.

Evaluation of CHANGE

The CHANGE module, with forty-six activities and three "skills"
booklets, was introduced intro afield test classes during the first or
second week in October, 1974. This summary will present brief accounts
of activity use patterns, what students accomplished, and whether the
activities made a difference in test achievement.

What Students Did: Activity Use Patterns

Data fort activity selections were recorded by students in their
CHANGE Record. At the end ok each problem area one or more evaluation
periods were scheduled. Students were asked to indicate if they wished
to be accountable for each activity according to the criteria-shown in
Table 25. In the subsequent analyses, students were said to have "done!
an activity if they responded to a "Yes" category and not to hive done"
an activity if they responded to4 one of the "No "' categories (exceptions
will be specified) .

, TABLE 25
Student Indication of Their Experience with Each Activity in CHANGE

if

if

YES
Mark
Mark

1

2

if you completed At least one part of the activity.
if you completed aIl parts of the activity.

Mark 3 if you learned by observing another's activity.

Mark 4 if you haven't looked at it.
NO Mark

Mark
5

6

if you haven't had time to do dt.
if you haven't wanted to do it.

Mean number of activities "done" for the total group, for boys, and
girls are shown in Table 26, page 75. A mean of 14.9 represents 32.4
percent of thefforty-six activities. Although there was a significant
difference between the means for boys and girls (p.B.03), determined by
one-way analysis of variance, the mean number of activities done by boys
and girls differed by only one activity. It is nt3teworty that the
variation in number of activities completed by boys was greater than
that of the girls.
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1 TABLE 26
Mean Number of Activities Done in All Problem Areas In CHANGE

tivities "Done" LI
Standard

Students Deviation

Number
of

Students

Number of Ac

Mean

Boys
Girls

165'

175

14.61

15.31
7.08
5.24

Total 340 14.9 6.25

1Significant difference p*.D3

The content emphasis of the forty-six activities in CHANGE was used
to- construct Table 27. Categorizing the content emphasis in tCHANGE
activities was somewhat arbitrary since many activities included content
across the disciplines. ,..Within this constraint, Table. 27 shows the
proportion of activities having a biological, physical,or social sof-
jinces emphasis, And the choice patterns of students. One-way analysis
f variance was computed to determine if'the number of activities chosen
y boys and girls was different. Boys chbse activities with biological
nd physical science more than girls. Girls chbse activities with
ocial sciences emphases more than did boys (p*.003i: From these data
it appears that the physical sciences activities had mot appeal to
boys, the social sciences to pas, and the biological sc nces activ-
ities, though they were selected by boys toa greater extent, were more
%evenly chosen by boys and girls.

TABLE 27
Content Emphasis in CHANGE as a Function of Activities Chosen by Boys

and Girls

Content
Emphasis

Percent of
Activities
in Module

Percent of Activitie s Chosen
Boys Girls All Students

Biological
Science 40.8 41:4* 40.1* 41.0

Physical
Science 30.6 31.1** 29.5** 30.2
Social
Science 28.6 25.1* 29.5 * ** ,27.3

Totals 100.0 97.6 100.0 98.6

*Significant difference p*.04
**Significant difference p*.03

***Sirificant difference p*.00

Three skills booklets, "Working with Fruit Flies," "Making and
Using Graphs," and "Seeing Small Things," were included with the CHANGE
module. these booklets were designed to be used most heivily in the
problem aree, Change in Non-huMan Organisms:
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For the first- tim4( in a Human Sciences module, four integrative
activities were included in CHANGE. Unlike,other activities in CHANGE,
these were eac r directed. Use data were obtained from six of the ten
test teacher who attended the Level III teacher feedback conference.
All six teachers used _integrative activity, "Earthwatch," but lone
used the activity, "What Does it Take?"

What Did Students Accomplish?

Data for this section were obtained from Objective Problems and
Choose Your Problems (essay questions) from the Problems to Solve
booklets.

There were forty-five objectively-scored problems, fifteen for each
problem area, administered at three different time-periods during the
CHANGE module. Students could elect not to'answer any probiem by selec-
ting the response "I do not choose this p/oblem." There'was no identifi-
cation to enable students to relate objective problems to an activity.

Student achievement, as reflected by mean scores on the Objective
Problems tests, was 53.6 percent correct (Table 28). Mean scores and
test reliabilities for each problem area are also shown in Table 28.
The tests had satisfactory eliabilities. Each problem on each test was
referenced to one or more activities. Since these problems were
untested, as were the activities, studenteachievement is judged to be
satisfactory, but lower than will be desirable for use by students and
teachers in the revised materials.

TABLE 28
Mean Number of Objectively Scored Problems Chosen, Problems Correct,

and Test Reliability Scores for Each Problem Area in CHANGE .

Problem Areae
.No. of

Problems

Problems Chosen Problems Correct
Relia-

bilities3Mean %
1 Range S.D. Mean %2 Range S.D.

Change in Non-
Human Organisms 15 6.2 41.3 0-15 3.98 3.0 49.2 ,0-14 2.58 .80

Change in
Humans 15 6.1 40.7 0.15 4.22 3.5 56.4 0-14 3.11 .83

Change in Non- Alk .

.

living Things 15 5.9 39.3 0-15 4.21 3.2 54.2 0-14 2.74 .84
CHANGE Module 45 18.1 40.0 0-44 9.84 9.7 53.6, 0-33 6.89 ..89

1Percent of objective problems in the problem area test
2Percent of'problems chosen 3Cronbach',s alpha

,Essay problemswere provided at each evaluation period. In the
CHANGE module, a total of fifteen problems were included in the three
Problems-to Solve booklets. Students were \asked to select one Choose
Your Problem to respond to at each evaluation period Responses to
their selections were returned to the Human Sciemees Prdject for coding
and scoring.
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Student achievement" varied from just below to a little above the
50-percent level (Table 29.1. Achievement'on these essay pioblems wasat the same general level se perforManCe as was achievement on the
objectively-scored problems.

TABLE 29. ,

Mean Achievement of Students on the One Choose Your Problem They
Answered for Each Problem-Area'and for the Sum of Three

Choose.Your Problems

Problem Area Mean

Change in Non-human Organisms 1.6 53.3
Change in Humans .4

1.8 4 604
Change in Non-living Things 1.4 46.7

CHANGE module 4.8 53.3

Did the Activities Make a Difference?

Data to use in explaining the effects of activities on success with
objecilive problems were obtained by crosstabulations of students "doing'L and not dolAng" activities, by whether they answered a related objectiveproblem or not, and if they answered the problem correctly. Most
objectively-scored problems were specific to single activities, but
several problems related to more than one activity. There were twelveactivities that had no objective problems related to them. In all,

/tiesixty-thiee comparisons were made between objective problem and oneactivity. The results of these compariso are shown in Figure 6. For
forty-two (66.7 percent) comparisons, studentsedoing the activity choseto answer the related problem in greaterproportions than those notdoing the activity. There were no significant, differences betweenstudents "doing" versus students "dot doing" activities, as determined
by the chi-square statistic. Chi-square was pre -set at the 0.05 level.
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ANSWERED/NOT ANSWERED

Stitntficant Not stgnatcant Stiptycant

CORRECT iINCDRINECT

Figure 6. 'Objective Problems by Activity' comparisons computedfor CHANGE. There were sixty-three comparisons.
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In this report'significant difference Bans 0<0.05, unless specified,.
otherwise.' ,

b, -

Having done the activity made a significant difference in getting
the problem correct for-27 percent of the comparisons,- In 6.3, percent
of the comparisons, students who did not do the activity answered the
problem correctly in greater numbers.,,than.did students who did the
activity. -For two-thirds of the comparisons there was no significant
difference between those doing and those not doing the activities.

In terms of correctly answering most obj tive prohleMs, doing the
related-activity did not appear to be advantageous. It must be remem-
bered/ however, that students were advised to be selective and to do
activities for, ideas and problems they didnkt know about, hut'to anawer
every test problem they wished. The assumption can be ade that many
students who did /not choose a particular activity al had sane
knowledge about' it. The.option to selett did- not ch b-

lew" seemed to provide students the opportunity to avoid problems they
could not answer and to reduce guessing. This Observation has minor
evidential support from one objective problem that wab prtnted with this
option omitted. All Students answered that problem.

.
'Cummulative Effects of.Activi,ties and Skill Booklets

The.possible influence of the:cumulative effects of several activ-
ities and skill'booklets requiring similar 'skills or cognitive learning,
as meaOured by objectively-scOred problems, was investigated for four
activity/skill booklets (see Tfhle 30). Cumulative effects were found

TABLE 30
Activities, Skill Booklets;' arid ObjeCtiveProOlems Examined to Determine

Cumulative EffectS''

Group
Number

.

Activity/Skills
Booklet Titles

Related
Ohjedtive
Problems

.
,

'//,

,0

Common Idea

Results'
of
Analysis

1-
.

The More the Better"
,

Making and Using
8 Interpreting Graphs

, ? ,

. Yeast It -

Change the Recipe

1

6

,9

Yea,kts,are organisms
cause of fermentation
Cause of fermentatigh

,

IFI

+

+ '

1

.

Chonge and Change Again
0f Time and Temperature

.

Working withIruit Flies

.

4

10

MetwetphoSis
LffMfcle'of fruit fly

.
f T

-

1

4

.

-.

.

Change and Change Again
Of Time, and Temperature
,MicrOhiain Milk
irking with Fruit Flies

. . .

-N, :

.

. 11

I
..

.

Incubator fa ctiom

. .

,
.

-

.
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in three of seven investigations.
Explanations of two othese investi-4p, gations will illustrate these findings.

The,common idea for Group ,2 and objectively-scored problem 1 wasthat yeasts are organisms, not lifeless* clemicals. The question inves-,tigatpd was, "Will the proportion of udents who do both Group 2activities perform better ,on objectively-scored problem 1 than theproportion doing'more or only one of the Group 2 activities?" Figure 7displays the Oositive cummulative effects of doing both activities on,performance, both for 'choosing to answer the problem and in selecting
the correct response. Similar effects were_found for the Group 2 activ-

. ies and for objective problems 6 and 9.

f

60

1

Answered problem
'--Correct answer

2

UMBER OF ACTIVITIES DORE

Figure 7. The effects of doing zero, one, or two activities on'answering and selecting the correct response to related objective prob-lem 1. the activities are "Yeast It"'and "Change the Recipe."

Negative results were found in four of the seven inviftigations.
Investigating the _same problem propoied above, but for .Group 3 activi-ties and 'objective problem 10, doing only one of ,three activities
resulted in increased performance over none of the three. Doing eitherone addi tonal related activity and/di

using the related skill bobklet
did not rove performance (Figure 8).

"7/

.0/
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, 4Answered problem
---- Correct answer

4 I .

50'

2
t../ 401
et
wa

. 30

201

10

v _
NUMBER Of ACTIVITIES DONE

Figure 8. ,Theeffects of doing zero, one, twos, or three activities
on answering and selecting the correct-response to related objective
problem 10. The activities are "Change,and chaigeAgain," "Of Time and
Temperature," and the skills booklet; 'Working with Fruit Flies".

I

'These seven investigations showed that'when students chose activ-
ities that could be related to -each other (Group ?) , their performance
on objectively-scored problems was increased. When potentially. related_
actlVitiesknere not written so as to complementone-snothei, cumulative
effects didirnot result. 'The negative results in the ,analysis are ;con-
sistent with the low usage of the skills booklets and Point tO potential
activity interrelations that were strengthened in activity revision.

Evaluation of FEELING FIT

Activity Use Patterns

This 'module contained fifty-three activities grouped into three
problem areas. An evaluation period (or periods) was scheduled before
each teacher decided to introduce another problem area.,

Activity choice records were kept in the FEELING FIT folder, with
students transferring -the data to optical scan sheets with the same six
choices used in CHANGE (Table 2. The mean'number of activities done
for boys, girls, and the totalgroup is shown in Table 31. There was no
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significant difference between the number of activities.done.hy boys and
girls (one -way analysis- ofevariance, data not stiown).. The mean of about
fifteen activities represented 28.3% of the fifty-three'activities in
thy module. Although the percentage is lowyr than that of, CHANGE, the
total number of activities, done -was about-the'dame, even though the, use
of.FEELING FIT was shorter than CHANGE by'two to fourNeeks: Analysis
of activities by - problem areas 'showed that fewer of the community-
,oriented activities-in the-last problem area were chosen by students
than were activities in the first two problem areas. The standard
deviations'shoieed a greater variance of number of activities done-by
boys than by girls. a

TABLE 31'
_Mean Number of Activities Done in All Problem Areas of FEELING FIT

Students

_
Number

of

Students'

Number of Activities Done

Mean
Standard
Deviation

.
.

Range
.

Boys
Girls-

151'

, 168
15.0
15.7

8.54

6.59 .

TOTAL 321 , ,/5,4 '7.57 0-40

rc.

ol

. .

-

. The.content'emphasis of the fifty-three activities in FEELING FIT
.gh ed a ,pattern similar to that found in CHANGE, with significant
differences (one-way analysis .of varilive) 'between boy` and girlAhOice
',patterns in activities with physical science and social science empha-
sis. There was no difference betWeen choice patterns of boys and girls
'in biologically-oriented activities (Table 32).'

TABLE 32
Content Emphasis in FEELINGIT as a Function of Activities Chosen by

Soya and Girls

Content
Emphasis

Percent of
Activities
in Module

.

_Biological Sciences 57.7
Physical Sciencek 3.8
Social Sciences' 26.9
Interdisciplinary 11.5

TOTS 100.0 4a.

.

.

Percent of Activities Chosen
BOYS

97.7 .

* *p <. 001

girls All Students

51.1 52.5
3.7* 4.2
32.3** 29.9
10.6 11.1
97.7 "9740

What Did Students Accomplish?

There were forty-five objectively- scored' problems in FEELING FIT,
fifteen for each problem area. Each problem was identified as to the
activity or activities it was designed to assess. Students could elect

s`. to answer or not' answer each problem,' again "selecting "I do not choose
this problem" as one alternative response. Stddent achievement was 49.5
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percent of the problems selected; as shown in Table 33:

TABLE 33
Mein Number of Objectively-scored Problems Chosen, Problems Correct,,and-

Test Reliability Scored for Each Problem'Area of FEELING FIT

Problem Areas
No. of
Problems

Problems Chosen . Problems Correct 'Refia-

bilitiesMean % Range S.D. Mean % Range .- S.D.

What Makes Me
Healthy?

Does My Health Depend
on Others?

How Does My Community
Affect My Health?

15

15

15

7.2

6.3

7.2

,

.48:0

42.Q

48.0'

-

0-15

0-15

:0-15

3.95

3.68

3.76

3.5

3.0

3.A.

48.'6

47.6

52.8

-

0-10

0-10

0-12

2.39

2.07

2.61

. .79

1

.77
.

.76

,r

,

FEELING FIT Module 45
.

.

20.6 46.2 0-45 10.06 '10.3 49.5 0-30 5.94 :90

1Cronbach's alpha

s

'Referencing of the test _items to activitieswas done to assist
students in choosing problems in relation to the'activities they had
studied. The anticipated increase in mean achievement in FEELING'FIT
and CHANGE was not accomplished by this procedure as. achievement
was lower, but was still within the expected-range of approximately
50 percent correct.

Assay problems were used only in the evaluation period at the end
of the module. Seven probl4ms cut across activities and were labeled,
"Any activity.: Seven probleA were referenced to specific activities,
and f %ur problems were designed to be 'used with student-developed activ-
ities. Students, were asked to choose and Write resOlonses to any two of
these .eighteen problems.

4

Most of the problems were n?t achievement problems and will not be
reported here. Two achievement problems will be presented to serve as
examples of student responses.'

,

.
.

Problem F presented blood pressure data IsystO1PC pressure over
diastolic pressure) 'for ten persons--24-hours coffee-free, and then 30
alit 60 minutes after drinking one cup of strong coffee. Averages for
each time perfola were also presented: Caffeine free, )7=124.3/82.2; 30
minutes after coffee, n=124.9/82.4; and ,60 minutes after .coffee,_
x=125.1/83.0kStudenti were asked emir conclusions about the effect of

ll

of coffee on blood pre sure, bhsed,on the control data, and to 'give
reasons for their res Pi se.' .

,... .

. 1
. .'

Stwlent respoDies werecodeable into four oategories, ps Shown in
Table 34. The modal,* tendehcy wee to read the data literally,, that small:
differences 'in blood pressure might not be a "real " ,difference. The
fact that nearly,n percent of the students responded in a way that they
recognized either of these possibilities is rather surprising. - 'Simi-

&
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'larly sur.priling is the approximately 24 percent of the students who
could not give a statement or read the data in reverse. These data werevery useful in restructuring the activities dealing with blood pressure
measurement. It was necessary to make explicit the problem of error and
how large the differences

in mean measurements need to be if they are to
be interpreted as "different.

TABLE 34
Student Responses to Choose Your Problem Fl

Res pon se Categories N

Blood pressure goes up 41
Blood pressure goes down 16
Blood pressure stays the-lame 25
No statement of effect 5

`TOTAL 87

47.1

18.4

28.7

5.7

99.9

Did Activities Make a Difference?

Forty- fi- ve.'objectively- scored test items were matched with one ormore of the,fifty-three activities in FEELING FIT, resulting in fifty-four .item-by-activity pairings. Thirty activities were evaluated byobjective problems. Figure 9, page 84, shows the outcomes of each oftwo comparisons. *The first comparison' shows that forty -five of tilb
fifty-four comparisons for -answeting or not answering the problems were
significant for those having chosen the related activity. Answering theproblem 'correctly showed a significant, difference for those having
chosen the activity for six comparisons, with one comparison favoringthose not choosing the activity.

Choosing and studying the activity related to particular objectiveproblems made a difference, in most cases, on whether students chose' toanswer a particular objectively-scored problem. Students who hadn't
done the related activity, but did choose to answerproblems, respondedas expected. They .knew the material and generally were as able to
select the correct response as well as students who chose the activity:

A tompdrison of a relatively easy and relatively difficult problem
further illuminates the difference activities make. Table 35, page 84,shows that 81.5 percent of the students answered the problem (256/314)with 88.i percent answering correctly (226/256). A little less than
half of the the students who did the problem answered correctly and afew lore than half who had not done the activity answered correctly.
Those who had done the activity and those who hadn't were about equal in
numbers. This compirison pair was in thi "not significant "-groups inboth parts of Figure 9.

4

Table 36, page 85, shows a Itignificant" (Figure 9) oamparison pairfor a more difficult item. Only 39.9 percent of the students answered
''the question and only 36.8 percent of those answering the question
answered correctly. The comparison further shows that 84.8 percent of
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the students who did the activity answered correctly as compared with
15.2 percent of those who didn't.

Comparisons favoring those having done the activitS,.

RCM* Comparisons favoring neither those having done or

55 not done the activity.

/ / / / //. Comparisons favoring those not having done the

activity.

S13nif- Nct .
.cant* slgnif-

cant

Sigrif- Not Signif-
icant* icant'

' cant

Answered/Not Answered Correct/Incorrect
Tne Objective Problem

*p. ).05
4

Figure 9. Objective problem-by-activity comparisons for FEELING
FIT, computed separately for those who answered or did not choose to
answer the objective problem and for those answering the problem cor-
rectly or incorrectly.

'411°

Even though tMre were only six comparison pairs in which differ-
ices in correct response to objectively-scored problem response favored

those doing the related activity (Figure 9) , twenty-four of the fifty-
four comparisons Lavored those who did Ehe activity. The opportunity
for students to answer questions, whether-Or not they had done related
study, is parallel with the option offered in regular science classes.

TABLE 35
The Relationship of Having Done the Activity, "Having Investigations,"

and Resppnses to Probtem 25 on Acne

All students Answered Correct answer
N % N % .14 %

Did activity
Did not do activity

139

175

44.3
.

5.7
123

133

48.0
52.0

106

, 120
46.9
53.1

Totals 314 100.0 256 .100.0 226 100.0
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TABLE 36
The Relationship of Having Done the Activity, 'Venereal Disease," and

Responses to Problem 31, on Syphilis

All students Answering Correct Answer
N % N % N %

Did activity-

Did not do activity

-

150

163

47.9

52.1
89

36

.
71.2

28.8
39

Y
84.8

15.2'
TOTAL 313 100.0 125 100.0 46 100.0

The unique design,of the evaluations study made it possible to separate
those who claimed to have studied relevant .material, an option not
usually found in current science ,instruction. No data are geneiany
gathered as to whether the student read the reerant text material or
participated in related work in class.0

These data show that activities made,a difference in achievement in
some instances. It also showed that students learned informally in or
out of school and that this learning was useful in science achievement.

)ills Development

During the FEELING FIT evaluation period, students were asked togive their perceptions of what they had accomplished by doing the
FEELING FIT module. The items and response_frequencies are shown in
Table 37; pit-o- 86. Each stuifenrwas asked to respond to nine statementsby marking "strongly agree," "agree," "uncertain," "disagree," or
.strongly disagree." The first three statements-referred to the use of a
thermometer, sphygmomanometer, and microscope. Sixty percent of the
students felt that they could read a thermometer and over 70% felt they
they could use a microscope. As for. the sphygmomanometer, only 30% felt
that they could use one to measure blood pressure while 50% were at best
uncertain about its use.

In response to other statements, over 50% of the studegts felt that
they were writing more understandabldranswers to "Choose Your1Problem,"
that they had learned_new things about careers, and that they had tried
to change some of their habits because of activities in FEELING FIT.The mean responses to statements about reading books and articles
because of FEEI,ING FIT activities done, and to making arrangements with
adults to do activities in the community, were 2.8 and 2.7 respectively.About half Of the student§ either were uncertain about these two state-
ments or definitely disagreed.

The ninth statement in the Skills Development Questionnaire was
open-ended. Did the students feel that they had improved in any skill
Important to them The mean response of 2.2 indicates that they agreed
that they had. However, only 21.6% of the students responded to this
statement, whereas approximately 88% responded to the other statements.
Such a'low responsei'level makda it difficult to interpret the data on
this item.
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TABLE 37
Skills Development, Results of a Self-report Questionnaire

. Strongly
Agree

1

Agree

2

Un-

certain

3

Disagree

4

Strongly
Disagree

5

Mean
Response

I can read a thermometer accurately. 31.1 29.0 19.2 , 6.4 2.7 2.1
I can take blood pressure Accurately with

.a sphygmaranometer. 9.8 20.7 27.7 19.8 10.7 2.7
I can use a microscope to see small

things. 45.4 28.7 8.5 4.3 1.5 1.7
I an, improving my skill in writing under-

standable answers to "Choose Your
_

Problem."

I read parts of books and arti es, because

21.0 39.3 17.1 7.3 3.7 .2.2
. t

of activities I did in FIT. 16.8 23.2 21..6' -18.9 7.9 2.8
I an learning hew to make arrangements with

adults to do activities in the community. 15.5 22.6, 25.0 18.6 6.1 2.7 ,
I learned new things about careers in

.. .

FEELING FIT that I didn't know before. 19.8 34.8 21.3 6.4 5.5 2.3
I triedno change some of my habits that

affect my health because of activities ,

in FEELING FIT.
.

21.3 29.9 21.0 9.8 6.4 2.4

Overall responses on means 6 20.1 25.4 17.9 10.2 4.9 2.1
Any skills -you improved upon, during the

module, that were important to you.

,

6.1 6.7 5.2 1.5 1.2 21/

. 1

Evaluation of INVENTION

. ,

The INVENTION module was designed to test the utility of long
activities that considered five qUestions about each of twenty-nine
inventions. Each activity was prepared in a series of parts with
(generally) each part considering a single question, or sometimes two
questions about each invention. The.questions poposed for each activ-
ity are:
o How does it (the invention) work?
o How is it important to me?
o How is it important to others?
o What has been its past?
o What will be its future?

What Students Did: Activity lisePatterns,

Teachers were asked to encourage students to choose an activity, ------
(invention) of interest to them*and to do at least two parts of the
activity before selecting a different invention to study. It practice
sortie teachers in test schools empharlized this suggestion, others did'
not. There was no formal requirement that all parts, or even more than
one pait of 9n activity be'attempted. In most instances the first part
of each activity involved making something, or perfoiming some other
*hands_ on" experience (incluOing interviewing4. Other parts of each
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activity included analysis of data or of -how the invention worked, and
reading and/or writing about the invention.

Questions proposed for this part of the study were:
4

o Which activity parts were most highly used?,
o What did students do in these activity partaiL-2-
o What use was made of the other parts' of these same activities?
o What did students do in these parts?
o Are there any patterns of choice that emerge from a comparison of

the highly-used parts of activities and the other parts of the
same activities?

The twent9-nine activities in INVENTION consisted of as few as two
to as many as thirteen parts (Table 38). In all, students could choose
from 154 different activity parts.

TABLE 38
The Frequency of Number of Parts in the Twenty-nine Activities in

INVENTION

Number of Parts f

2

3 5

4 7

5 5

6 3

7 5

-8 0

9 2

10 0

11 0

12 0

13 1

Total 29

Data tbr activity use patterns were recorded by each student volun-
tarily.on her or his INVENTION Folder. At the end 'bf the module these
data were transferred to an optical scan record sheet. The data
reported Vre were obtained from the optical scan sheets..

The INVENTION folder listed each activity by title. Two columns
were provided for each activity listed. The first column directed,
"Circle the parts of the activity you did." The second column directed,
"Circle the parts of the activity you want to be accountable for."

The optical scan activity record instructed students to refer to
their-INVENTION folder and for each part of each activity:
o Mark 1 if you circled the part in booth.columns.
o Mark 2 if you circled the part, in the first column,. but not -the

second.

Mark 3 if you circled the part in the second column, but not the
first.

.fm
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o' Mark 4 if you didn't circle the part in either column.

If instructions were followed, data (a mark in spaces 1-4) should
bave.been obtained fof every student. Missing data for the 154 parts
ranged from 6.6 percent to 12.2 percent of the 288 students from whom
data were obtained.

INVENTION was used in six of seven test clas'ses and for a range of
nineteen days to fifty-eight days with a mean of thirty-two days. The

seventh test school used INVENTION for only seven days as teachers were
on strike for a long period and could not complete Level III testing.

A review of the data from' the optical scan sheets showed that
twelve activity parts were used by 11 percent or more of the students- -
as indicated by responses 1, 2, or 3. Seven activity parts were used by

10.0 to 10.9 percent of the students. The arbitrary use of 11 percent
or more as "highly" used activities was selected or this Ina is.

Tables of use patterns of the twelve:selected pafte and of he

unselected parts of these same activities were constructed. The

sis below is based on the data displayed in these tables.

Two generalizations are warranted, base,d on the data from
Table 39, page 89.
o All twelve of the highly used parts involved btudentsin making

the invention, operating it, sorting it, sorting,picturesof it,
interviewing about it, or viewing a film about it.

o Seven of the twelve highly used parts required no written w dik.

In two activities, recording data was required.frolvpidtpre Sori-
ing or from interviews. In three activities, fromithree to,

fourteen short answer essay questions were required,$but for twos
of these three parts, the activity did not direct students to

complete.this part of the activity.

The percentages of studehts who pleted the Various parts of
these "highly selected" activities, were alculated in two ways on the
six graphs, Figures 10-15, pages 90 -91. First, students were counted as
having coapletedthe activity only if they marked the activity record
"done and accountable." This-iivesthe most conservative view of activ-
ity completion. Second, students were considered to have completed the
activity if they marked any One of the three responses, "done and
accountable," "done only," or "accountably only." This compu,tation gives
a more liberal accounting 'of the numb ei "completing" an activity pare'.
and is probably the more accurate figure.

Two generalizations are made baied on the data displayed, in these

graph/
o After the initial "action" part of the activity, approximately two-

thirds to one-half of the students went on to complete most or all
of the remaining parts of the activity (se FigUres 10-15).

o The pattern ofdutage of the lesser chose pacts of highly chOsen
activities Indicateshat students deliberatelychose these parts.
A separate computer record search found no students who did only
one part of an activity. In the majority of activities; however&

the last parts of activities were the least chosen.
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Activity

1

Done &
Account

...

2

Done

Only

3

1 6 2

4

Account
5

1 & 2
6 4 What Do Students Do? 4111, Paper Work

N

Schls

Printing IA 15.3 5.2 20.5 6.6 27.1 Make a block Print using rubber bands;
bits of fabric, etc.

None 5

IB' 13.2 5.9 19.1 6.9 26.0 Make a block print using linoleum. None 7

.Money, Monet,
Money '' IA

12.8 5.9 18.7 4.5 23.2 Make coins by striking frOM dies. , 3 essay questions,
not referred to

6

' in activity f
IB 12.5 2.8 15.3 6.3 21.6 View film "Of Art and Minting."

1

5 essay questions,
not referred to
in activity

5

The Camera I 15.3 5.9 21.2 9.0 30.2 Make a pinhole camera. None 5

II 11.5 5".9 17.4/ 6.9 24.3 Take photos with their pinhole camera. None 6

The Telephone IA 19.1 6.6 25.7 3.1 '28.8 Interview at least 5 people, some 'Complete interview 5,

older, some younger; analyze. sheet and 9 essay
problems

.-
o

.
........

Shoes I 17.0 7.3 24.3 13.9 38.2 Sort and categorize pictures of shoes. Record data on
record sheet

6

IIA .13.2 7A 20.8 14.6 35:4 Make plaster cast of foot. None 6

IIB 9.7 6.9 16.6 13.9 30.5 Make shoesfrom wood and leather. None 6

IIC 6.9 .9- 12.8 13.5 26.3 Teat shoes for 1-2 days. None

Machine Shop I 11.1 3.8' 14.9 7.3 22.2 Build a mechanical toy. 14 essay questions

1 Thecriteria for selection ol "most highly,uped" were that 11.0 peicerft Or more students reported to have done the
activity, wished to be 'accountable" forathe activity, or both.
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. Figure 10. Percentage of
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. activity, "Printing."' 7
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Figure 11
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Figure 12. Percentage of
students who participited in the
activity, "The Camera."'
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PARTS OF THE,TELEPHONE

Figure 13. Percentage of ''

students who fiti,ciOted in the
activity, The Telephone."1

-1 0.-4 indicates 'students whomarked.the activity "done and account-
able* only. ---eiindic.ateastudents who Marked the activity, "dope and
accountable,' "done only," or "accountable only." in both instances
the number,doing the' first part of the activity'equala 100yercent.
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Figure.14. Percentage of
411 students who participatedtin the

activity, "Shoes."'

Data for the lesser used parts
in INVENTION are shown in Table 40,
below is supported by data from this
tions are based on data disp ayed in

Vt

'100

80'
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46-

20

0

-- N=32=100%

e N#64=100%

I- II II, 111 III IV IV
A B, A, B A B

PARTS OF MACHINE s}(00

Figure 15. Percentage of
students who participated in the
activity, "Machine Shop."'

of the most highly used activities
page 92. The first generalization
table. Four additional generalize-
both Tables 39 and 40..

o The lesser chosen per of activities are difficult 'to generalize
about in terms of what students did. For example, it is probable
that in "Shoes" and "Machine Shop" the lack of material resources
reduced participation in the lesser used parts- Readings that were
in reference-books rather than part of activities were not'w41
used. Vse of this reference in the revision of the module is
questionable.

o In general, where analysis and interpretation were separated from
the action part of an activity (as in "Machine Shop," for example)
more students chose to do the action part than the corresponding
analysis part.

o A comparison of required written work associated with activity
parts indicates that written work did not appear td influence
choice patterns.

1 .---sindicates students who mar the activity "done and account-
able" only. indicates stu is who marked the activity wdone and
accountable," "done 'only," or accountable only." In both instances
the number doing the first par of the activity equals 100percent.
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TABLE 40
The Lesser Used Parts of the Most Highly Used Activities in INVENTION,

1975-1976, N=288 Eighth-Graders

Activity

. 1

Done &
Account

2

Done
Only 1

..

3

& 2

.

4

Account
Only

5

1 & 2
_& 4

l ,%,,

.

What Do Students Do?
.

.

'
Paper Work

N

Schls
Printing IC

IIA

IIB

IIC
IID

III

.

IV

10.1 4.2

8.0- .

7.3 3.5

7.6 4.2

..i.----4 3 3.8

8.3 2.4
. N

6.6 3.1

14.3

12.2

10.8
11.8

12.1

10.7

5.2

3.5

4.9
5.2

3.5

5.2

\I( 5.2

19.5
I

15.7

15.7

17.015t.6
15.9

Make other block prints--essentially an
extension of IA, B.

Making and printing .with a paper
stencil.

-

Printing through a sc;een.
Printing with screen plus paper stencil.
Printing with screen plus glue stencil.
Investigate mimeo, ditto, aid copy

. machines in school.

,Investigating printing in spapers,
print shops. ,

None

tire

Non
Non
Non

gone

Nyn.1

.

'

4

4

4

5

5

5

Money, Money, irk
Money 7

.v IIB

7.6 3.5

4.9 "d' 3.5

11.1

8.4

. 7.6
.

8.7

18.7

17.1

Bartering. ,

/-44-
.

Inventing a medium of exchange.

3 essay
and
4 ei5say

questions',
chart

questions

4

4

Th# Camera wIII ,

IV

8. 3.8

-6.9 4.2

5.9

5.6

---- .Read abort how cameras york, history
of camera.

Make own photograph papei and print.

None

Non .

3

4

The Telephone IIA

IIB

IICI,

III

IV

9.7 4.5

7.6 6.1

6.6 4.2

(

5.2 4.2

4.9 3.8

4:9

- 2.4

3.1

2.4

2.8'

Select a communications task and deter-
mine when phone or face to face is .

better.

Tir, doing without phone, or have parent
or business person do without.
X.earn about .information .1,zlphone book;
emergencies, etc.
Read about how phone works.
Read about history of telephone.

Non

i

1

Non,

r t

Monet

i

a diagramMak

Non

4
,

5

4

4

. 4

Machine Shop 'IA

IIB

IIIA

.

I
. IVB

.

9.4

6.9

6.9

4.9

4.2
3.8

8.3

4.5

3.5

2.8

4.2

2.8
.

5.2

5.6

6r3

6.9

4.9
5.6

.

-

'.

Operate a model steam engine.

Analyze engine; RPM, high speed.

Operate a model gasoline engine.
alyze Zngine: needle valves, exhaust

parts, dissemble engine. .

Assemble an electric motor; make it run.
Analyze electric motor: draw, use magnet
explain how motor works.

Non4 .

Reccird RPM's, 3
essay questions

1rate

None.

3 essay problems,
function of parts
Nonei

5 esiay questiohs

i

6

5

5

5

5

4

.
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o Highly used parts were not dependent upon being used in all seven
testa sites, but were dependent upon being used by four or more test
sites. The lesser used parts of hi4h1y selected activities, were
accompanied by a reduction in the number of sites at which these
-parts were chosen.

The INVENTION module provided a unique opportunity to test with
eighth-grade students the utility of designing long-range activities
broken into smaller parts. In the activity design, students were urged
to do at least two parts of an activity before deciding to choose to
change to another or to choose among the/remaining parts of the activity
chosen. Data from seven test schools i(N=288) were analyzed. No stu7
dents were% found who chose only one part of an activity. However,
choice of the second part to do was not limited to the logical second
part, although most choices followed this pattern. Data from the six
activities (twelve parts) 'included in this study indicate that from two -
thirds to one-half of the-students chose to continue with the activity
to complete all parts. A consequence of this choice pattern for INVEN-
TION was that the remaining twenty-three activities received less use
than was typical for other Level III modules.

What Did Students Accomplish?'

Forty-fiver objectively-scored problems were used to determine,
student achievement in INVENTION. Because a questionnaire about INVEN-
TION was judged to be important, the questionnaire, was egged in place of
essay problems. The objectively-scored problems were dividedr-into three
groups of 15, to be administered at the completion of each problem area
during the module. Precise data were not obtained about 'usage, but in
Most schools evaluation was delayed to the end of the.module and stu-
dents were asked to answer all problems they felt they could answer
correctly. As in FEELING FIT, all problems were identified as to the
activity they were designed, to evaluate.' The range of parts within
activities made. it impossible to develop Okoblems that would assess
understandings of mostactivities in total. In most instances, problems
related to one part, or at most two parts, of 'activities. In some
instances, problems compared several activities. -L

Student achievement, as reflected by. mean scores on each of the
three fifteen-item subtests and the full, forty-five- item objectively-

.scored problems, is shown in Table 41, page 94.

Achievement was lower than in other Level III modules in all three
problem areas. In this module students chose to answer problems in a
proportion of over three times the number who chose the related activ-
ity. Apparently, students felt they could handle the probleas from

e- their, common knowledge, but scores 4owed that
two

could not solve
problems about the particular invention. About two=thirds of the prob-
lems in this problem area were at intellectual levels of application and
analysis, with the lowest level being comprehension.

93
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TABLE 41
Mean Number of Objectively,- scored Problems Chosen and Answered

Correctly, with Subtext and Test Reliabilities

.

Problem Area

Number

of

Problems

Pablems Problems
Chosen Correct rl

Mean % Mean %

.

-
_ .

.

HoW has this invention brought us. closer ...

together? 15 8.2 54.5 5.8 38.4 .92
How has this invention made life easier 15 5.9 39.0 6.1 40.4 .94
How has.this'invention affected lengt1/.31

lite? 15 8.3 55.2 6.2 41.6 .95
Totals r. 45 22.2 49.4 18.0 40.1 .9H

.1. .

kronbach's alpha

Did the Activities Make a Difference?

Cross tabulations between activity parts 'done in relation to
answering a related objectively-scored problem, and between activity
part done and whether the problem' was answered correctly or not were
used to determine if the activity made ajadifference in achievement.
Figure 16, page 95, shows- that in twenty -nine (64 percent) of the com-
parisons, doing the activity, positively affected answering the problem.
Once having chosen to answer a problem there were ho problems that were
signifcantly affected by having done the related activity. In five
comparisons, there was a signifcant difference in answering the problem
correctly by those not doing the activity. Par four of the five
items, the number answering the problem correctly was about four times
greater for those-not having done the activity. In forty of the forty-
five comparisons there was no significant difference in answeripg the
problem correctly between those whd did and those, who did not-do the
activity.

Activity choice made a positive'difference in whether students'
chose to answer a problem.in INVENTION, but it did not make a difference
in getting the problem correct, once chosen. This result led to an-
examination of the Ave activities to which the problems were related
and to a revision'of the activities. Changes were also made in the
evaluation items for the activity to make the items more closely, related
to the instruction in the activity.

Skills Development

Dater from seven, five-response (agree7disagree) s4tements were
obtained. ,the central tendency for the statements was to the agree-side
of ehe midpoint, uncertain. Three findings'from the Skills Development
rating scale are:
o Thirty -eight to 42 percent of the students agreed with statements

about skills making models of inventions, making thpm work, and in
being able to eiplain how they work.

o Reading the module references, The Way Things Work and 112x

It Works, when the activity suggested it, had the lowest agree

9i_t U
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percentages (30 percent each) and highest disagree percentages (21'
percent each). 1

o. Learning to make new products and use new tools had the strongest
agreement of the seven statements (about 50 percent.)

Number
, of'

Canparisdns

Significant Not Significant Not
A

Significant Signiffcant
Answeted/Not Answered Correct/Not Correct

p
*The problem was .answered correctly by those who had not done. the activity.

The test for significance was x'.05.

Significant*

Figure 16. Objective problem by activity comparisons computed for
INVENTION. There were 45 comparisons.

INVENTION Questionnaire %

ii
Data from. sixteen, five- choice ( ee-disagree) statemlipts we're

obtained to secure answers & three que ions, The first qu4Ftion was
"Dolstudents like long activities with many parts that characterized the
INVENTION module? Six statements were designed to answer this question.
Mean item responses (scale 1-5, 3.0 is "uncertain") ranged from 2.2 to
2.6 with a group mean of 2.4. Strongest agreement (mean of 2.2) was in
support of the activity many -part structure as an aid to learning (see
Table 42, page 96).

A second way yze these data is to combine the "strongly-
agree" and "agree" esponses, the "disagree" With "strongly disagree"
and to display =the e data along with the "uncertain" responses. These
data support two response groups of three items each. For example, the
agreeMentamong items 4, 7, aad 15 supports the position favoring short
activities. The agreement among its 1, 10,and 13 supports the posi-
tion favoring the advantages of long activities (Table 43, page 96).

I
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TABLE 42

Mean Responses for Six Agree-disagree Statements Used to Answer the
Question "Do Students Like Long Activities with Many Parts that

Characterize INVENTION?", N=255

Statement
SA A U D SD

1 2 3 4 5

. 1. I like INVENTION because I didn't, have to

make as many choices as in other modules.
4. I lipd activities that had one part best. 1

7. Man activities in INVENTION were too long.
10. I liked the activities, in INVENTION becauie

doing the parts helped me learn about one
thing. .

13. I liked INVENTION because I could.work for
a long time on the same thing.

15. I would rather have shorter activites than

t I I

1 1

I I I Ithe ones in INVENTION.

This grouping of six items. is supported -on logical grounds, but
item intercorrelations (Table 44, page 97) also support two subscales
with item intercorrelations within each subscale (1, 10, 13 and 4, 7,
15) that are almost twice as high as itbm intercorrelattons between
subscales.

TABLE 43
Percentage of Students Agreeing, Disagreeing, or Uncertain for Six Items

about the Structure of INVENTION Activities, N=255

Item

No. iaraphrasei of Statement
Desired "agree Disagree.
Response (+) (-) Uncertain

1 I liked INVENTION because/I didn't have, to make a*

many choices% , (+) 41..6 28.2 30,2
4 I like activities that have one part best. (-) 47.9 '25.8 26.2
7 Many activities in INVENTION were too long. (-) 44.7' 27.7 25.6

10 Like activities, doing the parts helped me learn
more. (+) 55.7 17.8 26.5

13 Like activities to work for a long time on the
same thing. (+) 44.7 29:0 X61 3

15 Would rather have shorter activities than the ones .

in INVENTION (-) 42.2 . 27.8_ 30.0

Mean responses for each subscale (items 1, 10, L3 and 4, 7, and 15)
are 2.46 and 2.48, respectively. Students agree to the same degree for
both of these subscales. Subscale'reliabilities are .68 and .70 respec-
tively. The subscales are weakly correlated (r=.30).

What can be said about student attitudes toward activity structure,
as exemplified by INVENTION activities? Students supported the values
of the longer activities that characthized INVENTION, but they also

J
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TABLE 44
Ittercorrelations betweerr Items Related to Activity Structures, N=255

I tow Numbers

10 .13 4 7 15

1 .38 .42 .24 .24 .18
10 - .45 .12 .08 .31
13 - .17 .1Q .10
4 - .41 .42

7 - .44

preferred shorter activities than those in INVENTION. ince half of the
4activities in the module had 5 or less parts, but nea ly one - third' had

seven or more parts, the responses make sense.

Did students think the activities were written clearly and simply?
Four:statements were designed to answer this qu stion. Mean item
responses ranged from 2.2 to 3.5 with a mean for t e fou items of 2.9.
Strongest agreement (mean 2.2) was for the = tatement in Item 8

(Table 45). A pair of items, 2 and 8,1 eicpre sed the attitude that
reading the activities was difficult. It&mt 8 and 11 weze statements
that expressed attitudes that activities were easy to understand.
Table 45 shows that students were consiste disagreeing with the
first.subscale and agreeing with the latter subscale. As can be seen in
Table 46 (page 98), the items in one subscale, items 2 and 5, are more
highly correlated with each other than with items in in the contrasting
subscale, Items 8 and 11. These data support the interpretation that
students were in agreement that the activities in INVENTION were clearly

4 and simply written.

TABLE 45
Percentage of Students Agreeing, Disagreeing, and Uncertain for Four

Items about the Readability of INVENTION Activities, N=255

No. Paraphrases of Statements Agree Disagree Uncertain

2 Many directions hard ollow 28.7 49.4 21.8
5 Many words I didn' understand 17.9 53.1 29.0

'1 , *I o r understand . ' 41 -,,. , -....,N
, - 69.1 14.1 16.8

11 of how inventions
(

ns

e easy to understand 55.8 14.9 28.7

Did students like the objective problems? Six statements were
included inIthe, questionnaire to seek an answer tm this question. Mean
scores for the statments ranged from 1.8 t .3, with the mean for the
six items at 2.7. The strongest positive r se was in being able to
choose tha-pbjective problems (Item 3, Tabl
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TABLE 46
Intefoorrelatiops between Items Related to Activity Readability

Item Numbers

5 8 11

2 .64 .17. .24
5 .15 .22

8 .47

Another way to look at theanswer to this question is to combine
the percentage of the two "agree" responses and the two "disagree"
responses and display these along' with the "uncertain" responses
(Table 47). It is' rather clear that students like to choose objective
problems (Item 3) although about one-third think they should be required
to do objective problems for activities they do (Item 12)." A better

'TABLE 47

Percentage of Students Agreeing, Disagreeing, or Uncertain for Six Items
Related to Objectiye Problems in the INVENTION Module

No. Statements Agree Disagree Uncertair

3 I like to be able to choose the objective problems I
want to doe 77.7, 4.9 17.4

6 I understand 'how the objective problems are related to 4
activities. 45.3 15.4 39.7

9 My answers to objective problems show my understanding
of activities pretty well. 51.5 13.7 35.2

12 We should be required to solve objeOtive problems
4, for activites we have done. 35.7 31.2 33.1

1.4 I don't see how I could have learned the answers to
objective problems from the activity. 20.1 38.8 41.1

16 Objective problemt are hard to understand. 24.0 39.2 36.9

understanding of the way students responded to the items can IA made by
examining item intercorrelations shown in Table 48.

. . TABLE 48

Intercorrelations between Items Related to Objective Problems

Item Numbers
,

.

3

6

9

12

14'

6

.37

-

9

.32

.41

-

.

12

.25

.41'

.47

-

14

.09

.20

.23

.36

-

)4

.17

.19

.34

.35

.63
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Items 14 and 16 correlate most highly with each other and havemuch lower correlations with other items. Through their responses tothis subscale, students agree that the objective problems seem unrelatedto the activities, but that they are not hard to, understand.

The othei four items:--3, 6, e, and 12--make a subscale, with
intercorrelations ranging from .32 to .47. This subscale reflects
potitive'views toward problem choice, toward the relation of answers,to
student understanding, and more weakly, to the relationship of problemsto activities. Items 6 and 12 complement each other in support ofstudents' understandimq of the relationship of problems to activities,
although there was a larg, "uneertain". group for these problems. Therespopse to item'9.further

strengthens this-interpretation.

Evaluation of SURROUNDINGS

' The last module to be ,developed and tested "during the three-year
test period, 1973 to 1976, was SURROUNDINGS. Only three of the seven/ 'test schools used any part of this module. The 1evaluation materials
were changed from the three previous modules to test a design that wasfelt to be the best design for the module revision.

This new evaluation design included the following elements:1. A SURROUNDINGS folder for students to record starting and terminat-
ing data for each activity chosen. Students were also asked torecord thedata they completed on an' "Activity Evaluation Form" andon a "Problems to Solve" paper for each activity they studied.2. An "Activity Evaluation Form," printed on an optical scan sheet to
be completed by a statement when in activity was completed. Thisgeneralized form had eight Likert-type items and two open-ended
essay questions.

3. A-dile-page, activity specific quiz, "Problems to Solve," was devel-oped for each activity in the module. Students were asked to
secure.a "Problems to Solve" sheet for an activity when they had
completed the "Activity Evaluation Form" for that activity.

4. A "My Activity Record .rorm," used to cross-check the activities
completed by each student. This form was completed at the-end ofthe module, with students using data from their SURROUNDINGSfolder.

This new evaluation design made it impossible to further explore

)6

the question "Does choosing an activity make a difference in a

)

hieve-ment?" as students were now required to take.a quiz on each ctivitythey studied, and were not given the option to respond to questions inactivities they had not studied.
(

. The change in design was a further shift away from formativeevaluation of Oft curriculum, to a formative evaluation of theevallation materials for student and teacher pse. Unfortunately, thisnew model was not adequately tested in SURROUNDINGS. It was effectively
tested in the field Eest of KNOWING, as will be explained in Chapter 7.
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Activity Use Patterns

There were three potential sources of information about activity
selection patterns: "My Activity Record," "Activity Evaluation,Foim,''.

and "Problems to Solve." If students and teachers had complied with the
procedures suggested, a copnt of each of the forms would have yie,ded
the samelnumber, since an "Activity Evaluation Form" and a "Problems to
Solve" sheet were to be completed for each activit4a student did. The

number Of forms and sheets should have' been equal and equal to the total
number of activities marked as tieing done on "My Activity Record."

The actual numbers did not reflect the expected consistency among
these records.- From "My Activity Record" responses, 166 "Activity
Evaluation Forms" should have been received; only 80 were received.
Even fewer (47) "Problems to Solve" sheets were received, from an
expected 173 as reported on "My ActiVity Record." In a check with
teachers, some reported that the module was too rushed so they did not
forward the forms. Teachers took time for end -of -year evaluation activ-

ities in the final school-closing period. Others indicated that they
did not work with students to observe the 'evaluation procedures !as
reflected in the instructions, The data show, therefore, only rlative,.
not absolute, use of the actilties n this module.

Sixty-six students (of about nine ty-five in test classes) turned in
one "Activity EvaluationsForm,":twenty-one turned in two, and ten turned
in three. From, these data,conly 22- percent of the students reporting
dick two activities; about 9 percent did three. These data produce
approximately 1.4 as the mean number` of activities completed by a stu-
dent. Data from "My Activity Record" indicate a mean completion of"'
about 2.5 activities per students. (

The most highly chosen activities (those chosen by 20 percent or
more students reporting having chosen the activity in "My Activity
Record") were: "How Well Do Others Know You?," "Electronic
Surroundings," "Wet Pets," and the "Relationships Game."

All activities were reported as being chosen by at least four
students, but rroblems to Solve" data were not received for five of the
twenty actimit es (see below). Activity use, for the time period, was
comparable to that of other Level III modules, as reported on "My
Activity Record."

hly chosen activities (those chosen by 20 percent or
more students reporting having chosen the activity in "My Activity
Record") were: "How Well Do Others Know You?," "Electronic
Surroundings," "Wet Pets," and the "Relationships Game."

(
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All activities were reported as being chosen by at least four
students, but rroblems to Solve" data were not received for five of the
twenty actimit es (see below). Activity use, for the time period, was
comparable to that of other Level III modules, as reported on "My
Activity Record."
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TABLE 49 V
DINGS Data Collected

-My Activity Record
f' TCHR 53 N=33

73 N=25
76 N=18

, 77 N=21
Total N=97

Incomplete
0

0

!)

N=1

Self- Rating Problems,. Work Habit
TCHR 53 N=33

-73 N=25 A
76 N=18.
77 N=21

Total, N =97 -

Incomplete
0 .

1

1

0

N=2
*

Self-Rating Problems, Skills Devilopment
'TCHA 53 N=33-

73.N=22
76 N=16
77 N=21

Total N=97
,Ftm-

I

*47

Incomplete
0

'3

2

0

N=5

Total Number Of Students
TCHR 53 B=33

73 N=25
76 N=18
77 N=21 .

Total N=97

Complete Dati of Students

N =33.

N=20
N=15
N=21
N=89.

Activity Evaluation Form
TCHR 53 N=33

73 N=11
76 N=19

77-N=17
81 N=14'

Total N=94

1

Number of Activities/Students
33/1 ACT

511 ACT,3/2 ACT, 1/4 ACT,2/5 A
. 5/1,ACT, 10/2 ACT, 4/3 ACT
13/1 ACT, 3/2 ACT, 1/1-ACT
6/1 ACT, 6/2 ACT, 2/3 ACT
62/1 ACT, 22/2 ACT, 7/3 ACT, 1

' Problems to SolVe
TCHR 53 N=0

. 73 N=13
76 N=17
77 N=2
81 N=14

Total N=46

et

a

6/1 ACT, 4/2 ACT, 2/4 ACT, 1/5
6/1 ACT, //2 ACT, 4/3 ACT
.1/1 ACT, 1/2 ACT
5/1 ACT, 6/2 ACT, 2/3 ACT

I '
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What DidIStudents Achieve? .10

"Problems to Solve" quiz sheets were pbtained for fifteen of the
twenty activities in SURROUNDINGS. The number of student-responses for.,
these activities ranged from. one ,to thirteen. The distribution or
"Problems to Solve" sheets received is shown in Table 50. Thirteen

, sheets were received for each of two aCtivities, .but, as mentioned
above, five activities were without achievement data. As can be seen in
Table 50, any interpretation; of student achievement must be qualified

tt

by the small number of cases upon which achievement was based. Only
three activities had evaluation data for mote than ten students, making
mean-achievement calculations meaningless.

S

4
TABLE 50 .

..,

Frequency of "Problems to Solve" Sheets Received by Activities
.

Number of
Student "Problems

"to Solve" Sheets
Number of
Activities

13

11

8

2

1

1

5, 3

4. 3
4

3 2,

2 2

1 1

0 5

, 47 20

'Table 51, page 103, shows the distributiorlof the humber of items

correct (thirty-nine items total) by percentage of correct responses.
Thirteen, or 33 percent, of"the items were answered Correctly by all
(100 .percent) of the students responding to them. Ten items, 29.6

'percent, were answered correctly by 59.9 percent or less of the students"
responding to them. Half of the items were responded to by about RO
percent or more of those who answered the items. In general, the trend
in SURROUNDINGS was toward a higher level of achievement than was
recorded for the other Level III modules.

Work Habits,'

A "Work Habits" self-rating Likert-type scale was used in SURROUND-
IINGS. The scale was factor-analyzed, using the SPSS factor analysis
program with pringiple components and,RAO's cannonical subrodtinls, both
with varimax rotations. Both subroutines produced. similar solutions.
The eleven items were analyzed into two factors (Table 52, page 103).
The factor structure is sound, accounting for 60.1 percent of the vari-
andel Conceptually, Factor 1 is designated "independence", and Factor
2, "participation." Students rated themselves on a scale' from 1 to 5,
described as (1) most of the time, (3) about half the time, (5) not

often, and (2)9and (4) at intermediate ratin poiitions.
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TABLE 51
The Number of Items Responded to in Relation to the Percentage off`

Students who Responded td the Item Correctly

Percent of Students
of Those Responding Who Number
Res..nded COrreotl of Items

100.0
90.0z99.9

80.0-89.9
70.0-79.9

60.0-69.9
50.0-59.9
40.0-49.9
30.0-39.9

20.0-29.9
10.0-19.9

0.0- 9.9
Tote

Responses were generally in the

13

2

4

4,

3

1

0

3

3

0

6

39

"1" or A2" category. That is,
students rgeponded to such statements as Item 1, "I work independently,"
and Item 2, "I don't need tobe supervised," by marking either (1) 51.2
percent, or (2) 25.5 percent. The factor structures were not simple
since Items 3, 4, and 5 were split between the two related factors
(r=,63). However, the single factor loadings of Items 1 and 2, .and 6
through 12, support the conceptualization of the factors.

TABLE 52
Factor Structure of the Self-rating Scale, "Work Habits"

Item Number
Factor

Factor 1

4

1 .18553
2 .19905
3 .48376
4 .43311,
5 .45644
6 .59832
7 .74Q98
8 .77834'
9 .64763
10 .54714
11 .56585

Loadings
Factor 2

.81399

. 76065

.44139

. .56130

.58320

. 25755,

-.24263

.25300

.17848

. 32816

.19421
4

Students were very positive about their work habits in SURROUND-
INGS. The same scale was also marked by students with the statement,
"In comparison to INVENTION, I havey .." This scale xielded a
single factor that accounted for.61.4'peroent of the variance. Students
were 'also very positive in responding 46 't1Wis scale. Ten of the eleven
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110



aro

4

items had rating's by More than
choice (1) or (2). Only on
finish one," did students mark
indicating "no improvement" com
TION modulo.-

50 percent of the students for response
em 6, "/ start a new activity when I
oice (3) more heavily (42.6 pescent),

ared to their actions during the 'NM-
I.

Skills Development

Skills development was evaluated.by a nine-item self-rating scale
(Table 53). Mean _responses show that students rated six of the nine
responses as "Don't Know," with only two items-with mean scores between
"agree" and :don't know." Actual percentages of responses to each of the
five response choices indicated that the modal-group of students did not
take a stand on six items, but chose the "didn't know" response. There

seemed to be a group 31.c413) percent of the students who indicated
Positive skill developmen , a smaller group, 15 to 20 percent, who
were negative about their development of skills.

TABLE 53
Mean 'scores and Response-choice Scores for Eleven Self-rating 'Skills

Development" Problems,for SURROUNDINGS, N=90

Strongly
Agree Agree

Don't
Know Disagree

Strongly
Disagree

- Self-rating Problems 1 2 3 4 5

I kept animals alive and have learned how to,
care for them. 5.5 11.023.1 24.2 36.2

I used books such as :How to Know the Insects"

. 11.0 17.6
or "How to Know the Wild Flowers" and
identified organisms successfully! 12:1 18.7 40.7

I improved my skill in taking' photographs by
15.4 16.5using photography in SURROUNDINGS "activities. 13.2 16.5 37.4

I.made collections of plants or animals I had new
11.0 16.5collected before in SURROUNDINGS. . 15.3 23.1 34.1

I can use a laboratory balance to aceurately
weigh materials. 112:1 25.3 38.5 '11.0 13.2

I know how to measure the pH of liquids. 17.6 22.0 31.9 12.1 16.5

I can nowcintroducil myself to strangers to conduct,.
7.7interviews. 22.0 33.0 28.6

I have successfully arranged to leave the Class-
28.6 3.3

08.8

7.1room to do Human Sciences activities. 26.4 34.1

I have successfully arranged for myself (and a
friend or small to leave the school-------0- 1group)

vgrounds to do a Human Sciences activity. 13,3 24.4 37.8 11.1 .,13.3

Summary

During the school year 1975 -1976 four Level III modules of the
Human Sciences PiOgram were produped for use in- seven test schools:



4,7

Only three Schools used any part of thIpSURROUNDINGS module, the last
module prepared for testing during 1975-1976. Teachers were not con-
fined to specific ending dateS,for the modules, but-"Were to conclude
module use when student interest lagged in selecting-,new activities.

Table 54 shows the duration of use of viol) module by each teacher
in the test schools. End-of-year activities forced the termination of
INVENTION in Most test schools, sp the time spent does not reflect the-
potential duration,of this module:, SURROUNDINGS was tested at only
three schools. Time spent at School 8:is not knoim and data were incom-
plete. Since CHANGE was'not available for testing until the first week
in October, more school time fgr?thise modules would be available in a

_

full school year.

TAW- 54
Number of Days Modules Were Used by Schools and Teachers

f

School Teacher
NuMbjt of Days per Module

CHANGE .-FEELING FIT INVENTION SURROUNDINGS TOTAL

1 4* 2 61 48 38 147

4 3 85 A 42 161
.87 42 421, 160

' 3 53 25 58 15 151

2 4 70 65 7 142

7

62

69

71

48

46 1
27

271

12

121
156

156
71 46 25 14 156

8 69 48 19 136

9 1 82 43 37 362
All Mean /0.7 44.5 13.3

- Test Standard
Schools Deviation 9.3 10 :3 14.3 1.5

'Approximations based on the starting and finishing dates for other teachers
in the same school using HSP.

2School 6 was closed during a teacher's.strike for several weeks.

Modules varied in number ot'activities and in the length and dura-
tion of activities. CHANGE had forty-six activities and three* skills
booklets; FEELING FIT, fifty -thee activities; INVENTION, twenty-seven;
and SURROUNDINGS, twenty. Although CHANGE and FEELING FIT were somewhat
comparable, CHANGE had several long-term activities and FEELING FIT had
one problem area with many communit?=based activities. In some schools,,
the community-based activities in FEELING FIT- were notencouraged and
hence were not effectively used., Only twenty of the proposed thirty-
eight to forty activities in SURROUNDINGS were produced for field test-
ing due to limited time for testing.

0,7
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INVENTION had a diffe4nt design from the other Level III modules.
It contained twenty-..se4pn activities. Thes? activities were gener-
ally long,_ most. having from four to six parts. In many of these
actrVities two or three 'parts ,were comparable to a single activity in
CHANGE or FEELING FIT. INVENTION was desigAtd to make it possible for
students to study a topic in depth. Students were encouraged, but not
requited, to do more than one part of the activity they chose.

The mean number of activities "done" for each module is,shown-in
Figure 17, page 107.. The data for CHANGE probably show the optimum
amount of activities completed or "done," based on the criteria that
"doing" an activity meant doing at least one part of the activity. The
drop in number of activities done in FEELING-FIT compared to CHANGE
probably reflects the lack of useiof.,coMmunity-based activities.' The
large decrease in doing activities:in INVENTION is atleast partially
du! to the lack of time in many classes. A second factor contributing
to the decline is the way "Ming" an activity was calculated. For
activitieswiith two or three parts, a student was considered to have
done an activity if 50 perceht of the par s were completed. For activ-
ities with more than tree parts, a st t was considered to have
"done" the activity if four or more parts ere completed. These two
factors most likelpaccount for the decrease in percentageof activities
completed in INVENTION. The fact that students persisted with many
parts of the activities they chose precluded their 'choosing more
activities.

0 comparison of activity choice by content of the activity for
three of the four' Level III modules again shows parallel between CHANGE
and FEELING FIT with .INVENTION showing differences. SURROUNDINGS' use
was too limited for an analysis to be comparable.

For CHANGE and FEELING FIT, choice of activity by content paral-
leled the content proportion in the module.1 However, totential for
increased choice by students for each cate ory remained high. The major
difference between CHANGE and FEELING FIT a eared in the selection of
social science oriented activities with p oportionately less of these
activities chosen than were available in GE and proportionately more
chosen than were available in FEELING

INVENTION 'shows a different pattern. The proportion of physical
science and interdisciplinary activities Chosen is much lower than the
proportion available whereas /the proportion of biological, earth and
social science activities Chosen is more than double the proportion
available. This difference can be most simply 411plained as reflecting
initial choice of activities .since INVENTION was not used in test
classes as long as the other-two modules (Figure18, page 108).

lit is important to recognize the arbitrary aspects of categorizing
many of the acts ties by content. Operational criteria were not
dpveloped for thi task. and different.observers might categorize aftiv-
ities different) . Teachers and students were not given informatron
regarding content emphasis.
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Figure 17. The percent of activities dope in tWiee Level III
modules.

The final comparison of t -of the four modules'is presented in
Figure ,19. The difference etWeen CHANGE and FEELING FIT is probably
not statistically signi cant. That is,_ the percent correct and
percent chosen are ab the same. The same relationship probably holds
between FEELING FIT and INVENT/OM However, there is a decline in
achievement from CHANGE to .INVENTION. that appears to be real. There
is also a reversal in INVENTION. A'smaller proportion of problems were
answered correctly than were chosen. :This shift may reflect end-of-year
phenomena in most test schools, but there were not sufficient data to
explore the problem in more detail.

4
CHANGE, FEELING FIT, and INVENTION have been compared on five vari-

ables:) time in classrooms, proportion of activities done, proportion of
objective problems chosen, and proportion of objective problems correct.
Tine spent in each module and achievement declined, as measured by the
proportion of objective problems answered; correctly. Given enough time
in amodule, students seem to choose activities from the full range
aysil9p40. it does not seem likely tha the content of the activity,
per se, was an important criterion-in det mining student choice.

107

114
le

it



Activities done

Activities in module

(sr
der

Physical Science

,ipt"
&eb
ir \**'-

Bio science.

,go ..
<i` 0e ca . N>

C.1% NP 4tilSs

45sz
\c

'...........:4....r
Earth Science .

`---.

Content Emphasis

, 444 ."
oi5

Social Science

4
-t c``oc

vP

Interdisciplinary

Figure 18. The-proportion of activities with each of'five content
emphases compared to student choice of these activities for three Level
III modules. I

UNDINGS was not adequately tested in 1975-1978. First, the
propo ed final number of activities for the module was not produced for
testing as few schools had time for testing, and those that did have
time did not have adequate time to test the twenty activities provided.
Achievement, though based on limited data, seemed higher than for the
other Level III modules. Discussions with test teachers indicated that
the module was too simplistic for eighth-gradeis. As a result of the
limited evaluation data, but based primarily on teacher feedback, SUR-

"6- ROUNDINGS was revised to be used with sixth-graders.

Evaluation data from CHANGE, FEELING FIT, and INVENTION, indicated.
that these modules were much closer in activity structure to the final
model adopted for commercial revision of the materials kid would not
need as much revision as.the Level I- and Level II materials. This

N-- result was one of the advantages- of the curriculum development model
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-that provided for continuous, feedback from the formative evaluation into
the design of the next set of mpterials To be produced.

I

-e

Change Feeling Fit Invention

Module'

IIIIIIIIII Objective problems chosen

Objective problems correct a4 a
percentage of the problems chosen

Figure 19. Percent of objective problems chosen and percent of
objective problems correct fot three Level III Human Sciences modul s
There were forty-five objective problems for each modUle.

%
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CHAPTER 7

EVALUATION OF KNOWING, A LEVEL III MODULE
3.

The results of the Level III field test indicated that SURROUNDINGS
would be a more appropriate module for younger students, either sixth or
seventh graders. This finding made necessary the developient of an
additional Level III module in order to provide-a full-year, eighth-
grade curriculum.

. KNOWING was conceptualized in the spring of 1976, and written,
developed, and produced for field testing in 1976-77. Delays in funding
delayed field testing until April 1977. When funding for field testing
was received, selecting test sites and implementing a formative evaluat-
ion plan had to be completed quickly.

Evaluation Plan

Time limitations, both for the field test and for testing students,
resulted in a pre-posttest evaluation design, using-a 50% random. sample
of students for each of two pretest measures and a 50 random sample for
two posttest measures.

Achievement was measured by "Problems to Solve" quizzes made speci-
fically for each activity. When students completeoran activity they
were to gee,a "Problems to Solve" quiz for that activi)y and to complete
an "Activity Evaluation Form" specifically for that activity. Table 55

TABLE 55
Evaluation Instruments for the One-group, Pretest-posttest Design

Pretest "KNOWING Pretest"
(35 items)
(50% of students)

...3101M

"How Is Your Logic?"

(30 items) -

(50% of students)

Throughout !
isodule

"Problems to Solve" quiz
for each activity studied
(all students)

"Activity Evaluation Form"
for each activity studied
(all students),-

Posttest "KNOWINGliosttest"
435 items)

(50% of students)

"Science Questionnaire"
(36 items)

(50% of students
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shows the instruments used during the pretest and posttest, and during
the'use of the module. The design was quasi-experimental, following
Campbell and Stanley (1963), designated as a one-group, pretest-posttest
design. The treatment period lasted fm April 7, 1981 to the end of
the school year, a period of froth 9 to 11 weeks in the selected test
schools.

Selection of Field Test Sites

The selection criteria described for the selection of schools for
the three-year field test (Chapter 3) were modified because of the

necessity 'to make arrangements quickly after notification that funding
was received and field testing could be done. Three-year test school
.Nteachers and administrators were contacted by questionnaire to determine
if they would be interested in testing KNOWING during April to June,
1977. In addition, college and university science and social science
educators who had given workshops on Human Sciences were contacted to
recommend teachers and schools who might be .interested in testing the
module. Questionnaires were also went to those schools.

Final site selection was made to include seven eperienced Human
Sciences teachers and seven teachers who had not had training from, the
BSC& staff. This criterion plus geographical distribution were the
major site selection criteria. Table 56, page 113, presents the KNOWING
test sites. The twelve schools were wideYy distributed geographically
and represented variatio_in school type community served, and ethnic
backgrounds of students.

Instruments Used in the Field Test

The forty-four-item KNOWING Pretest and Posttest were designed to
control for prior "knowledge of key ideas developed in the KNOWING mod-
ule. The bests contained the same items, with items or item groups
reordered. Both instruments consisted of two sections: a thirty -five-

item set of groups of statements marked either "agree" or "disagree,"
and a nine-item multiple-choice section (four choices per item). The
"agree" or "disagree" section, included three groups of items (twenty-one
items) related to ah expositbry section and 14 unrelated items. Each of
the multiple-choice items was independent of the others.

"How Is Your Logic?" 1976 edition was a twenty-item, two-form (A

and B) test of logical competence. The test had been ed and validated
during the three-year Human Sciences'field test.

A "Problems to Solve" quiz pf from three to five'items was devel-
oped for each activity. The items were a mixture of objectively-sCored
and essay problems. Scoring keys, and suggestions for scoring were



TABLE 56
Field Test Sites and Descriptions of Schools, Students, and Classrooms

Testing KNOWING

Identification, Ethnic Background
Numbers of Students

School Grades Community
Type Served Served

Geographic
Region

School Teacher Number j His-
Number Number Students Anglo panic Black

16 04 35 100% Middle 6,7,8 Suburban Midwest
21 oa 30 51% 23% 23% Junior 7,8,9

high
Inner

city
Northeast

22 05 64 100% Junior 7,8,9
high

Inner
city

Pacific
Northwest

17 01 30 65% 35% Middle 6,7,8 Urban North

14 01 60 100% Middle 6,7,8 Suburban
Centravld,

North ,
06 30 100% Central

23 08 30 100% Junior-7,8,9 Suburban North
09 30 100% high 7,8,9 Central

24 10 30 60% 381 2% Middle 6,7,8 Inner
city

Southwest

19

25

02

11

30 75% 25%

30

JuniCr 7,8,9
high,

Middle 6,7,8

Suburban

Inner
city

Pacific
Southwest

Southeast

26 12 30 100% Middle 6,7,8 Suburban Pacific.
Northwest'

27" 13 30 100% Middle 6,7,8 Rural Midwest
, 28' 14 60 100% Junior 7,8,9

high
Suburban Rocky

Mountains

provided to the field test teachers for their use in evaluating student
achievement. .

A general "Activity Evaluation Form" was prepared on optical scan-
'hing sheets for use with all activities in KNOWING. The form asked for
ACOvity title and time spent in and out of class on the activity,
answers to eight Likert-type statements, and two open-ended essay
problems.

The pre- and posttests were scored using the LERTAP program (Uni-
versity of Colorado, Laboratory of Educational Research). "How Is Your

_logic?" was scored by Dr. William Gray and his graduate students, Uni-
versity of Toledo. ,The "Problems to Solve" form was coded and processed
Luling the LERTAP pfOgram and various SPSS subroutines. The "Activity
Evaluatioh Form" was processed by SPSS subroutines.

The "Science Questionnaire" from previous studies (Robinson, 1980)
was used to determine student attitudes. This instrument contained two
semantic differential scales, each with 18 bipolar adjective pairs.
Conceptually, these adjective pairs were designed to measure four
aspects of attitude: evaluation, value, activity, and judgment. The
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adjective pairs for each su6scale are shown in Table 57. One semantic

differential asked students to "Circle the number-that expresses how

4 strongly you feel about Human Sciences.: The second was addressed to
your regular science course (before you started KNOWING)." The "Sci-

ence Questionnaire" also had a section asking stilt:lents tb list and then

to rank-order all the classes they were enrolled,in during the year.

TABLE 57
Conceptual Design of the Semantic Differential Scales of the

"Science Questionnaire"

Evaluation

good-bad
pleasant-unpleasant
sad -happy

nice -awful

fair-unfair

Value

close-distant
full-empty
worthless-valuable

useful-useless
not important-

impprtant

Activity

not active- active
slow-fast
still-moving
tired-lively
listening-doing

Interest

interesting - boring

dull-exciting
never fun*always

fun

Results of the KNOWING 'Field Test

The KNOWING module contained forty-four activities grouped into
eight topical clusters. For purposes of field testing, the clusters

were grouped into twot groups of four clusteri each. Half of the field
test classes began the study of KNOWING by making ply Group I activi-
ties and clusters available. The other half of the classes began with
the activities and clusters in Group II (Table 58): With These arrange-

ments4loboth groups of activities were used early and later in-the field

test. The integrative activity, "Ways of Knowing," was used:to initiate
study of the module and as an optimal integrative activity toward or at
the termination of module study.

TABLE 58
Cluster Titles and Activity Numbers in Group I and Group II Clusters,

KNOWING Module

Group I

Number

"It

Group II

Number

Cluster Title Activities Cluster Title Activities

Knowing, the Past 7 Knowing About People 84

Heavens Above 4 Knowing About Mars 3

The Human Body 641' Notions of Motion 6

Materials and Shapes Whatever the Weather 5

21

Ways of Knowing -Integrative
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Activity Choice Patterns

(IP
,,The eight to ten weeks diming whichKNOWING ieas used_seemed to be64equilte time for testing, although no data were gathered about whethertime was a factor in non-choice of activities. Data for activity choice

were obtained from two sources, completed "Activity Evaluation Forms"and completed "Problems to Solve. " .If all students followed directionscompletely, the numbecs obtained by counting each of these forms would
have been -identical.

Table 59 shows ttie case oractivities in Group I clustera." The
discrepancies,Between the number of students completing the two forms is
an error in failing to mark both forms. As can be seen nom Table 59,the marking,_ezzam ranged from 2.6% to '20.3%, ,a large discrepancy.(Discrepancy as alculated ,by subtracting the smaller number of forms

TABLE59
Use of KNOWING Activities inproup I Clusters as'Reflected in Data
Collected from the Number of "Activity Evaluation Forms" Received
(N=538) and the Numberoof,"Problems to Solve Forms" Received (N=464)

Activity

.

Card
No.

Completed
Activity
Evaluation
Forms

Completed
Problems
to Solve
Forms

Discrep-
ancy

1 Strange Fossil 01 66 12.1 62 13.4 6.12 Tale Travel,into the 02 52 9.8 56 12.1
Paleozoic

3 Counting with Carbon '03 '48- 8.9 44 9.5 T.34,Rosetta-II +el 04 136 25.3 110 23.7 19.15 Where Did We Come Ftom? 05 26 4.8 24 5.2 7.8.6 Pattern's in Your Past 06 54 10.0 51 11.0 5.67 Pueblo People of the Past 07 39 7.2 37 8.0 2.68 The Solar Merxy-Go-Round 11 40 7.4
/3 7.1 17.59 Sun watch 12 103 19'.1 92 19.8 N 10.710 The Star Gazers 13 75 13.9 62 13.4 17.311 What Do the Stars Know? 14 128 23.8 117 25.2 8.612 Human Ideas About Disease 15 57 10.4 52 11.2 8.813 Knowing About the Brain .22 81 15.1 74 15.9 8.614 Hat Spa 17 32 6.0 33 7:1 3.015 Levers of the Body 21 31 5.8 28 6.0 9.716 Farther and Foster 16 111 20.6 106 22.8 4.5-17 A Way of Seeing Inside

the Body
23 118 21.9 94 20.2 20.3

18 Building with Bricks 24 . 71 13.2 67 14.4 5.619 BUilding Materials: 27 34 6.3 32 6.9 5.9How Good?
20 Foiled Again 25 83 15:4 75 16.2 , 9.621 Materials inSpace 26 110 20.4 105 22,\6 4.5
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turned in from theolarger and dividing by She larger;) This does not, of;
course, provide any data an students who failed to mark both forms or/

who misrepresented themselves in marking the forms tallied.

4 The use of all(Group I activities with ranges of 24 to 136 students
: again confirms the diversity of interests of early adolescents. Similar

diverdity of use wad'. found ,in the Group II activity clusters (see

Table 60 with a range-of 29 students chgcsing the least used ctivity

and 160 choosiny the most used. 'rive to six activities irrea&b group
were.chosen byitore than 19% of the students and four in each group:were
ch6sen by 7% or less. Splittipg the ,module into, two groups and reverS7.,

ing, their classroom use gave more even usage ,of activities acrqds the-
module than was found in the 1973 to 1976 field test. This difference

,l.indigatas that peihaps the lesser use of activities found in the last
problem area of most modules was' affected more Sy lack of time than by

lack 6f interest. B'

)57 TABLE 60
Use of KNOWING Activities in Group II Clusters as Reflected in Data

Collected from the Number of'Activity Evaluation Forms Received (N=538)
and the Number of Problems to Solve Forms Received (N =464)

Activity

22 Images of BruSh and Pen
-23 How Old Me They?
24 They Unknown Millions
25 Vital Sytiitics.
26 The Very Different Ones

t 27 Surveys, Samples, and
Schools

28 Size Wise
29 Knowing Yourself
30 A Martian Test
31 Martian Tales.
32 Four Views of Mars
33°Moving Words .

344Dancing Motion
35 Vibes

36 Rolling Along
37 Heavenly Motion
38 Magic Motion
39 The Rainmakers
40 Weather Music
41 Weather According to

Granny Oakes
42 Do Dew props Drop?-
43--The Storm

44 Ways of Knowing

`Card
No.

Completed
Activity
Evaluation
Forms

Completed
Problems
to Solve
Forms

Discrep-
ancy

N % N % %

.31 46 8.6 45 9.7 2.2

32 160 29.7 144\ 31.0 0.1.

33 37 6.9 31 6.1 16.2

34 34 6.3 29 6.2 14.7

35 67 12.4 67 14.4 0.0

36 78 14.5 71 15.3 9.0

:37 145 27.0 133 28.7 8.3

41. 93 17.3 79 17:0 15.1

42 126 23.4 118 25.4
--,.

6.5

43 88 16.4 76 16.4
.

13.6

44 78 14.5 73 15.7 6.4

45 106 19.7 103 22.2 2.8

46 39 7.2 37 8.0 5.1

47 30 5.6 29 6.2 3.3

51 80 -14.9 78 16.8 2.5

52 47 8.7 43 9.3 8.5

53 115 21.4 107 23.1 7.0

54 66 12.3 55 11.8 16.7

55 47 8.8 53 11.4 11.3

56 82 15.2 '75 16.2 8.5,

57 62 11.5 60 12.9 3.2

61 74 13.8 67 14.4 9.5

6/ 29 5.4
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What Did Students Accomplish? .

'Students completed a quiz specifically designed to assess the major
objective ot activities they chose to study. General achievement for
all multiple- choice problems by each activity cluster is shown in
Table 61. Mean achievement varied from 70% correct for the cluster
"Knowing the Past" to 53% for the cluster "Heavens Above."

TABLE 61
Mean Scores and Percent Correct for Multiple-choice Items for the

KNOWING Module.

Activity Cluster
No.

Items
Mean
Score

Standard
Deviation

Percent
Correct

Knowing the Past: 14 9.80 .90 70.0
Materials and Shapes 6 3.38 .72 56.4
Heavens Above 8 4.23 1.00 52.9
The Human Body 12 7.58 .94 63.2
Knowing People:, 15 9.51 .87 63.4
Knowing,About Mars 5 3.12 1.00 62.4
Motions of Motion 10 5.92, .85 59.2
Whatever the Weather 8 . 4.51 . .91 56.4pAverages '9.8 6.87' .90 61.6

Logical Competence

"How Is Your Logic?" was administered in April, 1977 to most stu-
3ents stu&ying KNOWING. The item means are shown in Table 62, ppgellt.
Concrete responses received scores' of four, and most students responded ,-
appropriately oh most concrete items, as shown by the means and standard
devlationi,

Con
J

nearlycrete reponses were the mean responses for early all,of the'
formal -items as well, but the, standard deviations show that many stu-
dents were scoring at the "Concrete II" level (see Chaptkr 9) and some
at'formal levels of attainment (maximum scores of 7 or 8). These data
are consistent with the scores of the eighth-graders in the three-year

'Hum .Sciences test oAasses.
.

411"

Can Students Make Useful Judgments AboUt Curriculum Materials?

The purpose of this part of the ,evaluation of KNOWING was to
analyie data collected during the field test to determine the usefulness
of student ratings of curriculum materials. Utility or usefulness was
defined as making discriminating -or differential judgements on various
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questions about activities they chose to do. Additionally, "useful"
entailed'that student ratings generate hypotheses and/or less formal
conjectures about activity characteristics that could be verified in
some way and that could provide new insights into designing student
activities for emerging adolescents.

TABLE 62
Means and Standard Deviations for Twenty-six Items in "How Is Your

Logic?" 1976 Edition (N=442)

Concrete

or

Item Formal Logic Descripthel Mean S.D.

Al C Increasing series 4.0 :11

A2 F Making correct implication 4.7 2:15
A3 F Making correct implication (x) 4.7 2.16
A4 C Decreasing series , " 3.8 ' .44
A5 F

1%

Complete combination 5.1 1.70
A6 F - Permutation 4.6 2.31
A7 C, .Correspondence of cladses 3.7 .70
A8 C Increasing/decreasing Aeries 2.5 1.079 F Denying correct implication 4.4 2.15
A10 F' .Oenying correct implication (x) 3.8 2.27
4A11 C Many-to-one corresponderice 3.6 .81

Al2 F Proportional reasoning 3.4 2.11
Al3 ,F Proportional reasoning (x) 2.5 1:30
B1 C Increasing series 3.9 .34
B2 C orrespondence of classes 3.6 :80
B3 ': F Denying correct implication 4.0 2.18
B4 F Denying correct implication (x) 3.2 2.22
B5 C Decreasing series 3. .46
B6 F CoMplete combinations 5.0 1.63
B7 F Permutations 3.6 2.40
B8 C Decreasing/increasing series 2.7 1.06

' B9 F Denying correct implication 4.8 2.25
B10 F Making correct implication (x) 3.8 2.48
Bll' F Proportional reasoning- 2.7 1.94
B12 F Proportional reasoning (*) 2.4 '1.32
B13 C . Many- to-one correspondence 3.7 .73

The data base for exploring the usefulness of student ratings of
curriculum materials included data from "Activity4Evaluation Forms" and
"Problems toSolve." With this data base the following questions were
asked:

1.- 'What activities in KNOWING were the most highly chosen by
students?

2. What activities were least chosen by students?
3. What, relationships were found between activity choice data (ques-

tions 1 and 2) and student ratings of the activities on Likert
scale Atatementei, such as "This activity made me think" or "This
'activity was enjoyable."?
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,'What response , atterns were found in multiple-choice and essay
-

4. problems that would support or falsify inferences obtained from the .

analysis of "Activity Evaluation Form" data?

5
;Tat were the characteristics of activities rated by students at
e extremes (high-low)'on different statements?

6. What activity design characteristics could beformulated that are
consistent with analysis of the data?

7. Can students make useful judgements about curriculum materials?

Each of these questions will be explored in turn.

. The "most highly chosen" activities were arbitrarily limited to the
activities chosen by 19%, or more, students. These activities are
listed in Table 63 by the group.within which they were chosen.

TABLE 63
The Most Highly Chosen Activities in KNOWING

Group I Activities Group II Activities

4. Rosetta II 23. How Old Are They?
11. What Do the Stars Know? 28. Size Wise
17. A Way of Seeing Inside the Body 30. A Martian Test
16. Farther and Faster 38. Magic Motion
21. Materials in Space 33. Moving Words
9. Sun Watch

The "least chosen" activities, arbitrarily designed as activities
chosen by '7% or less of the student group, are listed in Table 64.

TABLE 64
The Least Chosen Activities in KNOWING

Group I Activities Group II Activities

5. Where Did We Come From?
15. Levers of the Bode'
14. Hot Spit
.19. Building, Materials: How good

Are They?

35. Vibes
25: Vital Statistics
24. The Unknown Millions
34. Fencing Motions

The most highly chosen activities 'varied considerably in their
subject matter, from linguistics analysis,in decoding several different
languages in "Rosetta II," to plotting the movement of sunspots on a
transparency using a time-series set of photographs of the sun and
trying to deduce the sun's behavior ftom the plot in "Sun Watch." Care-
ful reading of these activities indicated that the value of the activity
was implicit in and simultaneous with the action itself. It was not
separated from the action in the sense that the activity would derive
.its value solely from reference to a future goal or end. Nor did the
essential learning come from questions that were answered at the end of
the activity, after it was completed. Rather, the values were integral
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to the accomplishment of,:the activity, and knowledge was developed as
various phases of the activity were developed. For example, .in "Sun
Watch" where the sunspots' were plotted on:a transparent acetate sheet,
one saw a sunspot in photographs taken at "Time 1." A trend emerged
after four or five of the-eight photographs.were plotted. Alternate
hypotheses could be generated at this time and further checking could
help the student deduce-the sun's behavior.

Activities that entaile9Lonly reading were not chosen by as many
students as those in which reading may have been a large part, but in
which other kinds of action were essential. Another tentative finding
from activity choice vtterns was that sometimes too much choice was
provided within an activity. An exagie was "Building Materials: How
Good Are They?" in which a sequence of eight or nine different tests
were provided and the student was given the option of choosing to do two
or 'three of those tests to determine how .good two different kinds of
building materials were. In this activity it took a great' deal of
reading before studentsAcould decide what they wanted to do. Students
found'this 'kind of activity tedious.

Analysis did not indicate that there was a biai toward a particular
content source for activities, but many activities in the KNOWING module
were interdisciplinary. /here did not seem to be a pattern of choosing
natural science over behaOloral science, or social science over fine
arts-oriented activities. The pattern with regard to the, content of the
-activities seems to be quite diffuse.

A detailed review of one, activity illustrates the relationships
between activity 9hoi'ce data and student ratings of activities. The
most highly chosen activity in Group I was "Rosetta II."

Eight Likert-type items, two sentence-completion problems,'and a
section for "other-comments" were used to enable students to evaluate
each activity they'chose inWKNOWING. Each of these sources of data will
be presented and thenlinterpreted in an interrelated way to reflect
student evaluation of the activity.

The Likert statement responses were factor analyzed by three
different methods. This procedure was uied to seek the most stable
relations between statement responses. the similar patterns of factors
permit the following interpretation.

Factor 1.' Satisfaction. This factor accounted for 34.6% of the
variance among factors. 'Satisfaction seemed an akpropriate conceptual-
ization of this factor: Items,1 and 8 had the highest loadings (see
Table 66, page 121) with means 'between "agree" and 'strongly agree" (see
Table 65, page 121) IVem 7, "I already knew most things, in the activ-
ity," also loaded highly on this factor, as did Item 4, "The activity
was too long." Mean scores for these items (see Table 65) show that
heudentS disagreed with both statements, but more strongly with Item 7.
These responses_ contribute to activity "satisfaction." Item 3, "The
activity made me think," had the lowest item loading on this factor.
The inverse relation betimen Items 3 and 7 furthe supports the inclu-

r.Sion oi Item 3 on the satisfaction factor.
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Factor 2. 'Personal relevance. Conceptually, this factor com-
bines both utilit and importance, or value. It consists of two Items,
5 and-1 (see Table 66), and accounts for 20.8% of the variance among
factors. The mean response values for the item fell near the midpoint
of the scale (Table 65) indicating that, for Rosetta II, students were
hndecided as to whetheF the activity had personal relevance.

TABLE 65
Means and Standard - Deviations for Each of Eight Likert-type Statements

Students Marked for Rosetta II

Statement Item Meant
Standard

Deviation

Important to me 5, 2.8923 1.0583
Useful to me 6 2.8077 1.0199
Made me think 3 2.0154 .9063
Enjoyable 1 1.8615 .9544
I recommend it 8 1.8769 .0151
Too long 4 3.3692 1.3067
Difficult for me 2 3.5923 1.0833
Already knew it 7, . 4.1077 .8468

1Strongly agree = 1; undecided = 3; strongly disagree = 5

Factor 3. Difficulty. This factor included only one item (2)
about which students responded toward the disagree side of undecided.
This 'factor' accounted for 14.2% of the-variance among factors.

Student responses to the statement, "I chose this activity because
' were categorized into three types: cognitive, attitudinal and

logistic. Furtherldifferentiation was made within each area. Most of

TABLE 66
Factor Analyses of, the Eight Likert-type Statemetit for Rosetta II

-11

Statement Item
RAO's Canonical

'Factor P Factor 2 Factor 3

Important to me
Useful to me

5

6

. .79847

64310
Made me think 3 (.39509)
Enjoyable 1 .65459
I recommend it 8 .7.8068
Too long 4 .61144
Difficult for me 2 .5655 \
Already knew content 7 -,70798
Eigenvalue 2.76602 1.66795 1.13810
Percent of variance 34-4-, '20.8 14.2
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the information provided by students was codeable as attitudinal (89%),
with 14% in the cognitive area, and 26.5% logistic. Reasons such as
liked it," "It was enjoyable," and "interdsting,".wes, the predominant
attitudinal reasons. In the cognitiVe area,' two klds of statements
were common: a general comment of,wanting to learn (about two-thirds of
those giving a cognitive comment), and a ad/bent of wanting to learn
with a specific referent. All logistic comments were categorized as
"doing."'

Students were asked to complete the statement "The most important
thing I learned was " for the activity. Student reponses weNi
coded into seven, categories, as shown in Table 67. Most student
responses were specific; for example, learning how to code, to decode,
or to write. Two kinds off' more general responses were provided, how-
ever. Twenty -one percent of the, students doing the activity noted that
different people Communicate in different, ways, or with similar state-
ments; and 4.4% of the students stated that they learned to concentrate,
or to use logic.

TABLE 67
Frequencies of Student Responses to the Statement, "The Most Important

Thing I Learned Was " (N=;136)

Categories' of Student Response
Student Responses

Frequency Percent

How to'decode/what different shapes mean 52 38.2
About early people 17 12.5
Different people communicate different ways 29 21.3
That there really was a Rosetta ne 5 3.7
To concentrate/use logic 6 4.4
How to write hi Skribly, pr Wosak 6 4.4
No response/not codeable 21 15.4

Totals 136 99.9

The "comment" section of the "Activity Evaluation Form" was usediby
30.9%of the students chobsing the activity. The most common comment
(16 %) was that the activity was ,.interesting, fun, or enjoyable. Eight
percent of the students commented that Abe activity was too long, too
hard, or boring.

Data have been analyzed from the "Activity Evaluation Forms" com-
tt pleted by 136 students who did the activity Rosetta II. These data

indicate that students did make a discriminating evaluation of the
activity. Rosetta II was a highly chosen activity (25% of test class
studehts chose the activity). Student satisfaction with the activity,
as defined by the description of Factor'1, was high. Personal relevance
of the activity was more modest, laiks011 positive, and the activity
.was not perceived as being too difficult. Responses to senteice,comple-
tion problems were consistent with the results of the factor analysis of
eight Likert-type questions.

ti
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The example provided by Rosetta II in response to the statement "Ichose this activity because " was typical of activities in themodule. For the seven activities in-the cluster "Knowing about thePast," 80-85% of the responses to this item were attitudinal. In theactivity "Patterns in Your Past," cognitive responses amounted to 48% ascompared to 57% for attftudinal. The next highes esponse for.cogni-tive was 2 as compared to 85% a final for "Goer ing with Chrbon."

To sec1re additional data regarding the capability of students tomake useful judgments about curriculum materials, two\items from theLikert scale of the "Activity Evaluation Form" 'were analyzed: "Theactivity made me think" and "The activity was enjoyable." The percentageof students who agreed or strongly agreed with the statement "The activ-ity made me think" was added together and divided by the sum of thepercent marking "disagree" and "strongly disagree" to arrive at a ThinkIndex. An Enjoyable Index was computed in the same manner. All Enjoy-able Indexes for the twenty-one activities in Group I were positive.
That is, each Enjoyable Index was greater than 1.0. All but one of theThink Indexes was positive. The only one being lower than 1.0 was thatfor the activity "Hot Spit," which was,5-\ncidentally, one of the leastchosen activities. To further reduce tye data, a Composite Index wascalculated, dividing the Enjoyable Index by the think Index to achievethe indices shown in Figure '20, page 124. These composite indexes arefor each of the twenty-one activities in the four clusters of the GroupI activities 'for the KNOWING module. Each activity was rated only bythose students whip chose the activity. Few activities that were ratedby students as making them think were equally enjoyable. -This relation-ship would be reflected by a composite index of 1.0. Note on thehistogram that such is the case for relatively few activities. Whatresults is a ratio of "enjoyable" to "think" from about 32 to 1 at thegreatest magnitude down to 1.2 to 1, and then with "think" larger, anindex ranging from.:88 t.32.

Asterisks have been placed beside the number of the activities thatwere the most highly chosen, that is, were chosen by 19% or more of the538 students in the stud'. Note that thepe highly chosen activitesspread across this display of the Composite Indexes. Se4eral interpre-tations of this information are possible. First; of course, the Enjoy-able Index displays a much greater range than the Think Index. StudentsN. marked "strongly agree" more frequently for "The activity was enjoyable"than they did for the statement "The activityjnade me think." Thisdistribution of the Composite Index relates to the previous analysisthat dealt with comments by students when they were asked why theychose the activity. There,. as is found here, affect predominates overcognition.

Could students Juke the distinction between think and enjoy? Inlooking over the complete data for KNOWING, a Composite Index of .19,indicating a high "think",to "enjoy" ratio, was found for "Heavenly
Motion;"- an activity done by about 9% of, the students. This activitywas complex, with photographs of the otfiet Kohouteck and data on thecomet's position at different times. Students are led to discover the"equal areas in equal time" pattern of motion first 'recognized by
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Figure 20. Rank order distribution of twenty-one activities from
KNOWING on the 'composite index.

J.channas KepPfer. The activity is indeed complex and does require
students to think.

The ability of some students to make the "think-enjoy" distinction
is affirmative. The finding that the most highly and least highly
chosen activities are found both in the "enjoyable" composite group and
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the "made me think' composite group also indicate that students were notpolarized to choose the activities where "enjoyable" predominates'highlyover *think."

t

What Were Students' Attitudes Toward Science Courses?

The "Science Questionnaire," as previously discussed, was adminis-tered to a 50% random sample of KNOWING students at the end of the fieldtest period.

The conceptual structure of four subscales on both administrationsof the semantic differential instruments was confirmed. The scalescores and scale analysis (Scott, 1968) results are shown in Table 68.
Reliabilities (r.BCronbach's alpha) are satisfactory and the homogeneity
ratios (HR) confirm the hoMogeneity of. the subscales. Mean scores showthat students rated both their regular science course and Human Sciencespositively. However, the standard deviations indiCate that studentsvaried mote on their ratings of .regular science than they did on theirratings of Human Sciences. The subscales on both administrations of thesemantic differential instrument had high intercorrelations, but corre-lations were low between the Human Sciences subscales and the 8th GradeScience subscales, as shown in Table,49, page 126.

TABLE 68
Scale Analysis of the Four Subscales of the Semantic Differential

Instruments by Course Type

Course Subacale n r HR M 44 S.D.

Evaluation 268 .84 .51 27.88 5.49HUMAN Value 268 .80 .45 27.20 5.46SCIENCBS Activity 268 .72 .34 26.55 5.46Interest 268. .84 .64 16.25 4.158th Evaluation 268 ; .91 .q7 22.09 7.91GRADE Value 268 .87 C56 24.52 7.37SCIENCE Activity 268 .82 .49 20.35 7.74
Interest 268 .88 71 12.33 5.40

Note: Means greater than 20.00 reflect positive values on allscales,except Interest (greater than 12.00).

Students rated both courses positively on each of the four sub-scales of the instruments. They rated the Human Sciences course signif-,icantly higher than their eighth-grade science course on each of thefour subscales. Results of the t-test for' paired :samples is shown inTable 70, page 127.

Sex differences' were examined by using the one-way ANOVA statisticin the Statistical Package for the. Social Science, Girls' attitudestoward the Human Sciences course, as expressed on each of the four sub-
scales, were significantly higher than those of boys. There were no
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significant differences (p=.05) between boys and girls on three of tie
four scales for the 8th -Grade Science Course, but girls had, lower man
scores on all four subscale. 4 Results of the pne-way ANO*are dis-
played in Figure 21, page 127.

TABLE 69
Correlation Matrices for the Two Semantic Differential Subscale Sets

Course,
Sub-
scale

Human Sciences 8th Grade Science
1 2 3, 4 1 2 3 4

1 .734 .705 .827 .229 .294 .087 .167
HUMAN 2 .661 .703 .210 .234 .092 .160

' SCIENCES 3 .768 .198 .199 .117 .172
4 .199 .187 .016 .162

8th 1 . .767 .772 .867
GRADE 2 .684 .761
SCIENCE 3 .822

4

Subscales: 1 = evaluation; 2 = value; 3 = activity; 4 = interest

Results from the analysis of the two semantic differential sets
from the "Science Questionnaire" indicate that students in KNOWING test .

classes rated Human Sciences more positive tharthey rated their regular'
science program prior to changing to the KNOWING module. This higher
rating was found on each of four subscales of the semantic differential
instruments. Not only were attitudes toward Human Sciences more posi-
tive than for the regular science program, but girls were significantly
more positive toward Human Sciences than boys on ail four subscales, and
significantly more negative toward regular science than boys on one
subscale, interest. The trends in the other three subscales were
similar.

This finding gives apositiire assessment of one of the goals of
Human Sciences: to develop and maintain positive attitudes toward
science, courses. The finding, after eight to ten weeks of using the'
KNOWING activities, is similar to the findings at the end of the three-
year field test of Human Sciences (Robinson, 1980), giving additional
suppert to the effect of the Human Science's Program on student
attitudes.

a-
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Mean
Scores

TABLE 70
Comparison of Mean Scores of Student Attitudes' oward Human Sciences and
Eighth-Grade Science bn Four Subscales of the "Science Questionnaire"

Subscale

Evaluation
Value
Activity
Interest

29.

28.0

27.0

26.0

25.0

24.0

23.0

22.0

21.0

20.0

19.0

18.0

M S.D. M S.D. N t p

k27.88 5.50 22.10 7.93 267 5.54 .001
27.21 5.47 24.52 7.39 267 2.72 .005
,24.56 5.47 20.36 7.75 267 5.66 .001
16.25 4.16 12.33 5.41 267 5.12 .001

1

1 p<.005
1

HS .8th G5 HS 8th GS HS 8th GS
Evaluation Value Activity

18.0

17.0

16.0

15.0.

14.0

13.0

12.0

11.0

1.1 boys

girls-

HS 8th GS
Interest

Note: The horizontal line is the_ neutral mean score on thesubscalee.

Figure 21. A comparison of mean scores of boys and girls on four
attitude subscales toward two science courses, Na268.
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Summary

The field test of the KNOWING module showed that students new to
Human Sciences could be successful' with a single module. Half ,the

teachers were not given any orientation to the module but had experi-
enced a workshop in a nearby college or university. Their success with
the module showed that with minimum ori.entation, teachers who volun-
teered to teach this innovative program could master it.

The students in field test classei had similar logical competence
to eighth graders in the-three-year field test classes. They responded

to the program with attitudes similar to those produced with students
who studied Human Sciences in the three-year field test.

e
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CHAPTERS

ADULT EVALUATION OF HUMAN SCIENCES

The first test plan for Human Sciences included activities toinvolve a variety of adults in the evaluation process. Community semi-nars were held in the spring of 1973 at the seven proposed test sites.The seminars were designed to inform schOol.and
community personnelAbout Human Sciences and to engage them in participating in and pvalua-ting the program. The community seminars were held ol a Saturday with

parents of students who. would be in test classes, pote tial test teach-ers, building and district administrators, school board members, and.science and social studies educators from a nearby college oruniversity.

The seminars were held as planned, but funding restriction's reducedstaff work'on maintaining adult involvement. The seminarswere evalua-'ted and raw data were circulated to staff members. No formal summary ofthese data has been prepared. In addition, to informal evaluation=obtained ddring two site visits in 1973-74', two formal evaluation activ-ities were conducted in 1973-74. Parental evaluation of Human Scienceswas solicited through the use of a Parent Report Form, and evaluationdata from parents, teachers, administrators, and students was obtainedthrough a series of instrumentl8 used in May, 1974.

On the first site visit, an "open house" for Human Sciences washeld at each,test site. At least one staff member was present andsubmitted written reports of the visitation.

An external reviewer was retained in 1976 to review seven HumanSciences modules from a developmental perspectilie to provide informationto the staff for revision of the module material. The full report is inEP 7610-05. Following the field testing of all Human Sciences modules,and to prepare for revisions of the modules and activities a content andpublic review was conducted for selected activities from all modules.The complete results of the content review conferences is presented inEP 7704-19; that of the public review conference in EP 7704-18.

Parental' Evaluation

In late October, 1973, Parent Report Forms (see "Appendix XX) weresent in classroom quantities to each field test teacher. The forms were
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distributed in Human Sciences classes to be carried home by students and

returned by mail to the,Human Sciences project. Envelopes with postage
were provided for responses. ,Responses were received from only four dt
the seven test sites. &The seventy-six forms receivell represented an 18-
percent response from the four sites; an 11 percent response from the

total test group.

The responses represent a probable bias toward positive responses
since negative responders tend to respond in fewer-numbers. Only one of
the seventy-six parents responding indicated that her or his child had
failed to mention Human Sciences (Item 1, Parent Report Form).

A content analysis was'conducted on Item 2 of the form to determine
to what extent children reported positive, negative, or neutral informa-
tion as perceived by parents. Written statements were categorized as
being descriptive or comparative. 'Descriptive statements mentioned only

Human Sciences. Comparative statements had to mention Human Sciences in
relation- to-some other course or activity. 'Descriptive comments weke
categorized into four subgroups: positive, negative, neutral, and .

discriminative (or mixed). Comparative comments -were Coded into one or
more of the three categories of descripters shown in Table 71, page 131.

Responses to Item 2 were coded, either in a single category or into

several categories. The majority of responses to Item 2 weie coded into

one category. The maximum number of codings for any one.response was
five.

Positive codings outnumbered negative codings by over 30 ter 1.
Positive codings were about three times more numerous than neutral
codings. The response toItem 2 is interpreted as,reflecting a positive
student-to-parent-to-developer report regarding Human Sciences.

The re were s even questions seeking parental responses on the

Parent` - Report Form. OnlytItem 2, has been formally evaluated. ,A reading
of all of the responses-. to the eight items on the Parent Report Form
supports the positive response interpretation of students toward Human
Sciences, as seen through the report's of parents.: When parents expressed
their personal opinions, they were also positive in similar proportions.
Complete responses to the Parent Report Form for two schools are'
presented in Appendix YY.

Informal comments from parents were documented by observers atone
. test site. In reporting about an "open house" for Human Sciences
parents, one staff observer found parents concerned about how their
children were achieving - academically in comparison to their peers.
Their other concern seemed to be with behavior: were their children
causing problems or were they well behaved? The following_is a selection

from tke observer report. *A,

"We're hearing more about this program than we've heard about

"school since he-etazted-back-inskindergarten." This comment was
similarly echoed by many parents throughout Open House Night at Test

Si)e 2.'
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' TABLE 71,
Response of Parents to Item 20'the Parent Report P your child

4it

hai told you about Human Sciencesvwhat,weressOme
or, her.-

collentsr
,

Schools
2 3 4 5-

*"' N=16 N=34 N=8 N=18'

Descriptive
Positive

', Liked/enjoyed/fun/

interesting,
. 4

Unspecified -4 10 1 3
Specified -
Choice 1 2
Close to life experience 1 '

Personal 2
responsibility

Particular activities/ 5 7 6 3
tjsks

*

The vanity 2-
''"'4$--Working with others 1 1

Ir Special test group 2, 1
Nay to learn science 3 1

. Understands better/ 1 2
learns a lot

.- Easier ,o, 1
Total PositiVe,.Descriptive

' 14 - 31' 9 6

Totals
Posi- Nega- Neu-
tive tive tral

t

18

3

1

-
.

2

'

21
.

.. i
2

2

3

4

3

1

60'

-s.

Negative -
te

Dis4iked/boring
Unspecified

, 2
Total Negative, Degcriptive 0 Z- a 0 2Neutra]

Specified
1 . 3

,

-2

6
6

6Total Neutral, Descriptive 1 '3 0. 8 12-Discriminative (some

interesting/some boring.)
.32" 4 4

,

Total Discriminative ' 3 4 0 '4 11Comparative
Likes better than other
courses /sciences

Likes less than'other

bourses/science
Likes about the same as
other courses/science

1- 3

1,

1

t>

%

1

Total 'Positive, Comparative 1 3 0 1 S-1-0--
Total Negative, Comparative

0 N- 0 0 AY- 0Total Neutral, Compiiative A 1 0 0 1Column,Totals= ,19 44 9 19 65 2 24
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"Parents are finding themselves actively involved. in the Human
Sciences 'Program as sources of information, as listeners, and as partic-
ipants in discussions. One parent was intrigued -by her daughter's
thoughts on 'Boy Or Girl?' Apparently they both had gotten into qUite a
discussion over i common adult response of, 'A boy, to carry on the
family name.' Another parent participating in the same activity found
himself giving considerable thought to the question, and was interested
to see the responses of other persons ,interviewed by his son. In
accordance with the activity, 'Jabberock,' one student had his family
conversing freely and frequently with an adopted family of rocks. It is
,apparent from these comments and others, that students are sharing many
of their Human sciences experiences.with their parents.. Reactions to
the materials are being received at home.", 10

"There- seem to be several parental concerns that need to be
attended to at this point. First, parents are interested in finding out
more/about "the Human Sciences program. What is the Human Sciences?
Who's involved in 'its development? How is it different?, etc.
Certainly, a test teacher's notion of a questions and answer parent
pam011et would provide a basic overview of the program, answering many
and most of these questions. These' could be sent home to all parents
via their children prior to the Community Seminar meeting.

Second, thode pai-ents at Test Site 2 who attended the Community
Seminar last spring are now eager'to be involved in the program. It is
important that interested parents not be left floundering for what they
can do to be of help. One area that these parents could be of invalu-
able service would be in recording student comments made at home. These

cords could become part of thestudent's longitudinal files.. It would
seem appropriate that these parents encourage other parents of students
in the Human Sciences progkam to, note student reactions brought home.
'Indeed, they could be given the opportunity to set up somet system of
collecting these convents on'a regular basis (i.e., possibly after each-
module). Another area Of parental involvement might be at 'the coffeek,
at the school. -Over the next three years it would be exciting to see
parents as well as t ers answering parent questions. The needs of
each school system are cried, but in each' where there are interested
and concerned parents, opportunities for meaningful involvement should
be made available.

Supporting the Interest and participation of parents in the Human
Sciences Program was a source of frustration to the staff. Parents
could have become a valuable source.of ideas for program improvement,
but the time and energies of the staff were drawn.back to development.
One' information iheet about Human Sciences was prepared and sent to
parents.-, One test schooltheld a curriculum fair in the spring of 1974
in which Human Sciences was a part. Other parent events were also
accomplished at the school level. The final contact with parents was
made in another, evaluation activity in May, 1974.

13
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Evaluating Innovative Science Curricula

In the spring of 1974 the BSCS Human Sciences Program was funded-toestablish four centers in different regions of the United States inorder to test a model for the dissemination and implementation of inno-vative science curriculum materials. In preparation for this additionto the project, instruments
were developed for gathering data on adultand student perceptions and opinions about Human Sciences were devel-oped. The seven field test sites were visited by staff membersin May1974 to test the instruments by gathering data from teachers, adminis-trators, parents, and students.

One instrument, "Developing Human Sciences," was mailed to teachersto enable students to }use it as an activity. Results from this instru-ment could not be qu&ntified
reliably for'reporting. A second instru-'/pent, "Evaluation of Human Sciences" (see Appendix ZZ), was mailed toteachers and administrators. The other instruments (see Table 72) werecarried by staff members on a site visit and administered personally bythem.

TABLE 72
Instruments Administered in May, 1974 to Selected Individuals at theSeven Human Sciences Test Sites and the Groups to Whom the Instruments

Were Administered

CentralInstrument Teachers%Principal Parents Students Office

What is your opinion of X --, X X XHuman goianc*s?
Goals of education X X X X-Evaluation of Human
Sciences

1. Amount of change X' X X2. Kinds of .change X X X

'A
3. Communications X X

'Activity "Developing
XHuman Sciences"

)
4

Each instrument was designed to gather particular data from one ormore target groups. Data gathered'on this first administration were totest the instruments and, if they were found to be useful, to establishbase-line data to be used as a comparison group when the instrumentswere used in subsequent years as part of the evaluation of the dissemi-
nation-implementation model. The findings Iron each of the instrumentswill be presented independently

in subsequent sections.
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What is, our Opinion of /Moan Sciences?

This twenty- five -item Likert scale time Appendix AAA) wai developed
from comments or ; answers to questions asked about Human Sciences during
interviews or conversations with teachers, principals, students, and
parents. The instrument was administered to all test teachers,, all

-principals, a random sample of,parents, and a random sample of students,
at each of the seven test sites. There were 87 boys and 82 girls in the
student group. Table 73 shows the categories a numbers of individuals
who prodided completed What is Your ini n of Human Sciences?
questionnaires. '.

'
. TABLE 73 . ..

.

Types and Numbers of Individuals from Whit* What is Your Opinion-of
Human Sciences?* Data *ere Obtained

Ni. of
School Students Teachers Adm istrators Parents Total

1 18 3
2 -28 3
3 30 3

4 27 2

5 24 2

6 20 2

7 22 3

169 18

1 3 25
10 .10 42

q 1 , 4 38
2* 9 40

1** 13 40
2* 20 44

libLi
'

1** 14 40

9 73- 269
*Includes ode 8rincipal and one central office administrator

**Assistant principal
Data from,., all respondents were pooled for preliminary analysis.

Further examination by students, palents, and educators indicated that
the response patterns of the adults" were so similar that ,hey could be
combined as one group.

The responses to each'statement were weighted as follows for scorT.
ing: strongly agree, 5; agree, 4; neutrals or uncertain: 3; disagree, 2;
and strongly disagree, 1; Examination of Mean item scores of adults as
compared to students suggested that these two groups were - responding to
the items diffferently. To test this hypothesis, a multiple discrimi-
nant analysis was made eo 4etermine which items dischpinated between
the two groups most effect lively. One discriminant function used all
items as significant discriminators (p .0000). This analysis was not
usable, however, because the test, for equality of the groups' covariance
matrices resulted-in, a sifirifcant difference (i=1.961 p .0000), indicat-'
ing that the relationships between the groups were not linear. A t-test
of the difference between means indicated that the mean scores of stude-
nta andepdults on the twenty-five items were not different (t=1.50,
t=1.96). However, a one-way analysis of variance test for equality of
group meads foreigh discriminating variable indicated that the groups
differed significantly on sixteen of tiie twenty-five items (p .02).
Results of the analysis are shown on Table 74.
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TABLE 74
Test for Differences Between Students and Adulti on Each Item of "What

Is Your Opfnion of Human Sciences?"

Wilk's lambda (U-statistic) and univariatelF-ratio with 1 and
267 degrees of ,freedom
Variable Wilk's Lambda F Significance

V1 .99781 a .5858 .4447
V2 .96696 9.122 .0028
V3 .97104 7.962 :0051
V4 .86394 42.05 0
V5 .99714 .7663 .3822 ftV6 .99768 ":6206 .4315
V7 .99962 .1013 .7505
V8 .97280 7.464 .0067
V9 .90134 29.23 0
V10

. V11
.98003

.97794
5.441
6.023 \.1

.0204

.0148
V12 .96213 10.51 .0013
V13 .99903 .25,91 .6221
V14 .97928 5.650 .0182
V15 .77821 76.09 0
V16 .95583 12.34 .0005
V17 .99973 .7180E-01 .7889
V18 .87562 33.93 0
V19 .97707 667 .0129
V20 .95109 13.73 - .0003
V21 .99702 .7968 .3729
V22 .99190 2.182 .1408
V23 .82265 57.56 0
V24 .99889 .2970 .5863
V25 .95986 11.17' .0010

Of greatest interest for/the formative evaluation of Level I was
the4way in which students and adults differed in their responses to the
items on the questionnaire._ 'To investigate these differences, Alpha'
factor analysis of student responses and adult responses were separately
'computed. Alpha factor analysis was chosen because this kind of analy-
sis emphasizes the maximum generalizability in the coefficient alpha
sense Merman/ 1976, p. - This is' due to the determination of
coon factors which have maximum correlation with the corresponding
un4Verse common factor', a psychometric inference.

The adult group included seventy-three parents, seventeen teachers,
and seven administrators. The students' (01;69) were a random sample
from each of the seven test site classes. These students were comple-
ting their first year in Human Sciences test classes. The parents group
was a sample of parents of students in the Human Sciences classrooms.
The teachers were seventeen of the nineteen kunin Sciences teachers and
the administrators were building level administrators who were most
knowledgeable about Human Sciences. The in'erpretations will use the
factors identified from the student analysis. In one case, both stu-
dents and adult factor structures will be presented and discussed
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because these factors overlapped. Both hector matrices are reproduced
in Appendix BBB. -

)
.

Ten factors with eigenvalues pt 1.0000 or greater were identified
from the student data; eight factors were.compueed,from the adult data.
Factor 1 included three-items in the student analysts and was conceptu-
ally similar to Factor 2 with six items,in the adult analysis. Both

factors are conceptualized as attitudes about student learning in Human
SCiences. Table 75 presents the items and relevant statistical data for
students' and adults' responses on the"three ite common to both fac-
tors (items 1, 8, and 11)'. The mean of the item me n scores is similar

for both groups, with both disagreeing with the nega ively worded items.
The adults were significantly more negative than students in two of the
three items.' Since all statements in this factor were negatively

worded, both students and adults were positiye in their attitudes toward
what students were learning in Human Sciences.

TABLE 75
Factor 1, Student Learning, of "What-is Your Opinion of Human

Sciences?" Showing the Items, Factor Loadings, and Means for Student
'Responses; Means for Adult Responses; and the Wilke's Lambda Significance

Test for Differences Between Means

Items

Student Adult Significance

Mean Factor Mean Desifed of any

Scores Loading Scores Response Differences
4

1. Students in regular 2.65 .48 2.54 3.00 n.s.

( science clAsseslearn
more than itudepts in*'`
Human Sciences gasses
(-)

8. Students don't learn as 2.90 .64 (2,47 3.00 .007

many important science
facts in Human Sciences
as they would in regu-
lar science courses (-.)

11. Students in Human ' 2.55 .76 2.20 3.00 .015

Sciences classes aren'Yt
learning things that

(

will help them in their
high school science
courses (-)

Mean of the item mean scores 2.70 2.40 3.00
.A,

Table 76 shcws1Factor 2, Student learning, from the adult response
factor analysis. Although there'were three more items than in the
comparable ,studint factor, responses of both adults and students were
similar and positive about student learning. Only on item 16 did stu-
dents and adults disagree on their responses, with students disagreeing

,adults agreeing with the item. This difference was statistically
significant with responses in different directions from a neutral score.

By converting item mean scores to positive equivalents, the responses of
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TABLE 76
Factor 2, Student Learning, of "Whet Is Your Opinion of Human

Sciences?" Showing the Items and Mewls for Adult Responses, Means for
Student Responses, and the Wilk" Lambda Significance Test for

Differences Between Means

Student
Mean.

1
.

1. Students in regulare (3.46)

science classes learn 2.54
more than students in
Human Sciences classes
(-)

8. Students don't learn as (3.53)

many important science 2.47
facts in Human Sciences
as they would in regu-
lar Acience courses (-)

11. Students in Human (3.80)
Sciences classes aren't ,2.20
learning things that
will help them in their
high school science
courses (-)

16. Human Sciences does not (3.4i)
give enough attention I.59
to important science
activities such as
dissectin4 animals (-)

19. More attention to (2.82)

science topics such as 3.18
weather or chemistry
should be included in
Hunan Sciences (-)

22. Students th Human 3.86
Sciences have-lore
oppqctunity to le
from each other than in
other science classes

(+)

Mean of the item mean scores 3.48

Adult
Factor Mean
Loading Scores

Desired
Response

Significance
of dny

Differences

(3.35) ( 3.00)

.49 2.65 3.00 n.s.

J

(3.10). ( 3.00)

.45 2.90 3.90 .007

(3.45) 3.00)

.49 2.55 3.00 .015

(2.83) ( 3.00)
.64 3.17 3.00 .000

(2.45) ( 3.00)
.52 3.55 3.00 .013

-.54 4.05 3.00 n.s.

1 3.20 3.00

Note: Mean scores in parentheses are transformed to their positive recipro-
cal in order to make all items directionally positive for purposes of averaging.

bOth students and adults were positive regarding student learning' as
measured by the items in this factor. Adults were significantly more
positive in four of the id* items. Students were negative on one item.

Student Factor 2 has no comparable factor in thegoadult response
pattern. It does include one item in adult Factor 2 and ne item not
included in any adult factor. This factor, with two items (see

).37 .
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Table 77), is conceptualized as 'Physical science content for sixth-
graders. Students were in significantly strongeeagrtement with Item 19
than adults and adults were in significantly stronger disagreement With
Item 20 than were students. This finding was counter to the guidelines, ,

Life Sciences for the Middle School and counter to the curriculum
framework for Human Sciences, both of which proposed a life science
program for the middle school/junior high school student.

7,4
TABLE 77

Factor 2, Physical Science Content for Sixth-Graders, of "What is Your
Opinion of Human Sciences?" Showing Items, Means, and Factor Loadings
for Student Responses; Means for Adult Responses; and the Wilke's Lambda

Significance Test for Differences Between Means

Items

Student
Mean

Scores
Factor

Loading

Adult
Mean

Scores
Desired

Response

Significance
of any
Differences

19. More attention to

science topics such as
weather or chemistry.
should be included in

0
3.55 .59 3.18 3.00 .013

Human Sciences (-)
20. Most students in the

sixth grade are not
really interested in the
study of topics such as
weather or chemistry (+)

(3.13)

. 2.87 .82

(3.68)

2.32

( 3.00)

3.00 .000

Mean of the item mean scores 3.34 3.49 , 3.00 -

Note: Mean scores in parentheses are transformed to their positive reciprocal
in order to make all items directiobally positive for purposes of averaging.

Factor 3 from the student data is conceptualized as. measuring
attitudes about student responsibility. The two'items in this factor
were responded to with strong agreement among students and adults for
the factor (see Table 78, page 139). As with 'the previous factor, adult
responses did not place items 2 and 6 in the same factor. These two
important characteristics of Human Sciences were viewed positively by
both students and adulti.

Student Factor 4 is conceptualized ast "Teaching Human Sciences"
factor (see Table 79, pfge 139). Both students and adults were in
agreement on items 7 and 23. However, students felt significantly
stronger about their disagreement with item 23 than did adults. There
was a signifcant difference in respohses to the problem of getting
materials needed to do activities. Since students were much closer to
the classroom situation, ,their view--agreement with item 4--indicates
that the management of scarce resources in overpopulated classroom
environments was not resolved at the end of Level I testing. The adult
response can be interpretd as a positive attitude toward the program,
but a naivete with regard to the details of Alassroom management. This
explanation is consistent with'the signifbant difference in the magni-
tude of the responses'of adults and students.

44_

144
138



t

TABLE 78
Factor 3, SeudenfResponsibility, of "What Is Your Opinion of Human

Sciences?' Showing the Items, Means, and Factor Loadings for Studeht
Responses; Means for Adult Responses; and the Wilke's Lambda Significance

Test for Differences Between Meansfi

Items

Student
Mean
Scores

Factor
Loading

Adult
Mean
Scores

Desired
Response

significance
of any

Differences

2. Teachers of Human Sci-
ences rely on students

to care for the plants
and animals (+)

4.13 .53 3.80 3.00 .003

6. Human Sciences het'
students become respon-
sibly for their own
learning (+)

4,02 .74 (4.11 3.00 p.s.

Mean of the-item mean scores 4.08 3.96 3.00

Student factor 5, conceptualized as "Student Self-Direction,"
indicated agreement of students and adults with the ,self- directive
charcteristic of Human Sciences (see Table 80, page 140) and with this
context, both perceive teachers as being positive toward Human Sciences.

TABLE 79
Factor 4, Teaching Human Sciences, of "Whks Your Opinion of Human

Sciences?" Showing the Items, Means, and Factor Loadings for Student
Responses; Means for Adult Responses; and the Wilke's Lambda Significance

Test for Differences Between Means

Items

Student
Mean
Scores

Factor
Loading

Adult
Mean
Scores

Desired
Response

Significance
of any

Differences

4. Students often have (2.71) (3.64) ( 3.00)
difficulty getting
materflas needed to
do Human Sciences

3.29 2.36 3.00 .000

, activities
7. It is harder for teach-

ers to grade students in
3.14 .58 3.19 3.00 y n.s.

Human Sciences than in
other courses

23.. Teachers should tell
students what activities
they should do in Human

(4.59)

1.41
(3.66)

2.34
( 3.00)

3.00 .000

Sciences (-)

Mean of the item mean Scores 3.48 e' 3.06 3.09

Note: Mean scores in parentheies_are transformed to their positive reciprocal
in order to make all items directionally positive for purposes'of averaging.
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TABLE 80
Factor 5, Student Self-direction, of "What is Your Opinion of Human
Sciences?" Showing Items, Means, and Factor Loadings for Student

Responses; Means for Adult Responses; and the Wilke's Lambda
Significance Test for Differences Between Means

Items

21. Human Sciences allows
students to look for
answers to questions
that they decide are
important to answer ilk

12. Teachers of'the Human
Sciences classes would
rather teach the program
than regular science (+)

15, Students in the sixth
grade are old enough to
know what they want to
learn in Human Sciences

( + )

Mean of the item mean scores

Student
Mean
Scores

Factor
Loading

Adult
Mean
Scores

Desired
Response

Significance
of any
Differences

3.70 .45 3.79f 3.00 n.s.

3.72 3.33- 3.00 .001

4.34 3.34 .000

3.88 3.49 3.00

Students were significantly more positive about two of the three items
than wer adults.

"Wasting time" is the conceptualiiiation of student FactorA,6)6con-
sisting of two negatively. worded items (see Table 81). The desired
response was disagreement with both of these items. Both students and

TABLE 81
Factor 6, Wastin ime, of "What Is Your Opinion of Human Sciences?"

Showing Items, Means, and Factor Loadings for Student Responses; Means
for Adult Responses; and the Wilke's Lambda Significance Test for

Differences Between Means

.

Ied.Ms

Student
Mean
Scores

Factor
Loading

Adult
Mean'

Scores
Desired
Response

Significance
of any
Differences

3. During Human,Sciedbes
classes, students spend
their time doing things
that are not important

2.41 .59 2.00 3.00 .005

10. Many students in Human 2.93 .57 2.58 ,3.00 .020

Sciences classes waste
their time when they get
to-choose what they do

.

Mean of the item mean scores 2.67 - 2.29 3.00
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adults who did agree with the "wasting time" concept expressed, indicat-
ing that they would not characterize Human Sciences classes in those
terms. In this instance, however, students were significantly different
from' adults on both items, tending to be closer to "undecided" kaotheir
meanresponse.

The seventh student factor includes two statements and is conceptu-
alized as "Parental Involvement." Both statements in this factor are
positive in wording and the desired Response, agreement, was obtained
with both students and adults (see Table/82).

Student Factor 8 consists of two items and is characterized as a
"teacher control" factor. Students disagreed with the two statements,
each stating a teacher control practice that contrasted markedly with
the desire practices of teachers in Human Sciences (see Table 83, page
142). Item 17 (not shown) had its highest loading (.38) on this fabtor
but since it was split between factors eight arid nine, and it has no
conceptual relevance to the other two items in the factor, it was
excluded from the factor. Responses to Factor 8 indicate that both,
students and adults disagreed with teacher control of activity selection
in Human Sciences., For, both items,- students were significantly in
greater disagreement with the statements fan were adults and were,
therefore; less favorable toward teacher selection of students' activ-
ities than were adults. Factor 9 is conceptually related to Factor 8 in
being concerned with teacher control. Factor 9 is conceptualized as
"teacher control of content." Both students and adults again disagreed
with teachers choosing content through activity choice for the Human
Sciences curriculum (see Table 84, page 142). ,Students again were
stronger in their opinions on this issue than were the adults.

Factor 10 is conceptualized as a "self-direction" factor (see
Table 85, page 143). Both students and adults were in agreement with

TABLE 82
Factor 7, Parental Involvement, of "What Is Your Opinion of Human
Sciences?" Showing Items, Means and Factor Loadings for Student

Responses; Means for Adult Responses; ald the Wilke's Lambda Significance
Test for Differences Between Means

Items

Student
Mean
Scores

13. Most parents of students 3.25
4e in the Human Sciences

classes don't know much
about what their sons or
daughters are learning

24. Most of the parents of 3.65
students in Human.Sci-
onces think that their
soma or daughters really'
enjoy, Human Sciences

Mean of the it mean scores 3.45

Factor
Loading

Adult
Mean
Scores

Desired
Response

Significance
of any
Differences

.74 3.32 3.00 n.s.

.40 3.72 3.Ck n.s.

3.52 3.00
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,TABLE 83
Factor 8, Teacher Control, of *What Is Your Opinion of Human

Sciences?* Showing Items, Means, and Factor Loadings for Student
Responses; Means for Adult Responses; and the Wilke's-Lamda

Significance Test for Differences Between Means

Items

Student
Mean
Scores

Factor
Loading

Adult
Mean
Scores

Desired
Response

Significance
of any
Differences

18. Teachers should decide .

..

66 2.18 3.00 .000

_what Human Sciences,

activities should be

.11.42

, done and teach one
activ'ty at a time to
the whole class (-)

v

23. Teachers should tell
students what activities
they should do in Human

1,41 .41 2.34 3.00

\\

.000

-

Sciences (-)
Mean of the mean item scores 1.42 2.26 3.00 -

the opportunities for'student initiative that characterizes Human Sci-

ences. As with the itemviD/Factors 8 and 9, students had significantly
stronger opinions than did adults.

Responses from "What is Your Opinion of Human Sciences? provided
data-for cipiparing student attitudes with adult attitudes. Data were

analyzed from 169 students and 100 adults. Multiple discriminant analy-

sis showed that adults and students differed"significantly'in 16 of the
25 items on the instruments. Factor analysis produced 10 student fac-

tors and eight adult factors. Twenty-three of t4, 25 items on the

TABLE 84
Factor 9, Teacher Control 04 Content, of "What Is Your Opinion of

Human Sciences?" Showing Items, Means, and Factoirtbadings for Student
Responses; Adult Means; and Desired Response Means

Items

9. Teachers should pick
out, the Human Sciences
activities that are best
for each student (-)

16. Human Sciences does not
give enough attention to
important science activ-
ities such as dissecting
animals (-)

Mean of the item mean scores

Student'

Mean
Scores

Factor
Loading

Adult
Mean
Scores

-

Desired
Response

Significance
of any
Differences

1.56 .57 2.26 3.00 .000

3.17 .42 2.59 3.00 .000

2.36 2.42 3.00
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questionnaire were included in the factor structure. Pour items were
complex in that they were included in two different factors. The 10student factors were used to compare student and adult responses. Acentral theme of Human Sciences--student responsibility for learning,and student self-direction--was

prominent in eight of, the 10 studentfactors. On these factors, both students and adults agreed with the
Human Sciences theme--Human Sciences should promote the development of
student self-direction and responsibility for learhing. On many items
students had stronger opinions in this direction than did adults. In
comparing Human Sciences with regular science, both students and adults
expressed opinions that they were equivalent, but that Human Sciences
offered more opportunities in regards to the central theme, as expressed
above. In the area of content, both students and adults felt that
physical science content was important for sixth-graders. This content
was 'not included in the Level I materials. Students, but not adulti,
felt that more attention should be given to regular science activities,
such as dissection.

TABLE 85
Factor 10, Self-direction, of "What Is Your Opinion of Human

Sciences?" Showing Items, Means, and Factor Loadings for Student
Responses; Adult Means; and Desired Response Means

Items

Student Adult Significance
Mean Factor Mean Desired of any
Scores Loading Scores Response Differences

14. The teachers of Human 3.89
Sciences let students
decide which activities
they want to do and how
they want to do them

22. Students in Human 4.05
Sciences have more
opportunity to learn
from each other than in
other science classes

Mean of the item mean scores 3;97

.62 3.57 3.00 .018

.46 3.86 3.00, n. s.

3.72 3.00

At the end of the first year of testing, students and adults who
,responded to "What is Your Opinion of Human Sciences?" were positive
about the program and in agreement with one of its central themes.

"Goals of Education" Priorities

The goals of the Human Sciences Program are more developmentally
oriented than the goals of most science curricula 'in' schools (seeChapter 2). "In order to determine if the high- priority goals of the
Human Sciences staff were similar to or in conflict with the goals of
parents, teachers, and administrators, a card sort 'task_ eqk-vilir-of
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Education") was adMinistered_to the four Human Sciences staff members,
test teachers administrators, and parents. Table 86 shows the number
of individuals from whom data wereobtained. School 3 and School 4 were
seriously underrepresented in number of parents....

TABLE 86

Individuals Providing Data from the Card Sort Task, "Goals of
Education," N=106

_School, Teachers'
1. 2

2 3

3 3

4 3

5 2

6 2

7 3

TOTAL 18

Administrators
2

1 10

1 4

3 9

3 14

3 20

1 r
. 15

14 74

Parents TOtal
74 6

14
8

15

I 19 mr

25

.19
106

The theoretical basis of the card sort task was presented by
Kohlberg and Meyer (1972). They proposed three distinctive goals of
education: developmental, romantic, and cultural errsmission. Tiviekve

statements were prepared, five consistent with the developmental goals
description, three consistent with the romantic goals description, and
four consistent with, the cultural transmission goals description '(see

Appendix CCC for the reading, forms, and goals statements).
'

_Single goal statements were taped on cardi and randomly assigned
letter identifiers from A to L. Respondents were asked .to sort the.
cards into their own order, from highest to lowest priority, and then to
record the letter identifier of the statement on a form provided (see
Appendix CCC). Only the column, ."Your personal preference" was
used. "Goals of Education" was administered in May, 1974 during site
visitations.

.
,

Table 87, page 145, shows high (rankings 1-5), medium (rankings 6-
8) and low (rankings 9-12) categories of the tpur groups .who` did the
card sort ranking: As seen by the percentage figures, there was con-
siderable consensus among staff, administrators, teachers, and, to a .

lesser degree, parents, which places a high priority ranking on(devel-
opmental" goals of education. Parents differed from the other groups by
ranking^two of the cultural transmission itfMe higher than any of the
other groups. There was also considerable agieement among the four
groups as to low' priority items with teachers and administrators both',
making judgments similar to those of the Human Sciences staff.

..,

. ---;

Several goal statements are of interest in regard to the spread
that occurred. Item G--"Education should help a student develop pro-
gressively more complex ways of logical th nking and.mdlal reasoning"
was seen as a high priority item by 100 of the staff, 76% Of the
teachers, 63% of the administrators, but on y 48% of. the parents. Since
this iea major goal of Human Sciences, perhaps more effort needs to be
placed on emphasizing this goal. Item K-- "Education, should help a

student develop the ability to reflect upon and make up his or her mind
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Table 87. Percentage of Htiban Sciences staff, administrators, teachers, and parents giving high, medium,
andAow priority to Twelve Goals of Education Statements.
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about-controversial social issues"--wasseen as a high priority item by
63% of the administratOrs, 50% of the staff, 41% of the teachers, but
only 23% of the parents. It was seen as low priority by 404 of the
parents, 24% of-the teachers and 13% of the adtinistrators. This find-
ing is in contrast with the often expressed belief that administrators
do not want their ,schools to deal with controversial issues In Human
Sciences trial schools, this item was given low ranking by only 13% of
the :administrator respondents. The goals of education, as viewed by
parents in the Seven trial schools, are not, markedly different from
those of teachers and adminibtrators.

The results of this ranking exercise seem to indicate that' teach-
erg, administrators, and parents in Human Sciehces trial schools have
priorities in educational goals that are generally in keeping with those
of the Human Sciences Program. This finding is also supported by find-
ings in Section 4 of "Evaluation of Human Sciences" (next part of this
chapter), which shows that on fourteen statements of educational values,
conflict between HSP and respondent values was indicated on only seven
items. In terms of significant numbers, there '.was conflict only on
items dealiAg with teacher control and classroom discipline, and trans:
mission of acagemic science knowledge.

Teacher and Administrator Evaluation

The third part of the group of evaluation instruments that was to
be used in future evaluation studies in'the Dissemination and Implemen-
tation Centers was "Evaluation of Human Sciences." This instrument was
designed for responses by teachers and administrators to determine their
perception oflothe kinds of changes required to adapt and to implement
the Human Sciences program. The 14 section instrument was based upon a
review of the literature on curriculum ,implementation and diffusion
_(Hurd, 1972) pointing out the Major pioblems that needed to be resolved
if new curricula were to be successfully adopted in schools (see Appen-
dix DDD.for a copy of "Evaluation'of Human Sciences."

Copies of, the instrument were mailed to 18 teach6rs and 15 adminis-
trators in May, 1974. The-administrator mailings included only those
administrators who-were known by BSCS staff and/or test -site teachers
to be knowledgeable.about Human Sciences. To meet this criterion, the
administrator must have visited a Human Sciences,classroont at least once
during the year, to.have met with BSCS staff members during site visits-
for Orientation to the program, and to have reviewed Human Sciences
materials. The distribution of administrators by schbol And piiition is
shown in Table 88, page 147).

Complete "Evaluation.of Human Sciences"_instruments were obtained
from all administrators and from 7 of the 18 test teachers. Limited
analyses of the data were prepared in a previous report (see Appendix
EEE) A brief analysis of the questionnaire data is preserited here.

4
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TABLE 88 88,
Distribution of Administrators Who Completed Evaluation of'Human,Sciences

by Administrative Position and Test Site

Administlative Field Teat School Number
Position 1 2 3 4' 5 6 7 Total

Principal' t,- 1 1 1 1 1 6
Vice Pripcipal/Curricu1um

Coordinator 1 1 1 1 3
Science Chairperson 1 1 1Science SuperVisor

2 1 1 4
Caltral Office Supervqsion
State Dept. of Ed_._ ucation 1

1
T O T A L S 3 1 1 4 2 \ 3 1 15

The questionnaire was osed of 14' questions, each with a series
of subguestions. This anal is will present the findings of the com-
bined teachers and admini rators for each of these 'questions. The
following areas of conc n were built into the structure of the ques-
tionnaire: the amount of change, and the kinds of change necessarysince the Human Sciences Program was introduced into the school; and
effectiveness and quality of communications about Human Sciences. Thedata on which these, interpretations are based are presented in Appendix

/

f'

The first question was concerned wit the effeOt of Human Sciences
on five factors 'in school °Mations: c st, personnel, space, consum-able materials, and equipment needed in comparison to the regular
science program in the schools.

Figure 22' presents the composite pattern of responses for each of
the five factors in school operations- The total impact of_ Human
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01233 10

0
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Much Somewhat About Somewhat Much
Less Less the ," More ;More

Same

Don't

Know

Figure 22. The requirements of Human Sciences as compared with
regular science on school operations.

147,

-154

10"



Sciences placid somewhat heavier demand on school operations than did
the regular prOgram. Both teachers and administrators agreed that HSP
required somewhat more school equipment and consumable supplies than did
their regular science program.

There were 11 items within the second question, all statements
regarding teaching and. teacher behavior (see Appendix FFF). Most of the
statements were positive statements related to giving individual atten-

4P
tion to' students, to their differences, and to thpir needs. For these
items, both teachers and administrators agreed that Human Sciences made
these changes easier (see Figure 23). There was a wide divergence of
opinion among both teachers and administrators about whether Human
Sciences made classroom discipline easier or more difficult (data as

----ghoWnFSAppendix FFF'). Another divergence from the general pattern was
that related to evaluation, where evaluation was seen to be more diffi-
cult in Human Sciences than in regular science classes.

The third question focused on goals and objectives for education,
asking if Human Sciences placed about the right emphasis on nine state -i
ments of goals and objectives. The general response to the nine state-
ments was that Human Sciendes gives about the right emphasis to the
_stared goals and objectives, but with more responses suggesting not
enough emphasis rather than too much. "About right" was the modal
response for'every statement in this question. The second most frequent
response choice was "not quite enough emphasis." The statement with the
highest response in this regard] by teachers was for "students learn the
facts and principles of science disciplines." Administrators marked the
"right" amount most frequently for this objective (see Figure 24, page
149).
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More the Easier Eagier Know
Difficult Same

Figure 23. The requirements of Human Sciences as compared with
regular science for changes in teaching.

.

The fourth question asked, "Does the Human Sciences curriculum
conflict with or support your 'educational values?" There were enough
comments on questionnaires to raise questions about ambiguity in the
question and its relation to the fourteen statements to be evaluated.

Analysis of the question in relation to values each respondent. circled
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) Figure 24. The emphasis Human Sciences gives to nine statements ofgoals and objectives.

has not been completed. kliteral analysis was 4omplated., This-analrysis finores the idea of change and merely tabulates the responsefrequencies barked for each of the fourteen "educational values" state-ments (see Appendix FFF). Figure 25 'presents the summed response fre-quencies for all statement; in question 4. It may be interpreted asindicating that both teachers and administrators feel that Human Sci-ences gave strong support to such values as "individual standards ofachievement," "individual personal development," and "cooperative socialdevelopment."
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Figure 25. The degree to which Human Sciences conflicted with orsupported fourteen statements of "educational values."
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Two statements had the modal response of "some conflict." These
were 'good classroom discipline and' order" and "teacher control of
student activity." The latter is surprising since one would. expect much

conflict with this value in Human Sciences. A detailed analysis of
responses in conjunction with circled values would be needed to clarify
the interpretation of this question.

0
A second level analysis of the responses to the fourteen statements

was made by calculating mean responses) for two types of statements.
Five of the statements (A, C, E, G, and M: Item 4, Appendix FFF) were
statements that contradicted the educational values of Human Sciences
and had a desired conflict response (mean 3.0). Nine of the statements

(B, H, D, F, H, I, J, K, L, and N: Item 4, Appendix FFF) were state-
ments that the developers wanted to be evident in Human Sciences and had
a desired support in Human Sciences (mean 3.0). The mean for the first

group was 2.97 and for the latter group, 4 %46.

These data indicate that Human Sciences was seen as neutral toward
statements (teacher control and content transmission) with which the
developers thought the 'program would conflict, and as being in

support of statements (individual development and inquiry skills

developement) that were planned to be effected in the Human Sciences
Program. Thus,-Human Sciences, from these statements, was not found to
Joe fla support orcoupict withvslues.characteristic of regular textbook
science logograms and in support of values of individual development-that
were intended by the developers.

The second section of "Evaluation of Human Sciences" was designed
to gather opinions about the kinds of change required by the introduc-
tion of the program. Four questions (5-8) had tallies that conflicted

with commentd made. Examinations of the items indicated a confusion in
marking that was caused by the layout and design of boxes to be checked
and identification of the boxes. Those items will not' be interpreted

here. (See Appendix EEE for a preliminary analysis of the comments.)

Question 9 asked respondents to rate five statements on a five-
.degree rating scale in relation to whether Human Sciences had stopped
five listed student behaviors, such as "depend on teacher for planning,
direction, objectives," and "act as passive recipients of knowledge."
Figure 26, pelt 151, shows the response frequencies for the sum of all
questions across all respondents.. These data show that Human sciences
was perceived as having a strong effect, in total, on reducing or elim-
inating the student behaviors that can be characterized as "non-involved
class membership,"

The last question in this section, Item 10, was a list of ten
statements of teacher behaviors designed to 'determine the degree to
which these behaviors were supported or caused by Human Sciences. All

of the statements were consistent with what the Human Sciences Program

1Meane,were calculated by giving the scale on Figure 20 a value of 1
(too much conflict) to 5 (strong support). "Don't know" responses were

omitted.
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Figure 26. The degree to which Human Sciences stops student
behaviors of "non-ini'olvement."

was ttempting to have teachers do in test classrooms. There was
gen 1 agreement 'by both teachers and administrtors for most of the
stat nts. The summary data for the total group of questions is shown
in Figure 27.

The modal response for the statements was that Human Sciences gives
strong support to such teacher behaviors as encouraging student self-
evaluation, activity selection, action participation,_pursuing multiple.
objectives, working with small groups, and class planning in terms of
individual students. One-fourth of the respondents indicated that Human
Sciences caused these teacher behaviors to occur. The behaviors des-
cribed in part the meaning of "teacher as facilitator" in materials
prepared for teachers. The.oftly area of disagreement was on one state-
ment where teachers differed from administrators as to whether the
program supported student pursuit of objectives they (students) had
established and planned.

The questions in the third and final.section of the questionnaire
were Intended to give the Human Sciences staff opinions about the
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(
_communications between the staff and the test schools. Item 11 was
concerned with communications about the community seminar held in the

spring of 1973 prior to the initiation of testing in the fall.

Figure 28 indicates that communications were from good to excellent. in.

most cases.
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Figure 28. The effectiveness of communciations for arrangments

the Level I teacheotientation conference.

Only 8 percent of. the respondents found communications
'several instances, poor communications were the result of an
staff member at a single test site. The need for effective
in communications was clearly apparent in these situations.

for

poor. In

individual
redundancy

Item 12' was concerned with communications with teachers and admin-
istrators about the teacher orientation conference held in the lfall of

1973. Data presented in Figure 29 support the interpretation that
communications in this regard were good to excellent. Within this
series of questions were questions about the content of the conference.
The low ratings by about 8 Us 9 percent of the respondents indicate that
the content was not universally considered effective.
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Figure 29. The effectiveness of,communications for arrangements

Cor the Level I teacher orientation conference.
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On a separate question, respondents were asked to compare earl(spring, 1973) with current (spring, 1974) communications. Over halfwere satisfied with both. Fortrfour percent felt thai 'present communi-cations were most satisfactory (data not shown, See Appendix FFF fortabular data).

The next questions were concerned with communications by HumanSciences staff members during site visits. There were five statementsto be-rated on a five-point scale from unsatisfactory to excellent.Summary data for ratings of five statements about site visit oommunica-tions,are shown in Figure 30.- The data show that the respondents to thequestionnaire rated site. visit communications
good' to excellent (but atone site communications were rtted unsatisfactory)

.

On a separate question, respondents were asked to compare early and"present' communications, Only 9 percent rated earlier communicationsmore satisfactory than present, indicating that steps taken to improvesite visit communications
were implemented (see Appendix FFF for data).

The final questions asked for ratings for each of the seventeendifferent communications materials and processes used to convey informa-tion about the Human Sciences Program to teachers and administrators.Complete data of these ratings are provided in Appendix FFF. Personalcontacts with staff and personal correspondence with staff were the mosthighly rated forms of communcation with over 60 percent of the respond-ents rating them excellent. "Teacher Observation Records' and "StudentJournals" received more "not very good" or "unsatisfactory" ratings thandid other methods of communication.
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FigUre 30. The effectiveness of site visit communications by Humaniences staff.

The "Evaluation of Human Sciences" questionnaire was completed bythirty-three administrators and teachers at the seven Level I HumanSciences test sites. The questionnaire sought opinions about the amountof change and'kinds of change necessitated by the introduction of HumanSciences, and the effectiveness of communications, both written andoral, about Human Sciences. Data frpm the questionnaire suggest thatHuman Sciences required more school support in teraa of space and

153

160



consumable materials; makes it easier for teachers to give attention to

the development of students as individuals; 'gives about the right amount

of emphasis to goals usually-associated with student development, but
not enough (from the teacher's viewpoint) to facts and principles of sci-

ence; and provides support to the development of the student as an
independent learner. Human Sciences also supported change in student

behavior from passive learner to active participant in learning, sup-
ported teachers in moving away from teaching students as a clash group
and planning a presenting information to the class as a group, and
supported. the evelopment,of student self-evaluation-and individualiza-
tion of instruc ion. The variety of communications used in the Human
Sciences Program was appraised as being from good to _excellent. Par-

ticular instances, of poor communication were exposed and steps were
taken to improve them. In general, teachers, and administrators were
positive about Human Sciences, as expressed in'their responses,to "Eval-

uation of Human Sciences."

Content Review Conferences

4% Two content review conferences were held at the BSCS building in

Boulder, Colorado. Twelve reviewers particifted in the first conference

on April 18 and 19, 1977. On April 21 and 22, fourteen reviewers parti-

cipated in the second conference. The number of reviewers in relation

to the bulk of HSP materials and available meeting space were factors
that suggested two conferences would be more effeCtive than only one
conference in which-all twenty-six reviewers participated. The agenda

and review procedures for the two conferences were the same. .

Reviewers. were given a brief introduction to the HSP program and
received specific activity review assignments corresponding to.their
context expertise. Each participant reviewed thirty-five to forty-five

activities. The review schedule was organized so that almost every
activity in the programwould be reviewed by at least two reviewers.
because of the interdisciplinary nature of the HSP activities, on an
average, eighteen reviewers were involved in the review of each of the

modules.

Each reviewer was asked to follow the prOcedures outlined below for

each activity he/she reviewed:

1) Read the student activity card, worksheets and related
readings which accompany the activity.

2) View and/or listen to audio-visuals that are included with the

activity.
3) React to the materials by writing comments directly on the

student activity card.
4) Complete an. activity evaluation form (see Human Sciences

Evaluation Materials).

The activity evaluation form was constructed to address two major

concerns about'an activity: a) is the content accurate?, and b) are the
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directions and procedures technically adequate and accurate? In
addition to these concerns, the reviewers were enbouraged to write
specific Comments about the activity in a space provided on the activity
_evaluation form. The evaluation forms and activity cards containing
reviewer's comments were filed by activity to use in activity and module
revision.

Several content reviewers were aske1 to study specific modules for
purposes of reacting to the content organIZation and to .suggest additional
student experiences which could be included in the module or perhaps in
some other part of the program. Those content areas in which input was
specifically requested were medicine, ecology, anthropology, and the
physical sciences. Reviewers with expertise in these disciplines inter-
acted with staff personnel and provided some new ideas for strengthening
the program'.

Persons with expertise in developmental psychology were called upon
to view the program in a different light. Their opinion was sought as
to whether or not the cognitive level of activities was, congruent with
the developmental levels of 11- to 14-year-olds, and whether or not
selected activities were structured to move from concrete to formal
operations in a systematic manner.

'Summary of Reviewers' Feedback

It is difficult to assess the revieWers' responses quantitatively.
Each evaluation form and each comment were treated individually.
However, an idea as to the extent of the revision task in regards to
content may be inferred from the data in Table 89, page 156. Table S9
shows the number of responses and. the percentage of total responses to
recommending "some staff work," or "extensive work," the critical
response choices about activities. For example, in the BEHAVIOR module,
twenty-nine activities were evaluated and fifty-seven activity evaluation
forms were completed by the reviewers. Two forms were completed for all
but one of the activities. Six out of fifty-seven, or 10 percent of the
reviewers' responses to the statement were, "needs some staff work to
complete the revisions I have suggested." Generally, each.activity was
reviewed twice,- thus two evaluation forms with each response selected
could refer to the same activity: Therefore, as few as three activities
(1/2 x 6) or as many as six activities ma}) need some Staff content
revision work. Likewise, two out of the fifty-seven, or four percent
of the responses to the statement were responses indicating "needs
extensive work to be useful." Therefore, based on the content reviews,
only one or two activities in the BEHAVIOR module needed extensive content
revision. Similar analysis can be used for the responses to the statement
about directions.

The column tota)lat the bottom of Table 89 give an indication of
the content reviewers' responses to the total program. Looking only at

.
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Table 89. Summary of Evaluation. Form Responses
Activity Content Activity Direction

Needs

Sane
Staff
Work

Needs

Extensive
Work

Needs

Some

Staff

Work

Needs

Extensive
Work

BESAMTOR (57 forms)

GRYAING (53 forms)

LEARNING (74 farms)

SENSE...OR NONSENSE? (53 f9rms)

suRvrvAL (68 fccms)

6(100-

5(9%)

8(11%)

7(13%)

7(10%)

2(4%)

3(6%)

1(1%)

0(0%)

2(3%)

3(5%)

4 (8%)

8J11%)

6(11%)

5(7%)

1(2%)

1(2%)

3(4%)

0 (0%)

3(4%)

Totals for Level I 33 (11%) 8 (3%) 26 (9%) 8 (3%)

PERCEPTICN (89 forms) 9 (10%) 1(1%) 7(8%) 2(2%)

RULES (85 forms) 6(7%) 314%) 4(5%) 1(1%)

WHIM 1%) I FIT? (121 forms) 7(6%) 3(2%) ' 10(8%) 3(2%,)

REPRODUCTION (64 forms ) 3(5%) 1(2%) 2(3%) 0(p0

SURROUNDINGS (42 forms) 4(10%' 1(2%) 4 (10%) 0 (9%)

Totals for Level II 29 (7%) 9 (2%) 27 (7%) 6 (1%)-

CHANGE (85 farms) 5(6%) 1(1%) 9(11%) 0(0%)

FEELING FIT (100 forms) 3(3%) 3(3%) 4(4%) 0(0%)

INVENFICN (47 forms) 7 (15%) 2(4 %) 8 (17%) 1(2%)

parseNG (70 forms) 3 (4% 0 (0%) 1(1%) 0 (0%)

Totals for Level III 18(6%) 6(2%) 22(7%) 1(0%)

TDIM --All Activities 80 (8%) 23 (2%) 75(7%) 15(1%)

the two "need extensive work" columns, it appears if from 15 to 23 or

only one to two percent of the activities need ex ensive content revision,

as evaluated by content reviewers. The actual de isions regarding

content revision were made for each individual act ity when allevalu-

ation data for the activity were evaluated.

The general reactions by psychologists, as to whether or not the

cognitive level of activities were congruent with the developmental

4ipvels of 11- to 14-year-olds, were positive. The reviewers also felt

that activities were structured to move systematically ftoM concreteinv

formal operations.

The following comments and suggestions the type of feedback

information at the module level that was provided by some of the content

reviewers:

I
156

163



A

LEARNING Module

"I strongly recommend that the basic, almost 'simplistic'
science content of this module is one of its strengths.
Developmentally, the vast majority of sixth gradermwe not
ready for concrete, let'Alone formal,_,operations."

GROWING Module

"I think the unit is weak. The,purpose is not clear. More
emphasis (is,,,peeded)`on what-growth is and on animal grOwth."

CHANGE Module

"There is a strong movement Among children and adjults'that

research with animals is fundamentally aninitmaane and -4,
unethical practice. The positive aspects of the exercise
should be stressed."

Several of the reviewers offered puggestions rej.ative to their
specific content area. The recommendations varied from inclusion of
"missing themes" to a reorganization of the program to reflect a
"continuity'of content." A*capsulization of some of their suggestions,
follows:

"Include more experiences that focus on the United States as an
aging'society."

"Include more activities having to ft with the future."

"Reorganize the environmental biology activities to stress
ecological concepts. Include experiences at all three grade
levels."

"Add more activities about animal behavior, e.g., mimiOry;
pheromones-, imprinting. Relate these to human organisrs."

In addition to the previbus feedback, an outline of ideas was
presented foi physical science activities.

-

Despite critical reactions Which were encouraged, the general
atmosphere of the two conferences was.highly commendable of the program--
"A general comment overall is BRAVO! You are doing a.pibneering job,
and apparently doing it well. I was impressed by the breaOth and scope
.of what you have covered, and it is a step function beyondthe state of
the art."

In summary, the content review conferences provid activity-
specific information,which was used to help ensure the, ontent integrity
of the prO4ram. The reviewers' reactions to and comments,about each

157
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activity, entire modules, and the total Kumar Sciences_PrograM served as
important aria useful insutkin#the,fin41 revision ,of the experiment

materials.
.

The Pdblic 1teview Conference-
,

.

. .

The,public review conference was held'on April 14 and 15,.-1977 at

the BSCS building. Seventeen reviewers and five staff members partici-

pated in the two-day conference: Prior to the conference,' staff members
identified several tY5es of activities that they. felt should be reviewed-

- at the conference. Any activity which wholl4or in part fell into one
of the following categories was includedon the'review list: ,

1. activities in which students work with potentially harmful
materials, e.g., chemicals, electrical tools, fragile
glassware; , a

2. interview activities that require students to reave-the
classroom:and/or school building;

3. activities theedealwith issues that Tight be considered
potentially offensfv or controversial' by parents, or
community groups, e.g., reproduction, drugs .

4. activities in whichmorals, values, ethics, or related
issues are addressed;

5. activities in which students are required to participate
in role-playing. ,

Names of parents whose'son-or daughter had been involved in an HSP
class- were requested from the field test sites and from "the dissemination

centerpersonnel. At least'two names Were requested frOm each site.,
An attempt was made to have one parent reviewer from each of the sites.
Nine-parents fepresenting eight test site and dissemination center.

sschools were invited to pertiCipate in the review conference.

;

. .

Reviewers.frai.National Eductfonak Groups

Ten organizations with special interests in education were asked to
recommend competent indiViduals,preferably'parents of children of middle

school age who might act as reviewers-Of the experiemental'HSP materials.
A total ofeighty-fitre individuals Were recommended from the seven,
organizations that responded to the request for names. To produce a

balanceawng the partiCipants, this list wasreduded to seventeen based
pn criteria such as sex, race, 4eograpiic area, type of involvement in

education, and recommending organization. Of the 17non-HSP parents
contacted, tight accepted-an invitation and participated in_the reView

conference.
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4

4 reviewers worked in paired groups; a reviewer who was familiar
With HSP was paired with one not familiar with the program. The

,specific activities to be reviewed by each group were, designated_ onet.
charti listing the titles of .all%activiies in eel of the modules;
When a pail finished working through-an/activity,- each Member of the
pair completed an evaluation form, independent of.he other member
(see Human Sciences Evaluation Materials fdr the evaluation form). All .
reviewers were encouraged to reepond'and evaluate as honestly and
critically asp possible. When.a group finished reviewing 'the,assigned--
activities in a module they reactecrto,the module aia whole-before
moving on to the next module. Upon the completion of all assigned'
activities, group members worked allSneor in pairs and reviewed
activities of their own-choosin9 from any module they desired. They
were also encouraged to write specific comments -about the total program,
particular moles, or individual activities-

.

4.
,

During the last few hours of the conference, the reviewers
discussed their overall reaction to the program 'in a group situation- ,with staff members. Some of the highlights of the discussion are
outlined in the next section.

Summary of Reviewers' Feedback'
' 4

I:

In Table 90, page 160, the responses to each of four stat ents on
the:"ActivityEvaluation Form" have been condensed by level Of ctivity.
The responsiS, "strongly agres",and "agree" were considered as positive
reactions to the statement. The responses "disagree" and "strongly
disagree".were covidered as negative reactions. The Percentage;of
reactions whicbGwere poSitive was obtained by adding the "ettOngly
agree" and."agreeresponses,.dividihg by the total responses to the
question, and then, multiplying by 100 (TOtalResponses x' 100).

..- Generally, the responses of the public reviewers to the activities
were very positive. Out of 260 activities reviewed (508 total reviews)
approximately 8% or 21 activities,were reacted to negatiyely. .If we ,

assure that the activities not reviewed were neutral or positive then)
we can conclude-that only 4% (21 out of 530) of all HSP activities might
be considered Aentially controversial. These particular activities
received careful attention during the final revision.

1, In addition to completing the "Activity Evaluation Forms," some ,

of the revie0ersuggtsted activity topics which might be added to'
specific moaules. Some reviewers also wrote theit general reactions to
the Human Sciences Program as.a whole. The dispassion between staff
members and reviewers,, aso provided some valuable information and
suggestions. The major criticisms, suggestionsand positive eatures
of the program, as perceived by those who'participated in the di ussion,
are highlighted below. A complete transcript of the ctislusion is
included in EP 7,704-18.' I.
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Table 90. Sumthary )f Rgspohges by Public Reviewers

Level atement
4.

SA A SAA

I

222 Reviews

1 93 - 80 78

2 90 78 76t

3 80 81 73

4 89 69 71
...

.

II . .
1 96 74 85

. .

201 Reviews 2 100 65 82'

3 65 87, 76

4 93 63 178/

III

85 Reviews

)tal Of All Levels

11
47 30 91

2 ',. 53 20 86-

3. 44 25 81

4 53 t 24 Al_
.

4

soa RevidWs 1 1 236 184

(bout 260 i 243 163

activities) 4 3 1B9 193

4 y 2351 156

903 696

83_
80-

75
/7

79

D SD DSD

17 6 10

22 7 .13

21 5 12

-44 .,13 e 17

7 0 3

10. 2

6 4

8 5 6

a o- 1

3 0 4
' 4 0 5

3 0 :4

:145 6 6
-35 9 . 9

.31 9 8

35 18 ao

126- 42 8

'

i

.

Features of the program that the reviewers considered positive were

the structure or, format, variety of experiences; Student independence,"

and community involvement. The following comments emphasi9 these

features.
f

"The nonbook format "invites you to participitel4and'is,

easy to manipulate."

"Another bonus I fine in- the program is th,,Community
resources that they (students) are able to ailize."

"I like the independence it (ESP) gives the student to
do'something all alone without that much guidance."-

..They (students) were able be responsible and not

take advantage,of this freediom.

The program "is for the intellectual...if you are
intellectual. ..and it's,for the person who 1s interested

'in being active, working with his hands and doing these

160 167



r.

d'

other things, and from that pbint this boy (feviewer's
son) is now turning 'out to be intellectual. In the
process it brings back the interest in educatftn to
get on..."

"my children had absolutely no problems witht your ,

progrim or with other similar programs- going into, for
instance, a police station and asking them to hdlp...
or going into a hospital.. But to ask children to go

. to neighbori, which a number of activities do-, I think
0 is a big imposition on the neighbors." (There Were

mixed feelings regarding. this poi,nt.)

A need was stressed for teacher training;ind parent involvement.

"There are a number of,activities where the parent would
not -feel comfortable in having their children tptally

unsupervised, conducting that portion of the a vity."

"There is so much in it the program) that I feel t is
impossible to expect, particularly an elementary,teacher
who has-other disciplines to teach, to be able to do an
excellent job with this program."

-"I am concerned about the proper training (of teachers)
especially in the sex and the drug areas and in areas
which ilivolve some kinds of personal prejudices."

Regarding the "back to basics" movement, the reviewers felt that the HSP
program provided a good foundation in the basic skills as well as a wide,
variety of interdisciplinary experiences. ti

"That is part of what makes it so exciting is that so
many of" the modUles incorporate math and writing,

literature and imagination, and you, know, verbalizing--
so amny skills that can be tied into one module. The
benefit of that is that it ptovides the student an
opportunity to see there is_benefit in knowing math.
I can use math to find out other things. There is
benefit in knowing how to read. I can use it to_
discover other kinds of things. I think it givei a
sense of pprpose to the kinds of skills we want students
to learn."

In summary, the public reviewers reacted positively to the Human
'Sciences, Program and materialp. The public reviewers' reactions and
Comments served as important and useful information in the evaluation
of the Human, Sciencet Program.
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Smeary

Adults who were associated with Human Sciences were asked to .

participate in the evaluation of the experimental student and teacher

materials. Those adults included teachers, school and school district
administrators, academic specialists, representives of national
organizations' concerned with education, and parents of students in test

schools.

The overall result of the evaluation responses reported here was
positive; both parents and educators were generally supportive'of what
the Hunan Sciences was attempting to do and how it was being done. This

information was encouraging and pleasant to developers, but it is not

the important data to attend to in formative evaluations. Minority ',

criticisms and questions raised that bear on the adoption of innovative

materials were what needed to be considered. These issues bad the

'potential of representing obstacles to adoption of the materials when

the prestige of participating in field testing would no longer be

available.

One issue raised was the potential for interdisciplinary curricula.

Some adults could not see a place for "psychology" or "sociology" in a

science course.. This viewpoint came out in some parents' concerns that

.students learn science content, in which social and behavioral sciences

were excluded. This was also expressed in the concern,of some teachers

for more attention to science content. This concern could be translated,

in revision of the materials, into increasing the, science terminology of

the natural science activities, to increasing the number of natural

science activities, thereby, decreasing the interdisciplinary character

of the program.

A second issue raised in this part of the evaluation program was
the concern for, including physical sciences in the Human Sciences

Program. Many schools follow a general science program in the middle

school or juniok high school years. Thisis done either by three-year
programs of general science,or by a one-year or semester course or

courses in life science, physical science, and earth science. The.issue

raised a significant problem for the revision of° Levels I, II, and TIT.

A third issue raised was in regard to the goal of advancing the

development of logical thinking and moral reasoning. It was unfortunate

that both of these goals were included with one goal statement, for it

cannot be ascertained whether parents placed low priority on one or both-.

of these areas of development. I; some parents were more concerned with

knowledge transmission goals than with developing logical thinking and/or

moral reasoning, the latter would not be viewed as valuable by these

parents.

A fourth issue raised was:that of the goalconflict among the

developers, school personnel, and parents with regard to-decision-making

- about controversial social issues...The developers inoluded social' issues

16,2



,because they believed than to be important, societally, and because they
relate curriculum to the lives of students. Yet, less than one-fourth
of the parents placed this as'a high priority as an educational goal.

As can be seen in the data presented in this chapter, adult evalu-
ation of curriculum materials provided important insights into the
potential impact this innovative curriculum might have on schools. The
questions raised here were considered by the project staff and influenced
the final revision of the Human Sciences Program,. The best example of
this impact was the decision to include physical science activities into
all modules, and to develop a physical sciences oriented module, MOTION,
which would be included in Level I.

1P2
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CHAPTER 9
t.

. ADDITIONAL STUDIES

Several studies that were in ndent of the module evaluation
studies were conducted following the formative evaluation of Human
Sciences. Readability studies were conducted on a sample of activities
\from each level. A study of student attitudes at the end of the three-
year field test was conducted with eighth-grade Human Sciences students
and a comparison group of eighth-graders in each test school. A partial'
replication of this study was made using the same attitude scale, but
with students in Human Sciences classes who were testing KNOWING, a
Level III module. This new group of eighth-grade students was asked to
rate Human Sciences an their regular science course prior to testing
the KNOWING module.

The 1974 edition of "How Is Your Logic?" was given to sixth graders
at the end of the field test of Level I. The 1976 edition was given to
all eighth-graders at the end of the three-year field test in May, 1976.
These insXruments were scored in an identical manner and a study of
changes in logical competence over the'two-year interval is reported
here.

Finally, the National Science Foundation conducted an external
evaluation of Human Sciences as part of their program review in 1975,
she results of which are reported here..

Readability Study

A sample of activities from each level of the Human Sciences mod-
ules was chosen for readability analysis. Modules were selected by the
Human Sciences staff based 'on their judgment regarding reading diffi-
culty. The modules were chosen as representing the most difficult
reading tasks. A single problem area, Including all the activities in
the problem area, was selected from each module, except fbr KNOWING.
KNOWING has eight clusters instead of three problem areas as internal
structural elements. Two clusters in KNOWING were selected for analy-
sis. Th* materials were sent to Dr. Milton D. Jacobson, University of
Virginia, Charlottesville. Dr.Jacobson entered the entire manuscripts
into a computerized reading analysis program.
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In SENSE...OR NONSENSE?, the problem area -studied was "Identify-
ing," with nine activitieai in PERCEMPION, the pr9blem area was

"Perceiving," with nineteen activites. The two clusters analyzed in
KNOWING were "Materials and Shapes," with four activities, and "Knowing
the Past," with seven activities.

Dr. Jacobson's computer .analysis computed Fry, Dale, and Dale-
Chall readability scores. The results of the study are shown in

Table 91.

.TABLE 91

Readability Scores Calculated by M. Jacobson

Level Module

Fry
Score.

Dale

Score

Dale - Chall

Grade
Equivalent

.

Number
of Words

I SENSE...OR NONSENSE? 6.61 ) 5.80 6.61 7,366

II PERCEPTION , 6.21 - 6.11 7.22 12,531

III KNOWING .

Materials and Shapes 7.80 7.21 9.41 4,784

The Past 8.08 6.88 8.75 11,857

The study .conducted was a preliminary one, without data cleanup.
The formulas included use of the 3,4100-word list by Dale. Examination
of text printouts indicated that many words counted were typographical
that pronunciations of words were counted, as well aS the words them-
selves; that names of materials used in activity construction, such as
hand saw, battery, and beaker were inserted; that tables of activities
were included; and that cities, continents, and names of organisms were
also counted. These inclusions, not on the Dale list of 3,000 words,
increased the reading difficulty in the Dale all computations.

Since the results showed that a materials were oh grade level,
and were most likely an overestimate of reading difficulty, a final run
on revised materials was not made. Rather, steps were taken to

eliminate unnecessary technical terms, to provide physical referents for
names of objects cited, and to use important technical terms in as many
activity contexts as possible. These measured should result in activi-
ties_that can be read by the majority of the target student population.

Attitude Study

A "Science Questionnaire" was administrered to,students 41n Human
Sciences test classes (eighth-grade level) in May,_ 1976 and also admin-
istered to an equal number of students taking regular eighth-grade
science courses in the same schools. Approximately 600 students Were
tested.

This study was designed to test the null hypothesis, "n ere is no

difference in attitudes between students in Human Sciences cNeses and
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students in eighth-grade science'-classes toward their science course as
measured by responses to the "Science Questionnaire.' This hypothesis
was subsequently divided into several subhypotheses. Treatment (Human
Sciences and eighth-grade science), rsex, and school were the factors
in the design. In addition, a discriminant analysis of responses to
selected variables. was computed. A complete report of the study has
been published (Robinson, 1980)1 hence, only a summary will be presented
here. A.*

One-half of the students (experimental group, N about 300) were in
Human Sciences test classrooms. About 240 of these students were in
their third year of Human Sciences. The remaining students were about
equally distributed between .their first and second year in test
classes.

.

The other half of the students tested (comparison group, N about
300) were in regular science classes in the test schools. Data, were
secured from nine teachers' classes, two of whom were also teaching a
Human Sciences test class. No data were gathered tq determine the
particular curriculum materials being used in these classes except to
ascertain that no Human Science materials were in use in the classes
during the 1975-1976 school year.

Instrument

The major component of the "Science Questionnaire" was a semantic
differential instrument asking students to express their feelings toward
their science course. Bipolar adjectives from Osgood, Suci, and Tannen-
baum (1957) were reviewed, as were the modifications prepared by DiVesta
(1969). Choice of bipolar adjectives was.made to reduce dependence on
metaphorical interpretations and to select adjectives that had seen
successfully used with thirteen- to fourteen-year-old students.

Four conceptual dimensions were hypothesized for the instrument:
evaluation (like' or dislike), value (worth), activity (active involve-
'ment), and interest. The conceptual dimensions and bipolar adjectives
for each dimension were presented in Chapter 7. The results of the
analysis (Table 92) indicate that the postulated subscales can be
treated as subscales in subsequent analyses.

TABLE 92
Scale Analysis and Scale Scores of the Four Postulated Subscales of the

"Science Questionnaire" Semantic Differential

Homogeneity
Subscale Reliability' Ratio N Mean S.D.

1. Evaluation '.87 .'57 601 ' 25.34 6.83
2. Value .80 .44 577 25.56 6.24
3. Activity .70 .32 584 22.95 6.27
4. Interest .83 .62 602 1 13.90 4.86

1Cronbach's alpha
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The student scores for each of the four scales of the semantic
differential were analyzed in the 2x2x5 factorial design using a facto-
rial analysis of variance program, and multiple classification analysis
using SPSS subroutines. The three. factors of the design were: sex,

school, and ,course (experimental group versus compar1son-jrbilp).--Thes07
variables were also examined for possible two-way interactions.

,moo schools were removed from further analysis because of incom-
pleteness of data and marking errors such as apparently deliberate
patterns of 1, 2, 3, 4, 5, 6, 7, repeat; pairs of responses in regular
patterns; etc. The comparison groups in these schools were also elimi-
nated for analysis. The deletion reduced the number of students in the
'study to approximately 400.

Discussion

Four important findings resulted from the analysis of the four
scales of the semantic differential instrument. First, mean responses
of Human Sciences students in all test schools were all on the high
positive side of the scales.

Second, the.HuMan Sciences student ratings were not only positive,
but were significantly'more Positive (p=.001) than the ratings of stu-
dents in regular science courses in the same schools.

Third, the effects of school were significant (p=.001 to .03) on
all four Scales. Interaction effects between sex and course were found
only on Scale 4, Interest. On this scale, girls rated Human Sciences
higher than did boys, and eighth-grade girls in regular science classes
rated their course lower than did boys.

Finally, the discriminant analysis indicated that significantly
more positive ratings were made by Human Sciences students about their
course, especially on five bipolar adjectives. These students charac-
terized the Human Sciences course as significantly more pleasant', full,
happy, important, and fun than did the comparison group.

A partial replication of this study was made in 1977 with the
KNOWING module test group of eighth-graders. The results of this study
were reported in Chapter 7. Students rated Human Sciences significantly
more positively .than they rated their regular science course prior to
testing KNOWING of all four subscales of the "Science Questionnaire."
Girls rated Human Sciences significantly higher than boys on all four
subscales. They rated their regular science course signficantly lower
than boys on the Interest sobscale. In this study, the teacher variable
wits controlled--the same teacher taught the regular science class and
then switched to the KNOWING module in mid-semester.

9 166 1 7,1
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Logical Competence

The design of the Human Sciences Program assumed that students
would vary in cognitive development, as conceptualized by Inhelder and
Piaget (1958). The assumptions were made that some sixth - grade students
would not be capable of solving concrete operational problems; that most
sixth graders would.be.able to solve many concrete operational problems,
and that a few would be capable of solving formal operational problems.
This assumption' had consequences for curriculum design, for it was- nterpreted to require that activities designed to meet the characteris-
tics of the student population should be designed primarily at the

,concrete operational level. At the same time, opportunities needed to
'be provided to enable students to develop and/or consolidate and
orate concrete operational thought into as many content contexts as
possible, at the same time providing for others to develop formal opera-
tional thought competencies.

This grounding of the Human Sciences curriculum in,cognitive devel-
opment theory made it imperative to gather data on the logical compe-
ence of students, if at all possible. Attempts made to secure the use

of one experimental paper-and-pencil test-were not successful. There-
fore, the Human Sciences staff decided to turn to a consultant who had
intitated work on a problem- solving and logical competence test as part
of the BSCS Life Sciences for the Educable Mentally Handicapped program
(Steele, 1974).

Working with Dr. William M. Gray,ithen at the University of Dayton
(currently at the University of Toledo), a paper-and-pencil measure of
logical competence titled' "How Is 'Your Logic?" was developed. This
instrument was developed in two parallel forms, Form A and Form B, of
fifteen items each. The 1974 edition was administered to all students
in Human Sciences test classes in May, 1974, at the end of their sixth-
grade year, the first year of the Human Sciences field test.

Analysis of the data from the4974 administratiOn (Gray, 1974) led
to the revision of the instrument and culminated in "How Is Your
Logic?", Form A and Form B, 1976 Edition (Gray, 1976). This instrument
was administered to all eighth -grade students in HuMan Sciences test
classes in May, 1976.

There were two major questions to be asked from these two assess-
ments. First, what is thelocognitive competence of the students at the
end of the sixth grade and at the end of the eighth grade, as measured
by "How Is Your Logic?"? Second, is there any change in competence in
the two-year interval between test administrations?

"How Is Your Logic?" was the result of over ten years of work on
the part of Gray. The final scoring criteria, completed in 1979 (Gray,
1979), were used to rescore,both the 1974 and 1976 student test book-
lets. These scoring criteria enable the evaluator to score each student
response into one of eight cateiories: preoperations (includes "don't
know" and no attempt to answer), concrete operations I, concrete
operations II, concrete operations III, formal operations I, formal
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operations II, and formal operationS III. These designations follow
those of Flavell (1977) and Inhelder and Piaget (1958) and will not be
discussed further here.

Both the 1974 and the 1976 editions included concrete and formal
operational problems, as simple in content as possible. Teachers read
each item orally and explained any difficult berms as needed in order to
reduce the confounding effects of readability. Further information
about ",How Is Your Logic?" is presented in Gray (1g81) and Gray and
Robinson (in preparation). A preliminary study of the-1976 edition ,is
provided in Robinson and Cobern (1979).

Factor analyses (Rao's canonical, SPSS version 8.0) were, coMputed
for the 213 students who had test scores for the 1974 edition and the
1976 edition of "How Your Logic?" Using a .40 factor loading as a
criterion for selecting items for factors, nine faCtors were identified
in the 1974 data and seven were identified in the 1976 data. These
factors accounted%for 55.0 and 55.9 percent of the variation, respec-
tfVely. Three formal item factors and two concrete item factors were
selected for analysis on the basis of having comparable logical

i

TABLE 93 i

Factors Selected from Rao's Canonical Analysis for Comparison of
Potential Changes in Student Competence from May 1974 to May 1976

1974 1976
Logic Factor Logic Factor ,

Factor Item Description Loading Factor Item Description Loading
..,

2 A3 Make correct .54 7 A2 Make correct .54-
implication' implication

A3X Make correct .76 A3 Make correct .44
..- implication. implication

$

AS Make correct .65 4 A9 Make correct .50

implication implication
A5X Make correct .81 B9 Make correct .41

implication implication
B8 Make correct .35 - BIO Make correct .45 r

implication implication
7 814 Deny correct .86 2 : ,B3 Deny correct .59

implication ' implication --\

814X Deny correct .87 B4 Deny.correct %.64 .4

implication implication
5 Al5 Permutations .77 1 A6 permutations .55

B15 Permutations .78 B7 Permutations .59

3 B1 Increasing :82 3 A4 Recreasing :44

series _ series
B2 InCreasing .82 B5- Decreasing .62

.

series
.,

series
4 B9 Decreasing/ ,.82 4 A8 Increasing/ ..7

decreasing decreasing
Aeries ,series

4 B10 Increasing/ .85 B8 Decreasing/. .74

\\

series series
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problems. The factors selected, their logical structure, and factor
loadings are shown in Table 93. One" .itcm witq a factor loading of .35
was included for two reasons: its logical relationships and its match
in number of items with the comparable factor. Two items were omitted
from factor 1 and one from factor 3 of the 1976 test to reduce the item
numbers to be comparable to those of the 1974 edition. Theie nearly
identical factors were uded for further analyses.

The same individuals were tested, with two years between tests.
Therefore, the paired samples computations ,of the subprogram t-test
(SPSS version 8.0) were used to test_the null hypothesis that there
would be no significant difference on the five comparable factors
between the 1974 and 1976 administrations. A one-tailed test with
significance preset at the .05 level was selected for testing the null
hypothesis, as it was estimated that any difference would be direc-
tional, in favor of the 1976 administration. The output two-tailed
probability was divided by two to give the appropriate one-tailed probe-
bility. - Table 94 shows the comparison of the two "comparable concrete
items, separately and combined.

TABLE 94
Comparison of Mean Scores for'TWo Concrete Operational Factors from the

1974 and 1976 Administrations of("How Is Your Logic?", May 1974 and
May 1976, N = 213

,

Subscale

,

No. of
Items Mean S.D. Range

Reli-
Skew- abil-
?less df

1-Tailed
Probe-
bility

4-1974 2 6.b9 2.81 0-8

,...i&IT-value

.-1.25 .80

8.36 212 .000
4-1976 2 7.76 .57 5-8 -2.59 .34

5-1974 2 5.05 1.79 0-8 - .81 .82

5.11 212 .000
5-1976 2 5.92 1.86 2-8 - .41 .79

4,5-1974 4 11.14 4.02 0-16 -1.29 -

8.61 212 .000
4r3.1976 4 13.68 1.97 9-16 - .36 -

The null hypothesis for the concrete item subsea's was rejected.
Stude is performed significantly better in 1976 therin 1974 on both
subs les and oft the combined subscales. The lower reliability and high
negat ve skewness of subscale 4-1976 indicated that students were almost
all capable of solving these concrete operational problems.

These parallel formal operational factOrs were used to compare_the
1974 and 1976 performance of students. liable 95, page 170, shows the
results of thibe comparisons- Both the individual subscale and coabined
subscale data sho0 significantly higher competence in,1976. than. in
1974.
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TABLE 95 _' -.I

Comparison Mean, Scores for Three - Formal Operatitmal Factorsfeom the

1974 and 1976 Administrations'of "row Is Your V ic?",'May .1994 and

May 1976, W * 213

ti

Reli-

No. of ,
. Skew- abil-

Subscale Items Mean S:D. Range ness ity

1-1974 5 20.70 7.58 4-35 .59 .82

1-1976 5 22.54 7.51 5-36 ,09 .72 1

2-1974 2 6.79 4.92 0 -16 .68 .73

2-1976 2 7.80 4.04 2-16 .50 .721

M

3-1974 2 4.82 2.64 1-16 2.44 .77

3-1976 2 8.18 4,22 2-16 .55 .78

1,2,3 -1974 9 32.32 11.14 0164 .59

1,L3-1976 9 38.51 12.52- 12-68' .37

2.54

10.95

5.90

1-Tailed
Probe-

df bility

212 .002

212 .000

212 .000

212 .006

Combining the concrete and formaliverational subscales into paral-

lel, thirteen-item scales produced similar results, as s own in

0 Table 96, page 170. .Te;higher level of competence is not on statis-

tically significant, but the effect size of .65 further supports, the

increased competence attained in 1976.

The results 'of the data from "How Is Your Logic ?1 show that stu-
dents who were in the Human Sciences Program for three years developed
increased logicgl competence in their capabilities to solve both con-
crete and formal paper-and-pencil problems. Without control groups,
which were not possible in the formative evaluation paradigm and funding

level for evaluation in the Human Sciences Project,"Nt is not possible

to attribute any, cause for this.effect.

TABLE 96
Comparison of Combined Mean Scores for Three Formal and Two Concrete

-40perational Factors from the 1974 and 1976 Administrations of "How Is
Your Logic?" 1974 and 1976 Editions, N * 213

1-Tailed Reli-

'No. of Skew- Proba- abil-

Date Items Mean S.D. Range ness T-Value df bility ity

.

1974 13 43:45 13.40 5-77 .14 .86

7.22 212 000
1976 13 52.19 13.48 24-83 .31 - 7 .85

The two questions posed earlier in the can now be answered
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descriptively. At,the end of the sixth grade, almost' one- hirdflto one-,half of the students were giving preoperational bresponse to concrete-
;operationarprOblems, as shown in Table 97. By the en of the eighth;--
'grade, the percentage of students giving such responses was reduced toabout 15 percent. Similarly, the -percentage of'students giving. pre-
operational responses to'formal operational problems was reduced from'39
percent to about 0 percent from the end of the sixth to the end of the
eighths -grade (Table 98). Only about 12 percent of the students wereconsistently formal responses to the nine formal prokleME by the
end of the efiAth grade.

TABLE 97
'Percentage of 'Students with Correct Logical Responsed to Concrete

Operational Prdblems in,May 1974 and May 1976, N = 213

4
1974

Logic of
Student
Responses

Decreasing
or Increas-,

Eerles

Increasing/
Decreasing
Series*

Combined Decreasing
Concrete or Increas-
Problems.ing Series

1976

Increasing/ Combined
Decreesing Concrete
Seriei

,. Problems

Preopere-
tions

Concrete I

29.1
.

70.1

55.4

44.6

35.7

*.64.3

0.9

99.1

42.3

57.7

14.6

85.4

TABLE' 98 .

Percentage of Students with Correct Logical Responses to Formal Problems
in May 1974 and May 1976, N ;7113

Legicot
of Student:
Testing Responses

'Preoperations
Concrete I'
'Concrete II

Concrete II-
Fotmal I

Forial I
Formal II 1

Preoperatthns
COnciete I
Concrete .11

1916 Concrete 4-
, Formal IN
Formal I

. Formalist'.

a

1.

;e-

Make
Correct .

Imaidation

Deny
Correct

ImplicatiOn 'Permutations

Combined.
Formal'

Problems

13.9 32.9. 77.9 39.0
4

38.b 46.0 '13.1 33.3
14.6 4.2

8.9
4.7
1.4 *74

15.4, 0.0 1.4 5c*4
0.0 8.0 1.9

150,5 g8.8" 33.8' 19.7 k
30.0 33.3 23.9 29.6
21.6 17.4 16.0 23.0
21.1' 9.9 4.2 15.5

8.0 0.0 8.0 7.0
8.5

, 10.3 ,14.1I 5.2

*
These'data support the 'assumptiond of the Human Sciencds activitydeifgn ,that approached most instruction' at the concrete level, and .
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proVidingopportudtiies for. students to deVelop formal competencies if
they were developmentally capable of this transition.'. The data also
support the proVisions of a diverse range of activities, withsome, even
at the eighth-grade level, that are structured to enable students to,
develop and consolidate 6oncrete operational thoUght, avoiding the
assumption that all students had already achieved this level off _

competence.

_Wityonalltcience Foundation Paned Review

Duririg ttie week of December 8-12, 1975, the National Science Foun-
dation convened a seven-panel review and evaluation of the nineteen
precollege curriculum pr6jects then being supported by the NSF..' This
review was responsive to guidance from the Congress of the'United States
and the National Science Board.

.

Forty-two organizations responded to a request to nominate panel-
ts for the review from which severity-three panelists were selected.

reports produced reflected theviews of the panelists alone and not
those of,the NSF staff. A complete report of all panel evaluations and,
in particular, the report of the panel that reviewed the Human. Sciences
Project is found in NSF (1976).

Nine review questions were presented to the Human Sciences Project
staff. Writteneresponses tor use by the panel were prepared. The panel
responses to the ninereiriew questions are reproduCed below from that

4

Question 1: IS there a genuine need for these initructional-
.

materials?

J The HSP staff,cionducted a' needs assessment,aa early as 1966
with several additional Conferences, ;becks, and feedback programs
designed to seek direction' from schools, Audents,.and thi public.
This needs assessment is considered by the panel 'an important

feature-of the.project.
Someof the needs to which HSP respoinds include:
1. 'learning materials specifically for the middle and junior

high schoolk4
2. materials which emphasize societal needs
3. science for the middle-school years-which emphasizes the

interrelationshig of science and society, science- dig-

. coyery* and application, and science'and ether academic
disciplines.

4. -.a curriculuT' Oith the student and her dr his immediate
environment as dintral to the activities

5. a prop am that considers issues, problems, and values as

. Q well.di basic content
6. materials appropriate for a students in grades 6, 7;

and 8
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7. materials that allow choice, sequencing by the studentf'
and individualapproaches \-

1These needs are generally' identified, discussed, and advocatedby current edUcationat leaders, researchers, and phllosophers.Aaterials are 90nel-ally 'appropriate,fOr the diversity of..students' maturity during, the three -year middle or junior highschool yeats. Ibis program could setve.a potential threemillionstudents annually. The developers report that the program willinitially reach "no less than 10 pprcent" oe:this population withan anticipated goal of 50 percent irnakional
implementation pro-grams are conceived and supported.

HSP represents a unique program with the previoudly listed
characteristics. In addition, HSP can be described as a hands-on,-
student-centered;,,individualized, and interdisciplinary learningexperience. The non-textbook nature'of the progam makes it unique.The panel endorses the developer's claim that no Viable alternativematerials with these characteristics exist.

Question .2:, Is there * market'for these instructional Materials?

At present, many types of middle schoql/junior high schoolscience programs revolvearmind theoUse of atextbook. Thus, theHuman Sciences Project materials' add a significant dimension toavailable science curriculum.
-Because of the modularized approach, this curriculum, orfractions thereof, can be used

withinpresent_mcience-courslisa- ghe--Rumen Sciences Project could be offered.as an alternative to orreplacement of the present middle school science program.'Since the curriculum project treats topics not traditionallypresented in the targeted grade.levels, some in-service teacher
,education must be included in any implementation program. thetraining should include discussions of handling potentidliy sensi-tive issues (for examPla, divorce) is well as reviews of basic.biological and sociarsciences.

00
The panel is'nOt aware of any'similar oaterials which havebeen produced by commercial_ publishers fot the same- audience.Since we believe that thii protect .is.a gOod alternative to presentscience curricula, we hope .ttilt

commercialloublishers eventuallywill condidea developing materials with characteristics listed inthe answers -to question 1. - However, we do not expect such actionuntil the basic developmental and feasibility studies of the HumanSciendes Project are completed.

41QUesti&j3: Do these instructional materials,, possesS a clear
purpose and rationale?

The instructional materials possess a clear purpose andrationale. The panel agrees With the stated assumptions that, byusing the materials, cognitive skills such as problem solving andcritical thinking can be lSarned as can other elements of thecurriculum.

The panel agrees with the project stiff that "values inherentin the curriculur. are critical thinking, autononats learning,assumption of reaponsiblity,
cooperative efforts in Clasaroom
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endeavors, shared managerialresponsibilities between student and

teacher for the-classrooth environment, decision making, evaluation

of :data, dealing with problems, self, evaluition of individual

performance, scientific apfroaches 'to problem solving, and value"

judgments based to evidence."

The instructionif:materials allow for the, fulfillment of t he

assumptions and the goals. since, by deSign, only those units

acceptable to the parentsr teachers; admioiitrators, and community .

members-mould be used.
The general groupfngsintowhich the curriculum is divided are

well conceived. In addition it provides for choice on the part of

both'student and teacher.to design a cohesive package to fit the

educational needs of ,the community. The -field testing procedures

will provide feedback' which will allow the staff to revise, add,

and/or delete materials., The final product4'ghould be a curriculum,

which, is clear and' understandable to most students in the target

group.
The mOdules were designed IJ to meet the concerns and inter-

ests of the studehts and 2) 'to locus upon the interface of the

natural and social'' sciences'. nie educational effectiveness of the

modules is plausible ince the materials offer the use of direct

experiences at well-a phenomtna through observatioii as the learn-

ing mode.

Question 4: If the' content of these instructional materials

scientifically correct?

The. materials are scientifically accurate. The thoroughness

with whioh iniernal,monitoring is performed assures accuracy and

, currency.
The panel feels that many areas,.are covered superficially

"rather than in depth. 'As -a result the program addresses itself

.toward developing a scientifkically literate society. The materi-

also human biology oriented, have had input from other'

natural sciences as well as the social sciences. -

* In"telecommunciationt with review,,panelists, the project ttaff
.

indicated that some Of the materials which dO not gulf ill the _

stated objectives are being removed or revthed.'

' Question 5: Is the content -cif these instructionar 'materials

_educationally sound?

'The fact
,),

that addresses itself to current problems sug-

gests that portions .81 the curriculum could possibly lead to

cOntroverSy and difference of opinion. The avatlabirity,of modules

, _ on these issues, hoever, is an attractive feature of the program.

The'matdrials are edudatfOnaliy sound. They are individUal-

fzed 4ft a manner which gives students
,the'freedoe to respond, the

"freedom to choose, and the freedom to proceed at a chosen rate.

asp Is not a course or a course sequence,in the traditional sense:

,''Its modular nature provides opportunity for schools, teachers,,stu-,

dents, and.CoMmunities to structure the kind of program that is

meaningful td' them while providing a resource 'of suggestions that

are concerned with meaningful and significant topics in today's

society.
1
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Compered to other available programs, ESP #is less dependent
upcin student reading abilitylInterest of all students; anegeneral
ability, motivation and ,level of maturity. The approac) to HSP
content, if handled in the Manner-recommended by the developers,
insures that students at diffeient levels can be accommodated. The
materiels and the approach, largely because of the nonprescriptive
characteristics, appear' to be equally apprOpriate for all
students.

The 'Human Science Program includes ,a large number of supple-
mentary instructional aids to help schools, communities, and
teachers use the materials effectively. In addition; there is an
impressive Teacher's Guide for each module. .Teachers are provided
infdrmation to assist with student self-evaluation with facilita-
tion of further student interaction'. and with assurance of
appropriate handling of issues with individual students.

Although there has been no attempt to'include all "science
topics; the HSP content is educationally 'sound in the scope,`.. con=
tent, and methods utilized for considering it. The panel is
convinced that the HSP materials completed to date and the results
of the field tests to date indicate that the materials are indeed
educationally pound.

Question 6: Are the proposed and anticipated outcome's of the
instructional materials desirable?

The anticipated impacts dutlined would provide expanded oppor-
tunities toll, middle school students in science education WIth_the
focal-point being human sciences: The panel expects students to
find the program interesting and stimulating.

Teachers may need'to develop additional skills to handle the
subject material effectivelj. In particular, teachers-mould need
to be prepared to handle reactions of students to the social issues
that are treated in ceitbin modules..

School administrators and'boarda of education maybe placed in
a position of.difending. the'mpoption of the materials because of
the explicit nature of certain sections on development and _repro-
duction. The ;target population, because of its diverse level of
mental :and .phynical 'development, may ,need to _he selectively
screened to.'provide alternate activities. This same problem will
be experiencedWith certain non-sensitive materials because some of
the activities seem to be simplistic and would not challenge the
more mature students 'in the middle school age group. However,
because of the moduli approach to the /earning activities, selec-
tive assignment based on the 'heed, abiIities,,maturity, and

,

interest of the user can be eaS4015,,arrangid.

The panel, recognizes the need for educational activity with
socially sensitive material. Potential users 'of ESP should be
Cautioned that there is some of this of,insructional activity
included. The panel auggests that, t re.may be parental reaction
to the introdUction of a fewnlodule' t ios presented for review:

There is no discernible sexual; i cJal, or ethnic bias in the
material provided the committee. There may be some 'selective use
of modules Upending onithe sex of the student. However, this is

CID
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not because of sexual bias but rather as a result of the varied
maturity levels 'of student in the targeted age group.

Question 7: Do these instructional materials, present implementa-
tion problems for the schools?

To use these instructional materials effectively teachers need
skills in the use of individualized instructfon procedures, self-

> paced learning, and the inquiry approach to science. Depending on

their background and experience, teachexs may need special training
in order to guide students of various 'levels of maturity through
those activities which deal with human growth and behavior.

If a school official does not recognize the validity of indi-

vidualization and self-pacing, the traditional structure can be

adapted to this_program. The.freedom and responsibility to be
assumed 'by the students can be introduced gradually with a minimum
of schedule changes and classroom reorganization: It should be
reCoghized that teachers who are to direct more than twenty-five
students at a time in this type of program will need some 'type of
classroom assistance (school aides, student monitors, or peer

facilitators). The panel would like to emphasize the importance of
the teacher commitment to this learning approach.

The modules are multimediated and cost-competitive. Most of

the resources needed are normal budget items or available within
the schools.

If a school district chooses to 'adopt the complete set of
mcdules1 the administration may wish to conduct the. parent orienta-
tion program, recommended by the project directors. It .should~ be

made clear to the paredt that there is provision for students to
choose topics within a given area as well as to choose areas in
which to work. Procedures should be established which provide
parents, if they so desire, with the opportunity to participate in
their child's choices.

Question 8: Area the costs for implementing these instructional
materials reasonable?

The materials costs for the program are no greater, and possi-

bly less, than' the costsof other, junior high school science

programs. Similarly,, refill costs should.not exceed current costs

for middle school/junior high'school science course materials.
The present form of the HSP curriculum does introduce subjects

which have potential psychological, and/or social impacts, For
0-- example, modules on the topics of divorce( death, and reproduction

are being tested. The panel believes that these impacts may be
minimized in three ways:.

1. Because the materials are modular, any topics can be
elimlnated,from the program.

111,

2. The project staff and trial centers are undertaking a
careful study of all materials. This study includes
reaction of parents. as well as students. The panel
believes these tests will result in an identification and
qvision of potentially' sensitive areas.

A
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3. Orientation programs can hely', teachers predict and cope
with individual student reactions.

The.panel believes that a school need not eliminate a topic
from the curriculum solely because it is socially or psychologi-
cally sensitive. Programs which will better prepare teachers to
teach such topics should be funded.

4 Question 9: TS the management /organization plan adequate for
producAng these instructional materials?

Answers.to questions addressed to the directors of the project
disclosed a well-organized plan. of copsultation with educational
administrators, teachers, parents, and scientific writers. Moni-
toring, feedback, and materials modification take place and are
observed directly by administrators of the project. Evaluation
procedures are currently underway. The administrators appear to be
well informed about all phases of the project, which indicates that
there is neither a cumbersome excess nor a shortage bf administra-
tive direction. The mangement /organizational flow chart includes
job descriptions. NSF has been adequately informed through peri-
odic reports, correspondence, and open communication.

On the face of the materials seen by the panel, management/
organization plans are demonstrated to be excellent and well-
executed.

Follow-Up Study

Corley 71978), one of the field t st teachers, identified seventy-
five students who had participated in t e testing of the Human Sciences
Program at Lansdowne Middle School, 1973- 976, and seventy-five Students
who were randomly selected from the s ggaduating class "(eighth-
grade). Both groups were stratified into the three ability -level sec-
tions in accordance with the school's grouping policy.$

Fifty-eight Human Erences students and fifty-three non -HSP stu-
dents were located at L nsdowne High School. Achievement grades in
science for,,grades nine and ten were cod:pared. A questionnaire was
'distributed to the former Human scfences etudentd asking them to" rate
their Human Sciences experience with their "regular" science experience
in six areas. 'Questionnaire responses were returned by 68 percent of
the students:

Corley. found that both.RSP and non-HSP students had similar pat-
terns of achievement as determined by grades. Although graded were
slightly lowet for HSP students accelerated ninth-grade biology,
there, was. no corrobbration of an HSP effect in student responses to the
questionnaire.

Student ratings of Rumen Sciences were very positive,-with mean -

values between four and five on a five-point scale for all six items of .
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the questionnaire: amount of science learned, Ability to read direc-
tions, opportunity for problem solving, knowled e of science equipment,
attitude toward science class,-and preparation for high school science.

. SuMkary

This chapter has presented data supporting the rationale of the
Human Sclences Program. The rationale assumed Oat students should be
provided science materials that would be both interesting and educa-
tional for the full range of students in the public schools. The

theoretical base, grounded in developmental psychology, proposed. that
early adolescents were generally not capable of formal operational!R
thought. The curriculum consequence was to initiate activities at
various levels of concrete operational logic, where logic was required,
and to provide thought-provoking experiences that would enable students
to develop and consolidate concrete operational processes and to make
the transition to formal operational thought thereafter.

The curriculum rationale also proposed that. if science were pre-
sented in a social context, with attention to designing experiences that-
were meaningful to early adolescents, the curriculum would be interest-
ing to them. 4earlyr the results of these additional studies lend.
further support to confirm the. success of the _curriculum rationale and
the materials developed to implement it.

b.
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CHAPTER 10

HUMAN SCIENCES, A NEW CURRICULUM DESIGN

The Human Sciences Program was developed and evaluated as an
educational product that was adapted to the unique nature of the
emerging adolescent learner. the primary goal of the project from its
beginning was to relate the curriculum materials and learning approaches
as closely as possible to the characteristics of ten- to fourteen-year-
olds.

The developers assumed that emphasis on formal, high-level
concepts would result in a program that would be too difficult for most
students in grades six to eight. Instead, the developers sought to
emphpsize the "precursors" to science concepts that could be developed
experientially. The iesult of this major development and testing
effort is a three-year inter-disciplinary sence curriculum for use
with ten- to fourteen-year olde-in science classes.

Formative evaluation of the experimental materials was conducted
in five major phases, as shown'in Table 99.

TABLE 99
Summary Chart of the Five Major Phases of the-Formative

the Human Sciences Program
uation of

/
. Materials

Academic
Year

Grade
Level(s)

No. of

Schools
No. of
Teachers

NC:,,,of

Students
. - .3 Pilot Modules '1972-1973 6,7,8, 19 , 18 540

5 Level I'MOdules 1973-1974 6 7 19 672
4 Level II Modules 1974-1975 ' 7 7 13_ 490
4 Level III MOdules 1975-1976 8 7 10 335
1 Level III Module Spring 1977 8 12 14 519

The HumanStiences Program, di ded each school year into sections
of from six to nine weeks fOr which a particular material, each
designating a. module, was provided. Each module contained everything
needed in classes of thirty to forty students for two class groups
each day. "Everything needed" included all unique materials, but did
not include ordinary laboratory equipment. Experimental modules did
include library resources where these were appropriate.

4

4'
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Choice

A key characteristic of the program was the provision df a bounded

free - choice environment for students. "Bounded" means that students

were asked to 'stay within the boundaries of the module and activity
design of the program and to remain essentially within the activities
or activity extensions provided in each,module. Each module contained

from thirty to over fifty individual activities: Each activity

consisted of several pages of printed paterial plus a1,1 Of the equip-
ment, supplies, and other materials needed to conduct theactivity
'successfully. There were more activities in each module than any
single student could complete within the allotted time period. No

activities were prescribed.

Students could choose the activities they would do. In some

instances the opportunity was provided for students to devise their
-omn activities. The choice of activities made it possible to include
many, things for students to do that would not be considered feasible

. in classes where every student is required to do every laboratory or
every one of some other kind of activity. Not only could students
choose the activities they would do but they could choose whether they
wished to work alone, with a partner, or with several other students.
This, then, is what is meant by a "bounded, free-choice environment."
Every activity in every module was designed to have educational value
for some students. Choice was not from the whole world buttrom the
activities in a particular Module and usually only from a segment of
a Module--a problem area--at any one time. Each module was designed

around a'Particular theme., Subdivisions within modules--problem areas

or clusterS=-provided internal organization for closely related
activities.

The three pilot modules were deliberately constructed to be as
different as pOtsible froM contemporary science materials. TEe

rationale for this approach was to challenge staff and writers to be
as inventive as possible. The major constraints were the pre-estgb-

lished characteristics of early adolescents. Evaluation studies were

to find the program elements that needed revision and to find what)
would need to be done-with-the materials to make them "teachable."
This was a critical concern sinch the focus of the activities was on
students and tkeir.needs and concerns, not on teachers' needs and
ncerns.. The assumption.was mate 'that as modifications of materials

were made, "e#ch being influenced'biimmediate feedback from testing
the precursors', it would be easy to adapt materials toward those that
were already in the marketplace, but probably very 'difficult to stretch
then in radically new ways.

EvaluationOutcOmel

Formativeevaluation.of. Human Sciences was a small past bf the
total curriculum development effort. It accounted for the expenditure
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of a,amall part of the resources allocated to the project. The
tension between development of curriculum materials and evaluation
developed in this project as it has in many others, with development
'taking limited resources when cut-backs were ordered.

The summative-formative evaluation distinction had been adopted
by the Science education community before the Human Sciences Project
was initiated. Similarly, research and evaluation had been completely
separated, with most science educators conceptualizing these as
unrelated, and in practice, unrelatable events. The need to rethink
these separations has been presented elsewhere (Robinson, in press),
but the point needs to be emphasized here. Formative evaluation is
inadequate for use with innovative curricula. Critics of anything
new wish to know how well students achieved in terms of existing
achievement criteria. Similarly, school personnel concerned with
program effects wish to know how'studenta achieved in terms of criteria
they know. Innovative taterials must show that they can produce
achievement in terms of exisitng criteria, and also produce added
value. This requirement makes it imperatiVe that summative and forma-
tive evaluation be coupled in the evaluation plans for innovative,'
curricula.

Innovative curricula usually'raise new questions about teaching and
learning. Many research opportunities have been lost by the disengage-
ment of curriculum_ development and evaluation from research. This does
not mean that those engaged in curriculum development should do ,

research. It does mean that interaction.of developers, evaluators, and
researchers, with the coupling of their efforts for some development
projects, would lead to greater understanding of the processes involved,
in teaching and learning science.

. ,

A second finding oft.hefc6tative evaluation of Human4tciences was
the need'to.provide resources for student testing and grading. ,

Develo ,t and testing of such materials,is especially important for910P
curricu a based upon the developmental characteristics of learners.

The more general findings from the Human Sciences formative
evaluation' are listed below. Other more specific findings- are
presented in sections devoted to those specific topics.

Data from the evaluation studies showed that:

1. HumanSciences was equally effective in different parts of-the,
)

country, with a variety of teachers, and with,students of a ifide
range of backgrounds and abilities.

.

2. interdisciplinary studies, sefecting.content and methodologies
from the biological, phySicai, earth; Social,, and behavioral
.1

scences, could be acPommodated in self-contained classroom in
,

elementary schools, in departmentalized elementary and secondary,
schools;.and in team-teaching contexts in middle and j9ioi high

_

schools.
...

3. activity choicei of ten- to fourteen7year4okds were not clustered

a
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by content or difficulty, nOrwere.they influenced significantly

by the sex of the studentS. '

4. students could learn to manage an environment (the classroom) even

with scarce resources and a student overpopulation.

5. reading, writing; and arithmetic skills were used meaningfully in

contexts where students needed them to solve problemi of their

choice.
6, students can improve their skills in self-direction, with

decreasApg need for'continuous supervision, in a bounded free-

w choice,environment.
7. activities which were potentially controversial drew parent

support more consistently than administrative support, or support

by department chairpersons. .

-8. the assumption that activities should be introduced in concrete

ways, riot yet requiring formal operational competence, was a

correct assumption in terms,of the competence of early adolescents'

in logical thinking.

Parents,,teachers, administrators, and students validated:

1. the necessity fore students at the middle school/junior high school

level to develop skills such as observing, inferring, managing,

and other such skills judged to be collectively as/fmportant as

' reading, writing, and arithmetic.
2. 'the study of human beings asa legitimate subject of study'in

middle school/junior high school science classes..

3. the importance of providing students with opportunities todiscuss,
question-, interviNew, observe, and in other ways interact with

,adults and-young'children, as well as with the students' peers,

as part-of a sCienceprograefor middle schools /junior high schobls.

4. the'role of student experience with choice and evaluation of

activities_in'contributing to decision-making skills.-

.
.

Testing a variety of options in the'Human Sciences Program Showed

that:
. . .

1.. activity-specific evaluation problems were most' effective for

evaluating student performance when they included both student

-, self-evaluation and tasks for external evaluation.
2. _activities with structure and explicit directions were more useful

-td, and more used by, students than other activities which provided

only suggestions for what might be dorie.
.

I
3. introductory prose should e limited so that students can get

actively engaged in doing omething early in an activity. Expo-

sition,.clarification, an elaboration can follow as needed.

4. activities selected as most valuable by students usually required

action and thbught together. Where tie "doing" of an activity

could be done without'thinking, postponing reasoning until later,

student ratings were lcrer.
5. ,actlivities.had dimitedappeal for most student's where reading was

the only form -of "doing." -
. ,

.E..' students worked best wi.th activities they could do"alone.dr with

one partner. Otber activities requiring a.group.of three or more

students were generally beyont the group.skills of early adolescents.

4
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activities with living things were popular and valuable for
students except when they required formal logical competence or
a well-developed conceptual scheme for their accomplishment.

8. student achievement on multiple-choice and essay tes items,'
given the classroom environment of options in a i y choices,
was at the 50 percent level of success- -the predi level.
This success level was desirable for evaluation purposes, but
was considered by the students to be tooldifficult,in relation
to their feelings of success or failure.

. .

Student Attitudes

Data from three administrations of attitude measures, from
activity evaluation data, and from one study using a comparison group
showed that Human 8ciences resulted in student attitudes that were:

1. highly positive toward the Human Sciences Program at/the end of
field testing of a single module.

2. highly positive toward the Human Sciences Program at the.end of
field testing of five modules 0 one year.

3. positive toward, the Human Sciences Program at the end of all
field testing for three years, and more positive toward Human
Sciences than a comparison group's attitudes were toward regular
science clasies in the same schools.

4. more positive for girls than for boys toward Human Sciences, by
contrast with the comparison group in which.the attitudes of
girls were more negative than for boys toward regular science
classes.

.Logical Competence

0 assumption that most early adolescents would not be capable
of 1 operat,ional thought, and indeed, that there would be many

. who had"yet to develop concrete operational thought was confirmed
empirically by the results of the 1974 and 1976 testing with "How Is
Your Logic?" In 1974. dver one-third of the sixth-graders gave pre-
operational responses to concrete operational problems.' At the same
time, over 8t percent of the eighth graders were giving concrete
responses to formal operational problems. By the end of the eighth
grade, 82 percent of the students who had been in Human Sciences for
the three-year test period were giving concrete responses to concrete
problems and nearly 28 percent were giving formal respollsgs to formal
operational proelemi. These data are consistent with other research
that finds most students enter ninth grade with concrete, but not
formal, operational competence:

/";

___
4,

,..._...-

110

Teachers and Human Sciences

The field tests showed that with limited orientation and few
resource management materials, teachers could learn to:
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1. teach science classes in which many different acgities are'
fr

going on at the same time.
2. treat students as individuals with unique needs and skills, and

assist them in selecting the most effective combination of
activities for their growth and development,

3. devise cooperative evaluation and grading program, with students.
4. Wye classroom management prfblems and,,work with students to,

help them Ake individualized curricular choices in a complex
multimedia program; the end result of which is a highly valuable-
learning experience for both students and teachers.

;
.1, Activity Structure

Activities were constructed with both explicit instructions and
with rather general instructions as to what was expected of the

student. For example, activities suggested, "Mere are-some things you
might want to keep track of." Suggestions were given within activities

for data ollection tables, but none were provided, nor were complete
models of tables, charts, or other organizational aids included for
data gathering and display. Questions were imbeaded'in the'acti4hty,
but were. left to the student as to their use. ,The guiding rationale
for the earlaktivi,ty des±qn was to test a variety of forms, but to
-provide opportunities to handle activities in a variety of ways, and
to encourage investigation, curiosity, and area ivity. *Through many
incremental stepS and with much, discussion, ale sroom observation, and
evaluation, the final activity structure as developed., This structure

is exemplified,int many forms in th rimental edition of KNOWING,

the last module o be developed .an4 test

First, short introductory.paragraphsidesigked to enable students
to, decide whether or not they wanted to take time to do the activity

were found to be an effective way to begin. Many activities were

designed with introductory paragraphs onl about five lines-long.

The task of writers was to attempt to.interest as' many students in
.

choosing the activity as possible.-,

. .

Second, action,-preferably activities.actiOn, dealing with the 1
uNhipulation of objects,40/pr eventswas found to.be more attractive
to more students than other alternatives. Action could not,follow

long pages of exposition. If f-exposition was necessarrin.an activity,
*'

, it should follow rather than precede the action-. When exposition 0
.. , followed action., students had good experientilal reasons for-giving

. their attention to expoSition. 0
. ,

#
, .

.., Third, directions needed to be illustrated wherever possible to
..

help student understand what they were to do in the activity -.
1 ,

Many kinds of action, or "doing," Were.grovided Within activities
in order to accommodate the wide variety.of-Stylesithat students
preferred. Table 1d0 shoWs the major kinds of thin4k_studpnts did in
activities'. Many activities, contained several'of these "doings."
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TABLE 100
What Students Are Doing in Human Sciences

6reciating
Constructing
Creating
Deciding
Experimenting

Information gathering
`,-Interviewing

Listening
Listening/Watching

Nurturing
Reading
Valuing
Watching/N.Atewing

They are esseitially self-explanatory. Construction -- building piece
of equipment or constructing objects--is one kind of manipulation of
physical objects. "The care of plants and animals became a necessary
environmental management skill for students. Just caring for
organisms, keeping them alive and healthy, was considered a legitimate
science activity for students, rather than for teachers. "Information
gathe5ing" was distinguished from "experimenting" in that in many
activities information was gathered in naturalistic settings without
attention to: sampling or control of variables. Activities included
worksheets, which in many cases contained additional content and
procedures. For most acti tie , queqion had specific, correct
responses. Open-ended pro leas were Mtso retained in some activities
to enable students to dev op their own explanations, to compare then
with other students, to resent their ideas in language as much as
possible, and to initiate

F

allengee by other students so that they
had to give reasons for their inter etations. The student - student
interchange has become an important part of the design of Human
Sciences' activities.

Figure 31, page 186 shows three inds of activity emphases that
were foupd to be importar for early adolescents. Cognitive purposes
are common to'every scien e material. The means used to achieve
cognitive purposes will yield meta-learnings (unplanned learnings)
that can be taken into account, such as feelings about tht object,
feelings about science itself, feelings about oneself, and what one
can and cannot do., Science activities for this age group should'
legitimately have craftsmanship as a major,puippse. This Nes flat
mean that cognition is excluded, but in some cases the cognitive
outcome may not be realized. The building- -the production ot a
model, a piece of equipment, or another object--is sufficient for-some
students. Finally, affective purpose7developing empathy and appre-
ciations--is also considered legitimate as a primary purpose for_ -

activities in Human Sciences. Activities that met all of these
purposes were the most effective activities, but they were difficult
to invent: Evaluation is also an integral part of the structure of
each activity. Each activity has a specific set of evaluatiop
problems.- With most activities, both essay and objective problems
are included in Ape evaldation prob set to ensure that early
adolescents have as much oppottuni possible to provide explana-
tions in written language.
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cognitive outcomes

1.-

skills outcofnes

'I means

affective
purpose'

. t .

affective outcomes

physical

social (the activity,
the module,
the classroom
social dynamic)

environment

META-LEARNINGS

feeling-
skills
processe

Iphysical .

environment
social

C-

META-LEARNINGS

cognition
feelings
procesSes

Physical'

social
ti

environment

META;LEARNINGS

skills!
processes
cognition

Figure 31. Three kinds of Human Sciences activities.
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The final qharacteristio of 'activities relates to telponsibilityand management. Students choose an activity; are responsible-for
keeping records of activities done; and make choices as to whether
they should choose another activity and start on it while waiting for
plafits to develop. This requires the development of management skills
not usually well developed in early adolescence. Such skills are a
necessary part of coping in the contemporary world-and should be partof a science program. When the activity is completed, the student is
responsible for securing a copy of the evaluation problems, completingthem, returning them,ta the teacher, and taking apart and returning
all-parts of the activity that can be recycled back into the container.
This ensures that the next student choosingithat activity will have
similar opportunities to learn. EVAluatio data gathered throughout
the field test period indicated that the management skills were
improved in test classes but did not rea the desired levels.

Summary

The Human Sciences Project was given the challenge of producing
an entirely new science curriculum that would take intdaccount thedevelopmental characteristics of early adolescents. The Huhan Sciences
staff accepted this challenge, asking the question, nraw can the
sciences contribute to the development--cognitive, psycho-social, and
personal--of early. adolescents?" This question turned out to be of
more profound question than when it was initially proposed.

The resulting curriculum ratiinale broke with traditional
materials in many significalt %gape The materials selected content
from both the natural and social sciences to produce an interdisci-
plinary product. The materials produced were modular; with individual
_activities that ere not assigned, but that students chose. A major
-intent of the esign of the materials was to enable students to
develop reso ce management skills in 'an over-populated, limited
resource environment in the Human Sciences classroom. Activities. were
-provided in limited quantities so that.all students could not choose
the same activity at the same time. Students were responsible for
record - keeping and evaluation of their awn work and of the materials.

The program continually used evaluation data in constructing the
materials so'that the structure of modules, activities, evaluation
materials, and procedures was in cohtinuous evolution over the life
of the project. The final module, KNOWING, was markedly different
than the'first module produced.

4

Achievement, cognitive, attitudinal, and observational data
gathered during'the formative evaluation illustrated problems, raised
new questions, and confirmed a priori assumptions of the rationale.
'This self-correcting process has demonstrated that science materials
can be produced that instruct early adolescents and contribute to
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their achievement in science, their cognitive devefOpment, and, their

positive attitude toward science courses. The self-correfting aocesp

also demonstrated that teachers can learn to teach-with such materials.

.F9r some teachers, the materials were natural, Something they had hoped

would come along. -For others, the diversity of activities and choice

was confusing, sometimes threatening. Success varied a great deal.

Although teachet"differences have yet to be studied, a casual review

of the data shows the teacher variable to be important. Clearly, this

curriculum program is not for all teachers. But for those teachers

who gamet.o understand the rationale and the facilitative role of the

teacher, this program was both challeiging and valuable.

Retorts of,a few parents whose children had moved on into high
school indicated that .Human Sciences was a most valuable experience.

They reported that thOir children had learned how to learn science

and wanted to learn more. ...pgam.

One three-year'student appeared at,the BSCS headquarters in

Boulder in the fall'of 1981. She was a sophomore at the University

of Colorado, had been an honor student.vith four years of mathematics
r.and science in high school, and was earningA and B grades in college.

Her comment was,. "Human Sciences was the most valuable experience of

my life."

1
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