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Preface

The development .and formative evaluation of/,ﬁ\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 the staff papers and in the arch1ves of-

the Humapn 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"”
with an "SP" desifnation 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papers, published and unpublished, that were produced by the project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 the Copies of these paper¥ are on
file in the Evaluation Archives of the Human Sciences Project at the
University of Colorado, Nonlin MiBrary. .

The Human Sciences- Project was buffeted by many plitical forces as
the curriculum materjals were developed The freeze on spending that
.was already authorized in 1973-1974 reduced the, budget 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 of* an 1nterdisciplinary gcience program designed to meet
the needs, concerns, and-interests of early adolescents.

~
5

; A large ,Jjumber of evaluation instruments was developed and
used in the formative evaluation of the Human Sciences ﬂrogram These
instruments have been recorded on microfiche and are available from the
ERIC Clearinghouse for Science,; Mathematics, and Environmental Education
(Robinson, 1981). A set of microfiche cards of these 1nstruments is

enclosed in a pocket ingide the Back cover of this document.
8
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. CHAPTER 1

. ' » HUMAN SCIENCES

- The Challenge

Members of the BSCS stAff conducted needs assessment studies of
science programs for early adblescents from 1967 to *1969. These studies
resulted in nine guidelines |for middle and junior high school science
programs (Clark, 1969). BSCS was fu.ndqih:y the National ‘Science
Foundation to initiate the[development of a I eisciences program for
early adolescents in March,|1981.' Two important cohsideratfons directed
the project staff as they worked toward infplementing the first steps in
the project: fo ﬂ%ating a rationale and framework for a three-year
interdisciplinary life sofences curriculum, and preparing pilot materi-
‘als for classroom testirg.

The needs assessments emphasized the "overiding point _of

view that a life sciences program should center on an emanate from the

individual student in his (or her) own environment-+his (or her) needs,
jnterests, and social responsibilities...” (Clark, 1969, 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 )

. B

-
{

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 existirng science curriculum materials. )

S

.

¥ A recurrent "isg ralised i:y teachers, administrators, and parents

- " was student motivati ~"They just aren't interested...,” "they won't do
' their assignments.. "How can I motivate them?,” "They don't 'like
science!™ Developme rom childhood to adolescence seemed to be accom—

- panied by a growth in criticism. Compliant children with cooperative

13
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"1'1l try 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 subjecgs.
Students were either "fantastic" or "the pits." . .

, 7

Another. recurrent issue was individual variability., Variability
seemed to be a pervasive, multidimensiopal characteristic. Variability
from day to day was a problem, but the variabilities that confronted
teachers in providing adequate science instructton sSeemed insurmount-
able. ' There were  variabilities in basic é“ils: 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 development--abilities to
approach problems systematically, to apply "ldgic" 'in reasoning atout
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 préblem, and espécially 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 interpersondl skills, in confidence and the
development of positive self-concepts, and “in curiosity and a spirit of
"t'11 try it," "I'll take the risk."

> s ! r

A final and recurrent issue that was critical in devisinge the
c¢urriculum framework was the intensity with which many early adolescents
followed their hobbies and special interests. Where many adults
expressed concern with "the ashort attention span" of middle school/
junior high students, there were equivalent expressions about how 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 d1scu551ons with students there was a gemeral finding thdt
students did not relate their out-of-school interests with school sub-
jects. Even students with a home laboratory saw 11tt1e or no relation
of this interest to their science courses.

Existing sci®nce curricula and fhstructional'practicese*wfth single
Mxts at a graded reading level, everyone reading the same material,
dding 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 developmental character-
istics of early adolescents, and generally loosing the battle. The
challenge to a new sclence curriculum project seemed clear: Could a new
science program put the teacher in a more positive role, in facilitating
development of these different individuals as he ,or she teachés
science? B

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 i; a science prodram
could be devised that students liked and from which they learned? Could
the ipults who formulate school policy accept such a program, especially

$ . r2 9' . "
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if it departed dramatically from extant course materials? How fam could
a new curriculdm go in departing from the past? ', ., ..

The needs were clearly established, an entirely new approach to
middle school/junior high science would be required to implement the
guidelines and to help resolve issues raised by the examination of the
existing situation. The evaluation task 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 sityations and as
a potential curriculum choice.

J '

.

A" New Curriculum Model

[}
-

The first elghteen morths of the Human Sciences project were
devoted to developing a rationale and framework for a threé-year inter-
d1sc1pl1nary 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 shat was developed is necessary to provide
the context for the formatlve evaluat1on tasks of the Human Sc1ences

program. .

- <

The Ihﬁovative Model

The goal of the Human Sciences project was «&o produce 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 contexts' that would relate student materials to student
lives. Three content themes, the product of"® several dnterdisciplinary
conferences (BSCS, 1971a,197}b,1971c) were . to provide the content
sources for the curriculum materials. 'Phe three content themes subsumed
subject matter from the naturdl, behavioral, and social sciences. Three

. aspects of human development that are especially critical in developing

science materials for. early adolescents provided the third dimension of
the curriculum model. Cognitive devflopment as conceptualized by Jean
Piaget (Inhelder and P1aget, 19581)? psycho-social development as
described by Eric Erikson (1959) and~Jane Loevinger (1966), and moral
development as described by Kohlberg (1969) provided the third dimen31on
of the curriculum fodel (see Figure 1, page 4).

The model was formulated as a tool for developing curriculum
materials that would enhance individual development by placing interdis-
ciplinary content i8 contexts that .would be meaningful to early
adolescents. ‘Associated’ with the model were twenty-four curriculum
characteristics (SP 7302-111) that provided the detail needed to produce
specific curriculum materials. .

-
¢ .
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“Generic Questions; o What 1s normal?
Concerns of Early Adolescents < <

What determines i
) . _~who bets what?
: Why do ITVin®hidgs Y\a{\Qe|
act as they do? a{\a ¢ J
/ T

] . -
4 Why do-things change?
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ISevelopmental Characteristics {
of Early Adolescents , .
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Figure 1. ,The model framework guiding the dfvelopement of the

Human Sciences Program, ') .
\ SR 4
. The Curriculum Structure L ’ . v
N\ . A)singlé; text for such a varied, student population was not consid-
ered fleasible-. Alternatively, several texts, each at a different

reading level, were hot economically possible. A key decision was made
t® develop a wide” range of materials and to enable students to choose
the cdmponents they would study. This decision led to the invention of
a modular program consisting of large numbers of student activities.
The module was congeptualized as a set of related activitieg developed
around a single tKeme. The module would contajin all the materials

» needed by students to carry out the1r work %with the activities they'

selected. ~ Choice meant that activ1t1es 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, 4An reading level,
in cognitive complexity, and in appeal. ~ e

‘ 'I'he module was to. be physically designed P enable a group of

P students to have access to it in order to choose among the individual
‘ components=-the -activities. With students in a class doing different
activities, management of the module and its materials would need to be

the studenté' responsibility. Also, to keep costs down and to provide-

-~ as great a variety as possible, only a few copies (five to ten) of each
éitivity would be prewided. Only single copies of expensive media and

’ N . S . 11 ’ .
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(With teacher assistance) to adapt to this overpopulated, under
resourced environment. '

The developmental characteristics of early adolescents. led the
sfaff to propose that modules at any particularhgrade 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 those designed
for younger students would not ‘e prerequisites for those desigped for
older students. By attempting td attain these difficult relationships
amdhg modules, a flexible curriculum’ could result. This flexibility
would enable school systems to insert a single module into an existing

equipment would be placed in a module.3 Students would have to ]_.earj ;

. curriculum, to adopt a single’grade level, or to adopt the full three-

year program. Flexibility of use was seen as an important structural
charcteristic for thisginnovativé program.

¥ - -
.
~
&

The Curriculum Development-Evaluation Time Line

\’

e

Three pilot modules, designed for exploratory field testing, were

developed and produced in the summer' of 1972. . These materials were
tested #cross the three most ‘common grade levels ih middle schools——
grades six, seVen, and eight. Classroom testing was accomplished in the
fall apd winter of 1972-1973. Feedback from test sites and formative
ébaluaikon data were collected. from the test classrooms and used to

guide tthe development of thtee years of grade level materials.-

oping the Level-1 materials. The materials were® developed and producd

N 'Y . ‘
* During the academic year 1972-1973 writers were selected for devqi—

for field testing.in sixth-grade classes during 1973-1974. A similbr
pattern was followed in developing the Level II and Level III materials.
Field tests of Level II were conducted in geventh grade classrooms in
1974-1975 ;and Level III in eighth grade classrooms in 1975-}976. The
“timetable( for. development and evaluation of the three~year curriculum

materials is shown in Figure 2, pade 6. .
; !

~

Summary

[
2

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
.quegtion: . "How can the natural sciences -gerve the development--
cognitive, psycho-social, and moral--of early adolescents?" .
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Sept 71 Sept.’72  Sept 73 - Sept-74 ..Sept 73 Sept.’76  Sept.’77  Sept.'I8

Develop Testand Demonstratiory . o, . .
. |Experimental| Evaluate Module(s}) |- . ) :
_Modules  [Experimental Avatlable . N “ B
Modules . ! . =
( Develop Test and "Revision of |-Commercial .
. ' Al 6th-Grade . Evaluate | 6th-Grade Materials - -
. . Modules 6th-Grade Materials Available for 3
. . ) S| Materlals s 6th-Grade i
’ . Develop Test and Revisionof | Commercial )
’ 7th-Grade Evaluate 7th-Grade Materigls
2 R Modules ¥} 7th-Grade Materials Available for,
' "Materials . 7th-Grade
. * Develop Test and kewsuon of | Commercial
. N  8th-Grade Evaluate '1 8th-Grade Materials
. : +Modules 8th-Ggrde Materials @ vailable for
) ’ . . . Materials . 8th-Grade

7

Figqure 2. 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 yjs after the
publitation of guidelines, Life Sciences for Middle Schools (Clark,
1969), the Biobgmal Sciences Curriculum’ Study received a grant "from
the NSF to develop a curriculum rationale and framework and pilot mod-
ules that would xempllﬁy the framework. The result of the initial
grant was a unique“model for science education for early adolescents. -

* -. ‘ ) . .

This brief account P provided to establish the context in which a

formative evaluation of Human Sciences was conducted.
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= POMTI@ EVALUATION OF THE PILOT MATERIALS
. " \\.
v ‘The Pilot Materials '
' The pilot materials were three Pgﬁ:£:quentia1 modules, each
designed to be used for approximately sfx weeks, at the rate of one

class period per day.. Each module was divided into’ activities, th
student's unit of study. Intwo modul€s, ten copies of each activity .
angyrelated 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 choose than any student would have time to
do. The module titles and numbtr of activities in each module are shown

in Table 1. N . N
) . N A .7
TABLB. 1 ) )
_ The Pilot Modules -
~
Module Title Number of Activities
[ ] .
. Humanself . 12 -
: Developing R 11 T
X Learnifg - 14 *
i . ) .
N

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. Ahese questions were
used to develop the evaluvation 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 evalu-’
ion design, develop instruments, ag? gather data that would h to
* - resolve th following issues: )

1, What are the appropriate grade placemént and cognitive levels
specific content in the 'materials?
a. Do different, ac;évity designs appeal differentially to
2nts at different grade levels?

S

.

»
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What proportion of sixth-, seventh=; and eighth-graders will
require that the study of a problem be initiated at a concrete
level? ‘ ’ .
c.[ wWhat proportion of &ixth-, seventh-, and eighth-graders will
' be able to extend-studies to the level of formal operations?
Can controversial issues be handled /in science classrooms by stu-
dents and by teachers? Will administrators admit such issues into
a science curriculum? ~ . !
To what extent do sixth, seventh, and e1ghth graders vary in inter-
ests and in success in studylng the s001a1 aspects of sc1ent1f1c
developments.
What issues are raised by sixth-, seventh-, and eighth-graders that
suggest additional biems or opportun1t1es that need considera-
tion 1n develo ing exper1menta1 grade-level materials. .
will the way hodules or act1v1t1es are packaged affect ut111ty and
use?
Can science teachers handle classrooms in which student§’w111 be
doing different activities at the same time rather than having the
class do experlments and activities as a classroom group?
. //’:‘
" In addition to these issues, the pllot f1eld test was viewed as an
evaluation instruments and procedures that might
~year field test program. ‘o .

Evaluation Design and Instruments

s

Euwgpluation Design

To secure information that would contribute to the resolutiom bf
the issues presented above, a Stake - {198%) 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 Ptesented in Table 2, -pages 10-11. -

Impleﬁentation of the above plan required:

7/
selection of schools and teachers who wm“ test the pilot
modules/model materials. - Lt

selecting and/or designing instruments for data collection.
adding personnel to conduct the evaluatgon study. ’

P

Instcuments

In negotiating the grant for the period September 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 gite visits to
field Yext classes served as the primary vehicles for evaluation.
Simple data gathering instruments were prepared to answer some of the
evaluation design questions. »




/. - ~" r - Co ) T
The thtrumgnts used in the pilot ‘module field test included module-
specific achievement items; Student activity record sheets; teacher
T record sheets; interview schedules for student, teacher, and principal
' 1ntgrv1ews; and record. sheets for use by staff members during site
~ visits, o . . ’
» . : . RS 3 R
Achievement items were developed for each module. The items were
assigned to be administered individually to students by ‘the teacher, or
o to.be done by the students individually after they had completed several
activities.in -the éodule'being studied. Since the items were to be used
for assisting students ip choices ‘of additional activities, they were
not to‘pq.usbd‘as end-of-module measures. Teachers were asked to record
Student responses on audio tape if students lacked writing skills.
Three items were developed for the Humanself module, five for Devel-
oping, and, three for Learning (see EP 7911-54). ' These achievement
items were designed to serve two formative evaluation functions:

1. to pro%i’% immediately pseful information to the teacher on which
) to base instructional decisions. ;
2. to pkpvdde data to the staff about the range of explanations that
students produced when confronted with the particular problems.
‘hctivity Record Sheets" were « developed for each of the three
- modules (see EP 7911-54). Test classes were provided with enough
"Activity Record 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.
- JThe student "Activity Record Sheets”™ were degigned ‘to gather. 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 tong did the student spend on any one activity?

- 4

4. What wag the student's reaction to the activity?

. During’ a 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 concernedrthat such a ’
form woulg kead to teachers retaining the  record-keeping "function, ¥
function that was a student responsibility in the curficulum design.
The issue was resolved by providing "Classroom Record Sheets" for each
module (see EP 7911-54) with strong recommendations that the sheets be
posted an§ that. students record the desired information on the shdets.

Stfuctured interview schedules were prepared for use with students,
teachers, and principals (see EP 7911~54). The interview schedules were ’
used duting staff site visits to field test schools. The student intere

"view schedules were tested by the staff observer in a ‘nearby middle
schoo} and were revisqg several times before being used at the field
test site. ¥ )

~
v
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related tq,putcome.

- TABLE. 2

Data Gather1ng Plan for Formative Evaluation of the Pilot Modules/Model

M

Mater1als

Data te be Collected

| Sources of Data

Questions to be Investigated |

ANTECEDENTS :

Conditions existing pr1or to- teaching and

learning thpt may be

i

l. Did the range of stu-
dents using the model
materials include the
diverse school-community
situations that make

the data, in pagt or

in total, uséful in
preparing grade-level
mater1ahq°

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?

. —
.

4
General description of

ethnie¢ mix in classes
General description of
socid~economic level
of parents of stu-
dents in test classes
General location_-of _ ..
school within its
commuﬁity‘ -

Student comments

Reviewer comments
staff evaluation

-

Classroom observation
Teachers and ‘administrators
BSCS School Questionnaire

Student interview protocol .-

N

(

Reviews of student
materials by a variety
of specialists

Classroom-cbservations

e
.

TRANSACTIONS : Encounters of

student with community and teacher with community that

student with teachers, student with materials,

may be related to outcomes.

4. What were the patterns
of activity selection
within modules?

5. What reasons did stu-
dents provide to explain
the1r cho1ces, likes,
and, d1sl1kes for

* particular activities?.
What sense did students
make- of the activities
they have done in the
Human Scienqes program?

7. What were the patterns
of use and non-use of
materials and media
provided in each module?

Dates when each student
began and stopped .
work on each activity

Student explanations

Student papers, tables,
work sheets, etc.
Student explanations

Observations
Teacher comments

10

LY
Student Activity Record
Form .

Structured (recorded)
interviéw of a sample of .
" students in test classes "

Papers and other student
products
Structured (recorded)
interviews
Classroom pbserv§tioné
f 4
1 ] .
Classtoom ‘observations

]

| Teacher interview (/




) TpBLE 2 {(continued). ' :
- ° ,n‘ Y 5
8. What proplems gdigd Classroom observations  Classroom ‘observatian by -,
teachers enctounter in ‘| Teacher comments and staff
using Human Sc1ences observations ) Teacher interviews
materials? ' . Teacher comments and- anno--
- "o ‘ tations in Teachers
Guides’

OUTCOMES: The impact of instruction on students, teachers, administrators, parents

. and cgllege educators. . .
. . h . -

9. WHat kind of data did Student data sheets . | Student written material
Students collect for and other stydent Teacher interview tapes’
activities and what did "products " | Staff observation records:
they do.with data after | Teacher observations - ' T ,
colléction? Classroom observations .

v > L]
-7 10. How did 6th-, 7th-, Student records, reac< | Student written materials
" and B8th-grade students tions, and comments ' Student¥interview tapes
differ in the depth Teacher observations Teacher interview tapes
. to which they pursue Classroom observations | Staff observation records
activities? - ) ' Student responses to evalu-
- o ’ ation activities
) 11. What diffprences Student records, reac- Student*written materials
occurrad In the degree tions, and comments Student interview tapes
to which 6th-, 7th-, . Teacher observations Teacher interview tapes
and 8th-graders lost - c1assroop observations Staff observation records -
. interest in each module? - N . X Student responses to evalua-

o tion activities

12. What range of responses | Student rdEponses te., | Tapes and written responses -

did 6th~, 7th-, and . evaluation activities to evaluation activities
8th-graders present in & .
regponse to evaluation S
activities? ' . \\\“\~ .
' 13. what problems did | Teacher reports Teacher interview tapes and
teachers .encougter in g written reports
. using individually . ’ -
v administered evaluation * . - ‘
' activities?- o
14. What advantages and Teacher reports ' Annotations ip Teachers
- disadvantages diq , A Guigsff//’/IL
o~ teachers identify in \ Teach nterview tapes

si the experimental

A

15. What were the percep—~ Principals' reports Principal interview tapes
tions and reactions of
principals to the Human .
Sciences materials? + - - /




J
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). B

Since 'the evaluation study involved schools across the United
States, teacher and student feedback letters were seen as an important
and immediate means of communication. A student volunteer in each fie
test class was given the responsibility of mailing comments solicited
from classmates to the project staff. Correspondenceqiwas 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 Science$s
Project gstaff upon completion of each module.  Student 'products--
drawings, graphs, tables, worksheets, etc.--were also collected and sermt

to for review. - - .

Test Bite Selectiof ,
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.

.

Clasges 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 by the BSCS in 1969. Over three-hundred
lettgks, including a _ ge queéstionnaire, were mailed to all
corrpspondents. ' , ’ 3
Resgonses to the letters and completed questionnaired were received
from some fifty schools. Because many of the letters were returmed
unopened due to changes in address, the response was considered
adequate. .

Criteria for selectdqg the eighteen school test sipes were:
a. expressed interest in 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 school settings--urban, inner ciéy, suburban,
rural. Y .
a variety of socioceconomic levels in fest classes. .
a large enough school to permit botl/ Human Sciences and regu~
lar science classes to be offered at the same gﬁ?qe level.

a variety of school organizational structures.

s 19 .
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Responses to items on the BSCS "School Questionnaire™ (EP 7911-54)
* were alsd used in test site evaluation. For. example, if it were likely
that teachers’ rikes would keep sc¥ools-closed for a long period of -
* time in the fall pf 1972, those schools were considered poor risks. for
Pilot module testing. School locations near pilot module writers were
(also considered if jother criteria were met. Arrangements for' test sites
were made with sc
trict levels. Te

‘their principals.

1 administrators at both building and school dis-
hers for the field test classes weda selected by

-

sites were selected initially. A nineteenth site,
the iversity vf -#yoming laboratory school--Unversity School--was, added
after many conV&rsations and visitations of personnel from their Science
and Mathematics, Teaching Center facility. The. Wyoming\¢ite was to
receive materials only, with the University assisting thi\éachers and
- supporting their participation in the teacher' orientation ‘conferences

for field test téachers. Table 3, page 14, presents descriptive data
" abouthé selected test sites. .

. Lrzighteen schoo
n

Conducting the Field Test .
-

The BSCS staff consultants, teacher associategs, and a full-time
Observer were selected as the pPrimary instruments for evaluation. This
decision was based on the judgment that existing objective measures were
inadequate for the p;urposes of evaluation, that funds were inadequate
for developing and ‘validating new instruments, and that the staff would
be interacting and advising %¥riters of the grade-level modules. 1In such
interactions, experience derived from classroom obseruwation was judged
to be SMApotentially 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 inifiation of the Human
Sciences materials to test observation protocols. .Observations were

.- recorded, observation schedules were tested, and student interview
protocols were practiced. As ‘Part of the training program the observer
followed an individual student to all classes for a,day. The observer
also observed classes in Louisville Middle School, Louisville, Colorado,
as often as possible.

‘All figld test classes were visited between the second and sixth

Y 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 rtwo-day

visit, classroom. observations and interviews were scheduled, Oon day

one, Human Sciences tha8ses were observed, students were interviewd, and ’

the teachers' problems and concerns were discussed. On dayltwo, the

same classes were again observed, students were ‘interviewed, and the

teacher and principal were interviewed. All interviews were conducted

from written interview schedules (see EP 7911-54), were tape récorded,

and were then transcribed. ,

13

‘ L. ~t)




-

A

ERI
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DEMOSRAPHIC

L

NUMBER OF 4
SCHOOL LOCATION SCHOOL CLASSIFICATION| GRADE ETHNIC éOMPOSITIONa(%) STUDENTS TEACHER
BLACK ORIENT CHICANO ANGLO | GIRLS BOYS TOTAL
- 2 ra S
Chalmers, Indiana Frontier Middle Rural “6th [*] 8 [*] 100 19 14 33 |Davas
:benver, Cgdorado John Dewey Middle [Suburban nee 6th 2] 1 1 98 11 9 20 |[Spensaiera
L)
Detroit, Michigan Luddington Middle|Lge city/urhan 6th 95 1 2] 4 13 15 ., 28 |Macinkowicz
Uou1§v111e, Colo. Louisville Middle]Rural * 6th °] [*] 2 98 10 9 19 [McLellan
Mansfield, -Ohyo  [Mansfield South, ot
Elem. & Jr. High Suburban N ., 6th 2 <//A, [°] 298 12 14 ?6 Beer
. » .
Portland, Oregon Whitaker Middle Lge caityv/urban . 6th 15 S 2] 80 8' 12 20 |Puckett
K
Shoreham, N. Y. Shoreham Middle Subyrban 6th 3 1 1 95 13 12 25 |Aykroyd
: E, ykroy
TOTALS, GRADE 6" . - - = - 86 83 169
- ; LY
Atlanta, Georgia Walden Middle Lge city/urban 7th 100 e ! °] 8 21 14 35 |Smath
) Ed
Larame, Wyom&:g University Sch. Urban 7th 1__ @8 8’ 99 16 13 29 |Alchadiak/
‘ - Abelson
. - .
Lugoff, S. Carolina Lugoff-Elgin Mid. Rufgl 7th 25 1 ] 74 16 16 32 JFreeland
Madison, Wisconsin |[Marquette Middle Urban 7th 3 8 °] - 97 17 17 34 |Slominska
Oakland, CalifornialHavenscourt J.Hi. Lge city/urban 7th 90 2 5 3 18 21 39 (Reynolds
Phlladelphla,.Pa. T. Fitzsimons J.H|Lgé city/urban 7th 97+ [°] 2] 3 16 10 26 Hollowayb
TOTALS, GRADE-F— - > - - | 104 91 195 '
7 7 ud 3
Balﬁxmore, Maryland| Lansdowne Middle [Suburban 8th 2] 2] 3 7 17 - 13 30 [Corley
Detroit, Michigan Cadillac Jr. Hi. |Lge city/urban 8th 84 4 *] 12 11 12 23 |Ostenfeld
Freeport, Illinois cmndbuxg Mid|urban 8th 10 8 8 30 14 13 27 |Larson
Laramie, Wyoming University School|Urbap 8th 1 [°] 2] 99, 11 15 26 |Abelson/
Alchediak
Los Angeles, Calif.]| Belvedere Jr. Hi. Lge city/urban 8th 6 3 88 3 163 15 31 |de Mgrdaigle
Oakland, Calif, Havenscourt J.Hi.|Lge city/urban | 8th 80 o | 5 15 9 130 39 |Reynolds
TOTALS, GRADE 8 - - = - 78 98 176
. TOTALS, ALL GRADES 26¢ 272 540

-~

aP’ercentage of ethnic composition 15 an estimate provided by the BSCS staff from classroom observations.

bPhiladelphia gchools were on strike during the trial period.

S

«

No data were secured from this site. "

1
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‘ 4
- TABLE 4 ‘ ‘
- Project Staff Visits to Field Test Schools, Fall 1972

oy . L
‘ Locatjon Grade |Teacher Observation/¥isitatior, Schedule

Denver, Co 6 s Observations daily throughout field test period {°

+Louisvillé, co 6 M *  Observations intermittently throughout field
. N test period
B Oct. Nov. . Dec. Jan. Feb.

Chalmerss IN 6 F — b~
Detroit, MI 6 K b et
Mansfield, OH 6 D - — —~
Portland, OR 6 (o] — —
Shoreham, NY 6 C i — —
Atlanta, GA 7 L - —
Lararie, Wy 7 B +
Lugoff, sC 7 H H

Madison, wr 7 R — —

Oakland, Ca 7 P '

Philadelphia, Pa 7 I bl

Baltimore, MD 8 E i

Detroit, M- 8 N_ =] —
Freeport, IL 8 J t—
‘Laramie, WY 8 , A , H
Los Angeles, Ca 8 G =l [

Oakland, CA 8 P L

» -

On the first site visit, teachers were asked to .have up-to-date
Student Activity Record Sheets available to the observer upon arriwval,
and to recommend five students to interview: the most satisfied, the
least satisfied, a high achieving, an average achieving, and a 1low
achieving student., The observer Sselected four additional students to
interview, using the Student Activity Record Sheets as a data source.
Students were - gelected according to these criteria: high number of
activities chqsen, low number of activities chosen, high number of
activities marked "liked,” and high number of activities marked "dis~
liked." Observers used the Student Interview Schedule previously
described. They ipterviewed and recorded on audio tape as many of the
nine potential student interviewees as possible.

[N

Results and Recoﬁ;mdations

The geographic and .community diversity represented by the pilot
test sites enabled the evaluator to have confidence in the generaliz-
ability of the evaluation results to other middle and junior high
schools in which the adminigtrators are _interested in change,” This
latter limitation was imposed because the sites were not randomly
selected. - ‘

8ites were located in each of the four major census regions of the
United States. Inner 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%
Chicano, and 1% Oriental students_in the combined/g}xth-, seventh~, and

<

eighth-grade classes. ’ . <
- i \ . . > . R
The cognitive complexity of activitipg was assessed by a develop~
) mental psychologist (EP 7211-27), who rggféwed the three pilot modules.

His review suggested many ways in which activities could be improved.
His suggestions were incorporated into the development of the grade-
level® activities 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 Piagetianﬁgruner focus in the student as active L
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). ‘

4

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

1. Sixth graders tended to choose activities that focused most heavily
on self (that is, "Self-Study 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
g 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 1liked 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.

LS

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 contexts™in which the subject matter of activities would pe seen' as

relevant to gqarly adolescents. Second, they showed the work that would

need to be done to mdge important scientific content appeal to and have
meaning for early adolescents. '

The individually administered test items were difficult for teach-
ers to handle. _ Students were not used to writing, much less used to

]

o _ 16 o4 *




. o ; . - ’ -
, - . N ‘\‘ .
providing~a written explanation of objects or events. For future devel-
opment of actig&ties, the following findings were of note: |
. . . . Co t .
1, Precision 1p'measurement was not of imgortance to studenés. Adgiv-
‘ities need to be designed to demonstrate the value ofsprecigiond .

2. ~ Most -students could describe the phenomena they sﬁudiedi\ A small
‘' percefitage of students could employ higher cognitive proce§ses such
as analysis and inferential thinking. This finding was consistent

with the assumed cognitive levels of the target populatidp, con-

B

- firmed by results.of the logic test given at the end of Level T ah?ﬁ\'
WA

Level III test years. .

3. Graphing problems were difficult fdf many students. Id%erpreting
simple graphs was ‘done well by most, but when Students weie asked
to construct graphs from data, most could not determine the proper

" axis for a graph. Recommendations were made to provide a varijety’

of graphing activities in the grade-level materials to give 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 1tems: 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. FPor 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 ° : i

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,' dbjects, and events--was not viewed as

useful.

e

In reviewing teacher comments in Teachers' Guides and from teacher

interviews, advantages and dfsadvantages of the pilot modules were
found. Many of the citations below were from single teachers. The most
pervasive advantage expressed was the motivation and interest- of stu-
dents iIn engaging in activities. The most pervasive disadvantage
exposed was the openness of activi;ies and "lack of structure.”

Adbantages ‘ Disadvantages
© Disecipline problems were held © The large posters were .
at an absolute minimum. impractical. !
© Students enjbyed- doing most o Couldn't rate student as to
activities and especially liked what he or she was learning.

choosing their own work, working ]
at their own speed, and at times o Few students weré motivated to
playing the role of teacher. work on activities at home.

- -

.
-




!
‘Interest is high; absenteeism

o
L J
is down, and make-up wark due
to absencde 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
) o Students learned to work inde-

pendently, decreasing teacher
‘ dependency. v

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

Mote students were , thinking
"about what . they were doing than®
when they do, a regular sgience
experiment or exercise.

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

et

Lack ochlass discussion left.
students missing -

left ma 3
parts the activities.

Activities had too little
structure to enable many stu-
dents to learn.

Al
The classroom was too noisy.
. . /
Average and below-average
students felt insecure with
choice; some even felt.

thgggtened.

Some stuGEntEQHEre not capable
of mak1ng a ch81ce and staying
w1th 1t

. .
Animal activities had a mixed
reception. When teachers
facilitated, students were very
involved. ,

In some test classes, teachers
did not permit any live animal
activities. Vacation periog
(Christmas) and weekend build-
ing temperatures that were
harmful made animal use diffi--

- cult in cold climate areas.

Intervlew transcrlpts1 were obta4ned from ten of the test school

principals.
Table 5. 4

F . -

TABLE 5

Tabulations of principals' major responses are listed in =

Comments by Principals in Pilot Module Test Schools about Human
Sciences, N=10

;-

.. . / . . ~ Number of._
o Comments: ¥, ghq Principals ~
Principal was involved with students . 4 -
) Parents' response was favorable P 5
- No parent responses 7 ‘
g Valued student learning 4
Valued positive student attitudes '8 .
= Pogitive about progress _ 6 (
Noted positive affect in teachers. * 5

1Interview transceipts were available from ten of the

eighteen pilot module test school principalsg:

six sixth-grade,

two seventh-grade, and two eighth-grade.

i 18

.
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J Summar y

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

The field -test demonstrated that science teachers could sh}ft
instruction from all-class laboratorles and exercises to several
individual and small-group activities being conducted in the classroom

simultaneously. . -

The use of living materials was not common to the field test teach-
ers and many had had little or no experience with living materials in
‘théir 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 1in
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 pregnanﬁ animals, matiﬁg of

~ mammals, or birth of young. Eight of the eighteen test classes reported

criticism of two posterg of the human figures. that were engraved on the
Explorer. space vehicle--drawings of a mature male and female fjgure.

— , ¥

In two classrooms teachers took a lalssez—fa1re approach thht was

clearly ungatisfactory. 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 ass1gned them

as all-class activities. This mode was not successful, as students
.needed to secure materials from home for some activities. Without the

cbmmitment of - choice, they continually failed to bring the needed
materials to class. - ’ R

5

One eighth-grade student summed up his éxperiences~ﬁhié way:
°The reason I.like this écignée program is because:
- 1. it's a differént way' to gef to. know your fellow class-
"' mates better. - . ¥-
"2, you can learn more about thjinQS'at the same time.
3. ° I had time to walk around\?nd learn.. \

oy
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. CHAPTER 3

PREPARING FOR LEVEL I PIELD TESTS

The }972-1973 pilot testing provided new insights into how activi-
ties. and modules could®be more effectively designed and structured. It
also 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 systems
“that” would commit schools to participate for a three-year period. 1t.
required a commitment by parents to allow their children to participate
in the evaluation study. It also required,sixthf, seventh-, and eighth-
gtade teachers and administrators to agree to the field test with only

the pilot modules to show what the program would be like..

Modul es to be tested for the first -year of Human Sciences were
designated Level I and were tested in sixth-gradg classes in 1973-1974.
Level II modules wére tested in seventh-grade classes in 1974-1975. The
final year of testing was-‘ at the eighth-grade level in 1975-1976.

E

’

Test Site Selection

r

The gites for the grade-level materials field testing were selected
primarily from the sites used in the pilot test. Since only geven sites
were to be used, the selection was made ‘from schools with high teacher
interest in the Human Sciences philosophy and strong administrative
Support for field testing. Schools were asked to agree to schedule
three Human Sciences classes, and at least two teachers for testing the
Level 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 students
could be added at any time to maintain the necessary pupil-teacher
ratios, ‘

Test sites were also selected for geographical distribution, demo— "

graphic characteristics, -organizational type, agreement to permit
qbservers in classes, and to permit teachdrs to miss some school days

21
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* for teacher orientation and debriefing conferences during the field test

period.

The seven schools selected for the three-year field test are shown,
with initial enrollment data, in Table 6, page 23. Two schools were
elementary schools—-dye with self-contained classrooms, and one with a
three-teacher team in an open classroom facility. Students from thése
two schools transferred to junior high schools for the final two years
of testing. The other five test sghools were middle schools. Within-
School. organization 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 wereN\compiled from data
brought to the teacher or1entqt10n conferencé prior to the initiation of
field testing Human Sciences. There were 330 boys and 332 4irls in the

test classes. Enrollment varied throughout the year wlph the oportion -

of boys to girls remaining quite constant.

Bach test school used Human Sciences in three classes. Two of,the
nineteen teachers taught two test classes; the remaining: teachers tau8ht
one test class each. Class size ranged from fifteen to thirty-nine
students with a mean class size equal to th1rty—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 Hest of
1972-1973 was -developed during the spring and summer of 1973. The
grant renewal proposal to begin September 1, 1973 included a full-

time evaluator for the project. Grant renewal delayed and on’

October 1, President Nixon res¢inded 50 percent of’ all federal pro-
jects. Evaluation was cut from the 1973-1974 budget, as development of
the materials had h1ghest pr1or1ty. .

Part of the evaluation plan was initiated in the spring of 1973
on prior grant funds bﬁ” holding community seminars,6 at each proposed
test site. These seminars included district and building administra-
tors,. school board members, parents of %1fth-grade students (who
would be the parents of sixth-graders in test classes in 1973-1974),
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 fhe ensuing
three-year field test program.* Unfortunately, loss of anticipated
funding for this part of the evaluation plan precluded the evaluation

effort ghat was initiated at these seminars. ﬁdditionally, £wo scbool

.
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¢ ' S ' - TABLE 6 -
h Three-year Test Sites% for the Human Sciences Program, 1973-1974
; L
& L

~

- Number |Number
T . . of | of _Number of Students
Region Schools & Grades | Teachers|Classes | Girls Boys Total
. Midwest Middle School 4 2 3 47 45 "92
Large city, (6, 7, 8)
Urban Detroit, Michigan
E i ¥
Midwest Middle School 6 3 3 40 44 84
Supurban (6, 7, 8) ' ‘
. Madison, Wisconsin .
South ' Middle School 1 2 3 40 40 80
Urban . {6, 7, 8) Columbia, i ’
p . South Carolina
. Motntain "Elementary School 2| 3 3 60 58 118
' States - 2 (K~6) Lakewood, - o
.Subur®in . Colgrado / .
Southwest ', Elementary School 3|. 3 3 55 60 ‘s
Suburban + (K~6) San Jose, i .
) California , , .
., ]
Northwest |  Middle Schooly 3 3 41 47 | fe8
Urban (6, 7, 8) Portland, .
. . Oregon
" East C8ast | Middle School 4 .3 3 47 48 95
. ' Suburban (6, 7, 8) Baltimore,
a‘ . Mar yland
e, ’ .
) ALL 7 schools 19 21 330 342 672
- * 1a s

v 1Studenta 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
seyen tes;=si§es, community seminars were never arranged. A more com-
plete account- of the community seminars is presented in" a draft pape¢f,
"Cammunity Involvement in Curriculum Change,” in Appendix K.

<
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. identification numbers.

.
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The Level Ihhan 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 module., Draft manuscripts for a second
HUMANSELF were prepared in the summer Writing Conference 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 We$§5 of instruction. Teachers were asked to terminate a
module when a significant group of students in a class hgd chosen and
completed all of the activities they wished #0 do. The purpose of this
procedure was to avoid a loss of interest by students in any module.

The five modules were not sequentially related and coyld have been
tested in any orderJ .-The major time constraint was for GROWING since it
required observation of plant and animal development, best obseived in
the spring of the year.

v

Each module was designed to provide“mofe activities than any stu-
dent could de within the time period provided. No specific. activities
were required.. Students could choose activities in amy order. - Ativity
cards were provided in quantities of tne each. Where expensive\ equip~
ment was part of an activity, only one set; of the necessary eqfiipment
was provided. Thus, students had to manage the cycling of acti
and equipqent through different students.in a class.

% ’ )

i

.

Preparation of Data for Analysis
4 » 4 N . \\

As has- been describ in detail in th® 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 récords were the major source of data for determining
the - number of students in the field test classes in 1973-1974. The
other source for determining both who (as i dividuélg) and how many
students participated in the field test was e class list provided by
each participating teacher. Table 6 ske that 672 students were
reported by name in test classes prior to fhe introduction of the first
module. These,K students were assigned sghool, teacher, and individual

1 R .

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 tést teachers and mailed to the Human 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. - -~

R \
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In assembling the daté file, all students who had any data col-
lected in 1973-1974 and in the subsequent two years were retained in the
data file. Por students with data for only 1973-1974, the student was
dropped if he or shelhad data ‘grom two or less of the five Level I
modules and had no end-of-year® data. Eighty-three students were
dropped, leaving a’' total enrollment 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.

£ Y, - ~ .

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 foggs. These two limitations, plus
the self-report nature of the data soSfSth{pr abtermining the number of
activities done, both absolutely and relativelybunderestimate 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 !mows the number of students retained by grade
and teacher group. Most of.the students eliminated weré not gnrolled ip
Hyman Sciences classes for more than a few months. Those of teacher 3
ih 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 percemt 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. e

. : ] >

The data from the "Activity Record Porms" were the only data from
the Level I modules that were prepared for computer 'processing. all
other ‘data were analyzed by hand.

-

v -
.

Looking Forward

- - -

The next chapter will present a summary of the results of the field

tests of eath 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 cqomplete the chaptes~” /

The svaluation materials developed for 1973-1974 were desigend-pri<
marily to en‘ble 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

—

Reported Enrollment

Activity Records

Teachers/Schoolsg Boys | Girls | Total Boys { Girls Total
Teacher 1 ClAsses. 152 31 25 56 31 24 55
Teacher 2 _<Class 1 -9 15 24 _8 14 . 22
School 40 *40 80 39 y .38 77
Teacher 2 Classes 1s&2 33 29 62 22 28 50

.Teacher,1 Class 1 ‘I 13 1 13 26 12 13 25
School 5 Total . .46 42 88 34 41 75
Teacher 1 c1§s 1 .14 15 29 14 15 29
Teacher 2° ClaSs 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 44 17 14 31
Teacher 3 Class 1. //. 26 16 _42 " 20 14 34
School 2 Total . 66 1 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 ‘16 |° 23 _39 ? 21 33
School 3 Total 56 62 118 6 60 |, - 106

#Teacher 1 Class 1 15 13 28 15 13 28
Teacher 2 Class 1 J 13 15 28 12 15 27
Teacher 3 Class 1 11 17 28 i 15 22
School 7 Total 39 45 54 34 43 770
Teacher 1 Class 1 16 17 33 16 17 33
Teacher 2 Class 1 s 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 aAll

Teacherséﬁchools 331 342 673 271 318 589

.

Each instrument and procedure was to serve this end first, and was to be

analyzed secgpdarilf for use in formative evaluation.
evelopment of achievement measures for the activities in
This was a most unfortunate circmstance, as innovative pro-
materials for student evaluation
Staff visits to test classes were again
hecessary far- maintatning relatiions with test school teachers,
as well as to serve formative evaluation

permit the
modules.

and grading.

trators,
function§.
B 4

and parents,

. )

© gram8 need correspondingly innovati

26 33

Resources did not

onsidered
dminis-.




pPaptial restoration of funds was made to the project in mid-year
and the 'funds were used for development functions. The funds were
feceived too late to 'affect module-level ewvaluation processes, but
limited funds were utilized to develdp and administer end-of-year
instruments to provide limited base-line data for the field test. Funds
did not permit employment 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 their school districte for the academié year and summer to

.

agsist the projeqt staff. :




CHAPTER 4

RESULTS FROM THE LEVEL I FIELD TEST
Bl

¢ )

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 IT modules, recruiting
writers for the Level II modules, conducting planning conferences, and
preparing for Lével II development actfbit}es 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: 'Fhese findings were used in’ the deyelopment of
Level - II materials and became the basis for the revision of Level 'I
materials in two stages. The first stage was through a writing groyp 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 800%-60,
\\~3;)8006-61, EP 8007-62, FR 8008-63). Additionally, further interpreta-
ons of the data and remembrances of this writer as these dataiyere
reviewed are incorporated into this summary statement. :

Six of the nineteen test teacherf' experience was in self-contained
classroomg. 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 gchedule. . Only one of these six
teachers had more than the minimum amount .of science in their college

pf&paration, Thede teachers taught the science part of a four~hour team
teachgng~pr09ran.‘ None of these teachers were gcience specialists., The
ten remaining teachers taught science as their major teaching assign-
ment. Thesé teachers were prepared as science teachers. One teacher in
the test group was not positively polarized toward the Human Sciences
Program. Whether the attitue of this teacher was neutral or negative
is not known, but the field test data received wére limited and fragmen-
tary. Only four students of the twenty-three who were “&n this class

remained in Human Sciences test classes. )
pZ‘ ided

The Teachers' Guides produced for the Level I materials
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

[
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appropriate teaching strategies, the need for gdditional teacher materi-
als was clearly called for- as the test year d?ogressed. A few teaching
ideas were incorporated into the SENSE...OR NONSENSE? Teachers' Guide, -
the LEARNING Teachers Guide, and the ‘GROWING 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 yas 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 communlcated effec-
tively to other teachers at the test school sites. A few schools took
measures to involve other teachers in Human Sciences either through
faculty meetings, awareness conferences, or invitations Qy test teachers
to visit Human Sciences cfasses. As a result of this variability, the
recept1on of this "different" curriculum in schools varied considerably.

Teachers found the difficulties of evaluation 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 env¥ronment -to involving students,.at the level of their
competence, in this process. Learnlng 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 classrooi, implemen-
tation of the goal--that -is taking time to work with students, to
explore management problems, to develop plans for 1mprov1ng 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 thé 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 resolvéd within the normal curricu-
lum development process. When such an innovative curriculum is pYanned
and funded, - a very large proportion of resources, both financial and
human, needs to be allocated to the development and testing of student
evaluation instruments. %o 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 allocation of human' and material resources. These
regsources are in addition to those rhquited for formative and/or summa-
tive evaluation. .




: Reduction of project funds reduced the number of site visits and
:reduced the amount of data collected from teachers in 1973-1974. There

.:Were no funds within the budget to pay .teachers for collecting and

“:Eorwarding the evaluation materialg to the project staff. Site visits
thelped to stimulate the flow of such materials back to the project
“staff. Reduction in the number 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 what Xthe 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
vigits, 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 thermestats during holidays
and weekends. The lowering of thermostats posed severe problems for
activities involving the growth and development 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,
mafe it difficult to handle modules that used living things. Students
asked for more animals,and plants in future activities. Teachers were
at best lukewarm toward the idea.

Attitude scales and opinionnaires administered to teachers at the
end of the school year'indicateg 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 theré was no opportunity for them to
continue with the field test classes because either they were in an
elementary s&chool, 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 are
going 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.

that grading and evaluation, even with quantitative data, is a

judgment teachers make. Teachers can. devise cooperative evaluation

and grading programs with students.

to work with students on solving management problems and to make

the management problems associated with a complex multimedia cur-

riculum program a valuagle‘learning experience for students.




During the first yeaf of field testing Human Sciences proved that:
o it is equally effective in different patta\%iﬁsre untry with a
variety of teachers, anégwith %zz§&§%z€nge o udent backgrounds
.93 , .

and abilities.
1nterd;§c1%%;3ary studies--selecting content and plethodologies from

the biolog , social, and behavioral sciences--~could be accommo-
dated in science departments and in t2am teaching contexts in
middle and junior high schools. -

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.

students could learn to manage an environment (the classroom) that
had scarce resources and*was overpopulated.

reading, writing, and arithmetic skills were utilized meaningfully
in contexts where students needed them to solve problems of their
choice. . .

students could improve their skills in self-direction and reduce
the need for continuous supervision in ?i_pounded free-choice
environment, where they could choose froff 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_;976, and the field test sites for the Level TIII
KNOWING module, tested in the spring of 1977.

Boys and girls were equally represented in the 569 students from
whom data were obtained. The meah 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 'chrono‘ical 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 operational level of cognitive development. This assump—-
tion was translated into several gujdelines for activity structure. The
results of the test "How Is Your Logic?," administered. 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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San Antonio
€O CLASSROOM TRIAL SCHOOLS
EDISSEMINATION CENTERS*
LI )
Pigure 3. Human Sciences test sites, 1973-1976 and 1977, and
Dissemination Centers, 1974-197¢. /

1

. The logic test showed a hierarchical structure in cognitive devel-
‘Opment., Success on sfmple concrete items was necessary for success on N
more complex concrete items and success on concrete items-was necesgsaty
for success on formal items. Using the hierarchical structure predic-
tively and referring to Figure 4, a schematic "box and whisker" plot
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* (Tukey, 1977), a general inference can be made abdut ég% logical compe-
tencies of the test group. There were eight ;items requiring earMW
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 paints 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 ,(assuming complete success on concrete items--a score of
20 points--and 75 percent success on formal 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 dclearly
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 & Wesgller, 1970) of "self-protective,” with
a small group in the impulsive stage and a very smgll group (7 percent)
in the more advanced conformist stage. The small group of impulsive
students (about 18 percent) “could pfesent a theoretical problem in a
bounded free-choicel currigulum environment (see EP 8§101-48).

Students' attitudes toward a regular science program wete not
assessed in the formative:evaluation in 1973-1974.  For 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 Human Sciences with positive attitudes on nine of thirteen

“Factors reflecting the structure of the instrument (see EP 7909-44).

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

0 highly positive toward the science course at the end of oné year.
positive regarding the intellectual challenge of Human Sciences.
very positive about the self-direction provided in Human Sciences.
positive about Human Sciences in comparison to other classes. °’
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 responsibé]ity necessary to functign in a“bounded free-choice
e - ¢

.

! B
1Boundéd refers to, the condition/ that ‘student choice was generally
limited to the activities within 4 problem area or odule. Free-choice
denotes the fact that no activities were prescgibed. Students built
.their own curricu{a within the boundaries of Human sjiences. ‘
B 1

Ji !
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d of the school year indicated that.
is .expectancy. However, there was
from 15 to 20 percent--of the stu-
dent group did”not. meet #11 e expectancies. These students had
developed wyither concrete o ional competence* nor the. level of ego
development (conformatory) that would _gnable them to function most
effectively in the Human Sciences classroom.

environment. Test data from th
many students in test classes
an indication that a small,

~ . .
The  Curriculum Materials - \
- / # )
. The Test Group ¥ t
. 4 ”
Data to. determine student choices of activities and their evalpa-
tion of activities were gathered throughout the year on the five Level I A

modules that were field 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 number- fyom whom data were obtained for each

Level T module that was tested. ' (\

. ™~
¢ ‘; , Qg ) ’
- T~ L%)
, . ' '
700 oy et .
. 673 \ ’ )"
/7- @ & ﬂ , , . )
. ) ' ' . 4 N F ~
Lo . 600 I
: - . |- 568
T ‘,
! ' & : « " N
.'500 . - . »
R . 466 470 . .
. ( ' f ’
. Q R ,
" 400 . " 385
* 362 ‘ e
-~ ’ 312
» r‘ -
300 I

. TOTAL ADJ BEH™ SY®~8EN LEA GRO

Pi‘gure 5. The total number of students enrolled in Human Seiences’ L
during 1973-1974, the adjusted total--those who were in test classes
for at least two modulés~-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 tirned in by all students divided by the
total number of students in the group (569)."' This calculation includes
911 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
low 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 T Modul® (students

with no data in some modules are included) ,

Module,

-

Group

No. of

Activity

Forms

Mean .

S.D.

variance

N

BEHAVIOR,

SURVIVAL,"

SENSE...,

v

LEARNING,

.
: %ROWING,

TOTAL

-

All Students

Boys
Girls

All Students
Boys
Girls

All Students
Boys -

- Girls

All Students

Boys
Girls

All Students
Boys
Girls

.

A

BOYS
GIRLS

2,749
1,098
1,651
1,313
510
803

2,683
1,195
1,488

1,779
783
996

1,122
478
644

4.83
4.26
5.31
2.31
1.98
2.58

4.72
4.63
4.78
3.13
3.04
3.20

1,97 -

1.85
2.07

4.26
3.70
4.63

3.07
2.76
3.29

4.21
4.35
4.10,

3.34
367
3.05

2.34
2.22
2.44

9,646
4,064
5,582

16.95

15.75 -

17.95

18.15
13.69
21.?0

9.43
7.61
10.80

‘17.75
18.90
16.85

11.17
13.46
9.30

2

569
258
311

569
258 -
311

569
258
311

569
258
311

569
258
311

569
258
311

»

If the students who did not turn in any activity evalpatiqn forms
for each particular module are removed, the mean number of .activity
fowms 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
indicate that the completion of an "Activity Evaluation Form" by stu-
dents or the return of suéh forms to the Human Sciences Project is

likely to be incomplete. It is unlikely that as ﬁany as 250 students -
]

.
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were absent for the full period of a module. It is unlikely even that
as many as 96 students were absent for a module; therefore, the inter-
pretation that many 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 .
1973-1974. - 3

- a '
TABLE 9
A Comparison of AéEivity Use in Level I Modules, based on "You
Are the Judge” Forms, with Students without any Forms in any Module

" Removed from the Calculations

‘N of Students

Module - . Mean S.D. N with No pData .
) BEHAVIOR 5.90  3.98 466 100 '
’ SURVIVAL ' 4.21 - 3,03 312 254
SENSE... © 5.7 3.98 470 96
LEARNING 4.62 3.10 385 181
GROWING 3.12 2.25 359 207

Total 23.55 Q- - S

Although activity choice was. not the subject of direct formal’
investigatlion, the data presented jin this section support the poeitive
. . reception of activity choice by students, teachers, parents, and admin-

istrators.

-
- .

Activity choice wag viewed as a major positive cohtribution to
student motivation™ and to-the observed task-oriented behavior that was
g0 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 fee]l a sense of acocmplishment frem their efforts. It also made
it possible for other :students to choose a great many activitieg and to

<accomplish many learning tasks without being held back by the class aB a
group. Choice. also 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 carry*out 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, .and~arranging the necessary school and community permis-
sions were part of the learning opportunities offered by such’ out-of-
class activities. .

, -

Choice had its limitatiens. When activities were linked so that
) data frop two activities were to be re~examined 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 & concern to those who felt that all students “Bhould
have a basic core.of activities. This concern was expressed in informal
discussions wicth both educators and parents, but did not represent a
maJorlty viewpoint. B .

‘With regard to choice, it was féund that:
o. students learfied to use their time constructively in the bounded,
" free-choice gnvironment of Human S&iences.

© the Human Sciences Program had a major positive influenceon stu-

dent mqotivation an comhitment to learning.

o choice made grahlng students difficult because activities wére of

different Jutations and difficulties. .

o teachers fauhd 'that choice provided effectively for individual

difference nabllng the full range of students to be productively

//‘/"engaged in act1v1t1es .that had personal relevance. It was found,

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

plex activities for the most able students.
[

Activity Structure ’
AN

Production 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
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. ‘

. v ,

The statements below summarlze the major findings from the Level I
field test that prov1ded further guidance to the development of student
activities:

o, ' the assumption that activities should be 1ntrodugtd in concrete
' !ays and not require formak operational competence was a co‘t
ssumption 'in terms of student fFompetence 1n\logical thinking.

o ‘activities should be designed for students té complete independ-

ently or with a partner. Act1v1t1es requiring a group of three or
* «more were /gerierally beyond the group skills of early adolescents.’
o activities w1th living organism$ were popular and valuable for stu-
dents unless ' they required formal logical competence, or well
~ developed conceptual schema for their accomplishment. -
o activities need structure and explicit directions for students
rather than providing suggestions for what might be done.

. w , \,—\
y :

A
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o* introductory prose should .be 1limited so that students can get .
" ' actively engaged in something early in an activity. Exposition,

clarification, and elaboration, where needed, can follow actior.
© activities selected as most valuable by students required contin-
. uous thought and action throughout. When "thought could be
, del ayed--where the "doing"™ could be done without thinking--student
ratings were lower. S
o activities had limited appeal to a limited group of students where
. reading was the only "doing." v :

. ' e v . ,
Activity Content . ) ’

The major cohtent criticism of Levef I activities was that too many.
activitiés 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, the 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 ut a science
program that had no physical sciences activities. T)j

Content reviewers found the content of most activities in Level I
accurate as field tested. There was a group of approximately 18 to 20
. of the 150" activities tested that were rated as needing extensive revi-
sion or replacement. Some reviewers questioned the place of -geveral .
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 gmall group of adult
reviewers did not accept interdisciplinary studies as an option in °
curricukum design. ) -

.

A most 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‘dep‘artmenﬁ chairpersong (see EP 7704-18).

- - .

* ‘“iodule Structure . x
Only one variation of the planned module structure was tested in .
Level I. 1In all but O"f module, activities were housed in a module box
with each activity in “a Separate compartment. Students selected a‘n
' activity to study, secured the necessary materials, and went to work.
In many instances most students never read a significant pumber of
activities that were available in any module. In LBARNING, activities
in each of the three pgoblem areas were bound into booklets. Class sets
of each of fhe booklets were provided, and students were issued a book-

let when a problem area was opened for study. The evaluation of this
A ”’ ‘ ) )
- 4 '
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format for a module was 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 game time, color, rather than the conceptual
design title of problem areas, was the -commonly used referent by both
students and teachers. .

The hypothesis that modules should only be used for five to seven . '

in the field test. A full r program for sixth-graders, with 45 to 55
minutes per day every day Tor science, would be best served by six
modules in Level I. '

weeks so that students coulg start anew in a fresh subject was confirmed

Evaluation Materials

During Level I field test a variety of evaluation materials were
used for student - record keeping, student evaluation of ‘act.vities,
teacher observation recéords of students, and class records charts.
Forms for students to evaluate activities proved 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 aldo wished to have achievement .measures for each modtle

or perhaps for each activity. '/Ftudents 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 veryllimited‘data source for grading. The other data
sources for grading students were activity products-- worksheets, quan-
titative data, and cgpstructions 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 evalyation or grading. Unfortunately, the °

developers could not allocate resources to develop specificrmaterials to
.£ill 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 evalifation 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 in 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:

0 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.

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 magnitudeeof the development of the curriculum itself would be
required, in an innovative curriculum project.

]

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 were further
evaluated in the field testing of Level II and Level III. 'ée goals are
*not listed in any particular prder,

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

Data fro;_n the classroom observations of task-related behavior and
from "the "What's Happening?" questionnaire support the 1nterpretati'0n
that this géalltss being attained. '

Goals: enable students to use science process gkills and logical
thinking. ) ’

\

to erable students to use decision-making sgkills.

\

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 reading, writing, and arithmetic. The

also pointed out the value of choosing and evaluating activities in the
development of decision-making skills.

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

\J to enhance students' knowledge and acceptance of and empathy
. for others--other students, teachers, parents, and those older

and younger than themselves. -

- -

Both content anqusis 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 ifi 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 skil)ls of recording and following written
directions; communicating erally 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 activitihs in Level I. Rarly 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 some
tasks. In reqular science programs, the teacher usually uses a great
deal of class time expla%ing 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 gain-
ing knowledge about the natural and sogial worlds.
¥ to enhance students' range of interests about andgunderstand-
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 not formalized at that time in the progrgam.

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

to ‘enhance responsibility for their own learning.
» N

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 relation to others, as measured by two factors
of "What's Happening?," indicatéd that many students were uncertain
about 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 nymbers of sixth-graders on develo‘mental grounds.

¥

Concluding Comments

( ‘

FPor the very small investment in evaluation, the data gathered from
the field testing of Level I yielded a great deal of information about

modules, activities, evaluation, and the Human Sciences Plfogram in

QO a ’ 42 .
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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 resodrces available to imple-
ment 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®: How much and. 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 PIELD TEST <

-

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

‘rive 8chool sites were the same as_ in 1973-1974 (see Chapter 3), but

students in two elementary 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 individgals 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 .
' Percent

Expe- Inexpe{ Expe-
schoé}\ rienced rienced rienced New Total Retained

59 7 66 76.6
82 19 101 84.5
.48 3 51 55.2
56 0 56 70.0
67 21 88. 79.8
59 9 67 46.4
42 19 61 35.61

3 10 .| 13 412 78 490 61.9

-

1 gaift of the 1:udents enrolled in Human Sciences were transferred
td a second junior high school contrary to a prior agreement with the
school district. “Funds 4id not permit extending the number of test
sites 80 these students were exclyded from further participation in the
field test.

"

All teacherg were provided with an orientation gession of two and a
half days in Boulder, 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 Auting 1975-
1975. The mcdules were produced, distributed, and field tested in the-
‘order presented above. Field testing began the first week in October,
1974.




Evaluation Plan

-
The major evaluation effort for 1974-1%75 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 eva&luation 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 problem area was to be replaced by introducing a new problem area,
sevegal evaluation class periods were scheduled. Students were to
c 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 gquide 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 :;g 8111-132).

The self-evdluatiqg system was devised to meet the recommendations
that “were proposed 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 modulé 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

“ IT activities. General suggestions were provided to teachers for grad-
ing the essay problems, but these were not 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 BSCS; the original was kept for the student's
portfolio. ) . :

Review Team evaluation prob&ema also used NCR® paper for recording

the results of review team tasks. Review Team problems were designed to

. engage students in organizing and synthesizing ideas for the activities
studied. The problems were designed to have small groups of students--

three t8 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

Q. : : 46 o1




problem in RULES asked a team to sort activity cards into two piles, one
of the 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 ‘similar activities into categories, and give the category a
name.

.

The self-evaluation activities for each of the Level IT modules
were to serve as sources of information for formative evaluation. te
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 obsérve two to three days per week in one test school com-
pleted the evaluation plan for Level II.

The initial plgn for self-evaluation was used in RULES. fTeacher
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
burpose 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 to. 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 computera

The REPRODUCTION module achievement instruments included multiple
¢hoice 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’

Individual Group
Number of +Evaluation Evaluation
Module | Problem'Area |Activities Activities Activities
RULES Is there a 18 Rules’Record Review team..
rule? s My Activity Record problems
° 2 of 9 essay problems 1 and 2
Samples of best work
wWhat should 14 Rules Record Review team
I do? " | My Activity Record problem 3
) 1 of 5 essay problems
Samples of best work
How do rules 12 Rules Record Review team
change? My Activity Record problems*
¢ 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 11 When Do I Fit? Record None
as a person? Samples of best work
v Whﬁﬁ do I fit 11 When Do I Fit? Record None
‘in the future? Samples of best work
PERCEP-| Perceiving 19 Perception Packet None
TION My Activity Record’
’ ‘ 2 of 20 essay problems
Samples of best work
Using 14 Perception Packet Norne
.Perceptions My Activity Record '
) 1 of 10 essay problems
Samples of best work
Exchanging 14 Perception Packet None
1Perceptions My Activity Record
. 2 of 16 essay problems s
Samples of best work
- {
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TABLE 11 (continued)’

- “'"i;

REPRO- What's going .13 - Reproduction Report ‘None
DUCTION on inside? . Sample of best work’ Y
—— ) . -
What's going .9 |, Reproduction Report ) None
on between? N Sample of best work,
How does repro- 14 ‘. Reproduction Report " | None -
duction affect ‘§Fmp1e of best work - .
the family? ~ . C ;
LN /-
N “
Evaluation for , _Evaluation Booklet 1 | None
module . 38 essaz and multiple-
chdic problems
f. Evaluation Booklet 2 Q?One
? Essay and multiple- .
choice problems i
| Evaluation Booklet 3 .| None
' 13 "skills I developed”
10 "Feelings”
My Activity Record None
Forms 1 and 2
e {
S'/ .
Results of Level II Field Tests N

4

Activity Choice and Usage

The first three modules tested were used from eight to twelve weeks
in test classes., WHERE DO I FIT? was :used longer as the grinting of
PERCEPTION was delayed. REPRODUCTION was rot 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 tQ three weeks. »

a

-

Table 12, page 50, shows a comparfson of mean activity use patterns
for the Level II modules. * Studenits transferred t$hformation from their
folders to optical-scan sheets. Teachers reported ambiquity in the term
"finished,” with some teachers having students use the_term very rigor-
ously and others quite loosely. The total data f activities chosen
is probably the more accurate figure for the mearn/ number of activities
studied. ’

‘
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Table 12. Statistical data about activity choice patterns for the four Level 'II modules.
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‘ Review Team Evaluation

One of the 'Beview Team Problems™ in RULES asked’ small student
groups to give reasong 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 of feelings (which were coded as attitudinal responses) .
Logistic responses ingluded materials, locations, or the physical
arrangements. A single response may have been coded in all three cate-
gories, Cognitive and attitudinal responses were the most common given
for not choosing an activity. An unexpiained "I didn't like it" was
most common attitudinal response and "no time™ the most common cognitive
response,

-

o : TABLE 13
Review Teams Reasons for Not Choosing Activities in the Problem Area
"Is There A Rule?" (Prdblem 2)

. N

. Number of Percent of

Category Example Responses Responses
Cognitive _ No time "7 1433 41.7
Attitudinal Didn't Iike it 1337 38.9
Logistic " Couldn't get materials 408 11.9
.No reason — L ‘4, . : .. 257 7.5
TOTAL ) : 3435 * 100.5 ’

PR T “

Another Review Team problem (Problem-5) asked small groups to
choose the "best” and "worst" activities. Data were analyzed by tally-
ing responses. and rank ordering the "best® five and "worst" five
activities by problem area and-total for the module. Of the fifteen
activities ranked "best"™ and fifteen "worst," four (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 repor ted that the categorization tasks in the- Review Team
problems were too difficult for some students. ‘They also felt tha too
much writing was required of students arnd that students céomplained 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 Human 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 taBk 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. 1In categorization

.~
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' tasks typical of science curr1cu1a the system 15 given and the problems
students are usualiy asked to do may bBe "solved" by memorization.

N

’
-

Essay Problems

s ‘ LI
S

: v ‘ Students chose the essay problgms to which they would respond. In
RURE3, and PERCEPTION, students wrote responses to five essay problems.
InqﬂHERE DO I FIT? they wrote responses to four problems.
In .REPRODUCTION, students were provided two "Evaluation Booklets"
N with seventy-five iproblems, sixteen essay and fifteep-nine multiple~
choice or completion problems. Students were invited to answer as many
Eroblems as they could. They were also asked to rate each problem as
mpor tant or not important ane to make one of %ix reasons for their
ratings. -
. 8 . ' ! ]
Essay problens were coded to provide the curriculum developers data
about levels of comprehension that students could express when they were ’ I
ired to construct responses .to problems. Fompexample, Table 14
sh 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 and discuss the problem at a higher
level:of response, was judged to be the most advanced kind of response
, to many problems. However,* it was not an§1cipated that many sfudents
. would be able to construct such a2 responke. Over one-third of the Q)
students res ded' in such a ‘manner to problem 1. These students may
have mentioned a s ific activity and rule, but went on to generalize. '~
. Two-tirds of the/students gave correct responses, about half of which
were specific tg¥ a particular activity they had studied. - This was the
expected response for most seventh-graders.

’

. TABLE 14 o

. Responses to Essay Problem 1: Write an Explanation of a New Rule You
N Found in "Is There a Rule?"
. . .Response Type N % . \l
Correct general response 54 | 34.6 |
., Correct specific, responses . 47 30.1
Correct response for pendulum 5 3.2
Incorrect response 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 '

. ! - /

Responses to "Choose Your Problem A," "Write the title of the most
important actiwity you have done so far in WHERE DO I FIT?," "Why was }t
important to yopu?," and "What new ideas did you learn from it?" yielded

R titles of 35 of the 45 ‘activities in the module. The most highly men-
tioned activities—-there were three--were gelected by only 12 percent of .

T, the students {N=216) who chose the problem. The very widespread selec-

i tion of "most important” was consistent with the Humnanh Sciences model of

early adolescents that finds high variability within™% grade.level. The
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" data fu;ther support the curriculum model indicating that a curriculum
must be diverse if it is to be viewed as interesting and important to
early adolescents. . -

‘ Eighty-three percent of the students redponding 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

a_pzoblem. — e = -

Student responses to essay problems in WHERE DO I FIT? are summa-
rized in two tables. Nineteen problems requlred‘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,
3 Satisfactory, Unsatisfactory--to Essay Problems in the WHERE DO I FIT?
Module Requiring Coﬂvergent Thinking Responses’

H

P e s st e e e

Problem Superior Satisfactory |Unsatisfactory
aol Lt 47.0 53.0,
A02 » 47.0 53.0
A04 19.9 80.1 0.0
B02 6.8 88.3 4.9
BO3 26.0 35.8 38.3

. FO1 77.5 6.7 15.7
FO2A* * 30.3 69.7
F02B * 18.0 82.0
HOl * 26.8 73.2
HO2 * 74.8 25.2
HO3 * 59.3 40.%
MOl 26.3 . 21.1 52.7
M02 * 52.6 47.4
NO1l 26.7 6374 10.0
001 0.0 100.0 0.0
POX 70.2. /J J1:6 28.1
Qo1 - - 64.3 14.3 21.4
Q02 * 67.9 32.1
ROl 86.2 2.1 11.7
RO2 * ) 66.0 34.0

*A superior rating was not appropriate for this

problem.
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Not all problems called ﬁpr_thé/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
Sstudents choosing them. - '

. /
. TABLE 16 — | .
Percentage of Students Responding_Satisfactorily and Unsﬁtisfactorily to
Essay Problems. in the WHERE DO I FIT? Module Requirihg Divergent

- Thinking Responses
Problem Satisfactory g Unsatisfactory. &
' -
A07 60.0 , 30.9
D01 71.4 28.6 -
D02 .75.5 24.5 |
»~ B03 : e 42.9 - - ‘ 57.1 ' -
K01 76.2 23.8
K02 76.2 23.8

The quality of responses to these essay problems was used as a
major criterion for revising both activifies 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 indipated 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 sevent y-five-problem
evaluvation 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 d4id,




based on their responses to the essay problems. Responses to the essay
problems gave valuable information for the gurriculum developers as they
_ revised the activities in REPRODUCTION.

! Objectively-Scored Problems

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

TABLE 17
Scores of Students Who Chose to Respond to the Essay Problems,
REPRODUCTION EBvaluation Booklets 1 and 2

g Number Super ior Satisfactory )
of 3 Sequence Sequence Unsatisfactory

Problem | Students N N ) N 3
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 2] 15.4 0 0.0 15 84.6
v 22 136 21 15.4 0 0.0 15 84.6
. R 23 . 133 . 14 ..| 10.5-~ 9 4 6.8 . 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 > 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 problen.

. 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 asséss levels of generality that students could achieve in

. order to provide maximum information for activity revision.
Por example, item 18 in Evaluation Booklet 1 provided a range
of more- and less-inclusive choices regarding the terh ™sexual
N v
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reproduction.”™ Table 18, page 56, presents the item and item statistics
for this problefi. A more complete analysis of is problem is providéd
in EP 7906-40 where the item was analyzed as part of a subscale of three
problems dealing with sexual reproduction and fertilization. The item
statistics regfr to this subscale.

Three-fourths of the students in te§t classes for REPRODUCTION

ventured a choice-.on 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 was valid. Response (d), restricting the applicability .of
Fhe term to vertebrates, was the most preferred alternative. Only 13

. TABLE 18
Responses to Choices for Problem 18

o Item Statistics e e X
Item Stem and Response Choices N $ I'bis !
The term "sexual reproduction”™ can
be used correctly for: / _
a. all kinds of animals, but not . 42 13.3 -.16
plants - - .
b. only human beings 30 9.5 -.09
c. most plants and animals 82 26.0 .49 *
d. only fish, birds, amphibians, 67 . 21.3 .11
" reptiles, and mammals
e. all kinds of plants and people, 16 5.1 -.13 :
f. not chosen 78 24.8 -.41 :
TOTALS . . 315 100.0 -

v

percent_of the students excluded plants from inclusion in "sexual repro-
ducrion.™ The negative biserial correlations for all but two distgac-

tgrs indigates inverse relationships of selection of those responses
with succefs on the subtest. The biserial correlation for response (d)
shows a vegy weak relation between this response and the subtest score,
as was expeécted.

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. )

AN
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Student Ratings of Essay and Objectively-Sco Problems

Students were asked to rate the objectivelybséored problefis 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 _Importance and Reason Answer Guide’
. I Important E g
NI Not Important
. s @ | Everyone my age should know-it..— - .— - ST T e
o b. I1'11 need to know it later ‘
c. I want to learn as much as I can
4. It's too technical (has special use only)
e, I don't gee any reason for knowing it
£, None of these

Reasons "a" to "c" were considered as 1ndicatln§ support for the
choice "important” and "d" to "f" as reasons to support the choice,

"unimportant”. .. . A L. .t

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

TABLE 20
Subject Matter of Problems Yo Solve Rated Important by 70 Percent or
More Students, REPRODUCTION Evaluation Booklets 1 and 2

Item Item :
No. Objective Problems 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 Care. of newborn baby
36 Sex determination of baby, 38 Birth defects
. 47 Human reproduction 55 Needs of children
62 Needs of children )

.
-
. PY

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 activitieg 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 the REPRODUCTION ¢module.
‘This booklet had items in a section titled, "Skills I Developed,” and
ten items in a sect1on titled, 'Fee11ngs.' The "Feelings" problems asked
studente® to mark one of four choices, fram 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. T

*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. However,. keeping'blants alive and doing the pollination to
produce seeds were both accomplished by less than half of the students
reporting.

Teacher Evaluation of the Level 1I Program

This section summarizes the responses to the questionnaires and
provides recommendations about Level” II teacher and student materials.
All seventh-grade teachers using the Level II modules in 1974-1975 were




TABLE 21 . -
Mean Scores of Students' "Feelings" about the REPRODUCTION Module, from
a Likert Scale with“Four Choices: Strongly Agree (=1), Agree (=2),
Disagree (=3), and Strongly Disagree (=4). ("Desired Mean" is the
score indicating a positive attitude.)

E Desired -
N Mean S.D.|Mean

L

89 1. The questions I marked important in 271 2.0? .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

<:f Attitudes toward evaluation )

good measure of what can be learned i S —

from the activities in REPRODUCTION .

95 3. This evaluation activity has helped ° 270 2.13 | .92 2.4
show me how much I have learned from '
REPRODUCTION.

96 = 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.

Choice bf work 1ng%y1 e
92 l. T worked by myself on most of the 271 3.12 .91 open
activities I completed in this -
modul e. N ‘
- 91 2. I worked with the same kid$ on most 271 1.99 .88 open
of the activities I completed in this
module.

Importance of learning .

93 1. T feel that I learned important 269 1.95 .86 2.4

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

Developnient of Self-Direction
94 l. T am learning to work more independ- 262 2.00 .88 1 - 2,4
ently now compared to this time last -
year. My teacher doesn't have to )
check up on me very often.

., Activity Choices .
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.
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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 IIT.
s -

Nine teachers and the classroom observer for Level II participated
in the conference.l A series of nine questionnaires for individual

and small-group responses were utilized to gather data.

Successes and Problems

. O R —

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 coursgs. 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 succesgful than long duration
activities. Specific activities, such as "Class Newspaper,"” "Hear It
from a Judge,"” and "Help-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 centered .around
evaluation. Students had difficulty understanding the relationship
between the activities they studied and the evaluation problems. Teach-
ers did nét understand how to use the evaluation products. Motivation,
getting students involved, and student disruptive behavior were also
identified as problems.

»

Evaluvation of Teachers Guides . .

At

v 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 act1vity 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 1list generally ranked lowest. Questioning techniques ih

v

lcloeing dates of schools made it 1mpossibie for five teachers to
attend. They were asked to complete all ,of the individual questign-
naires used at the conference.
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PERCEPTION ranked gecond. Probleft area introductions ‘generally ranked
near the center of ranking hierarchy.

Prom comments made during discussiop and in response to other
questions on this &uestionnaire, the concelgus of the group was that all
materials in Level II guides were important. Rather than delete any
materials, teachers recommended changes or additions. ° -~ " B

Guide Organization , . ‘

'%\,,/.

- A
Teachers favored guides with the following characteristics:

1. loose leaf

2, teachers quides 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. gpecific teaching ideas, such as techniques in questioning in .
PERCEPTION ,

7. charts qgiving a quick overview of activities for each problem are

(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

1. variety of suggestions for measuring student gains
2. supplementary film and book lists
3. supplementary activity s@iggestions
4. for student use only, a self checklist 4t the end of each activity
(for those who need more direction &bout "what did I learn?")
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
d. communicating with pthers
6. suggestions for motivatAng students .
7. easy reference overvieg charts ’ . e
8. reinforce ideas for WitMLearning in Mind '
9. evaluation should focus on student progress
a. use short answer questions .
b. possibly a pretest/posttest for each activity C

Activity Organization

Three groups of three teachers each met to discuss and complete a
questionnaire relating to activities, problem areas, and module organi-
zation 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 naterig;s to be purchased separately from the modules.

©
3

&
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Questions embedded 1n"'pafagraphs were generally ignored. They
L. should be set apart and numbered. Some giestions were too difficult for *
BtudeJ'ltB. I . Bl

~
S

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

Three quegtions were asked regarding duration of activities. .There
was preference for short activities--those that can be completed in from
1 to 3 clape periods. However, variety of activity lerigth is needed in
every module. Long-duration activities are:

. -
Wed for a small number of students ’
: - difficult to store N *

o

3. subject to damage by other students
4. accompanied by loss of interest by many students .
. " J: ‘g

Students are reluctant to do a second activity while waiting for
“seeds to sprout, etc. Long-duration actiyities need specific sugges-
tions about other activities to do while waiting. Alternatively, a
cluster of long~duration apd~yrelated short-duration activities might be
ane 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 viewed posi-
tively by trial teachers. Mostly 'favogable comments and ‘é’upport from
other staff members were reported. Student reactions were generally
favorable, with reports that students policed each other when .out of
class, but that.some students took advantage of the situation.

~ , Problem Area Organization A -~

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 gnalysis in REPRODUCTION was
useful for both students and teachers. A i‘ecomendation was made that
matrices should be provided on a form for st}.xdent use. ‘

|

{ - H
. Specific comments were asked about strong and weak problem areas in

each module. 1In RULES, "How Do Rules Change?" was considered weak. 1In
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™gtructure. ' REPRODUCTION could not be
‘'evaluated because of little time in use. ‘

Module Organization

WHERE DO I FIT? was the ponly module not mentioned by anyone in
response to the question "Whigh modules were most effective in develop-
ing the module theme?" RODUCTION 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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Module " packaging was considéred to be much better for Level TI
modules than" for Level I. The major complaint was that most modules
were incomplete ' (materials missing) ®ipon arrival. Where materials were
- . missing, students were disappointed and teachers frustrated,

.«

R S * . - . .
. In RULES, the 1ntegrative activity "Selur Island” was nqﬁ consid-
ered effective. 1In WHERE DO I FIT?, ‘the integrative activity "People”
was not,K coneidered effective, but, "The Where Do I Fit Library” was

found- to bvaluable and ‘was used. It is too early to judge the three

integrative\ activities ih REPRODUCTION, "but one teacher reported that
Students wene starting to use them. , -

s

Inclusion of inte'é‘rat’iv,e activities-was recommended for Level IIT,. "
“at lease one per module. Games were not viewed positively and small
group integrative activities were suggested. ) .o 8
’ ‘ ’ . . , '
' Bvaluation &f REPRODUCTION

e
‘ s .

. Participants were asked to, list activities which were removed from
REPRODUCTION. Seventeen classes are using REPRODUCTION. Thirteen
classes were reported in the following section,

. » .

classes. "Nursing” and "Am' I Regular”. were femoved 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 en
venereal disease and, from one of three groups, for angactiévﬂ:y on birth
control.’ Participants were asked to cite . acgivities 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.others were not °
permitted t6 do. fThis variability was very successful from view-
point of teachers, students, and parents. :

.
13

"Putting 'It All Tbgether" and’ "Birth of a éaby" were rem3ved in gb .

-

Evaluation_of Pedagogy . :
Each participant completed fa questionnaire concerned with three
aspects of pedagogy: " ‘student chbice, ,timing, and student involvement.
Participants met in groups of rep” to discuss additions to program
materials that would assist teachers in terminating problem areas and
modules and in helping a larger teacher populatiori to be comfdrtable
" with the materials.” The first question asks for teacher and student’ '
reactions to actiw&ty choice. . ) ' ' . :
Teacher Reactions: Particjpants were uranimous -in support of
choiée as an essential part of HSP. ‘Enthusiasm, interest, meeting the
diversity of mtudent cottpetencies, and the importance to students of
learning to choosg, ‘were some reasons stated in support of choice. -

- N

. . : .

Teachers foynd that:.‘stude!nt. competence in decision-making varied.a
great deal. ., Several teachers provided structuraes beizond thode suggested
in’ the Teachers' Guides, such as weekly plans’ prepared by. each student
or. carefully structured introductions to each problem area. One teacher

[} “ -
- , N N . - *
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commented on the growth of student cofipetence in decision-making during
the year. 4 '
-~ M |
Student Reactjons. For the most part, students were reported to
respond positively and effectively to choice of activities. Some stu-
dents had difficulty choesing, and one teacher reported that students -
T 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 option ©f -changing plans during the

.- weéek. This option was a very important aspect of planning. LA
- "5‘ . - - . ‘/\ . .
Evaluation of Module Evaluation Mgger1als : . .
A questionnaire asking for three comments about each component of

& each module was completed by pairs of seventh-grade test temchers. The

.three comments were: "your reactions,” -"students' 'reggtions,"” and .

. ‘"suggestions far ,improvement."” A brief summaqg\regard1ng each evalua~ - )
tion item is provided below. :

Folders. Folders with pockets were used and weré useful for both
students and teachers. Those folders without pockets were not as use- .
ful. Folders could be 1mproved by replacing the. comment sectien with a .
question for students to answer. This could be an act1V1ty-speciﬁic
question, a question for the problem area, or a generic question. It
would provide a statement -that the teabher uld use at a-.glance to see
one main idea the student learned .from the activity.

! My Activity Record. Students pr'ferred the Optical Scan format.
: Teachersr would like to have a simplefsummary from data on this sheet.-
Students had trouble defining completion of an activity. There needs to
be space for student-developed activities and additions to activities.

~ A student profile for all modules for the year wasLSuggested.

- Choose Your Froblem. Teachers did not understand or, use the.
output. They felt students picked the easxest or “shortest problems.
Illustrated and simplified items (see PERCEPTION compared with RULES)
were more acceptable, but students still ound the evaluation activities - ’
distasteful. Teachérs need help .in using the varied B8tadent responses. .
There was some support for multiple-choice quéstlons..

- o Review Teams (RULES only). Students ‘could not: work together in - -
* _ large student-led groups. . The problems, were too complex for them to ’
. * solve. This was judged to be amn unshitable activity fer seventh |
) graders. . ) ’ |
.~ l + N . . ,Pk ~ »
+ : Student Evaluation Bboklets.  The gklets were improved from - , é

* module to module. Art work, simplified directions, coldr, and simple )
questions all contributed to more effective . booklets: o Evaluation -
materials for REPRODUCZ&ON had not been used and were not evaluated at

. the conference: - . .
’ . '
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Teaqheré provided brief aéébunts of how grades were determined in

vy + “the\r Clasges. Several jdeas to encour'age,’ and promote self-evaluation
=, _8kills were, suggested. - - . i 8
' ¢ e L4 o : . ‘ -
, Evaluation of "With Learning in Ning" . Sl ‘

-

, re .

‘Participants rated each item in tde centents of With Learning in,

- Mind on frequengy -of use and usefulness. This publication was a firgt
-draft of. a Human Sciences Program guide for teachers. With few ‘excep~
tions, the contents were used once and were rated useful. Some sugges-

. tions were provided for xevising particular sections of the publicatign.
’ ‘Judgment® were divided on whether the following four items were useful
' or. should be omitted: +"What Does Piaget Say to the Teacher?" "Por
Parents,” "Modes of Learnl!ng," agd "Guide1§nes for the uses of Animals -

.+ 1n School Science Behavior Projects.”

There was unanin&us agreement on the need for an over-all program
teacHers guide. The major thrust of suggestions for helping teachers
w to provide an interesting, attractive, stimulating, well-
Iy _ illustrated, "fun" way'’to learn ‘about the program. . '

Science Supplies in HSP Trial Classrooms

A list of common science materials was provided to seventh-grade
‘teachers at the Level -II Evaluation Conference. This materials 1ist
included such items as beakers, test tubes, and common chemicals. Dpata
concerning the 1ist were obtained from schools 4, 7, 8, and 9.

v

School 7 had no equipment with the -exception of one meter stick per

\ classroom. All of the other schools had all of the apparatus, equip-

syment, and glassware. Most chemicals listed were available, but gome

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. ‘ T

Summary
Four Level II modules--RULES, WHERE DO I FIT?, PERCEPTION, and
REPRODUCTION--were field tested- in 19M-75 in the same geven schdbls
‘ that tested Level I. - Thirteen teachers, 10 of whaom were new to teaching
Human Sciences, and 490 students, 62 percent of whom had participated in
“p the Level I .field test, were involved in testing revel II. .
Three modules were adequately tested, but the: fourth, REPRODUCTION,
was tested for only three weeks (or less) and with only four of the -

'S

. seven schools participating. ’ ) . P

. Activity ice 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 I, 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-otiented activities. Activities involving interviews with
adults were highly chosen. 1In classroom visitations, students affirmed
this interest, indicating that they had very limited interactions with
adults, except for paren#e 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 w1th a wider range of adults was achleved

Pl
¢ '

Self evaluation, supported bys students’' prepar1ng 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-
fol1o of "best work"™ and for the Human Sciences formative evaluation. A
sectlon on evaluation was included in each module Teachers' Gu1de¢ An
evaluation booklet, with explanationg of what self-evaluation ‘was and
how the ‘student was to be 1nvolved in it, were also provided wifh each
module. Several teachers developed materials for students to summarize
their work, to grade themselves on -this' work, and to Jjustify. their
rgrade. These teachers found-that the student grades were the same as
‘their ‘grades, _except for ‘d small percenthge of students who consist-.
ently over-- or .under- -graded their work from the teacher's perspective.

Desﬁ§te these.succesgef, both students and ¥eachers vere dissatis-
fied with the evaluation materials and procedures. There was suppert,
but not unanimous support, for - objectively scorable problems to be
included with the Level III materials. ‘ ‘ o g

Assessment of achievemenﬁ, as measured by essay and objectively-
scored problems, was a part of each Level II module. Essay problems for
each module yielded satxsfacto;y .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 problems were, 45 percent for-
.~ the twenty-eight problems in Evaluation Booklet 1; 44 percent for the
¢ thirty-one problems in” Evaluation Booklet 2, Reliabilities for the

objectively-scored problems (Hoyt analysis of variance) were (.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 cho1ces 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 meaping of "sexual repro-
duction,” all relevant .activities could Include the term ,and. provide
examples of inclusion and exclusxon. - ‘
Essay problems were difficult for teachers to evaluate and grade.
. Keys -for scoring both .-objective and essay problems were provided in
. REPRODUCTION. Additionally, the first parts of 'a teachers gquide, ?
Development of Self- Evaluation for the Human Sciences Program,
< "(SP 7601-46), wete drafted and distributed late in the school year.
- ¥ : ‘ .
The teachers‘ guides were considered an improvement over those
provided in 'Lewel r.* Guides for Level II! were to incorporate addi-

Y
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tional teacher 5ids, 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 o haue 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 1III

materials.




CHAPTER 6

THE LEVEL III PIELD TEST
>
‘

Pour moduled were tested at seven schdol 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 ITI (Table 22).
The original evaluation plan--to begin with three classes at the qsgin~

-ning -of field testing in order to have at least one class at''each
school--was met, with three schools having more than one class (schoole
1, 4, and 7)- h
) TABLE 22 .
Numbers of Experienced and Inexperienced Teachers and Students in Seven Pield Test
' Schools, Pall 1975
t

School Teachers . Students )
Number Experienced | Inexperienced Total Exper ienced New Total

— T |

36 22 58
78 2 80
29 0 29
23 5 28
74 11 85
23 0 23
20 12 32
283 52

Ol M Wi = N

—

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 ¥o be used in the Level IIT
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 im the order presented above. Pield
testing began in the first week in October, 1975 and was completed when,
each school closed, May and Jurie, 1976. .




A

* Bvaluation 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. Plexibility in accommodating any pattern of activity choice.
3. Providing for success for the full range of variability in student

cognitiye development. :i
data.

" 4. Providipg simple scoring procedures that yield numer ic

S. 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 chose the problems they wanted to answer. ‘ere were no
requirements as to how many problems a student should choose. Students
Juilt portfolios of their best work, including the evaluation documents
they produced as they studied activities in the module. A Mapping My
Progress in Level III, Human Sciences booklet provided for graphs of °
activity and objectively-scored problem data for the Level III modu
It also provided ‘for student interpretations of their achievement at the
end of each module. An addition to Mapping My Projress in Human Sci-
ences was provided with FEELING PIT 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. Aall of
thege forces .and ideas led to a SURROUNDINGS module with only two prob-
lem areas and twenty activities.

The evaluation design was chahged 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 firgt or second week in October.

The module was used from twelve to fifteen weeks. FEELING FIT was used
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TABLE 23
gvities for Level III
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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 IIT were
constructed to determine "levels of discrimination” that students could
make among plausible distractors. No problems were designéd for mas-
tery, but rather to provide normative data and to have mean scores near
the S0-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
Logiag?,"™ 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. - 4 v .

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
itefts 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 thi‘;elationship
between total number of activities started and/or completed and total
number of items chosen for &nswering and/or items answered correctly?”
These questions were enswered for some activities in each module by

analysis of responses to activity-felated problems. Cross-tabulations
- ~
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and correlation analysis of data are shown below in Table 24. These
data were complpted for specific activity objectively-scored problem
pairs.

L ] Al

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 Activity or Activities
or Data
Prohlems Completed Not Chosen Missing Totals
[
Correct 1 2 - 3
Incorrect 3 4 - 7
Not Chosen - 5 6 - 11
Migssing Data - -, - -
Totals 9 12 - 21

This analysis made possible testing the hypothesis, "Success on .
problem Y is dependent upon completing activity X." A.higher proportion
of responses in cell 1 (correct, completed) than cell 2 (correct, not
“chosen) would support this hypothesis. Higher proportions of responses
in cell 4 (incorregt, 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 proportions in cells 1 and 2 were equal and high, the
hypothesis that the problem assessed common knowledge that is activity
independent would be tenable. FPirther 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 was the range
of student achievement. Amswering the question, "What did students
‘accomplish?” utilizes data frpm Problems to Solve, both objectively-
scored, and essay problems, and the activity selection data. The thrust
of these analyses will be to display the range of student outcomes as

\\\ determined by the module wevaluation instruments.  Other statistical
andlyses were employed as the need for them develcﬁmd in examining the
data obtained.. .

Results of the Level III Field Test

Detailed analysis of the evaluation data for &ach of the 148 gctiv—
ities that were developed angd.tested in the four Level III modules to be
discussed here were provided in activity folders for use in revision. A

complete written ana;ysis 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 edch 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 wopld 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
findings 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.

—Phaese two modules will be described separately.

Evaluation of CHANGE

i,’ " The CHANGE module, with forty-six activities and three "skills"
booklets, was introduced into~field 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 for: activity selections were ,recorded by students in their
CHANGE Record. At the end of 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 have done"
an activity if they responded to.one of the "N6" categories (exceptions
wiil be specified).

. TABLE 25
Student Indication of Their Experience with Each Activity in CHANGE
'] .

Mark 1 if you completed At least one part of the activity.
if YES Mark 2 if you completed all parts of the activity.
Mark 3 if you learned by observing another's activity.
4 Mark 4 if you haven't looked at it.
if | NO Mark 5 if you haven't had time to do it.
| Mark 6 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 the (forty-six activities. AltHough there was a significant
difference between the means for boys and girls (p=.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 npteworty that the
variation in number of activities completed by boys was greater than
* . that of the girls.
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' - TABLE 26
Mean Number of Actipities Done in All Problem Areas In CHANGE

¢,

Number Number of Activities "Done”
pf Standard .
. Students Students ' Mean Deviation -
Boys 165 - 14.61 7.08 .
Girls 175 15.31 5.24
. " Total 340 14.9 6.25 . ¢

1Significant‘difference p=+03

The content emphasis of the forty-six activities in CHANGE was used
to- construct Table 27.. Categorizing the content emphasis-inLCHANGE
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 sci-

nces emphasis, and the choice patterns of students. One-way analysis

f variance was computed to determine if the number of activities chosen

« Py boys and girls was different. Boys chose activities with biological

nd physical science more than girls. Girls chbse activities with

ocial sciences emphases more than did boys (p=.003). FProm these data

it appears that the physical sciences activities had mo appeal to

boys, the social sciences to 91r18, and the biological sciences activ-

ities, though they were selected by boys to-a greater extent, were more.
sevenly chosen by boys and girls.

1

TABLE 27
Content Emphasis in CHANGE as a Function of Activities Chosen by Boys
and Girls : ' Y .
Percent of .
Content Actlvities Percent of Activities Chosen -
Emphasis _in Module Boys Girls All Students
Biological .
Science 40.8 41: 4* 40.1* 41.0
Physical 5
Science - 30.6 31.1** -29 ., 5%+ *30.2
Social ’ : .
Science 28.6 1 25.1% 29.5ues ,27.3
Totals 100.0 97.6 100.0 98.6 .
*Significant difference p=.04
**Significant difference p=.03

***S%inificant difference p=.00

Three skills booklets, "Working with Pruit Flies,” "Making and
Using Graphs," and "Seeing Small Things,® were included with the CHANGE

module.

problem area, Change in Non-human Organisms.’

.75
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‘These booklets were designed to be ugsed most heavily in the




For the firqt’timg in a Human Sciences module, four integrative
activities were included in CHANGE. Unlike .other activities in CHANGE,
these were qi:EDQE directed. Use data were obtained from six of the ten
test teachers5 who attended the Level III teacher feedback conference.
All six teachers used “the .integrative activity, "Earthwatch," but'zbne

- used the activity, "What Does it Take?" '

What Did Students Accomplish?

M

Data for this section were obtdined 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 8uring the
CHANGE module. Students could elect not to” answer any problem by selec-

~ ting the response "I do not choose this pfoblem." 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 reliabllities for each problem area are also shown in Table 28.
The tests had satisfactory reliabilities. 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 thé revised materials.

TABLE 28 -~

Mean Number of Objectively Scored Problems Chosen, Problems Correct, Y
- and Test Reliability Scotes for Each Problem Area in CHANGE
‘ Problems Chosen Problems Correct
) .No. of i Relia-
Problem Areag Problems | Mean sl Range | S.D. |Mean 82 Range | S.D. bilities3
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 R .
Humans . 15 6.1 [ 40.7 | 0.15 | 4.22 | 3.5]56.4 | 0-14] 3.11 .83
~ Change in Non- . 1 , * ) "
living Things 15 5.9 139.3 1 0-15 | 4.21 | 3.2154.2| 0-141]2.74 .84
CHANGE Module 45 18.1 40.0 0-44 9.84 9.7 ) 53.6f 0-33|6.89 .89
lpercent of objective problems in the problem area test
_ 2percent of 'problems chosen 3Cronbach',s alpha
- N . -
N ~Essay problems -were provided at each evaluation period. 1In 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 evaluaéion period. Responses .to
their selections were returned to the Human Scientes Prdject for coding

; and scor\ 1ng.'\/ - ,
. “ ' 76
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Student achievement” varied from just below to a little above the

., S0-percent level (Table 29). Achievement ‘on these essay problems was

at the same general level of performance as was achievement on the
objectively-scored problems. = . —

¥ . -
. i . . TABLE 29 )
Mean Achieévement of Students on, the One Chooge Your Problem They
Answered for Each Problem-Area and for the Sum of Thr

Choose.Your Problems - :

Problem Area Mean

Change in Non-human Organisms

Change in Humans

Change in Non-living Things
CHANGE module

bid the Activities Make a Difference?

Data to use in explaining the effects of activities on success with
objedBive problems were obtained by crosstabulations of students "doing®
and "not ’c‘lcwag" activities, by whether they answered a related objective
problem 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 twelve
activities -that had no objective problems related to them. In all,
sixty-three comparigons were made between objective problem and one
activity. The results of these comparisop§ are shown in Figure 6. For
forty-two (66.7 percent) comparisons, studentse doing the activity chose
to answer the related problem in greater -proportions than those not
doing the activity. There were no significant} differences between
students "doing”™ versus students #ot doing™ activities, as determined
by the chi-square statistic. Chi-square was pre-set at the 0.05 level.

L
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Figqure 6. "Objective Problems by Aétivity‘ comparisons computed
for CHANGE. There were sixty-three comparisons. . .
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‘'In this report’ 31gnif1cant difference J‘{eans P<0.05, unless specified
- otHerwise. . ./ e R B

" . (s . d
Having done the activity made a signlflcant dlfference in getting
the problem correct for 27 percent of the compansonst~ In 6. 1 percent
of the comparisons, students who did not do the activity answéred the

'problem correctly in greater numberg- than did students who did the

activity. ' For two-thirds of the comparlsdns there was no significant ..
difference between those doing and those not doing the ‘activities. ’

In terms of correctly answering most objective problems, 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 théy didn't know dbout, but®to answer . °
students who did lhot choose a particular activity al had some
knowledge about’ it. 'The.option to sélect "I did not ch this prob-
lem" seemed to previde students ,the Opportunlty to avoid problems they
could not answer and to reduce gue591ng. This observation has minor
evidential support from one objective prcblem that wak prlnted with this
option omitted. All Students answered that protlem. ’

> .
. - - . . . »

* Cummulative Effects of Activitiés and Skill Boéklets.' '
* -~ P -

" every test problem they wished.. The assumption can be gade that many

The. possible inflyence of the;cummulative effects of several activ-
ities and skill'booklets requiring similar Ekills or cogn1t1Ve learning,
as meadured by. objectively-scored problems, was 1nvestlgabed for four
activity/skill booklets (see T@ble 30). Cumuplative effects were found

N ¢ LI . .

'/ « ' TABLE 30
Activities, Skill Bookiets, and Objective. Problems Examlned to Determine
) ’ ’ Cummulative Effects . X s
N J - : ’ . °
] 1. ) . : Related . Coe . Results"
Group Activity/Skills Objective ¢ e of
Number 1 Booklet Titles Problems Common Idea, Analysis
1~ | The More the Better . 8 Interpreting Graphs -
+| Making and Using ' ' ’ -
20 o : 1 |Yeagts are organisms A
_— Yeast It! 6 Cduse of fqrmentation . o+
B -{ Change the Recipe .9 Caus€ of fermentation. +
3 Chgnge and Change Again 4 Met phosis - -
Y f'Time and BRemperature 10 Lif§"®cle of fruit fly -
. Working with Fruit Flies ¥ L
4 Change and Change Again T : : -
"+ |.0f Time and Temperature |. 11 Incubator thction . - ~
* . . ~|.Microbes in Milk 1 - . - -
. %zsgking with Fruit Flies P AV
s - \\\‘ ) — -
‘ o \ ST o . - R . e
LN ' - M L . Y . .
. ] , . . Ky ) .
, ‘78 0. o v
- - . —_— » 3 )
- ">: » B . ‘ . ' §
. < ¢ \ - s
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+ {"in three of seven investigations. Explanations of two o@these investi-
- .p/ gations will illustrate these findings. .
H . -

The common idea for Group .2'and objectively-scored problem 1 was

: that ye‘asts are organisms, not lifelese cRemicals. The question inves-

‘tigated was, "Will the praportion of udents who do Foth'Group 2

activities perform better ,,on objectively-scored problem 1 than the

., proportion doing ‘more or 'only one of the Group 2 activities?" . Pigure 7

) displays the positive cummulative effects of doing both activities on

¢ yper formance, both for ‘choosing to answer the problem and in selecting

the correct-response. Similar effects were _found for the Group 2 activ-
1Q'es and for objective problems 6 and 9. .

— —_—
\ ~—- Answered probiem
i ’ i t

,*===Correct answer

00— ““v;——‘——~ - — _~~—;———~——“~“4

-
2
w
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w
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UMBER OF ACTIVITIES DONE

’

Figut"e 7. The effects of: doiny 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 investigations.
Investigating the same problem propoged above, but for Group 3 activi-
ties and ‘ohjective problem 10, doing only one of Jthree activitieg
resulted in ‘increased performance over none of the three. Doing either
one additional related activity and/or using the related skill booklet
did not rove performance (Fi;g/u;e 8). : : .

-
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Figure 8. ,The.effects of doing zero, one, twg, or three activities
on answering and selecting the correct "response to related objective
problem 10. The activities are "Change , and Chaége-Again,' "Of Time and
Temper?turg,' and the skills booklet, “Working with Fruit Flies".

‘'These seven invastigations showed that when studemts chose activ-

" ities that could‘be related to each other (Group ?), the{r performance
on objectively-scored problems was increased. When potentially. related
dotivitiemwere not writteh so as to complement  one -anothef, cumulative’
effects did¥not result. ' The negative gesults in the .analysis are con-
sistent with the low usage of the skills hooklets and point to potential
activity interrelations that were strengthened in activity revision.

2
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Evaluation of PEELING FIT

Activity Use Patterns

This ‘'module contained fifty-three activities grouped into three
problem areas. An evaluation period (or periods) was scheduted 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 samet six
choices used in CHANGE (Table 2%, The mean humber of activities done

. for boys, girls, and the total group is shown in Table 31. There was no

- . 80 - ‘. _
' 5.




significant ..differen'ce between the number of activities done by boys and
-t';ir_ls (one-way analysis of-variance, data rot shown) .. “The mean of about _
fifteen activities represented 28.3% of the fifty-three activities in
s the module. Although the percentage is lower than that of CHANGE, the
total number of activities done .was about 'the'éa.me, even though the. use
of FEELING FIT was shorter than CHANGE by two to four:-weeks. 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” showed a greater variance of number of activities done- by
boys -than by girls, 4 ‘

]

. TABLE 31’ o
.Mean Number of Activities Done in All Problem Areas of FEELING FIT .

\.

r

‘- Number Number of Activities Done
' * of Standard

b 4
Students Students' ~| Mean Deviation Range

Boys . 151- 15.0 8.54
Girls- . 168 15.7 6.59

\4

; fTAL Lt C321 7 x5.4 |.- "7.57

O.(The-content‘emphasis of the fifty-three activities in FEELING FIT
~-Showed a .pattern similar to that found in CHANGE, with significant
differences (one-way analysis . .of vari ce) ' between boy' and girl “choice
‘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).-
. . o v N k3
' TABLE 32 :
Content EmpRasie in FEELING ‘FIT as a Function of Activities Chosen by
- . v ) ﬁoys ‘and Girls C :
. Percent of S .
Content . ~Activities Percent of Activities Chosen
Emphasis in Module . Boys - Girls " All Students

T

.

Biological Sciences . 54.1'; . 51.1
Physical Scienceg_ ' ' 4.8* 3.7
Social Sciences ° ; 27.0%* 32, 3%
Interdisciplinary : 11.8 10.6
A TOTALS . 97.7 - . 97.7
s . * T . o 3

*pe. 05 **p5. 001

What Did Students Accomplish?
" There were forty-five objective'ly-scored\ probl_ems 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
. to answer or. not' answer each problem,” again selecting "I do not choose

+ . this problem” as one alternative response. Stiudent achievement was 49.5

- 8l ,
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. percent of the broblems se}ect\eg,, as shown in Table 33. -

- : . TABLE 33 =~ - . .
' gle'an Number of Objectively-scored Problems Chosen, Problems Correct,  and
. Test Reliability Scored for Each Problem’ Area of FEELING FIT

.
. .
. v P 2
5
L4 ]

-

T

No. of Problems Chosen ! Problems Correct Relia-
Problem Areas Problems | Mean 3 Range | S.D. | Mean % Range § S.D. bilities
What Makes Me ; - i
Healthy? ot 15 7.2 |.48.0 0-15 < 3.95 3.5 48.%6 0-10 2.39 .79 N
Does My Health Depend S . )
on Others? 15 6.3 |42.0 0-15 3.68 3.041 47.6 0-10 2.07 .77
How Does My Community ' . A e . :
Affect My Health? 15 7.2 | 48.0°] ‘0-15 3.76 | 3.8.52.8] 0-12 | 2.61 .76
FEELING FIT Module 45 20.8 | 46.2 | 0-45 [ 10.06 [10.3 ] 49.5 | 0-30 | 5.94 .90
Icronbach's alpha ' e > .

‘Referencing of the test _items to activities was done: to assist
students in choosing problems in relation to the 'activities they had
studied. The anticipated increase ih 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. h

of the module. Sewven probléms cut across activities and were labeled,
"Any activity." Seven problems were referenced to specific activities,
and'f%n' problems were designed to be ‘used with student-developed activ-
ities. Students. were asked to choose and write responses to any two of

- .these .eighteen problems. .o .
Most of the problems were n9t' achievement problems and will no£t be
reported here. Twp achievement problems will be presented to serve as

' examples of student responses.: .

Problem F presented blood pressure data. (systoli’c pressure over

diastolic pressure) "for ten persons--24 _hours coffee-free, and then 30

and 60 minutes after drinking one cup of strong coffee. Averages for

_each time period were alse presented: Caffeine free, x=124.3/82.2; 30

minutes after coffee, X=124.9/B2.4; and 60 mirutes after .coffee,
*x=125.1/83.0Y Students were ‘adked &heir conclusions about the effect of

+ . of eoffee on blood ;;;?Su;e, blsed .on the control data, and to ‘give

’ " © reasons for their respgase.- . : VYL O

~

Student respoples were codeable irto four oategories, as shown {n
Table 34. The modak tendency was ta read the data literally, that small
differences in blood pressufe might not be a "real” ,differepce. The
fact that nearly.29 percent of the students responded in a way that they

¢ recognized either of these poesibilities is rather surprising. - ‘Simi-
' - ' N A -
- , . .
L , 82 e . »
Q : .o h “SN S .

" ST g .

s ' . .

Essay problems .were used only in the evaluation pefiod at the end
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' larly sur,prié\ing‘ is the approximately 24 percent of the students who
could not give a statement or read the data in reverse. These data were
very useful in restructuring the activities dealing with blood pressure
measurément. 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." T
TABLE 34 . .

Student Responses to Choose Your Problem Pl ) )
Response Categories N %
Blood pressure goes up 41 47.1 ﬂ
Blood pressure goes down . 16 . °© 18.4 -/ |
Blood pressure stays the ‘€ame 25 28.7 -
No statement of effect 5 5.7

"TOTAL . 87 99.9

.Did Activities Make a Difference?

Porty—fi—ve.'objectively—8cored test items were matched with one or
more of the, fifty-three activitfes in FEELING FPIT, resulting in fifty-
four item-by-activity pairings. Thirty activities were evaluated by

© objective problems. Figure 9, page 84, shows the outcomes of each of
‘two compar isons. (The first comparison’ shows that forty-five of tMe
fifty-four comparisons for ‘answer'ing or not answering the problems were
significant for those having chosen the related activity. Answering the
problem * correctly showed a significant. difference «for those having
chosen the activity Jfor six comparisons, with one comparison favoring
those not choosing the activity. :

Choosing and studying the activity related to particular objective
problems made a difference, in most cases, on whether students chose to
answer a- particular objectively-scored problem. Students who hadn't
done the related activity, but did chopBe to answer-proplems, responded
a8 expected. They knew the material. and generally were as able to
Select the corsect résponse as well as students who chose the activity. -
. A tompirison of a relatively easy and relatively difficult problem
furthér illuminates the difference activities make. Table 35, paga 84,
shows that 81.5 percent of the students answered the problem (256/314)
with 88.3 percent answering correctly (226/256). A 1little less than
half of the the students who did the problem answered correctly and a
few more than half who had not done the activity answered correctly.
Those who had done the activity and.these who hadn't were about equal in
numbers.  This comparison pair was in thé "not significant® -groups in
both parts of Pigure 9, SR . e -

. . . L]

. Table 36, page 85, shows a Aignlficant" (Figure 9) oomparison pair
for 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 pereent of those who didn't. «

N Comparisons favoring those having done the activit§.
R Comparisons favoring neither those having done or

55 not done the activity.~
v/ Comparisons favoring those not having done the
59 . activity.
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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 answermg the problem cor-
rectly or incorrectly. : .
G < )
Even though thére were only six comparison pairs in which differ-
ces in correct response to objectively-scored problem response favored
those doing the related activity (Pigure 9), twenty-four of the fifty-
four comparisons favored those who did the 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.

Ay

TABLE 35
The Relationship of Having Done the Activity, "Having Investigations,”
) and Respgnses to Protflem 25 on Acne
. , All students Answered [Correct answer -
* N ) N 3 N %
Did activity ' 139 | 44.3 - | 123 | 48.0| 106 | 46.9
Did not do activity 175 | 55.7 133 | 52.0]. 120 | 53.1
. . Totals - | 314 [100.0 256 [100.0| 226 [100.0
' ‘ \J .
‘ 84 - v
¢ ¥ * - -»




. : TABLE 36 .
The Relationship of Having Done the Activity, "Venereal Disease," and
Responses to Problem 31, on Syphilis

| All students Answering Correct Answer
N 2 N 3 N 3
Did activity 150 47.9 89 | 71.2 | 139 84.8
Did not do activity| 163 52.1 36 28.8 7 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 generaktly
gathered as to whether the student read the rejlghvant text material or
participated in relgted work in class. | s

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.

. Skills Development

During the FEELING FIT evaluation period, students were asked to
give their perceptions of what they had accomplished by doing the
FEELING FIT module. The items and response frequencies are shown in
Table 37, page 86. Each student was asked to respond to nine statements
by 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. C ~ )

In response to other statements, over 50% of the studé:ts felt that
they were writing more understandable: answers to "Choose Your Problem,"
. that they had learned new things about careers, and that they had tried
to change some of their habits because of activities in FEELING PIT.
The mean respbnses to statements about reading books and articles
because of FEEBLING PIT 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 studentg 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 them3 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 response® level makds it difficult to interpret the data on
this item.

85




TABLE 37
Skills Deve;opment, Results of a Self-report Questionnaire N

. ‘ Strongly Un- Strongly | Mean
. : Agree Agree | certain | Disagree | Disagree | Response
1 2 3 4 5

I can read a thermameter accurately. 31.1 29.0 |19.2 . 6.4 2.7 2.1
I can take blocd pressure accurately with

a sphygmomanameter . 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 am improving my skill in writing under-
standable answers to "Choose Your

Problem.” 21.0 39.3 [17.1 7.3 3.7 2.2
I read parts of books and articles, bécause| ’ e

of activities I did in FIT. 16.8 23.2 | 21,6 -18.9 7.9 2.8
I am learning how 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 .. h

FEELING FIT that I didn't know before. |19.8 34.8 | 21.3 6.4 | . 5.5 2.3
I tried=to change same of my habits that

affect my health because of activities .[21.3 29.9 | 21.0 9.8 6.4 2.4

in FEELING FIT. . .
Overall responses on means g 20.1 25.4 |17.9 10.2 4.9 2.1
Any skiIls you improved upon, during the ] ' ’

modul'e, that were important to you. - 6.1 6.7 5.2 1.5 1.2 232

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 prqposed for’ each activ-
ity are: ‘ \
O How does it (the invention) work?
How is it important to me?
How is it important to others?
What has been its past? ‘
What will be its future? '

0000

=

. L What Students Did: _ Activity Use.Patterns’

: 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 gelecting a different invention to study. 1In practice
some teachers in test schools emphagsized this suggestion, others did -
- not. There was no formal requirement that all parts, or even more than
one part of an activity be "attempted. 1In most instances the first part
of each activity 1nvolved making something, or performing some other -
"hands_on" experience (inclu;!ing interviewing.) Other parts of each

. - N £ <
” - - - .
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activity included analysis of dat; or of -how the invention worked, and
reading and/or writing about the 1nvéntion.

v Questions proposed for this part of the study were: .t
o Which activity parts were most highly used? B ol o .
© What did students do in these activity parts?- ) .
" o What use was made of the other parts of these same activitles? '
O What did students do in these parts? -
Q Are there any patterns of choice that emerge from a comparison of

the highly-used parts of act1v1t1es and the other parts of the
same activities?

The tﬁénty-nine activities in INVENTION consisted of as few as two
to as many as thirteen parts (Table 38). 1In all, students could choose ~
from 154 different activity parts.

. TABLE 38 .
The Frequency of Number of Parts in the Twenty-nine Activities in
INVENTION ‘ - L.

o]

N - Number of Parts

wiHFocooMoULwwL g UL

Total

N

\
, Data fér activity use patterns were recorded by each student volun-
§  tarily on her or his INVENTION Folder. At the end of the module these -
data were ¢transferred to an optical scan record sheet. The data
repor ted hfre were obtained from the optical scan sheets.. -

. ) The INVENTION folder listed each activity by title. Two columﬂs .
- 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." L8
» R
The optieal scan activity record instructed students to refer to
their . INVENTION folder and for each part of each activity:
© Mark 1 if you circled the part in both .columns. ° ‘ *.

. o- Mqu 2 if you circled the part, in the first column,~ but not the = -
. ~ ., . second.
o, Mark 3 if you cifcled the part in\ihg secorid column, but not the.
“first. | o .
’ . , . ~ \
F) , ‘gs g : - S .
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v ’ + 0" Mark 4 if you didn't circle the part in either column.
If 1nstruct1ons were followed, data (a mark in spaces 1 4) should
. bave .been obtained for every student. Missing data for the 154 parts
f ranged from 6.6 percent to 12.2 percent of the 288 students from whom
- data were obtained.
’ 4 \
INVENTION was used in six of seven test classes 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 r this 'ana is.
Tables of uyse patterns of the twelve. selected pafts aud of

g unselected parts of these same activities were constructed. The 1y-
‘ sis below is based on the data displayed in these tables.
~ ! . .

Two generalizations are warranted, based on the data from
Table 39, page 89. ) ’ -

o All twelve of the highly used parts invdlved Students:in making
the invention, operating it, sorting it, sorting:pictures-of it,
interviewing about it, or viewing a film about it.

o) Seven of the twelve highly used parts required no writtén wdrk

. In two activities, recording data was required- from. picgure sort-

. ing or from interviews. In three activities, from¥three to.

fourteen short answer essay questions were required,$but for two '

of these three parts, the activity did not d1rect studénts to
complete.this part of the activity

The percentages of students who %g?pleted “the various parts of
these "highly selected"” activities,K were Sxalculated rin two ways on the
six graphs, Figures 10-15, pages 90-91. First, students were counted as
having cgdpleted the act1vity only if they marked the activity record
"done and accountable.” This-gives .the most conservativeé 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 "accountablg only." This computation gives

’ a more liberal accounting ©f the numb completing an activity part\

. and is probably the more accurate figure. : ’

y
[}

. Two generalizations are ‘made baéedlon the data displayed  in these
graph oL ) ' - A
©0 After the initial "action™ part of the actiﬁity; 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).
© The pattern of “usage of the lesser chosen parts of highly chosen
activities indicates that students deliberately'qpose 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 activitfea were the least chosen.

~
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Aruitoxt provided by Eic:

s N . . .
. N v ) ’
”~ a
’ - B
‘1 2 3 4 S
Done & Done Account {1 & 2 N
Activity Account | Only |1 &2 On-l? & 4 What Do Students Do? ‘[ Paper Work Schls
/ v
A ,
Printing ©IA 15.3 5.2 20.5 6.6 27.1 | Make a block print using rubber bands. | Nome 5
. ‘ bits of fabric, etc. N
1B }3.2 5.9 19.1 6.9 26.0 Make a block print using linoleum. None 7
Money, Money, 12.8 5.9 18.7 4.5 23.2 Make coins by striking fro'ﬁ‘dms. + 3 essay questions, 6
Money YA N ¢ not referred to .
. ! . ln agtivity
1B 12.5 2.81 15.3 6.3 21.6 | View film "Of Art and Minting." 5 essay questions, 5
N - \ not referred to
in activity
The Camera I 15.3 5.9 21.2 9.0 30.2 Make a Pinhole camera. : None 5
‘ 11 11.5 5.9 17.4 6.9 24.3 | Take photos with their pinhole camera. | None 6
The Telephone 1IA 19.1 6.6 25.7 3.1 28.8 Interview at least S5 people, some 'Cox_nplete interview 5
> ‘| older, some younger, analyze. sheet and 9 essay
problems ’
.-' L h —
Shoes 1 17.0 7.3 24.3 13.9 38.2 Sort and categorize pictures of shoes. Record data on 6
’ - . . . record sheet
A | 3.2 7.% | 20.8 14.6 35.4 | Make plaster cast of foot. None 6
118 9.7 6.9 1 16.6 13.9 30.5 | Make shoes from wood and leather. None .6
7 a rd v ’
1IC 6.9 | 5.9 12.8| 13.5 | 26.3 | Test shoes for 1-2 days. None
Machine :Shop I 11.1 3.84 14.9 7.3 22.2 | Build a mechanical toy. 14 essay questions

1 The criteria for selection of "most highly.uped” were that 11.0 pefcerdt or more student

.

y

activity, wished to be "accountable” for ,the activity, or both. ' -

.
Y

8 reparted to have done the

>

&

4y
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P PARTS OF PRINTING -
. ' ' ® PARTS OF MONEY, MONEY, MONEY
Figure 10. Percentaage of Figure 11. Percentage of -
students who participated in the - students who prticipated in ‘ .
. achivity, "Printing."l ] the\ activity, "Money,-- Money,
: . , uone§>'\ |
‘ -
100
100 R
. ’ &—e N=55=100%
o—e N=44=100% \ . -
. . " 80 ' ' e-e N=83=100%
- = . . \
g0 <\ < N®37=100% Percent
Percent \\ N T -
\ * of 60 .
of .60 * , v
. ‘ ~ Students . |' ..
Students ¢ . . . 40
40 : . v,
- . i
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20 ? X
‘ y CoN o : —
0L /) ., I II II IT III IV.
. .+ I II 111 1V . ] - A pAB C -
. PARTS OF THE CAMERA . ® : L.
< - ‘ - ’ - PARTS OF THE TELEPHONE
’ Figure 12. Percentage of . Figure 1—3.5 Percentage of ' °.
students who participjted in the « students who participated in the | -
. activity, "The Camera."l k - activity, "The Telephone.”l '

T -
PR 'l e——e indicates 'studente who marked - the activity "done and account-

J able” only. e- — -e-’indicates students who marked the activity "done .and
accountable,” "done only,"™ or "accountable only.” 1In both instances

the number Moing the first part of the activity equsls 100 percent. =

-
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Students

students who participated,in the
activity, "Shoes."1

in INVENTION are shown in Table 40,
below is supported by data from this
tions are based on data displayed in
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/
PARTS OF SHOES ( PARTS OF MACHINE sao’
Figure 14. Percentage of Figure 15.- Percentage of

students who participated in the
activity, "Machine Shop."1 )

L

of the most highly used activities
page 92. The first generalization
table. Four additional generaliza-
both Tables 39 and 40..
The lesser chosen par 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 'f 1.
used. Use of this reference in the revision of the module is

questionable. . ) v
In general, where analysis and .interpretation were sep3rated from
the action part of an activity (as jin "Machine Shop," for example)
moré students chose to do the action part than the corresponding
analysis part. . .
A comparison of required written work associated with activity
parts indicates that written work did not appear td influence
choice patterns.

Data for the lesser used parts

.

i

-

1 e—eindicates students who mar
able" only. e —-e indicates stu
accountable,” "done ‘only,"” or

- the

the activity "done and account-
ts who marked the activity "done and
accountable only."™ In both instances
of the activity equals 100 ‘percent.

d

number doing the first par
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The Lesser Used

Parts of the Most Highly Used Activities in INVENTION,

TABLE 40 Y

1975-1976, N=288 Eighth-Graders

v 1 2 3 4 5 ) : ! JN
Done & Done Account |1 & 2 . . N
Activity Account| Only | 1 & 2 Only & 4 What Do Students Do? Paper wWork Schls
Prainting I1C 10.1 4.2 14.3 5.2 19.5 Make other block prints--essentially an None 4
‘ _ I { extension of IA, B. ' )
11A 8.0- 12.2 3.5 15.7 | Making and printing with a paper Nﬁng . . é
stencail. . o
. IIB 7.3 3.5 10.8 4.9 15.7 Prlntlng through a scypeen. Non 4
II1C 7.6 4.2 11.8 5.2 17.0 Prlntlng with screen plus paper sdenc1l NonE 4
11D +—8.3 3.8 12.1 3.5 15.6 Printing with screen plus glue stencil. Non 5
III 8.3 2.4 10.7 5.2 15.9 | Investigate mimeo, ditto, and copy Non 5
. . \ | machines in school. .
' v 6.6 3.1 5.2 'Inve§tlgat1ng Prainting 1in spapers, Njn 5
. ‘ prant shops. >
Money, Money, IIK" 7.6 3.5 11.1 7.6 18.7 Bartering. ' 3 epsay questions / 4
Money 4 : C e O and| chart
1B KA.9_;"3 5 8.4 8.7 17.1 Inventing a medium of exchange. 4 epsay questions 4
Thg Camera J111 8\\ 3.8 5.9 |~ ,Read abofft how cameras york, hlstory Non% 3
of camera. ;
v 6.9 4.2 5.6 Make own photograph Egpef‘and prant. Nonk g
The Telephone 11a 9.7 4.5 ‘419 Select a communications task and deter- N;;l 4
mine when phane or face to face 1s !
. , better. 1
IIB 7.6 6.3 + 2.4 Try doing without phone, or have parent Non* 5
. or business person do without. {
. 1IC 6.6 4.2 3.1 Learn about dnformation ;n phone book; Nong 4
< . . emergencies, etc. Vl\\ . i
111 5.2 4.2 2.4 Read about how phone works. Makg a diagram 4
Iv 4.9 3.8 2.8 Read about history of telephone. . Nonz__ 4
Machine Shop 11A 9.4 8.3 5.2 Operate a model steam engine. Noné 6
\ 1IB 6.9 4.5 5.6 Analyze engine; RPM, high speed. Recqrd RPM s, 3 5
essaly questions
T I11A 6.9 3.5 63 - Operate a model gasoline engine. None! 5
IIIB\ 4.9 2.8 6.9 1, t’"F\nalyze &ngine: needle valves, exhaust 3 espay problems, \ 5
. >fr parts, dissemble engine. function of parts|’
IVA 4.2 4.2 . 4.9 Assemble an electric motor; make it run. None' 5
’ IVB 3.8 2.8 5.6 Analyze electric motor: draw, use magnet| 5 eq*ay questiohs 4
R . explain how metor works. | - .

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

-parts were chosen. ' k
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 (N=288) were analyzed. No stu-
dents were_found who chose only one part of an éctivity.' However,
chaice 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 éctivities‘receéved less use
than was typical for other Level III modules.

What Did Students Accomplish?’

Forty-five ; 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 w#ed in place of

essay problems. The objectively-scored problems were divided—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 PEELING FIT, all problems were identified as to the
activity they were designed to evdluate.: e range of parts within
activitieg made. it 1mpossibie to develop oblems that would assess
understandings of most. activities in total. 1In most instances, problems
related to one part, or at most two parts, of "activities. In some
instances, Froblems compared several actfvities. L

Student achievement, as reflected bg-mean scores on each of the
three fifteen-item subtests and the full, forty-five item objectiyely—
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 problems from
their, common knowledge, but scores spowed that they 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.

L4
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, . TABLE 41
Mean Number of Objectively-scored Problems Chosen and Answered
Correctly, with Subtest and Test Reliabilities
Number Pwblems Problems
) of Chosen Correct rl
Problem Area Problems Mean % Mean 3
How has this invention brought us_closer TN
v together? 15 g.2 54.5| 5.8 | 38.4| .92
How has this invention made life easilw 15 5.9 39.0 6.1 | 40.4| .94
How has this-invention affected lengtfof |
life? ] 15 8.3 |55.2] 6.2 | 41.6 .95
< Totals '. 45 22.2 | 49.4]|18.0 | 40.1| .98

T

lcronbach's alpha

Did the Adtivities 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 &4 ,difference in achievement.

. - Figure 16, page 95, shows- that in twenty-nihe (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
compar isons, there was a signifcant difference in answering the problem
correctly by those npot doing the activity. Por four of the five

items, the number answering the problem correctly was about four times )

greater for those. not having done the activity. 1In forty of the forty-
, five comparisons there was no 51gn1f1can€ difference in answering the
problem correctly between those who did and those, who d1d not -do the
activity. .

Y

chose to answer a problem in INVENTION, but it did not make a difference

in getting the problem correct, once chosen. This result led te an-

examination of the flve 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.

5 Skills Development ) !
Datx from seven, five-response (agree-;d‘isagree) stLtements were
. obtained. \'i‘he central tendency for the statements was to the agree-gside
’ of the 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 them work, and in

v being able to e¥Xplain how they work.
© Reading the module references, The Way Things Work and Hoy
. It Works, when the activity suggested it, had the lowest agree

Vbc-

tor e

Activity choice made a positive'difference in whether students:
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percentages (30 percent eaéh) and hiéhest disagree percentages (21
percent each). . S + .

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

YR = ‘

"30 29
Number
. of" ) 25
v Compar isdéns
. ’ 20

15
10

-None-

Significant Not S8ignificant Not Significant* :
1 4 Significant Signiffcant
Answeted/Not Answered - Correct/Not Correct
1 r
*The problem was -answered correctly by those who had not done. the activity. -
The test for significance was I’<.05. S '

- . ' ‘ —t
Figure 16. Objective problém by activity comparisons computed for -
INVENTION. There, were 45 comparisons. ° T .

v co INVENTION Questionnaire ]
Data. .from . sixteen, 'five-choice (ékfee-disagree) Etatem, ts wetre y
obtained to secure answers o three questions. The first qudStion was
"Do ‘agudents like long activities with many parts that characterized the
» INVENTION module? Six statemehte 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 strugture as an aid to learning (see “
Table 42, page, 96). .
, . N
A second way ¥ ¥ze these data is to combine the "strongly
agree” and "agree" Jesponses, the *disagree”™ with "strongly disagree”
’ and to display :thede data along with the "uncertain® responses. These

) data support twa response groups of three items each. For example, the
. agreement among items 4, 7, and 15 supports the position favoring short
. activities. +The agreement among items 1, 10, ,and 13 supports the posi-

tion ggvorinq.the advantages of long activities (Table 43, page 96).

£
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TABLE 42 T
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 1 2 3 4 5
1. T like INVENTION because I didn't have to | , - Ly
make as many choices_as in other modules. M ' ! 4
4. ;;éd activities that had one part best. } —t—
7. Man activities in INVENTION were too long. —+ } - -
10. I liked the activities.in INVENTION because . L
s doing the parts helped me learn about one ! v L
thing.
13. I liked INVENTION because I couid work for . 1 1
a long time on the same thing. ' ’ v Y o
¢ 15. T would rather have shorter activites than . .y | \
the ones in INVENTION. . s o L

This groupimg of six items. is suppérted«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 itbtm intercorrelations between
subscales.

5 . TABLE 43
Percentage of Students Agreeing, Disagreeing, or Uncertain for Six Items
about the Structure of INVENTION Activities, N=255

Item . ‘ . C . Desired ~&gree Disagree .
No. ‘Paraphrases of Statement . Response (+) (=) Uncertain
1 I liked INVENTION because?I didn't havefto make - ’
many choicess v T (+) ‘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 6.3
15 Would rather have shorter activities than the ones .o )
in INVENTION (=) 42.2 . 27.8  .30.0
’ Mean responses for each subscale (items 1, 10, 13 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). . T ,
V4 i .

What can be said abbut student attitudes toward activity structure, .
as exemplified by INVENTION activities? Students gupported the values
~ of' the longer activities that charactbrized INVENTION, but they also
N J

96 )
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. ~ . TABLE 44 .
. Hptercorrelations petweenr Items Related to Activity Structures, N=255
> |
Item: Nymbers
' 10 13 4 7 15
. . 1 .38 | .42 | .24 | .24 | .18
10, - .45 .12 .08 .31
. ) 13 - .17 .10 .10
L 4 - .41 | .42
-e L 7 - .44

preferred ghorter activities than those in INVENTION. ince half of the °
&acuivitieé\in the module had 5 or less parts, but neafly 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 question. Mean item
responses ranged from 2.2 to 3.5 with a mean for t}e four- items of 2.9.
Strongest agreement (mean 2.2) was for ' the tatement in Itgm 8
({Table 45). A pair of items, 2 and 8,1 regsed the attitude that
reading the activities was difficult. It :EPS and 11 were 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

« and simply written. '
\ s
) TABLE 45
Percentage of Students Agreeing, Disagreeing, and Uncertain for Pour
Items about the Readability of INVENTION Activities, N=255

~ s

No. Pa;aphrases of Statements Agree Disagree Uncertain
: .2 Many directions hard ollow 28.7 49.4 21.8
! 5 Many words I didn't-understand 17.9 53.1 29.0 (’
) . '8 8d_and understand '
- ~ 69.1 14.1 ( 16.8
T 11 ons of how inventions
B : e easy to understand 55.8 14.9 28.7

-L;’-’ i 2
3 ol ’ s .
Did students like the objective problems? Six statements were
included in'the questionnaiwe to seek an answer te 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-objective problems (Item 3, Tabl .
97
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[ - . * TABLE 46 -
Intgrcorrelations between Items Related to Activity Readability

/

. : Item Numbers .o
’ Y 5 8 11
2 64 | .17 |.24 : L
f 5 - . .15 .22 »
p 8 - .47 *

Another way to look at the answer 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 Slx Items
Related to 0b3ect1ye Problems in the INVENTION Module

v

. No. Statements Agree Disagree Uncertair
3 | I like to be able to choose the objective problems I . " -
want to do. . 77.7, _ 4.9 17.4
6 | I understand how the objective problqms are related to 4
activities. 45.3 « 15.4 - 39.2
9 | My apswers to objective problems show my understanding '
: of activities pretty well. 51.5 13.7 35.2
12 | We should be required to solve objective problems
. for activites we have done. , 35.7 31.2 33.1
14 | I don't see how I could have learned the answers to
objective problems from the activity. ’ 20.1 38.8 41.1
16 pbjective problems are hard to understand. 24.0 39.2 36.9

-

understanding of the way students responded to the items can b& made by
examining item 1ntercorre1ations shown in Table 48.

/ :
e ' .. TABLE 48 ‘ "
’ Intercorrelations between Items Related to Objective Problems }
. < :
L Item Numbers -
6 9 12 14 16
_ 3 .37 .32 .25 .09 .17 ‘

6 - .41 41", .20 .19
9 - .47 .23 .34
‘12 - .36 .35
' L, 14° - .63




Items 14 and 16 correlate most highly with each other and have
much lower correlations with other items. Through their responses to
this subscale, students agree that the objective problems geem unrelated
to the activities, but that they are not hard to. understand.
N The other four items--3, ¢, g, .and 12--make a subscale, with
intercorrelations ranging from .32 to .47. This subscale preflects
positive ‘views toward problem choice, toward the relation of answers.to
student understanding, and more weakly, to the relationship of problems
to activities, Ttems 6 and 12 complement each other in support of
Students' understandimg of the‘felationship of problems to activities,
although there was a larg "uncertain" group for these problems. The
- respopse 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 €valuation materials
were changed from the three previous modules to test a design that was
felt 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. sStudents were also asked to
N record the'data they completed on an""Activity EvalGation Form" and )
on 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 an activity was completed. This
generalized form had eight Likert-type items and two open-ended
essay questions. )

3. A One-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 Form,” used to cross-check the activities
‘completed by each student. This form was completed at the-end of
the module, with students using data from their SURROUNDINGS |
folder.

This new evaluation design made it impossible to further explore
the question "Does choosing an activity make a diffetence in’jﬁhieve-
ment?" as students- were now required to take a quiz on each ctivity
they studied, .and were not given the option to respond to questions in
activities they had not studied. . / ’ A .

' The change in design was a further shift away from formative
evaluation of thg curriculum, to a formative evaluation of the
evalyation materials‘fqr student and teacher gse. Unfortunately, this
new model was not adequately tested in SURROUNDINGS. Tt was effectively
tested in the field fest of KNOWING, as will be explained in Chapter 7.

~ . -
i 1uo




2‘

.

-~

LS

e

The SURRQUNDINGS moduleé was not used at all in Schools 1, 4, 6, or
9. Uslng dates secured from machine-scored forms for INVENTION evalua—

tion and for final SURROUNDINGS evaluation,

days for use of SURROUNDINGS was deduced:

School 5,
School 7 ’
School 7,
8chool 7,
School 8,

. , - ‘
SURROUNDINGS consisted of twenty acti¢ities. Table 49, page 101,
shows_the data collected by school and teacher identification number.

Teacher
Teacher
Teacher
Teacher
Teacher

3 -

[l KL 2 W V)

11 days
11 days
13 days
10 ‘days
no data

-

‘. k—\)’/;

v

Activity Use Patterns

the follow1ng maximum

There were three potential sources of information about activity

selection patterns:
and "Problems to Solve.”

%

these records.’ From

Evaluation Forms"
Even fewer (47)
expected 173 as reported on

"My Activity Record,” "Activity Evaluation, Fotm,™.

If students and teachers had complied w1th the

procedures suggested, a count of each of the forms would have yiekded

the same|number, since an "Activity Evaluation Form" and a "Problems to

Solve" sheet were to be completed for each activity, a student did.

number of forms and sheets should have been equal and equal to the total

number of activities marked as heing done on "My Activity Record.”
- ¥

should have been received;
"Problems to Solve"
"My Activity Record."

The

The actual numbers did not reflect the aexpected cohsistency among
"My Activity Record"

responses, 166 "Activity

‘only 80 were received.
sheéets were received, from an
In a check with

teachers, some reported that the module was too rushed so they did not
rms. Teachers took time for® end-of-year evaluation activ-‘
ities in the final school-closing period.
- did not work with students tqQ observe the “evaluation procedures ,as

forward the fo

reflected in the instructions,

Others indicated that they™

not absolu%e, use of the act1fft1es Qn this module.

The data show, therefore, only relative,_

Sixty-six students (of about n1nety—five in test classes) turned in
one "Activity EvaluatiomyForm, " twenty-one turned in two, and ten turned
in three.: From, these data,,only 22 percent of the students reporting

dia 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"

about 2.8 activities per students.

The most highly chosen activities

more students

Record") were:

Surroundings,” "Wet Pets,"
PN

4/

.

Know You?,"

and the "Relationships Game."

indicate a mean completion of ¥

y

(those chosen by 20 percent or
reporting having chosen the activity in

"My Activity
"How Well Do Others

"plectronic

All activities were reported as being chosen by at least four

students, but
twenty actiwnit

?broblems to Solve"
es. (see Dbelow).

Activity Record.”

Activity use,

data were not received for five of the
for the time period, was
comparable to that of other Level III modules, as reported on

IMY

~

.
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- TABLE 49 ¢ ) .
‘,SURR))U‘NDINGS Data Collected . -
. A - . -
- My Activity Record ) . Incomplete -
A TCHR 53 N=33 . 0 :
. 73 N=25 0 -
- 76 N=18 r :
. , 77 N=21 ~ ) ‘ 0
Total N=97 . " N=1
. ‘ P . 11
Self-Rating Problems, Work Habits Incomplete N
TCHR 53 N=33 . 0
73 N=25 S B { N
76 N=18 . 1 )
77 N=21' 0
Total., N=97 - ’ N=2
L] A 1 * : ra
. Self-Rating Problems, Skills Devklopment Incomplete . .
~ " TCHK 53 N=33' ; 0
. 73 N=222 - L, ‘ ‘3 J
o 76 N=16 \ 2
77 N=21 Y- 0
Total N=97 P N=5 X .
. e = — 4 . ‘ ~
v Total Number of Students Complete Data of Students
TCHR 53 B=33 . ’ ' N=33. .
\ 73 N=25 - N=20
76 N=18 ~ " N=15
. 77 N=21 . N=21
~ Total N=97 ° N=89
. ’ - .
\ . . . ' N 1 / N
- Activity Evaluation Form Number of Activities/Students
; . TCHR 53 N=33 33/1 ACT
.73 N=11 ' 5/1 ACT,3/2 ACT, 1/4 ACT, 2/54 . |
‘ , 76 N=19 < . 5/1.ACT, 10/2 ACT, 4/3 ACT '
: 77 N=17 13/1 aCT, 3/2 ACT, 1/3 ACT .
. 81 N=14’ 6/1 ACT, 6/2 ACT, 2/3 ACT LY
Total N=94 62/1 ACT, 22/2 ACT, 7/3 ACT, 1
[}
‘ Problems to Solve l ]
TCHR 53 N=0 <. ' :
' 73 N=13 6/1 ACT, 4/2 ACT, 2/4 ACT, 1/5
. 76 N=17 6/1 ACT, 7/2 ACT, 4/3 ACT
i , 77 N=2 . .1/1 ACT, 1/2 ACT ‘
N . 81 N=14 '6/1 ACT, 6/2 ACT, 2/3 ACT
: Total N=46 ' '
/ . -
° \ . , &
. . o , 101 1 U 3 ; T .
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/' "problems to Solve"

responding to them.

The eleven items were analyzed into two factors

. -

. e ' .
- N : L 3 M

" What pid Students Achievé? . -
"Problems to Solve®™ quiz sheets were ¢obtained for fifteen of the:
twenty activities in SURROUNDINGS. The number of studenttresponses for-,
,these activities ranged from oné to thirteen.  The distribution of”
. sheets rece;ved is shown in Table 50. Thirteen -
sheets were received for each of two activities, .but, as mentioned
above, five activities were w}thout achievement data. As can be seen in
Table 50, any interpretations of student achievement must be gqualified
by the small number of cases upon which achleyement was based. .0nly
three activities had evaluation data for more than ten students, making
mean-achlevement calculations meaningless.

7

/

. . -4
: . TABLE 50 . '
Frequency of "Problems to Solve" Sheets Received by Activities

Number of
Student "Problems
"~ to Solve" Sheets

.‘- ° . » ‘

" Number. of L K.
Activities

13
11
8 N

u

lor—-ww,b
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-
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"Table 51, page 103, shows the distribution of the humber of ié%ms
correct (thirty-nine items total) by percentage of correct responses.
Thirteén, 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*

Half of the items were responded to by about 80

percent or more of those who answered the items. In general, the trend .
in SURROUNDINGS was toward a higher 1level of achievement than was _
recgrded for the other Level III modules.

' " Work Habits % * -

- 1

A "Work Habits" self-rating Likert-type scale was used in SURROUND-*
INGS. The scale was factor-analyzed, using the SPSS factor analysis
program with pringiple components and_ RAO's cannonical subroutin¥s, both
with varimax rotations. Both subroutines produced‘similar solutions.
{Table 52, page 103).
The factor structure is sound, accounting for 60.1 percent of the vari-
ance# Conceptually, Factor 1 is designated "independence", and Factor = - e
2, participation. Students ratsg themselves on a scale from 1 to 5,
described as (1) most of the time, (3) about half the time, (5) not’ .
often, and positions. ;

(2) land (4) at intermediate ratin
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' \ ) TABLE 51 ’ .
4 ‘ The Number of Items Responded to in Relation to the Percentage of
o - - Students who Responded td the Item Correctly

e . Percent of Students
’ of Those Responding Who | Number
. . ) ’ Responded Correctly of Items

100.0 .
90.0-99.9
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

-~ - - Togjl

—

VHhOoOoOWWorHwbdsaenww
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, Responses were generally in the "1" or %2" category. That is,
students responded to such statements as Item 1, "I work independently,”
and Item 2, "I don't need to be 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 o
through 12, suppdrt the conceptualization of the factors. e, - .

- ® TABLE 52 ¢
Factor Structure of the Self-rating Scale, "Work Habits"

¢

e :
. FPactor Loadings
. Item Number | Factor 1 Factor 2
- % . ] . -
1 .18553 .81399
2 «19905 .76065
3 .48376 .44139
4 -43311- |, .56130
5 -45644 .58320 P
. 6 .59832 . 25755
. 7 . 74098 . 24263
. -9 . 77834 . 25300
- ‘ 9 .64763 .17848
10 - .54714 .32816 ‘ |
. 11 .56585 .19421
< . ¢ N ; .

X
-

Students were very positiv; about their work habits in SURROUND-
INGS. The same scale was also marked by students with the statement,
" "In comparison to INVENTION, I hav . -" This scale yielded a .

-

Bingle factor that accounted for. 61.4° percent of the variance. Students
were also very positive in responding ¥b this scale. Ten of the eleven

. R ‘ 103 ' a
Q ) ].1‘)
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items had ratingé by more than 50 percent of the students for response
choice (1) or (2). Only on Item 6, "I start a new activity when I

finish one," did students mark oice (3) more heavily (42.6 percent),
1ndicating "no improvement" comgared to their actions during the “INVEN-

TION module. .
- ’
: A Skills Development ]
4 ’ 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 percentades of responses to each of the
five response choices indi'cated 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 3p to 40 percent of the students who indicated
‘positive skill developme%,\mﬁ a smaller group, 15 to 20 percent, who
— were negative about their development of skills. . =

'TABLE 53
Mean Beores and Response-choice Scores for Eleven Self—ratlng "gkills
Development™ Problems for SURRQUNDINGS N=90

’ ) ] Strongly . Don't . Strongly
- \ ) Agree Agree Know Disagree Disagree
- Self-rating Problems , " 1 2 3 4 5
I kept animals alive and have learned how to ——» . X a)
care for them. 23.1 . 23.2 36.2 -+ 5.5 - 11.0
I used bpoks such as ['How to Know the Insects” -
‘or "How to Know the Wild Flowers™ and :
identified organisms successfully? 121 18.7 40.7 . 11.0 17.6
I improved my skill in taking ‘photographs by_____ , .
using photography in SURROUNDINGS ‘activities. 13.2 16.5 37.4 15.4 16.5
* I.made collections of plants or animals'I had never - — N
collected before in SURROUNDINGS. : . 15.3 23.1 34.1 11.0 16.5
I can use a laboratory balance to acturately . ] }
weigh materials. 11201 25.3 38.5 "11.0. 13.2
I know how to measlire the pH of liquids.” .~ |. 17.6 77.0  31.9 12.1 16.5
I can now ‘introducgq myself to strangers to_conduct, n] * -
_interviews. 22.0 33.0 28.6 7.7 8.8
I have successfully arranged to leave the class— - ——— ) , ‘ .
room to do Human Sciencés activities. . 26.4 34.1 28.6 . 3.3 7.7
I have successfully arranged for myself (and a i oo
friend or small group) to leave the school— —l "
* ~-grounds to do a Human Sciences activity. 13,3 24.4 37.8 “11.1 ~13.3
) 4 : » -
o ‘ “\ < )

Summary

During the school year 1975-1976 four Level III modules of the
Human Sciences Program were produced for use inm seven test schools.

104 .
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Only three Bchools used ‘any paréyof thq,SURROUNDINGS 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 wheri student interest lagged in selecting new activities.

r o . N

Table 54 shows the duration of use of each module by each teacher
in the test schools. End-of-year activities forced the termination of

2SChool 6 was closed during a teacher's. strike for several weeks.

* Modules varied in number ofgactiv1£;28 and in the 1en§th and dura-
tion of activities. CHANGE had forty-six activities and three-skills
booklets; FEELING FIT, fifty—thsee activities; INVENTION, twenty-seven;
and SURROUNDINGS, twenty. Although CHANGE and FEELING FIT were somewhat
comparable, CHANGE had séveral long-term activities and FEELING FIT had
one problem area with many community-based actiéities. In some schools,
the community<based activities in FEELING FIT were not- encouraged 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. o \ .
) 105
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= INVENTION in most test schools, sp the time' spent does not reflect the -
potential duration,of this- modulel SURROUNDINGS was tested at only
-#4hree schools. Time spent at School 8: is not known and data were incom-
plete. Since CHANGE was not available for testing until- the first week
in October, more school tlme fgrgthkse modules would be available in a
full -school year. ) . it
U ' .
-~ TABLE 54 ’
Number of Days Modules Werg Used by Schools and Teachers
Nuﬁbéf of Days per Module
School Teacher CHANGE .- FEELING PIT IMNTIW SURROUNDINGS TOTAL
1 ® 2 61 48 38 147
4 3 85 % T4 161
| .87 42 ( 421 160
3 3 53 25 -, 58 15 151
' - . 1
2 s 4 70 65 . ) 7 142
7. 69 8 27 2. 156
"l . 62 71 46l - 271 121 | 156
71 .. 46 - - 25 14 15§
8 1 69 48, 1 | 7. 136
9 1 82 43 a 3] 162
All Mean | <70.7 44.5 . 32.2 13.3
- Test Standard - ' e N *
Schools | beviation 9.3 10.3 - 14.3 . 1.5
N ) s ~ “ |
1Approximations based on the starting and finishing dates for other teachers
in the same school using HSP. v

+
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' INVENTION had a differgnt dedign from the other Level III modules.
It contained ‘only twenty-seven actjvities. Thesg activities were gener-~
ally long, most. having from four to six parts. In many of these
activities two or three ‘parts were comparable to a single activity in
CHANGE or FEELING FIT. INVENTION was demgﬁ!d to ;nake it possible for

" students to study a topic in depth. Students were encduraged, but not

i

requijed, 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 stiow the optimum
amount of activities completed or "done,"” based on the cr1tetj1a that
"doing”™ an act1v1ty meant doing at least one. part of the act1v7ty. The
drop in number of act1v1ties done in FEELING -FIT compared to CHANGE
probably reflects the lack of use’ of .community-baséd activities.< The
large decrease in doing activities ‘in INVENTION is at- least partially
due to the lack of time in many classes. A second factor contributing
to the decline is the way "d®ing" an activity was calculated. For
act1v1t1er’w1«th two or three parts, a student was considered to have
done an act1v1ty if 50 percent of the parts were completed. For activ-
ities with more than tMree parts, a st&ﬂt was considered to have
"done"™ the activity if four or more partsWere completed, These two
factors most ljkely. account for the decrease in percentage-of activities
completed in INVENTION. " The fact that students persisted with »many
parts of the activities they chose precluded their 'chposing more
activities, ‘ y ’

9
N *

comparlson of actlvity 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 diffé&rences. 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.l However, ‘Potential for

increased choice by students for each cate ory remained high. The major -

difference between CHANGE and FEELING FIT appeared in the selegtion of
social science oriented activities with p oportionately less pf these
activities chosen than were available in GE and proportionately more
chosen than were available in FEELING .

N
.

INVENTION "shows a different pattern. The proportion of physical
science and interdisciplinary activities ¢hosen is much lower than the
prOportlon available whereas fhe proportion of biological, earth and
social science activities chosen is more than double the proportion
available. This difference can be most simply &plained as reflecting
initial choice of activitieg .since INVENTION was not used 1n test
classes as long.as the other "two modules (Figure. 18, page 108).

~

RN

It is important to, recognize the arbitrary aspects of categoriging
many of the activyities by content. 'Operational criteria were not
developed for thif task.and different observers might categorize adtiv-
ities differently. Teachers and students were not given informagion
regarding content emphasis.

106
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Feeling Fh/

4 M Module

Modules - v -

7 -

Pigure 17. The percent of agtivities dope in tRree Level III
mcdules. . :

The final comparison of t

Co -of the four modules is presented in
Pigure ,19. The difference

etween CHANGE and FEBLING FIT is probably
not statistically signifdicant. That 1is, the percent correct and
percent chosén are ab the same, The same relationship probably holds
between FEELING FIT /and INVENTIONg 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
"aniswered 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. * . .

. / . .

+ CHANGE, FEELING FIT, and INVENTION have been compared on five vari-
ables:N time in classrooms, proportion of activities done, proportion of
objective préblems chosen, and proportion of objective problems correct.
Time spent in each module and achieVement declined, as measured by the
proportion of objective problems answered; correctly. Given enough time
in a’'module, students seem to choose activities from the full range.
avpilgbh. It does not seem likely that the content of the activity,
per se, was an important criterion-in determining student choice.




Activities done -

Percent

Physical Science Bio Science. Earth Science . Soc:al Science Interdisciplinary

A
’

Content Emphaéus :

Figure 18. The ‘proportion of activitiles with each of five content
- emphases compared to student choice of these activities for three Level
III modules. ;

s UNDINGS was not adequately tested in 1975-1976. First, the
propofed 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-graders. As a result of the
limited evaluation data, but based primarily on teacher feedback, SUR-

= PROUNDINGS 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 And would not
need as much revision as. the Level I- and Level II materials. This

™— result was one of the advantages- of the curriculum development model

p . . o
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'that”’ prévided for ctl)ntinuOus\, fqub’éck “from the forma.tive evaluation into
) - the design of the nenxt gset of materials to be produced. :
~ 60 3 .
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iy percentage of the problems chosen e

Figure 19. ©Percent of objective problems chosen and percént of
objective problems correct for three Level III Human Sciences modul

S
There were forty-five objective problems for each modile. Y
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S CHAPTER 7 E N /

EVALUATION OF KNOWING, A LEVEL III MODULE A ’

»
’ v
B ll{ .
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 development of an'
additional Level III module in order to provide-a full-year, eighth-
grade curriculum. '

. KNOWING was conceptualized in the spiing of 1976, and written,
déveloped, 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 completed an activity they
were to get'a "Problems to Solve" quiz for that activifly and to complete
an "Activity Bvaluation Form" specifically for that activity. Table 55

. TABLE 55
Evaluation Instruments for the One-group, Pretest-posttest Design

Pretest "KNOWING Pretest” "How I8 Your Logic?"

(35 items) (30 items) -

(50% of students) (50% of students) . .
Throughout | "Problems to Solve" quiz "Activity Evaluation Form"
module '| for each activity studied for each activity studied

(all students) (all students) -
Posttest 'KNOWING‘%osttest' "Science Questionnaire"

{35 items) {36 items) '

(508 of students) {508 of students)

© 111,
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s
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 fggm April 7, 1981 to the end of
the school year, a period of froh 9 to 11 weeks in the selected test

schools. \

- N

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 gquickly 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 interésted in testing the
module. Questionnaires were also sent to those schools.

Final site selectibn was made to include seven ekperienced Human
Sciences teachers and seven teachers who had not had training from, the
BSCS 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 wider distributed geographically
and represented variatiom in school type, community served, and ethnic
backgrounds of students. . "

‘@

P

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 tests contained:.the same items, with items or item groups
reordered. Both instruments consisted of two sections: a thirty-five-
jtem 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 expository 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 uysed and validated
during the three-year Human Sciences ‘field test. : ﬁi :

[ 3]

A "Problems to Solve" quiz of from three to five items was devel-
oped for each actiwity. The items were a mixbure of objectively-scored
and essay problens. Scoring keys. and suggestions for scoring  were

. ~ , e
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. TABLE 56 / ,
Pield Test Sites and Descriptions of Schools, Students, and Classrooms
- ) Testing KNOWING

* s

Identification Ethnic Background
Numbers , . of Students ' -
. School Teacher Number J His- School Grades Community Geographic
Number Number Students anglo panic Black Type Served Served Rggjpn
¢ . -
. 16 04 35 100% Middle 6,7,8 Suburban Midwest
¢ 21 03 30 51% 23% 23% Junior 7,8,9 Inner Northeast
. . - high city )
L. 22 05 64 100% Junior 7,8,9 Inner Pacific
' high city Northwest
17 07 30 65% 35% Middle 6,7,8 Urban North
¢ ‘ . X Centr
14 01 . 60  100% - Middle 6,7,8 Suburban 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% 38% 28 Middle 6,7,8 1Inner Southwest
* . \ city
© 19 02 30 75% 25% Junior 7,8,9 Suburban Pacific
. g high. Southwest
25 11 30 Middle 6,7,8 Inner . Southeast
. "- city
26 12 .30 100% ’ . Middre 6,7,8 Suburban Pacific- ]
, T Northwest
- 277 13 30 100% Middle 6,7,8 Rural Midwest
. 28° 14 60 100% Junior 7,8,9 Suburban Rocky ’
: high ’ Mountains

provided to the field test teachers for their use in evaluating stqunt
achievement. . .

A general "Activity Evaluation Form" was prepared on optical scan-
“ning sheets for use with all activities in KNOWING. The form asked for
activity title and time spent in and out of class on the activity,
ahswers 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 Educatiopal Research). "How Is Your
- logic?" was scored by Dr. William Gray and his graduate students, Uni-
versity of Toledo. e "Problems to Solve" form was coded and processed
using the LERTAP p ogram and various SPSS subroutines. The "Activity
Evaluation 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, Lhese adjective pairs were designed to measure four

aspects of attitude: evaluation, value, activity, and judgment. The

o ~ SR 110 .
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- adjective pairs for each subscale are shown in Table 57. One semantic
' differential asked students to "Circle the number - that expresses how
‘ . 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 students 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 value Activity Interest
good-bad close~-distant ' not active-active interesting-borfhg
pleasant-unpleasant full-empty . slow-fast dull-exciting
sad-happy worthless-valuable still-moving never fumalways
nice~awful useful-useless tired~lively fun
»  fair-unfair ; not important- listening~doing
important
v ‘ T
~ /

s
3

Results of the FNOWING Field Test

i~

The KNOWING module contained forty-four activities grouped into
eight topical clusters. For purposes of field testing, the clusters
were grouped into two‘groups of four clusters each. .'Half of the field -
test classes began,thé study of KNOWING by making Pnly Group 1 activi-
ties and clusters available. The other half of the classes begdn with
the activities and clusters in Group II (Table 58): With these arrange-

C/// ments,gboth 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 mgdule study.

TABLE 58

Cluster Titles and Activity Numbers in Group I and Group II Clusters,
KNOWING Module

s -

Group I . Group II
Number ’ ' Number -

Cluster Title ", Activities Cluster Title Activities
Knowing the Past 7 - Knowing About People 8,
Heavens Above .° 4 h Knowing About Mars 3
The Human Body 6 . { Notions of Motion 6
.Materials and Shapes _ﬂéi Whatever the Weather 5

» 21 22

) wWays of Knowing -* Integrative

114 120 :
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Activity Choice Patterns . ' .

\
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.The eight tO0 ten weeks dyring which.KNOWING was used.seemed to be ~

adequate time for testing, although no data were gathered about whether

time 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 Bolve." If all students followed directions
completely, the numbeﬁs obtained by counting each of these forms would
have been ‘identfcal. oo ) .

Table 59 shows the case of activities in Group I clusters. ~ The
discrepancies Between the number of students completing the two forms is
an error in failing to mark both forms. As can be seen from Table 59,
the marking. errex ranged from 2.6% to 20.3%, .a large discrepamcy.
(Biscrepancy sas “walculated by Subtracting the smaller number of forms

"
13

. TABLE - 59 _

Use of KNOWING Activities in Group I 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) ~

1 4

P ‘ . Completed Completed
, — Activity ° Problems
* - Evaluvation to Solve Discrep~
. Card Forms Forms ancy
= Activity ~ No. N 3 N $ $
1 Strange Fossil . 01 66 -12.3 62 13.4 6.1 .
2 Time Travel .into the © 02 52 9.8 56 12.1 | 7.
Paleozoic . -
3 Counting with Carbon " 03 - 48 8.9 44 9.5 8.3
4 Rosetta IT w04 136 25.3 110 23.7 19.1
5 Where Did We Come From? 05 26 4.8 24 - 5.2 7.8
.6 Patterns in Your Past - 06 54 10.0 51 11.0 5.6
7 Pueblo People of the Past 07 39 7.2 37 8.0 2.6
8 The Solar Merry-Go-Round 11 \ 40 7.4 33 7.1  17.5
9 Sun watch 12 103 19.1 92 19.8 v 10.7
10 The Star Gazers 13 75 13.9 62 13.4 17.3
11 What Do the Stars Know? 14 128 23.8 117 25.2 8.6
12 Human IHeas About Disease 15 57 10.4 . 52 11.2 8.8
13 Knowing About the Brain .22 81 15.1 74 15.9 8.6
14 Hot spft 17 32 ° 6.0 33 7:1 3.0
15 Levers of the Body 21 .31 5.8 28 6.0 - 9.7
16 Parther and" Paster . .16 111 20.6 106 22.8 4.5
17 A Way of Seeing Inside - 23 118  21.9 94 20.2 20.3
the Body ‘ , . )
18 Building with Bricks 28 .71 13.2 67 14.4 5.6
19 Building Materials: 27 34 6.3 32 6.9 5.9
How Good? \
20 Poiled Again 1 83 1544 75 16,2 , 9.6
¢ 2] Materials in Space 26 110 20.4 105" 22\6 4.5
. - , -
- -4 '
! ¢ 115 121
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turned in from the#larger and dividing by %he larger.) This does not, of ;
course, provide any data dn students who failed to mark both forms or /
who misrepresented ‘themselves 12‘marking the forms tallied.
. [y . .
a ”” The use of all‘eroup I activities with ranges of 24 to 136 students
* again confirms the diversity of interests of early adolescents. Similar
diversity of use was. found ,in the Group II activity clusters (see
Table 60 with a range-of 29 students choosing the least used ctivity
and 160 choosing the most used. °Five to six activities in®eac¢h group
were.chosen by fiore than 19% of the students and four in each group.were
chosen by 7% or less. Splittipng the module into, twa groubs and revers-.
ing. their classroom use gave mQre even Q§age'of activities across the
module than was found in the 1973 to 1976 fiel@ test. . This difference
-*vindigates that perhaps the lesser use of activities found in the last
problem area of most modules was’ affected more 59 lack of time than by
‘ lack/bf interest. - .f v | - ) »
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TABLE 60
Use of KNOWING Actfvities 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)

, R \
¢ ’ Completed Completed
\ . . . Activity Problems
. Evaluation to Solve Discrep-
‘card Forms Forms ancy
Activigﬁ o~ No. N ) N 3 3
22 Images of Brush and Pen .31 46 8.6 45 9.7 2.2
~23 How 01d Agfe They? .32 160 29.7 144\ 31.0 0.1
] 24 The® Unknown Millions 33 37 6.9 31 6.7 16.2
25 vital Statidtics, 34 34 6.3 29 6.2 14.7
26 The Very Different Ones 35 67 12.4 67 14.4 0.0
¢ 27 Surveys, Samples, and 36 78  14.5 71 15.3 9.0
Schools ]
. 28 Size Wise ©37 145  27.0 133 28.7 8.3
29 Knowing Yourself 41 93 17.3 9 17,0 15.1
' 30 A Martian Test . 42 126 23.4 118 25.4 6.5
' 31 Martian Tales- 43 88  16.4 76 16.4 ° 13.6
32 Four Views of Mars 44 . 78  14.5 73 15.7 " 6.4
33“Moving Words - : 45 . 106 19.7 103  22.2 2.8
34 Dancing Motion ' 46 39 7.2 37 8.0 5.1
" 35 Vibes 47 30 5.6 29 6.2 3.3
36 Rolling Along y 51 80 -14.9 78  16.8 2.5
* 37 Heavenly Motion 52 47 8.7 43 9.3 8.5
38 Magic Motion . 53 115 21.4 107 23.1 7.0
. 39 The Rainmakers 54 66 12.3 55 11.8 16.7
40 Weather Music 55 47 8.8 53  11.4 11.3
31 Weather According to 56 82 15.2 '75 16.2 8.5
) Granny Oakes o
"42 Do Dew Drops Drop?~ 57 62 11.5 60 12.9 3.2
43 The Storm ) 61 74 13.8 67 14.4 9.5
44 Ways of Knowing 63 29 5.4 - - -
" [
Q T A ) -
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‘ “. ‘ ’ What Did Students Accompliéh? . . ‘ H~f
L g -

v &

. " Students completed a quiz specifically designed to assess the major
: objective of 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."

i .

. TABLE 61 .
Mean Scores and Percent Correct for Multiple-choice Items for the
: ‘ < . , FKNOWING Module
. B No. Mean Standard  Percent
. Activity Cluster * Items Score Deviation Correct
Knowing the Past. 14 9.80 .90 . 70.0
Materials and Shapes . 6 3.38 .72 56.4
Heayens 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 -
R Knowing About Mars 5 - 3.12 1.00 62.4
Notions of Motion 10 5.92 - .85 59.2
Whatever ‘the Weather 8 4.51 . .91 56.4
. Averages - 9.8 6.87° .90 1.6
~a P + ] Y . \ - ! k N
. 4 : 4
i * ! » -
/ . Logical Competence
- - % N R -

4

- . "How Is Your Logic?" was administered in April, 1977 to rftost; stu-

. dents studying KNOWING. "The item means are shown in Table 62, page. 1]8.
Concrete responses received scores of four, and mogt students responded _ -
‘appropr'iat':ely oh most concrete items, as shown by the means and standard
deviations. ' - . o -

0 7 o » . 5 ' e v . .

. Concrete reponses:werg the mean responses for nearly all of the’
formal -items as well, but the, standard deviations show that many stu-
depts were scoring .at the "Concrete II" level (see Chaptu\r 9) and some
“at formal levels of attainment (maximum scores of 7 or 8). These data ‘. '

-, are eoﬁsispent with the scores of the eighth-graders in the three-year
Hun%Scier;ces test qias.ses. , -

.
. v . .

-

-

N

Can Students Make Useful Judgments About Curriculum Materials? .

) The purpose of this part of the .evaluation of KNOWING was to

analyze data collected during the field test to determine the usefulness
- of atudent ratings of curriculum materials. Utility or usefulness was

+ defined as making discriminating -or differential judgements on various

- ) o 117 12‘%‘ |
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questions about activities they chose to do. Additionally, "useful”
entailed  that student ratings generate hypotheses and/or less formal

D . conjectures about activity characteristics that could be verified in
T some way and that could provide new insights into designing student
activities for emerging adolescents. .

v
’ i

- TABLE 62
Means and Standard Deviations for Twenty-six Items jin "How Is Your

. . Logic?™ 1976 Edition (N=442) A

) L Concrete ' ~
. or . . .

Item Formal __Logic Descriptign Mean S.D.

al C Increasing series 4.0 - .31
A2 F Making correct implication 4.7 2.15
A3l F Making correct implication (x) 4.7 2.16
A4 c Decreasing series et 3.8 .44
A5 '\\ F, Complete combination 5.1 1.70
A6 F - Permutation 4.6 2.31
A7 C. " Correspondence of classes 3.7 - .70
A8 C Incréasing/decreasing series 2.5 l1.02
‘A9 F Denying correct implication 4.4 2.15
\ Al0 F . Denying correct implication (x) 3.8 2.27
. AN . cC Many-to-one correspondence 3.6 .81
\\\\\‘7 - Al2 F Proportional reasoning 3.4 2.11
. Al3 P Proportional reasoning (x) 2.5 1.30
o Bl c Increasing series 3.9 .34
e B2 | C orrespondence of classes 3.6 .80
- . . B3 T F (//gsnying correct implication 4.0 2.18
—_ ) B4 ' F Denying correct implication (x) 3.2 2.22
BS C Decreasing series 3.3 .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
- Bl0 ~ F Making correct implication (x) 3.8 2.48
B1ll' F Proportional reasoning - 2.7 1.94
s B12 F Proportional reasoning (x) 2.4 "1.32

B1l3 C 3.7

Hany—to-one correspondence .73

The data base for exploring the usefulness of student ratings of
curriculum materials included data from 'Activity@valuation Forms" and
"Problems to, Solve. 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 statements, such as "This activity made me think"” or "This -
‘activity was enjoyable.”?

Q ', .
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- , ‘'What response ;Zatterns were found in multiple-choice and essay
{ problems that would support or falsify inferences obtained from the
analysis of "Activity Evaluation Porm” data?
5. )zgat were the characteristics of activities rated by students at
¢ extremes (high~low) ‘on different statements?
6. What activity design characteristics could be, formulated 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. T

TABLE 63
The Most Highly Chosen Activities in RNOWING ' Y

Group I Acpivities Group II Activities -
4. ° Rosetta II 23. How 0l1d Are They?
11. What Do the Stars Rnow? : 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.
A} - R

TABLE 64 -
- The Least Chosén Activities in RNOWING
. - N ]
) . Group I Activities Group IT Activities
. 5. Where Did We Come From? 35. Vibes
- 15. Levers of the Body 25.> Vital Statistics ) .
. 14, Hot spit 24. The Unknbwn Millions
;19.  Building Materials: How Good 34. Dancing Motions
Are They? .

L

The’ most highly chosen activities “varied cbnsiderqbly 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 from 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
jt8 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

L 119 . .
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to the accomplishment of, the activity, and knewledge was developed as
various phases of the activity were developed. Fo‘r 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 Ehe'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 entailed only 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 essentiaI: Another tentative finding
from activity choice patterns was that sometimes too much choice was
provided within an activity. an exagle 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 gr_eat' deal of
reading before students scould decide what they wanted to do. Students
found 'this kind of activity tedious.

3

Analysis did not indicate that there was a bias toward a particular
content source for activities, but many activities in the KNOWING module
were interdisciplinary. There did not seem to be a pattern of choosing
natural science over behagloral science, or social science over fine
arts-oriented activities. The pattern with regard to the content of the
activities seems to be quite diffuse.

R A detailed review of one activity illustrates the relationships

.’

bgtween activity choice data and student ratings of activities. The
most highly chosen” activity in Group I was "Rosetta II."
; X ) ] )

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 in®KNOWING. Each of these sources of data will

" be presented and then \interpreted in an interrelated way to reflect

student evaluation of the activity. -

. ‘ 5, > . .
The Likert statement responses were factor analyzed by three
different methods. '~ This procedure was used to seek the most stable

relations between statement responses. ‘he similar patterns of factors
permit the following interpretation.

Factor 1.  Satisfaction. This factor accounted far 34.6% of the
variance among factors. 'Satisfaction seemed an appropriate conceptual-
ization of this factor. TItems.1 and 8 had the highest loadings (see
Table 66, page 121) with means ‘betwden "agree” and "atrongly agree” (see
Table 65, page 121) Item 7, "I already knew most things in the activ-
ity," also loaded highly an this factor, as did Item 4, "The activity
was too long.” Mean scores for these jitems (see Table 65) show that
Students disagreed with poth statéments, but more strongly with Item 7.
These responses contribyte to activity "satisfaction.” Item 3, "The
activity made me think,"™ had the lowest jitem loading on this factor.
The inverse relation between Items 3 and 7 further supports the inclu-
~sion of Item 3 on the satisfaction factor. /
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Pactor 2. ‘Personal relevance. Conceptually, this factor oom-
bines both utilit$ and importance, or valye. It consists of two {tems,”
5 and "6 (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
Undecided as to whether the activity had personal relevance.

. TABLE 65 - \
, Means and Standard .Deviations for Each of Eight Likert-type Statements
. , " Students Marked for Rosetta II -

. Sténdard

Statement Item Mqénl Deviation
Important to me 5, 2.8923 1.0583
¥ - Useful to me 6 . 2.8077 . 1.0199
a 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 T2 3.5923 1.0833

Already knew it 7 v = 4.1077 -8468 i

1strongly agree = 1; undecided = 3; strongly disagree = 5

‘Pactor 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 phe'statement, "I chose this activity because
" were categorized into three types: cognitive, attitudinal and
- logistic. Purtherldifferentiation was made within each area. Most of

PN

. - TABLE 66 ; -
FPactor Analyses of the Eight Likert-type Statemext for Rosetta II

. i - RAO's Canonical .
Statement Item "Factor ¥ Factor 2 Pactor 3

Important to me 5 - - «79847

Useful to me 6 +64310

Made me think 3 * (.39509)

Enjoyable 1 « 65459

I recommend it 8 . 78068

Too long 4 61144

. Difficult for me 2 . S6588\
! ) Already knew content 7 -,,70798 . -
Bigenvalue ) . 2.76602 1.66795 1.13810

Percent of variance ‘ —34.6 -20.8 14.2
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the information provided by students was codeable as attitudinal (89%),
with 143 in the cognitive area, and 26.5% logistic. Reasons such as "I
. liked it,” "It was enjoyable,” and "interdsting,” w the predominant
attitudinal reasons. In the cognitive area, two kids of statements
were common:. a general comment of ‘wanting to learn (about two-thirds of
those giving a cognitive comment), and a ocdMment 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 we%
coded into seven. categories, as shown in Table 67. Most student
responses were specific; for examﬁle, learning how to code, to decode,
or to write. Two kinds of more general responses were provided, how-
ever. Twenty-one percent of the students doing the activity noted that
different people <ommunicate in different ways, or with simidar state-
ments; and 4.4% of the students stated that they learned to concentrate,

or to use logic. ) g
; ¥

- TABLE 67
Frequenoies of Student Responses to the Statement, "The Most Important *
Thing I Learned Was " (N=136)
\

) \ Student Responses

Categories of Student Response Frequency Percent
How to ‘decode/what different shapgs mean 52 38.2
About early people 17 12.5
Different people communicate different ways 29 : 21.3
That there really was a Rose;::\étgne 5 3.7
To concentrate/use logic * C 6 4.4
How to write in Nomoy Skribly, pr Wosak ’ 6 4.4
No response/not codeable - 21 15.4
Totals v 136 99.9

L]

The "comment” section of the "Activity Evaluation Form™ was used by
30.9% -of the students chobsing the activify. The most common comment
(16%) was that the activity was ,interesting, fun, or enjoyabld. Eight
percent of the students commented that ghe activity was too long, too
hard, or bor in'g.

LS
- . ’

Data have been analyzed from the "Activity Evaluation Forms" com-
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
students chose the activity). Student satisfaction with the activity,
as defined by the description of Factor*'l, was high. Personal relevante
of the activity was more modest, bgﬁ3§¢111 positive, and the activity
‘was not percefved as being too difficult. Responses to sentence-tomple-
tion problems were consistent with the results of the factor analysis of
eight Likert-type questions. .

3 .
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Thé example provided by Rosetta IT in response to the statemert "I
chose this activity because " was typical of activities in the
module. For the seven activities in- the cluster "Knowing about the
Past,” 80-85% of the responses to this item wete attitudinal. In the
activity "patterns in Your Past,” cognitive responses amounted to 48% as
compared to 57% for attitudinal. The next highestiresponse for ,cogni-
tive was 22) as compared to 85% a inal for "Coumting with Cérbon."

To secdre additional data regarding the capabili of students to
make useful judgments about curriculum materials, two'items from the
Likert scale of the "Activity Evaluation Form" syere a\nalyzed: "The
activity made me think" and "The activity was enjoyable.” The percentage
of students who agreed or Strongly agreed with the statement "The activ-
ity made me think" was added together and divided by the sum of. the
percent marking "disagree” and "strongly disagree” to arrive at a Think
Index. 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 the
Think Indexes was positive. The only one being lower than 1.0 was that
for the activity "mot Spit,” which was, incidentally, one of the least
chosen activities. To further reduce tfle data, a Comppsite Index was
calculated, dividing the Enjoyable Index by the think Index to achieve
the indices shown in Figure 20, page 124, These composite indexes are
for each of the twenty-one activities in the four clusters of the Group
I activities 'for the KNOWING module. - Each activity was rated only by
those students whf; chose the activity. Few activities that were rated .
by students as making them think were equally ‘enjoyable. - This relation-
ship would be reflected by a composite index of 1.o0. Note on the
histogram that such is the case for relatively few activities. What
results is a ratio of "enjoyable" to "think" from about 32 to 1 at the
greatest magnitude down to 1.2 to 1, and then with "think" larger, an
index ranging from..88 tk .32. '

[

Asterisks have been placed beside the number of the activities that
were the most highly chosen, that is, were chosen by 19% or more of the
538 students in the stucﬂ. Note that thege hjghly chosen activites
spread across this display of the Composite Indexes. several interpre-
tations of this information are possible. FPirst, of course, the Enjoy-
able Index displays a much greater range than the Think Index. Students
marked "strongly ggree” more frequently for "The activity was enjoyable"
than they did for the statement "The actiyity tade me think." This
distribution of the Composite Index relates to the previous analysis
that dealt with comments by Students when they were asked why they
chose the activity. There,. as is found here, affect predominates over
cognition.

Could students .make the distinc®on between think and enjoy? 1In
looking over the complete data for RNOWING, 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 activity
was complex, with photographs of the et Kohouteck and data on the
comet'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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% Agree + Strongly Agree
: . Thlnk Index =
% , % Disagree + Strongly Dlsagree
S - % Agree + Strongly Agree
Enjoyable Index = -
- %-Disagree + Strongly Disagree
\' L &
‘ 90 - c o Ind Enjoyable Index
- omposite Index =
<« 8.0 P " Think Index
W0
‘5 7.0
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w» 5.0 . | .
. 2
S 4.0 ,
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FPigure 20. Rank order distribution of twenty—one activitieg from
KNOWING on the ‘composite index.

Johannas Kep;;fer.‘ 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 f&nding that the most highly and least highly
chosen activities are found both in the "enjoyable" composite group and
J ' .
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the "made me think® composite group also indicate that students were not
polarized to choose the activities where "enjoyable" predominates ‘highly
over “"think," '

1

.

ﬁhat 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 field
test period. .

The conceptual structure of four subscales on both administrations
of the semantic differential instruments was confirmed. The scale
8cores and scale analysis (Scott, 1968) results are shown in Table 68.
Reliabilities (r=Cronbach's alpha) are satisfactory and the homogeneity
ratios (HR) confirm the homogeneity of., the subscales. Mean scores ghow
that students rated both their regular science course and Human Sciences
positively. However, the standard deviations indicate that students
varied moxe on their ratings of rTegular science than they did on their
ratings of Human Sciences. The subscales on both administrations of the
Semantic differential 1nstru¢ent had high intercorrelations, but corre-~
lations were low_between the Human Sciences subscales and the 8th Grade
Science subscales, as shown in Table~§9, page 126.

TABLE 68
Scale Apalysis of the FPour Subscales of the Semantic Differential
. Instruments by Course Type
Course Subscale n [ r HR M 4 S.D.
L g . X

Evaluation 268 .84 .51 27.88 , .5.49

HUMAN Value 268 - .80 .45 27.20 5.46
SCIENCES Activity 268 .72 .34 26.55 '5.46
Interest 268 _ .84 .64 16. 25 4.15
8th Evaluation 268 .91 -§7 " 22.09 7.91
GRADE Value 268 ~87 .56 24.52 7.37
SCIENCE 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 all
scales except Interest (greater than 12}00). -

Students rated both courses positively on each of the four sub-
8cales of the instruments. They rated the Human Sciences course signif-
icantly higher than their eighth-grade science course on each of the
four sybscales. Results of the t-test for’ paired ‘samples is shown in
Table 70, page 127. - .

Sex differences were examined by using the One-way ANOVA statistic
in the Statistical Package for the. Social Scienceqn Girls' attitudes

toward the Human Sciences course, as expresséd on each of the four sub- .

8cales, were sfgnificantly higher than those of boys. There were no
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significant differences (p=.05) between boys and‘girls on three of e
four scales for the 8th-Grade Science Course, but girls had lower mfan
Scores on all four subscaleg. s Results of the pne-way ANOVE are dis-
played in Figure 21, page 127. )
E
TABLE 69
Correlation Matrices for the Two Semantic Differential Subscale Sets

1

Sub- ‘'Human Sciences 8th Grade Science
Course  scale 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 Y . « 767 772 .867
GRADE 2 - * . 684 . 761
SCIENCE 3 .822
4

o

Subscales: 1 = evaluation; 5 = 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
Cclasses rated Human Sciences more positive thayyethey 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 all 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 a-positive assessment of one of the goals of
Human Sciences: to develop and maintain positive attitudes toward
science: courses. The finding, after eight to fen 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

su rt to the effect of the Human Sciences Program on student
attitudes. . ' '
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TABLE 70
Comparison of Mean Scores of Student Attitudes Toward Human Sciences and
Bighth-Grade Science bn Four Subscales of the "Science Questionnaire"

_Subscale M S.D. M S.D. N t p
Evaluation 27.88 5.50 22.10 7.93 267 5.54 .001
Value 27.21 5.47 24.52 7.39 267 2.72 . 005
Activity 126.56 5.47 20. 36 7.75 267 5.66 . 001
. .Interest 16.25 4.16 12.33 5.41 267 5.12 .001
29.&% '
8.0 ° —— boys
' ~-- girls-
f’\ -
?7.0
Ea.Ol
26.0 18.0f"
25.0 17.0
Mean s
Scores 24.0 16.0
23.0 15.0
> v -
22.0 14.0
21.0 13.0
1 B=.l9
20.0 12.0 d
b
) 19.0 ’ : 11.0
18.0 4
’ HS . 8th GS HS 8th GS HS 8th Gs ’ HS 8th GS
Evaluation Value Activity Interest

Note: The horizontal line is the_ neutral mean score on the
Subscales. . :

.

Pigure 21. A comparison of mean scores of boys and girls on four
attitude subscales toward two science courses, N=268. -
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Summary 4

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 orjentation, teachers who volun-
teered to teach this innovative program could master it.

The students in field test classes had similar logical competence
to elghth graders in the-three-year field test classes. They reSponded
to the program with attitudes similar to thase proi;qu with students
whoestudied Ruman Sciences in the three-year field test.




)
CHAPTER 8
- ' : ADULT EVALUATION OF HUMAN SCIENCES

The first test plan for Human Sciences included activities to
involve a variety of adults in the evaluation process. Community semi-
nars were held in the spring of 1973 at thg seven proposed test siteg.
The seminars were designed to inform school .and community personnel
about Human Sciences and to engage them in participating in and gvalua-
ting the program. The community seminars were held oj a Saturday with
parents of students who.would be in test classes, potedtial test teach-
ers, building and district administrators, school board members, and
‘science and social studies educators from a nearby college or
university.

The seminars were held as planned, but funding restrictions reduced
staff work on maintaining adult involvement. The Sseminayrg were evalua-
‘ted and raw data were circulated to staff members. No formal summary of
these data, has 'been prepared. In addition‘ to informal evaluation-
obtained during two site visits in 1973-74, two formal evaluation activ-
ities were conducted in 1973-74. Parental evaluation of Human Sciences
was solicited through the use of a Parent Report Form, and evaluation
data from parents, teachers, | administrators, and students was obtained
through a series of instrument used in May, 1974.

On the first site visit, an "open house® for Human Sciences was
held at each.test site. At ‘least one staff member was present and
submitted written reports of the visitation. '

\

An external reviewer was retained in 1976 to review seven Human

Sciences modules from a developmental perspective to provide information

to the staff for revision of the module material. The full report is in

. EP 7610-05. PFollowing the field testing of all Human Sciences modules,

" and to prepare for revisions of the modules and activities a content and

\__ Public review was conducted for selected activities from all modules.

" The complete results of the content review conferences is presented in
EP 7704-19; that of the public review conference in Ep 7704-18.

X

Parental’ Evaluation

In late October, 1973, Parent Report Forms (se;'Appendix XX) were
sent in classroom quantities to each field test teacher. The forms were °
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distributed in Human Sciences classes to be carried ﬂome by students and
returned by mail to the.Human Sciences project. Envelopes with postage
| were provided for resﬁbnses. Responses were~recezved from only four of
the seven test sites. « The seventy-six forms receivéd represented an 18-
percent response from the four sites; an 1l percent response from the
. total test group. '

. The responses represent a probable bias toward positive responses
since nedative 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, negatlve, 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 wefg coded into
one category. The maximum number of codings for any one.response was
five. ) - )

t
- Positive codings outnumbered negative codings by over 30 tal.
Positive codings were about three times more numerous than neutral .
codings. The response to-Item 2 is interpreted as, reflecting a positive
. student-to-parent-to-developer report regarding Human Sciences.

There were seven questions seeking parental responses on the )
Parent—Refort'Fcrm. Only:Item 2 has been formally evaluated. A reading
of all of the responses -xo the eight items on the Parent Report Form
supports the positive response interpretation of students toward Human
Sc1ences, as seen through the reports of parents, when parents expressed -
their persondl opinions, they were also p051t1ve 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 at.one
‘ . test site. 1In 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 the observer report. . - - :

s - "We're hearing more about this program than we've heard about .
'school since he-started back- ia kindergarten." This comment was
similarly echoed by many parents throughout Open House Night at Test

Site 2.
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TABLE 71 .3
. Response of Parents to Item 2 of ‘the Parent Report Fop
has told you about Human Science&p-what,werefpome,:

yohr child
pE or_ her

v

Tot¥ls

2

3

4 ° 5 Posi- Nega- Neu-

tive tral

\\
Descriptive
Positive
. Liked/enjoyed/fun/
interesting, .
Unspecified
Specified
Choice )
Close to life experience
Personal )
responsibility
Particular activities/
sks .
T&g vanity
-*Working with others
Special tést group ,
Way to learn science
. Understands better/
learns a Iot ’
- Basier

-

L4

“\'N=16 N=34 Ne8 N=18

’

-

10 -

N =

~

MW =N

tive -

—
Total Positive, Desctiptive

'Negativé'- ‘
“. Disliked/boring
Unspecified -

Total Negative, Descriptive

" Neutral
Specified

Total Neutral, Descriptive

.Discriminative (some
interesti ome bori

-

Wl

("8

11

Total Discriminative A

Comparative
Likes better thgn other
courses/sciencé -
"Likes less than other
COuraqs/sciencg R
Likes ‘about the same as
other courses/science

—

Total Positive, Comparative

Total Negative, Comparative

Total Neutrgll Conga;ative
Column Totals -
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. "Parents are finding themselves actively involved. in the Human
Sciences program as sources of information, as listengrs, 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 oyer & 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.”.

"Thére- 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 thé Human Sciences?
Who's involved in 'its development? How is it different?, etc.
Certainly, a test teacher's notiopn of a questions and answer parent
pamphlet. would pravide a basic overview of the program, answering many
’ - and most of these questions. These’could be sent home to all parents
0\ via their children prior to the .Community Seminar meeting.

Second, those patents 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 leff floundering for what they

. can do to be of help. One area that these parents could be of invalu-

. N\gsle service would be in retording student comments made at home. These

cords -could become part of the‘student’s longitudinal files.. It would

. " seem appropriate that these parents encourage other parents of students

in the Human Sciences progfam to. note student reactions brought Hhome.

\ ‘Thdeed, théy could be given the opportunity to set up some, system of
collecting thegse compents on:a regular basis (i.e., possibly after each’
module). Another area df parental involvement might be at ‘the coffeeg
at the school. -Dver the next three years it would be exciting to see

parents as well as twers answering parent questions. The needs of

each school system are Vvaried, but in each’ where there are interested
and concerned parents, opportunities for meaningful involvement should

‘. be made available. '

Supporting the interest and paftic}pation of parents in the Hdmén
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 gnergies of the staff were drawn Jback to development.
bne’information‘gieet about Human Sciences was prepared and sent to
parents.- One test echooltheld 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 aﬁgthe: evaluation activity in May, 1974.

. ~ - toy




Evaluating Innovative Science Curricula

®

Inoghe spring of 1974 the BSCS Human Sciences Program was funded- to
establish four ‘centers in different regions of the United States in
order to test a model for the dissemination and implementation of inno-
vative science curriculum materials. In preparation for this addition -
“to the project, instruments were developed for gathering data on adult
and student perceptions and opinions about Human Sciences were devel-
oped. The seven field test sites were visited by staff members-in May
1974 to test the instruments by gathering data from teachers, adminis-
trators, parents, and students. -

One instrument, "Developing Ruman Sciences,"” was mailed to teachers
to enable students to pse it as an activity. Results from this instru-
ment could not be quintified reliably for reporting. A second instru-'

#/ment, “Evalvation of Human Sciences" (see Appendix 22), was mailed to
teachers and administrators. The other instruments (gee Table 72) were
carried by gtaff members on a site visit and administered personally by
then. . ’

TABLE 72 .
Instruments Administered in May, 1974 to Selected Individuals at the
Seven Human Sciences Test Sites and the Groups to Whom the Instruments
Were Administered

o - Central
Instrument Teachers \ Principa} Parents Students Office -
What is your opinion of X ~ X X X
Human Sciences? . -
Goals of education X X X X
‘EBvaluation of Human . . s
Sciences X .
1. Amount of change x’ X X
2. Kinds of .change b ¢ X X
» 3. Communications X X ’
Activity "Developing . X
Human Sciences" < \

Bach instrument was designed to gather particular data from one or
more target groups. Dpata gathered 'on this first administration were to
test the instruments and, if they were found to be useful, to establish
base-line data to be .used a3 a comparison group when the instruments
were used in subsequent years as part of the evaluation of the dissemi-
nation-implementation model. The findings ¥rom each of the instruments
will be presented independently in subséquent sections.
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What is Yqur Opinion of Ruman Sciences?

This twenty-five-item Likert scale {zee Appendix AAA) was 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 Jparents, and a random sample of students,

at each of the seven test sites. There were 87 boys and 82 girls in tMe
student group. Table 73 shows the categories a numbers of individuals
wvho provided completed What is Your -Ppinidn of Human Sciences?
questionnaires. p, Vo : o . .

g . TABLE 73 . = .
Types and Numbers of Individuals from Whom ‘What is Your Opinion-of
Human Sciences?" Data Were Obtained

. %

N* of . .

School Students Teachers Admihistrators Parents Total
1 18 3 1 - 3 25
2 28 2 16 ' .10 42
3 30 3 ¢ 1 . 4 38
4 + 27 2 2% ‘ 9 40
5 24 2 1%+ . 13 40
6 20 ©2 - 2* 20 44
7 22 3 C1ee ‘ 14 40

169 18 -9 73 - 269

*Includes orfe Brincipal and one central office administrator

**Agsistant principal - . ’

Data from all respondents were pooled for preliminary analysis.
Purther examination by students, parents, and educators indicated that
the response patterns of the adults were so similar that Lhey could be
combined as one group. :

. <, v .

The responses to each’ statement were weighted as follows for scor-.
ing: strongly agree, 5; agree, 4; neutral 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 difffe.rently. To test this hypothesis, a multiple discrimi-
nant analysis was made to etermine which items disctiminated between
the two groups most effect#rely. Oné discriminant function used all
items as stgnificant discriminators (p .0000). This analysis was not
usable, however, hecause thy test, for equality of the groups' covariance
matrices resulted.in a sigpifcant difference (F=1.96, 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-
nts andegdults 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 means forveach discriminating variablg indicated that the groups
differed significantly on sixteen of tke twenty-five items (p .02).

Results of the analysis are shown on Table 74, y -
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. » ‘ TABLE 74 . .
Test for Differences Between Students and Adults on Each Item of "What
Is Your Opi#nion of Human Sciences?”

.

Wilk's lambda (U-statistic) and univariate FP-ratio with 1 and
267 degrees of freedom

Variable Wilk's Lambda - F .Significance )
V1 ’ .99781 -~ °* .5858 4447
v2 © 96696 9,122 . .0028
\ V3 .97104 7.962 . .0051
, v4 , .86394 42.05 0
¢ Vs ' .99714 © .7663 .3822

vé .99768 . 16206 .4315
v? .99962 .1013 .7505
< . V8 .97280 7.464 .0067
v9 .90134 29.23 ‘ 0
V1o .98003 5.441 - - - : .0204
. V11 _ 97794 6.023 Vo148
vi2 .96213 10.51 . .0013
‘ V13 .99903 .2591 .6221
. V14 .97928 5.650 .0182
. V1§ .77821 76.09 0
. vié ' - .95583 12.3¢ .0005
viz .99973 .7180E-01 .7889
N vis . .87562 37.93 .0
V19 .97707 - 6.267 ° .0129
v - . .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
thei way in which students and adults differed in their responses to the

items on the questionnaire.‘_ 'To investigate these differences, Alpha“

factor an&lysis 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 (Harman, 1976, p. -231). - This is due to the determination of
common factors which have maximum correlation with the corresponding
unfverse common factorwm, a psychometric inference. .

The adult group included seventy-three parents, seventeen teachers,
and seven administrators. ' The students’ (N=169) 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 Human Sciences teachers and
the administrators were building level administrators who were most
knowledgeable about Human Sciences. The 1n\lerpretations will use the
factors identified from the student analysis. In one case, both stu-

dents and adult factor structures will be presented and discussed

N
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because these factors overlapped.. Both factor matrices are reproduced
in Appendix BBB. -

a . . -

Ten)factors with eigenvalues of, 1.0000 or greater were identified
from the student data; eight factors were.compuﬁed‘from the adult data.
Factor 1 - included three-items in the student analysis 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 items common to both fac-
tors (items 1, 8, and 11). The mean of the iteml:tzn scores is similar

. for both groups, with both disagreeing with the negatively 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 positive in their attitudes toward
what students were learning in Human Sciences.

1
TABLE 75
Factor 1, Student Learning, of "What 'is Your Opinion of Human
Sciences?™ Showing the Items, Pactor Loadings, and Means for Student
Qlesponses; Means for Adult Responses; and the Wilke's Lambda Significance
Test for Differences Between Means

Student Adutt Significance
Mean Pactor Mean Desiyed of any
Items * Scores Loading Scores Respgnse Differences
]
1. Students in regular 2.65 .48 2.54 3.00 - n.s.
( science classes learn =

more than students “inw%”’
Human Sciences classes
(=) » : '

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't )
. . learning things that ‘ * ) {
" will help them in their
high school science
courses (-) - L
Mean of the item mean gcores 2.70 - 2.40 . 3.00 -

? -” | '
Table 76 shows 'Pactor 2, Student learning, from the adult response .
- / factor analysis. Although there' were three more itéms than in the -
comparable ,studént factor, responses of both adults and students were .
y gimilar and positive about student learning. Only on item 16 did stu-

dents and adults disagree on their responses, with students disagreeing
* amd 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 poeitive equivalents, the responses of

¥
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: "TABLE 76
FPactor 2, Student Learning, of "Wh&® Is Your Opinion of Human
Sciences?” Showing the Items and Means for Adult Responses, Means for
Student Responses, and the Wilk Lambda Significance Test for
. - Differences Between Means ‘

Y ' Student Adult Significance
Mean Factor Mean Desired of &ny
Items _Scores Loading, Scores Response Differences
. 2 .
1. Student8 in regular, (3.46) (3.35) ( 3.00)
science classes learn 2.54 .49 2.65 3.00 n.s.
more than students in
Human Sciences classes " v
(-)
8. Students don't learn as (3.53) (3.10)- ( 3.00)
many important science 2.47 .45 2,90 3.90 .007
facts in Human Sciences
as they would in requ- R
lar Science courses (-) .
11. Students in Human (3.80) (3.45) ( 3.00)
Sciences classes aren't .2.20 .49 2,55 3.00 .015
learning things that ‘\\\

will help them in their
high school science
courses (-)
16. Human Sciences does not 13.41) (2.83) ( 3.00)
give enough attention .59 .64 3.17 3.00 .000
to important science '
activities such as
dissectind animals (-)

19. More attention to . (2.82) (2.45) ( 3.00)
science topics such as 3.18 .52 3.55 3.00 .013
weather or chemistry ,
should be included in ,
Human Sciences (-) .
22. Students in Human - 3.86 -.54 4.05 3.00 n.s.

Sciences havé more |
oppq‘tunity to le
from each other than in

other science classes _ .
(+) . .

Mean of the item mean scores 3.48 - 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
. Beasured by the items in this factor. Adults were significantly more
positive in four of the six items. Students were negative on one item.

( Student Pactor 2 has no comparable factor in the™adult response
pattern. It does include one item in adult Pactor 2 and one item not

included in any adult factor. This factor, with two items (gee
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'Table 77), is conceptualized as ™pPhysical science content for sixth-
graders. Students were in gsignificantly stronger .agrpement with Item 19
}han adults and adults were in significantly strongér 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.

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

-
Student adult : Significance .
Mean Factor Mean Desired of any
Items Scores Loading Scores Response Differences
19. More attention to ‘3.55 .59 3.18 3.00 .013 ¢
science topics such as i
weather or chemistry
should be included in
) Human Sciences (-) .
20. Most students in the (3.13) (3.68) ( 3.00) <&
sixth grade are not . 2.87 .82 2.32 3.00 " .000
really interested in the . -
study of topics such as |
weather or chemistry (+)
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 directiohally 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 adults. ® .
Student Pactor 4 is conceptualized as ‘a "Teachin4 Human Sciences”
factor (see Table 79, pjge 139). Both students and adults were in -
agreement on items 7 and 23. However, students felt significantly
stronger about their dfsagreement 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 s
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 jinterpre as a positive attitude toward the program,
but a naivete with regard' to the details of &lassroom management. This
explanation 15 consistent with the signifcant difference in the magni-

tude of the responaes of adults and students.
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. P TABLE 78 ~
Pactor 3, thdenf/iesponsibility, of "What Is 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
&

P

.

Student Adult . Significance
) Mean Factor Mean Degired of any
Items Scores _Loading Scores Response Differences
. 2. Teachers of Human Sci- 4.13 .53 3.80 3.00 .003

ences rely on students
to care for the plants
and animals (+) .
6. Human Sciences helpw ' 4,02 .74 4.11 3.00 n.s.
students become respon- //
)
siblg for their own ,
learning (+) -
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 gelf-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 "wWh I8 Your Opinion of Human
Sciences?” Showing the Items, Means, and Pactor Loadings for Student
Responses; Means for Adult Responses; and the Wilke's Lambda Significance
* Test for Differences Between Means .

Student ¢ Adult Significance
. Mean Factor Mean Desired of any
Items Scores Loading Scores Respongse Differences
4. Students often have (2.71) (3.64) ( 3.00)
diff{culty getting 3.29 . 2.36 3.00 .000
materdials needed to
- do Human Sciences .
. activities -
7. It is harder for teach- 3.14 .58 3.19 3.00 7 n.s.
' ers to grade students in . ‘
Human Sciences than in ’
" other courses
23.. Teachers should tell (4.59) -(3.66) ( 3.00) ! .
students what activities 1.41 2.34 3.00 .000
. they should do in Human -
Sciences (=) . . .
Mean of the item mean scores 3.48 4 3.06 3.00 -

)

Note: Mean scores in parentheses_are transformed to their positive reciprocal
in order to make all items directionally positive for purposes "of averaging.
4 o +
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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 Lamhda
Significance Test for Differences Between Means
Student Adult Significance
- Mean FPactor Mean Degired of any
Items Scores 'Loading Scores ' Response Differences
, 21. Human Sciences allows 3.70 .45 3.79 3.00 n.s.
students to look for .
answers to questions ) .
that they decide are :
important to answer -

12. Teachers of the Human 3.72 3.3% 3.00 ° .001

Sciences classes would
’ rather teach the program
than regular science (+) .
15. Students in the sixth 4.34 3.34 .000
* grade are old enough to :
, know what they want to
learn in Human Sciences
(+) :

Mean of the item mean scores 3.88 - 3.49 3.00 . -
Students were significantly more positive about two of the three items
than wege adults.

"Wasting time" is the conceptualiZation of student FactorﬁGw con-
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 "Wwhat 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 J
Student 7 Adult Significance
\Wgﬁ . Mean A Factor Mean’ Desired of ‘any )
It&ns L Scores Loading Scores Reﬁgonse Differences
3. During Human Scierfces 2.41 .59 2.00 3.00 . 005
classes, students spend .
their time doing things
that are not important ,
10. Many students in Human 2.93 .57 2,58 «3.00 .020
e Sciences classes waste : -
- . their time when they get
y to -choose what they do
Mean of the item mean scores 2.67 - 2.29 3.00 -.
140
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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 diffdrent
from' adults on both items, tending to be closer to "undecided” ip.their
mean response.

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 yesponse, 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 prattices of teachers in Human Sciences (see Table 83, page
142). TItem 17 (not shown) had its highest loading (.38) on this factor
but since it was split between factors eight and nine, and it has no

conceptual relevance to the other two items in the factor, it was .

excluded from the factor. JRespongses 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 Jfﬁan were adults and were,

‘therefore, less favorable toward teacher selection of students' activ-

ities than were adults. FPactor 9 is conceptually related to Pactor 8 in
being concerned with teacher control. Pactor 9 is conceptualized as
"teacher control of content.” Both students and ddults 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

N

-

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; and the Wilke's Lambda Significance
Test for Differences Between Means ' °

Student Adult - Significance

students in Humam Sci-

ences think that their B .
sons or daughters really’

enjoy Human Sciences \

Mean Factor Mean Desired of any
Items Scores Loading Scores Response Differences

13. Most parents of stud;hta 3.25 .74 3.32 3.00 n.s.
4( 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 .40 3.72 3.00 n.s.

Mean of the itcg Rean scores 3.45 - 3.52 3.00 -
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. TABLE 83
Factor 8, Teacher Controfa of "What Is Your Opinion of Human
Sciences?"™ Showing Items, Means, and Pactor Loadings for Student
Responses; Means for Adult Responsés; and the Wilke's Lamda

- ) Significance Test for Differences Between Means ;
Student Adult ) Significance
Mean Pactor Mean Desired of any
Items Scores Loading Scores Response Differences
. . \
18. Teachers should decide 1,42 v66 2.18 3.00 .000

_what Human Sciences,
activities should be
, done and teach one - L
actii?iy at a time to
. the whole class (-)
23. Teachers should tell 1.41 .41 2.34 3.00 .000
: students what activities . E '
they should do in Human \\\
Sciences (-)
Mean of the mean item scores 1.42 - 2.26 3.00 -

-

the opporfﬁﬁities for student initiative that characterizes Human Sci-
ences. As with the items-ig/?actors 8 and 9, students had significantly
stronger opinions than did adults.

. . : ResPOnses from "What is Your Opinion of Human Sciences?" provided
data-for comparing student attitudes with adult attitudes., Data were
analyzed ffom 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. Pactor analysis produced 10 student fac-
tors and eight adult factors. Twenty-three of thg 25 items on the

_ TABLE 84 '
Factor 9, Teacher Control o§ Content, of "What Is Your Opinion of
Human Sciences?" Showing Items, Means, and Factos Lvadings for Student
Responses; Adult Means; and Desired Response Means

b

Student’ Adult - Significance
Mean Factor Mean Desired of any
Items Scores poading Scores Response Differences
9. Teachers should pick 1.56 .57 2,26 3.00 .ng
- out.  the Human Sciences
activities that are best
for each student (=)
16. Human Sciences does not 3.17 .42 2.59 3.00 < ,000
give enough attention to ) ) -
important science activ-
“ities such as dissecting -
- animals (-)
Mean of the item mean scores 2.36 - 2.42 3.00 - -
Q
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N\ 4 .
questionnaire were included in the factor structure. ' Pour items were
complex in that they were included in two different fagtors. The 10
student factors were used to compare student and adult responses. A
central theme of Human Sciences--student responsibility for learning,
and stident self-direction--was prominent in eight of the 10 student
factors. On these factors, both students and adults agreed with the
Human Sciences theue-ﬂunag Sciences should promote the development of
student self-direction and responsibility for learning. On many items
Students had stronger opinions in this direction than did adults, 1In
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, ag 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 adults,
felt that more attention should be given to regular science activities,
such as dissection. . .
TABLE 85
Factor 10, Self-direction, of "What I8 Your Opinion 6f Human
Sciences?” Showing Items, Means, and Pactor Loadings for Student
Responses; Adult Means; and Desired Response Means

Student Adult Significance
) Mean FPactor Mean Desired of any
Items Scores Loading Scores Response Differences
14. The teachers of Human 3.89 .62 3.57 3.00 .018
Sciences let students
decide which activities
they want to do and how
they want to do them .
22. Students in Human 4.05 .46 3.86 3.00 n.s.
Sciences have more v ’
opportunity to learn '
from each other than in
other science classes
Mean of the item mean scores @ 3,97 - 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 Bducation" Priorities

. -

The goals of the Human Sciences Program are more developmentally
oriented than the goals of most science curricula 'in’' schools (see
Chapter 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

g
=

Sid
L "

Parents, teachers, and administrators, a card sort ' task ("Goals of
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Educatior)r ) was administered _$o the four ‘Human Sciences staff members,
test teachers. administrators, and parents. Table 86 shows the number
of individuals from whom data were- obtained. School 3 and School 4 were
seriously underrepresented in number of parents. .

) st . _‘
\/ TABLE 86 e
. Individuals Providing Data from the Card Sort Task, "Goals of
N Education,” N=106 . . :
School . Teachers' Administrators ' Parents’ Total
1 2 2 ’ 74 o 6
) 2 3 1 10 '\\‘\ 14
3 3 1 Y \ 8
4 3 3 9 >1_5
5 2 3 14 019
6 2 3 20 25
) 7 , 3 1 15 19
TOTAL 18 14 - 74 106

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 transmission. Twelve’
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 Tsee
Appendix CCC for the reading, forms, and goals statements). '

- Single goal statements were taped on cardé 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 four groups -who' did the

' card sort ranking. As seen by the percentage fiqures, 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 items higher ‘than’ any of the
other groups. There was also considerable agreement 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 thinking and.mdral reasoning -
was sean as a high priority item by 100 of the staff, 76% of the
teachers, 638 of the administrators, but on y 48% Of. the parents. Since
this is'a 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 Human Sciences staff, administrators, teachers,

v

and.Tow priority to Twelve Goals of Education Statements.
° P

°

.

and parents giving high, medium,

© B, CaD, GK . E,H J A, F, L, I P
o Cy » E ) B
DEVELOPMENTAL ROMANTIC . CULTURAL . TRANSMISSION
s h .t . - N ¥ .
'Té HSP Adminis- Teach- Par- 7‘3 HSP Adminis- Teach- Par~- 8 HSP Adminis- Teach- Par-
O | staff trators ers ents {U] Staff trators ers ents | Of Staff tr}tors_ ers ‘ents
o s s . % % % B % % % i % %
R . L ,
) oy 100 100 95 86. |E 50 20 .5 39 Al 40 A 47 74
) w C | 100 87 68 63 33 58 48 5
A o .
o = D[ 100 87 7 60 J ) 16 15 I 13 16 37
TE oyt ‘ :
. .G 190 53 79 T 47 L - 3
, . .
WK 50 67 42 23 _ \
H v hdl &
a 7
B. e 5 10 E 50 20 37 26 |a 25 47 48 15
o C N % 73 32 29 |u| 100 60 37 29 |r| 25 §7 21
, : )
-\o;, y
‘e D 13 21 26 3| ’50 , 33 37 31 I 13 21 36
. = . P g ‘ . '
8 6| . 40 16 29 ) 4 Ly *. 0 16 16
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about -controversial social issues"--was-seem 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 40% of the
parents, 24% of .the teachers and 138 of the administrators. This find-
ing is in -contrast with the oftep 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 administratér respondents. The goals of education, as viewed by
- Parents in the seven trial schools, age not. markedly different from
those of teachers and adminiBtrators. ’ —
Y

‘The results of this ranking exercise seem to indicate that: teach-
ers, 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 dealifig with teacher control and classroom discipline, and trans-
mission of academic science knowledge.

.

9

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 peachers°and adminigtrators to determine their
perception ofythe 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  ,implementatiop and diffusion
.{Hurd, 1972) pointing out the major. problems 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 teachérs and 15 adminis-
trators in May, 1974. The administrator mailings included only those
admin1strators 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 classroom 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 school and pésition is
shown in Table 88, page 147).

Complete "Evaluation.of Human éciences'.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.

.




‘ TABLE 88 . .
Distribution of Administrators Who Completed Evaluation of' Human Sciences
. ) * by Administrative Position and Test Site

Adninist{ative i Pield Test School Number
Position . 6 7 Total
b —

11

Principal’ | 1 1 6
Vice Principal/Curriculum. ’
Coordinator )
Science Chairperson .
Scier;ce Supervisor 1

Cdhtral Office Supervision
State Dept. of Education o
TOTALS ] 4 2\ 3

1

The questionnaire was osed of 14 questions, each with a series
of subguestions. This analysis will present the findings of the com-
bined teachers and adminigfrators for each of these ‘questions. The
following areas of concern were built into the structure of the ques-
tionnaire: the amount ‘of change, and the kinds of change necessary
since the Human Sciences Program was introduced into the school; and
effectiveness and quality of communications about Buman Sciences. The

. data on which these. interpretations are based are presented in Appendix -

__— / , :
The first question was concerned with the effect of Human Sciences
on five factors 'in school opfrations: cgdst, personnel, space, consum-

able materials, and equipment needed/ in comparison to the regular

science program in the schools.

. Pigure 22 presents the composite :pattern of responses for each of
the five factors in school operations.. The total impact of Human
. » : .

>

Percent

Much Scmewhat About Scmewhat Much Dom't
Less Less the -° More . More Know
©  Same )

Pigure 22. The requirements of Human Sciences as compared with
reqular science on school .operations.
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Sciences placeéd somewhat heavier demand on school operations'than daia
the regular program. Both teachers and administrators agreed that HSP
required somewhat more school equipment and constmable BUpplies than did
their regqular science p‘rograg.

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-
tion to’ students, to their differences, and to their 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

shown in Appendix FFF). Another divergence from the general pattern was
that related to evaluation, where evaluation was seen to be more 4iffi-
i 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-:
ments of goals and objectives. The general response to the nine state-
ments was that Human Sciendes gives about the right emphasis to the
stated goals 'and objectives, but with more responses suggesting not
"enough emphasis rather than too much. "About right" was thé modal
response for every statement in this question. The second most frequent
b response choice was "not quite enough emphasis.” The statement with the

highest response in this regarg 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).
"y
50
Percent 40 32.3
of ‘.6 ¢ 26.5
Respondents 20 14.5
. 13.9 i
10 5.3 l . 7.2
o ] 2 '
Much Somewhat About Somewhat Much Don:'t -~
. . e More More the Easier Easier Know

Difficult Difficult Same ) )

v

Figure 23. The requirements of Human Sciences as compared with v
regular science for changes in teaching.

The fourth gquestion 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.

Analysi‘s of the questioén in relation to values each respondent  circled
U. 105
- . 148
ERIC




50

Percent 40
of .
Respond- 30‘

ents
20

"

3.5

Not nearly Not quite About the Slightly Excessive Don't
enough enough - right  too much emphasis Know
emphasis  emphasis emphasis emphasis -

) Figure 24. The emphasis Human Sciences gives to nine statements of
goals and objectives. .

has not been completed. A literal 3nalysis was completed.. This- anals
ysis fgnores the idea of change and merely tabulates the response
frequencies~hmarked for each of the fourteen "educational values® state-
ments (see Appendix FFF). Pigure 25 ‘presents the summed response fre-
quencies for all statementg in question 4. 1t may be interpreted as
indicating that both teachers and administrators feel that Human Sci-
ences gave strong support to such values as "individual standards of

achievement,” "individual personal development,”™ and "cooperative social -

development,”

Percent 4
.of
Respond-3
ents

2

10

Neutral Some Strong Don't

Too Some
Much Conflict Support Support  Know
Conflict
: Pigure 25. The degree to which Human Sciences conflicted with or

supported fourteen statements of "educational values."”
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Two statements had the modal response of "some conflict.” These S o
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 qlarify
the interpretation of this question.

A second level analysis of the responses to the fourteen statements
was made by calculating mean responses1 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, b, F, H, I, J, K, L, and N: TItem 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, {556.

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
R - .be fn support or:copflict with values characteristic of Eébular textbook )
science pgograms and in support of values of individual developmerft-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. Pour questions (5-8) had tallies that conflicted
‘ with commentd made. Examinations of the items indicated a cgnfusion 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.”
Pigure 26, page 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 wii? what’the Human Sciences Program

-

lneana,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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. 49.7

24.8

3

1.3 3.3
‘m

No Slight Moderate Strong Total Dorn't
Effect Effect Effect Effect Effect Know

Pigure 26. The degree to which Human Sciences stops student
behaviors of "non-in¥olvement."

was gattempting to have teachers do in test classrooms, There was
geni agreement 'by both teachers and administrtors for most of the

statéMents. The summary data for the total group of questions is shown
in Pigure 27. ’

The modal response for the statements was that Human Sciences gives
strong support to such teacher behaviors as encouraging student sgelf-

evaluation, activity selection, action participation, pursuing gultiple.

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 o¢ccur. The behaviors des-
cribed in part the meaning of "teacher as facilitator® in materials
prepared for teachers. The.only 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 jintended to give the Human Sciences staff opinions about the

50 . 47.7 .
Percent 40
of
Respond~30
ents
20
q B
10
1.8
0

Does ' Slight Moderate Strong Makes Don't

Not Support Support Support Behavior Know
Support Happen

Pigure 27. The degrén to which Human Sciences supports teacher
behaviors that are, "facilitatlve.”

151

153




\/ /
_commurications 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.

Pigure 28 indicates that comnunications were from .good to excellent:in, *
most cases. ,

. >

sor : .

Percent 40# ' . ' " 36.5

of
Respond-30
ents

20
10
20

Excel-
sat1is- Very factory Good -~ 1lent Know
factory Good

Figure 28. The effectiveness of communciations for arrangments for
the Level I teacher<orientation conference. .
. 7/

Only 8 percent of the respondents found communications poor. In
-geveral instances, poor communications were the result of an 1ndividua1\
~ staff member at a single test site. The need for effective redundancy ’
) in communications was clearly apparent in these situations. ..

1tém 12 was concerned with communications with teachers and admin-
istrators about the teacher orientation conference held in the.fall 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 to 9 percent of the respondents indicate that
the content was not universally considered effective.

.

59 42.0
Percent 40 i )
of v
Respond-30
ents AN
20
) Jnn.... - i =5
Un- Not Satis~  Pretty Excel- Don't
satis-  Very factory Good lent Know
factory Good )
EE Pigqure 29. The effectiveness of -communications for arrangements

for the Level I teacher orientation conference.
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On a separate question, respondents were asked to compare eazl/y
(spring, 1973) \with current (8pring, 1974) communications. Over half
were satisfied with both, Forty-four Percent felt that present communi-
cations were most satisfactory (data_not shown, See Appendix FPF for
tabular data). .

The next questions were concerned with communications by Human
Sciences staff members during site visits. There were five statements

tions. are shown in Figure 30." The data “shoy that the respondents to the
questionnaire rated site. visit communications good to excellent (but at
one site communicatjons were rited unsatisfactory),

On a Separate question, respondents were asked to compare early and
"present” communications, Only 9 percent rated earlier communications
more satisfactory than present, indicating that steps taken to improve )
site visit communications were implemented (gee Appendix FFF for data),

ents rating them excellent, "Teacher Observation Records”™ and "Student

¢

Journals” received more "not very good” or "unsatisfactory” ratings than
did other methods of communication,

49.0
50
Percent 40
of

Respond-30
ents

20

10

1.4
0 —d

Un~ ‘Not Satis- Pretty Excel- Don't
satis-  Very factory Good  lent Know
factory %Good .

Pigure 30. The effectiveness of site visit communications by Human

lences staff.
\ .

The "Bvaluvation of Human Sciences” questionnaire was completed by
thirty-three administrators and teachers at the seven Level I Human
Sciences test sites. The questionnaire sought opinions about the amount
of change and kinds of change necessitated by the introduction of Human
S8ciences, and the effectiveness of communications, both written and
oral, about Human Sciences. Data from the questionnailre suggest that
Human gciences required more 8chool support in terms of space and
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consumable materials; makeg 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 -
behaviqr from passive learner to active participant in learning, sup-
ported teachers in moving away from teach1ng students as a class group
and planning a presenting information to the class as a group, and
supported the 8evelopment .of student self-evaluation and individuvaliza- -
tion of instruction. 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-
vation of Human Sc1ences.

el

Content Review Conferences

Two content review conferences were held at the BSCS building in
Boulder, Colorado.: Twelve reviewers partici ed in the first conference
on April 18 and 19, 1977. On April 21 and 22, fourteen reviewers parti-
cipated in the second conference. The nvmber 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 ta 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 program would 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 1nc1uded with the

. act1v1ty.

3) React to the materials by wrxtlng comments directly on the

student activity card.

4) Complete an. activity evaluatlon form (see Human Sc1ences

Bvaluetlon 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 encouraged to write
specific comments about the activity in a space provided on the activity
evaluation form. The evaluation forms and activity cdrds containing

‘reviewer's comments were filed by activity to use in activity and module

- s

revision. .

Several content reviewers were askefi to study specific modules for
purposes of reacting to the content organtzation 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 l4-year-olds, and whether or not
selected activities were structured to move from concrete to formal
operations in a systematic manner.

. ‘Summary of Reviewers' Peedback

It is difficult to assess the reviewers' responses quantitatively.
Each evaluation form and each comment were txeated 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 89
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 eXaﬁple, 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. 8§ix 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 &ix activities may need some &taff 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. o - ,

The column tota}s at the bottom of Table é9 give ah indication of
the content reviewers' responses to the total program. Looking only at

- 4
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Table 89. Sumary of BEvaluation Form Responses

Activity Content Activity Direction

- L Needs | "Needs Needs | Needs

Module Some Extensive| Some Extensive
Staff | Work | Staff | work £
b Work -1 Work ‘-
BEHAVIOR (57 forms) 6(108).| 2(4%) 3(5%) | 1(2m)
GROWING (53 forms) 5(9%) | 3(6%) 4(8%) | 1(2%)
LEARNING (74 forms) | 8(11%) | 1(1%) 8(11%) | 3(4%) °
SENSE. ..OR NONSENSE? (53 fqms) 7(13%)| 0(0%) 6(118)| 0(0%)
SURVIVAL (68 forms) 7(108)| 2(3%) 5(7%) | 3(4%)
Totals for Level T 3(1s)| 83 | 2609% | 8(3M
PERCEPTION (89 forms) 9(108)| 1(1%) 7(8%) | 2(2%)
RULES (85 forms) 6(78) | 3(48) 4(5%) | 1(1%)
WHERE DO I FIT? (121 forms) 7(68) | 3(28) [*10(8%) | 3(2%)
REPRODUCTION (64 forms) 3(5%) | 1(2%) 2(38) | 0(p%)
SURROUNDINGS (42 forms) 4(108-| 1(28) 4(108) | 0(D%)
Totals for Level II 29(78) | 9(2%) 27(7%) | 6(1%)
CHANGE (85 forms) ‘ 5(68) | 1(1%) 9(11%) | - 0(0%)
FEELING FIT (100 forms) 3(3%) | 3(3%) 4(48) | o0(0%)
INVENTION (47 forms) 7(158)| 2(4%) . 8(17%)| 1(28) :
KNOWING (70 forms) : 3(4% 0(0%) 1(1%) | 0(08%) )
* Totals for Level III < | 18(6%)-| 62 22(7%) | 1(0%) "

: : ' : s

TOTAL—ALL Activities 80 (8%) | 23(28) 75(7%) | 15(1%)

v B o .
-

-

the two "need extensive work" columns, it appears if from 15 to 23 or
only one to two percent of the activities need extfensive content revision,
as evaluated by content revieweérs. ,The actual degisions regarding

content revision were made for each individual actMwity when all:evalu-
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
vels of 11l- to 14—year-01ds, were positive. The reviewers also felt
that activities were structured to move systematlcally from ééﬁcretE'tU .
§orma1 operations. . v

The following comments and suggestlons reflect the type of feedback
information at the module level that was provided by some of the content
reviewerst R -

-
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1 _ LEARNING Module . ‘ _ : ‘

’ - . - R - = -
- " "I strongly recommerrd that the basic, almost 'simplistic' ‘

- (- science content of this module is one of its strengths. e

o

Developmentally, the vast majority of sixth gradera~pze not

’ . ready for concrete, let’ alone formal, operatlons. .

L [ed
* GROWING Module ~ . '
- "I think the unit is weak. The purpose is not clear. hore ’

emphasis (is_needed) ‘on what- growth is and on animal growth."”

- CHANGE Module i -
"There is a strong movement among children and adjults’that

- : research with animals is fundamentally an inifmhane and ~%A )
unethical practice. The positive aspects of the exercise
should be stressed.” - ’

~o , . _ ) . . .-

Several of the reviewers offered suggestions relative to their
specific content area. The recommendations varied from inclusionr of
"missing themes" to a reorganization of the program to reflect a
"continuity -of content." A%capsulization of some of their suggest;ons

follows: -~ . . ¢
. - ’ ri - ‘ > ~
. ”Include more experlences that focus on the United States as an s

aging 'soci ety."

L]

"Include more activities having to do with the future."”

"Reorganize the environmental biology activities to stress
ecological concepts. Include experiences at all three grade
. levels." ’ )

.

¢

"Add more act1V1t1es about animal behav1or, e.g., mimiery;
pheromones, imprinting. Rélate these to humari organlsms "
oo f

) ’ 4 J .
2 v

In addition to the previous feedback, an outline of idkas was
presented for physital science activities. % . v
- ra . {’ R
Despite critical reactions~which were encouraged, the /general . :

atmosphere of the two conferences was highly commendable of the program-- 1
"A general comment overall is BRAVO! You are doing a. pidmeering job, '
and apparently doing it well. I was impressed by the br th and scope

of what you have covered, and it is a step function beyond; the state of

the art. . j v

¢

d In summary, the content review conferences provid éctxvxty—
specific information'which was used to help ensure the, fontent integrity
of the program. The reviewers' reactions to and comments'about each

~I -
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§ 1. ’ -~act1vihy, entlre modules, and the total Human SC1ences Program sexved as
AN important arid useful 1n;mt»1n,tﬁe final revision of the experimgﬂsal\
) l materials. : .-
~ . . R . I - . R . v . < . : “:_
N B o N . ) - o -
i - . The Public Review Conference™ )
. ! . . -,
. :
- / The,public review conference was ‘held on’ April 14 and 15,1977 at

tire BSCS building. Seventeen rev1ewers and five gstaff members partici-

- s pated in the two-day conference. Prior to the confergnce, staff members °

'1 o identified several tyﬁes of activities that they. felt should be reviewed
- at the conference. Any activity which wholly, or in part fell into one
L ," of the following categories was included on the review list: ., -
N Lkt .

- : - 1, activities in which students work W1th potentially harmful
. - materlals, e.qg. chemlcals, electrlcal tools, fraglle

. glassware; S
. N 2. interview activities that require students to Treave” the '
. . " classroom ‘and/or school building; ' . . .
. . 3.‘ activities that’ deal with issues that mlght be con51dered

potentially offensive or controversial by parents 9! -

- . - community groups, e.g., reproduction, drugs;

q, act¥v1t1es in which morals, values, ethics, or related e
) - . issues are addressed;
‘e T 5. ac®ivities in which students are requlred to part1¢1pate‘
T ' in role—playlng L, - . .

. s
. - '3
LI - o

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
A

i T center-personnel At least two names were requested fr¢gm each site.
An dttempt was made to have one, parent rev1ewer from each of the sites.
Nine' parents representing eight test site and dissemination center .

“schools were invited to part1¢1pate in the review conference. -

- . * “
4 3 * N { - -
. . . * . R j i R # o
. . - Reviewers. from National Educationak¥ Groups 3 -

.
[

o .~ . . Ten drganizations with special interests in education were asked to
school age who might act as reV1ewers "bf the experlemental‘HSP materlals
t A total of eighty-five 1nd1v1duals were recommended from the seven .,

- y organlzatlons that responded to thé request for names. To produce a
¢ "balance - -ameng the part1c1pants, this list was reduded to seventeen based
on criteria euch as sex, race, geographic area, type of involvement in

+ education, and recommending qrganization. ‘0f the 17 -non-HEP parents,
contacted, eight accepted'an invitation and part1C1pated in. the review
conference. ¢ . - ..

N . o -

~

- -

oo o S ) ~
4 . ! . " .

recommend competent individuals, preferably parents of children of middle .
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‘m reviewers ‘worked in paired groupsu a reviewex who was familiar
with HSP Was paired with one not familiar with the program The
.specific activities to be reviewed by each group were de51gnated on
" charts listing the titles of all-activities in _eaclj of the modules
When a pair finished working through actlvity, ‘each member of the

" - pair completed an evaluation form, independent of -the other member . -,

(see Human Sciences Evaluation Materials for the évaluation form). All "
reviewers were encoyraged to respond and evaluate as honestly and kN
crit;cally ag possible. When a gropp finished rev1eW1ng the. assigned -
act1v1t1es in a module they reacted to the module as -a whole -before
moving on to the next module. Upon the completion of all” assigned’
activities, group memhers worked aldne-or in pairs and reviewed )
activities of their own: chOOS1ng from any module they desired. They ° ‘5

were also encouraged to write specific comments- about. the total program, -

particular modhles, or individual dctivities. P
) . .. .

During the las few hours of the conference, the reviewers
discussed their overall reaction to the proqram in a group situation-
with staff members. Some of the highlights of the discussion are -
outlined 1n the next section. - -

- ¥

- A . . .. e .
.

- SlmatY ef Reviﬂets' Feedbacli‘ o L ‘

the. ”Act1v1ty Evaluation Form" have been condensed by level of ctivity.
The responses, "strongly agree"wand "agree" were considered as positive
reactions to the statement. The responees ”dlsagree“ and "strongly
disagree” .were copsidered as negative reactions. The perCentageiof
reactions which,Iere positive was obtained by adding the ”sthng Yy

agree” and "agr Zesponses,.dividihg by the total ‘responses to the
questlon, and then mulfiplylng by 100 (Tetal Responses x 100). L

In Table 90, page 160, the responses to each of four statFents on

~

Generally, the responses of the public reviewers to the activiti%s
were very positive. Out of 260 activities reviewed (508 total reviews)
approxlmately 8% or 21 act1V1t1es,'were reacted to negatiyely. .If we

. assumeé 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 pstentlally controversial. These partlcular activities

received careful attention during the final revision.

N
¢ In addltlon to completing the "Activity Evaluatlon Forms," some S
of the revieWers suggpsted activity topics which might be added to -

. specific mo&ules. Some reviewers also wrote theit general reactions to

the Human Sciences Program as_.a whole. The disgussion between staff
members and reviewers, also provided some valuable information and
suggestions. The major criticisms, suggestions,*and positive eatures
of the program, as perceived by those who-participated in the g‘squssion,
are highlighted below. A complete transcript of the d;séhsslon 1s
included in EP Z704—18\ . ] A i
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Level \_#atement ~ SA A SAA D SD  ° DSD "

. . . b Vi .
- Tabﬁ 90. Sumhary?‘f Respofifes by Public Reviewers

. — 2

] 1 1 93. 80 - 78 17 -6 . .lo )
) 222 Reviews 2 90 78 76 22 7 » 713
¥ 3 80 81 13 21 5 12 * .
4 89 69 71 " 24 ~13 < 17 .
~ T, .. . 1 ‘"9 74 85 7 .0 3 -
201 Revieéws . 2 100 65 82 10 2 \i S
LT 3 65 87 .76 6 - 4 "
: 4 93 63 178 8 5 6 -
L 111 - 47 3 91 1 0 1
f ' 85 Reviews ¥ L2 53 20 8-. 3 0 2 e
: 3. . 44 25 81 ‘4 "o . 3 CC
. . 4 53 \ 24 81, 3 0 4 -
tal o'ﬁ All Levels . ' ) * . — '
: . e " ' ' S
508 Reviews o1 236 184 83. 25 6 6 _ -
(About 260 2 243 163 80 -35 9 v 9
activities) .3 189 193 75 31 9 8 e
4! 2354 156 77 35 18 hRs) Ea
- e . \ : P ’ '
' ’ 903 696 79 126- 42 8
- ’ AL‘_I ’ ’ )
T ’ ! . . 't
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 emphasizg these
features. - - ’
» ’ . a o’
- - - "The nonbeok format "invites y6u~to participate:. and is, '
: easy to manipulate.” S - ’
N " “another bonus I find in- the -program is thé\Eommunity : r
oo * resources that they (students} are able to utilize."
¢ . ~ -
. , . .
"I like the independence it (HSP) gives the studént to - oo ’
X do ‘something all alone without that much guidanee." - co
" . -+ . TN |
*...They (students) were able tg be responsible and not _
) take advantage of this freedom. ’
N R X -
The program "is for the intelleckual...if you are ' 3 .

intellectual:..and it's fot thre person who is interested
in being active, working with his’hands and doing these

]

T4
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other Fhings, and from that pbint this boy (teV1ewer s
) son) is now turning ‘out to be intellectual. 1In the -
. ‘ .~  process it brings back the 1nterest in educat!bn to
. . get on..." 3 . s
- "My chlldren had absolutely no problems witk your
> program or with other 51q11ar programs go;ng into, for -
instance, a police station and asking them to hélp... .
or going into a hospatar.~ But to ask children to go .
2N ‘ . to neighbors, which a number of act1V1t1es doy, I think v
. ¢ is a big imposition on the neighbors.” (There were -
- mixed feelings regard{ng this point.) : .

~

A need was stressed for teacher trainrng;dnd parent involvement.

"There are a number of activities where the parent would

not feel comfortable in having their children
unsupervised, conducting that portjon of the a

tallty

ivity."

-

"There is so much in it (the grogram) that 1t feel 1t is

‘ impossible to expect, particularly an elementary teacher

Lo who has™other dlsc1p11nes to teach, to be able to do an

excellent job with this program.”

-~ "1 am concerned about the proper training (of teachers)
especially in the sex and the drug areas and in aregs T
which igvolve some kinds of personal prejudrces

[
« Regardlng the "back to basics" movement, the reV1ewers felt that the HSP
. . ? program provided a good foundation in the basic SklllS as well as a wide,
y varlety of 1nterdlsc1p11nary experiences. ‘ . . . .

"That is part of what makes it so exciting is that so
many off the modules incorporate math and writing,
literature and imagination, and you know, verballzlng--
* so amny skills that can be tied into one module. The ' .
benefit of that is that it provides the stu&ent an
opportunity to see there is.benefit in knowing math, .
I can use math to find out other-things. There is ‘ N T
benefit in knowing how to read. I can use it to . : .
discover other kinds of things. I think it glves a {
sense of pprpose to the kinds of skills we want students ‘ .
, to learn. . . . )
. In summary, the publlc reviewers reacted p051t1ve1y to the Human
Science9 Program and materials. The public reviewers' reactions and
tomments served as important and useful 1nformatlon in the evaluation .
of the Human Sniences Program. v ) . Ce e
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Summary

Adults who were associated with Human Sciences were asked to .
part1c1pate 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.

——
ce - . - .

.

The overall result of the evaluation responses reported here was
p051t1ve, both parents and educators were generally supportive of what
the Human 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 had 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 potent1a1 for 1nterd1SC1p11nary 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 ingreasing the number of natural
science activities, thereby, decreaslng the interdisciplinary character
of the program.

¢

A second issue raised in this part of the evaluatlon program was

- the concern for, 1nc1ud1ng physical sciences in the Human Sciences . -

Program. Many schools follow a general sc1ence program in the middle

school or Junlor high school years. This is 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 significent problem for the revision of Levels I, II, and TII.

.
.

A third issue r&ised 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. If some parents were more concerned with .
knowledge transmission goals than with developing logical thinking and/or \
moral reasonimg, the latter would not be viewed as valuable by these

parents. i :

.
* - .

A fourth issue raised was_.that of the goal:.canflict among the
developers, school personnel, and parents with regard to. decision-making
. about controversial social issues. .The—developers 1n01uded social issues

v .
. N .
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[because they believed them 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 »n 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 dévelop a physical sciences oriented module, MOTION,
which would be included in Level 1I.

162a l .
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CHAPTER 9 ' .
% B
ADDITIONAL STUDIES

-
.
-
.

Several studies that were i ndent of the module evaluation: --
studies were conducted following the formative evaluation of Human
Sciences. Readability studies were conducted on a sample of activities

\fron 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 and their regular science course prior to testing

the KNOWING module.

. The 1974 edition of "How I8 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 ingtruments 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 Poundation conducted an external
evaluation of Human Sciences as part of their program review in 1975,
#he 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 for KNOWING.
KNOWING has eight clusters instead of three problem areas as internal
structural elements. Two clusters in KNOWING were selected for analy-
sis. Thé 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 activities; in PERCEPFION, the prgblem 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: oﬁ the study are shown in
Table 91.

TABLE 91
Readability Scores Calculated by M. Jacobson

' Dale-Chall ,

Fry Dale Grade , Number
Level Module Score . Score Equivalent of Words
1 ' SENSE...OR NONSENSE?  6.61  5.80 6.61 - 7,366
I1 PERCEPTION ) . 6.21. 6.11 C7.22 12,5317
111 KNOWING 4 .
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 3,000-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-Chall computations.

Since the results showed that € materials were oh grade level,
and were most likely an overestimate of réading 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
b 4 N

A ""Science Questionnaire™ was administrered to. students <in 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. ‘

L S

This study was designed to test the null hypothesis, "There is no

difference in attitudes between students in Human Sciences c Sﬁsgs 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), *sex, and 8chool were the factors
in the design. 1In addition, a discriminant analysis of responses to
Selected variabl€s. was computed. A complete report of the study has
been published (Robinson, 1980); hence, only a summary will be presented
here. - <t . .

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 to 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 : e

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 been
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 suybscales can be
treated as subscales in subsequent analyses. -

: TABLE 92
Scale Analysis and Scale Scores of the Pour Postulated Subscales of the
"Science Questionnaire® Semantic Differential

) . Homogeneity -

Subscale Reliabilit:z_'1 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 o .32 - 584 22.95 6.27

4. Interest .83 Y 602 ) 13.90 4.86
Ycronbach'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‘qf_the design were: sex,

school, and course (experimental group versus comparisén"@rbup);"Tﬁébé}

variables were also examined for possible two-way interactions.
: )

Ao 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 gourses in the same schools.

Y
Third, the effects of school were significant (p=.001 to .03) ‘on
all four, gcales. 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 regqular 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 gignificantly 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 resylts 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 on\ 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 subscale. In this study, the teacher variable
was controlled--the same teacher taught the regular science class and
then switched to the KNOWING module in mid-semester.
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' Logical Competence

The design of the Human Sclences 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 elab-
<~ 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.

pment theory made it 1mpe{ative 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). ~ .

\§¥ This grounding of the Human Sciences curriculum in cognitive devel-
o

Working with Dr. William M. Gray,: then 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 the -1974 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. , BN \

There were two major questions to be asked from these two asgsess-
ments. First, what is the cognitive competence of the students at the
end of the sgixth 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 scor;ng criteria enaple the evaluator to score each student
response into one of eight categories: preoperations (includes "don't

know" and no attempt to answer), concrete’ operationg I, concrete
operations II, concrete operations TII1I, formal operations I, formal

.
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operations II, and formal operatioﬁb 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 includéd concrete and formal
operational problems, as simple in content as possible. Teachers read -
each item orally and explained any difficult terms as needed in order to |
reduce the confounding effects of readability. Further information
about “How Is Your Logic?" is presented in Gray (1981) 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 coimputed
for the 213 students who had test scores for the 1974 editior and the
1976 edition of "How Is Your Logic?" Using a .40 factor loading as a
criteﬂion for selecting items for factors, nine faé;ors 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-
tively. Three formal item factors and two concrete item factors were
selected for .analysis on the basis ‘of having comparable 1logical

TABLE 93 R
Factors Selected \from Rao's Canonical Analysis for Comparison of
Potential Changes |in Student Competence from May 1974 to May 1976

R 1974 1976 .
. Logic Factor - . Logic . Factor ,
Factor Item Description Loading Factor Item Description Loading
L 4
2 A3 Make correct .54 7 A2~ Make correct .54 -
implication’ implication
A3X Make correct .76 A3 Make corregt .44
A implication, implication .
AS Make correct .65 ¢ A9 Make correct .50 K
h implication ) implication
- AS5X Make correct .81 . B9 "Make correct .41
implication : ot implication - :
B8 Make correct .35 . B10 Make correct .45
implication " implication
oL 7 Bl4 Deny correct .86 2" B3 Deny correct .59 )
: \ implication * ) , implication . “
- Bl4X Dehy correct .87 B4 Deny correct .64 A
- implication" implication
, 5 Al5 Permutations .77 1 A6 ~ Permutations .55
B1S Permutations .78 B7 Permutations .59 ’
3 Bl Increasing .82 3 A4 Decreasing .44 -
series ‘ : - series
B2  Increasing .82 _ BS  Decreasing = - .62
: series ) : N series :
| 4 B9 Decreasing/ .82 4 A8 Increasing/ 15
‘ decreasing . decreasing -
deries ‘ . ,series
4 Bl0 ~Increasing/ .85 . B8 Decreasing/. - .74
\ decreasing . decreasing | - '
series gseries ’
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problems. The factors selected, their logical structure, and factor
loadings are shown in Table 93. One item with a factor loading of .35
wvas 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. These nearly
identical factors were used for further analyses.

The same lgdividuals were tested, with two years between tests.
n Therefore, 5he paired samples computations of the subprogram t-test -
. (SP8S version B8.0) 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
8ignificance preset at the .05 level was selected for testing the null
. . hypothesig, 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 proba-
. bility. .Table 94 shows the comparison of the two ‘tomparable cbncrete

items, separately and combined. 3

. 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

*, -~

- pasl
. e Reli- 1-Tailed
, No. of" ’ Skew- abil- Proba-
: Subscale Ttems Mean S.D. Range mess _i&§¥ T-value 4df bility
4-1974 2 6.09 2.81 0-8 -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 .
s T : .. 5.11: 212 .000
' 5-1976 2 5.92 1,86 2-8 - .41 .79

4,5-1974 4 11.14 4.02 o0-16 -1.29 - -
- . 8.61 212 . 000
) 4%=1976 - 4 13.68 1.97 9-16 - .36 -

The null hypothesis for the concrete item subsq!igs was rejected.
Studzgts performed significantly better in 1976 then 'In 1974 on both

/ subscales and o the combined subscales. The lower reliability and high
negative skewness of subscale 4-1976 indicated that students were almost
%‘1 capable of solving these concrete operational problems.
s These parallel formal operational factors were used to compare_ the
1974 and 1976 performance of students. Table 95, page 170, shows the
- results of tﬁzbe comparisons. Both the individual subscale and combined.
N subscale data showt significantly higher competence in 1976. than. in
1974. . .
- . /
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TABRE 95  .°
Comparison qf Mean Scores for Three- Formal Operatipnal Pactors from the

1974 and 1976 Administrations’of "How Is Your U ic?", May 1974 and —
" May 1976, N = 213 79 . )
» v 4;&%1 - . ‘
. Reli- | 1-Tailed
No. of . Skew- abil- . Proba-
Subscile Items Mean S.D. Range ness ity r-value df bility
: i -
1-1974 5 .,20.70 7.58 4-35 .59 .82 | .
. . | 2.81 212 .002
T 1-1976 5 22,54 7.51 5-36 .09 .72 ; .
. ‘ ‘ ¥ -
2-1974 2 6.79 4.02 0-16 .68 .73 i
. / 2.54 212 .006
2-1976 2 7.80 4.04 '2-16 .50 .72
s . !
3-1974 2 4.82 2.64 _1-16 2.44 .77 -
g : 10.95 212 .000
3-1976 2 8.18 4922 2-16 .55 .78 ' '
1,2,3-1974 9 k\32.32 11.19 - #~64 .59° - ¢ ’
5.90 212 .000
1,2,3-1976 9 38.51 12.52 12-68° .37 -

Combining the concrete and formal Operational subscales into, paral-
lel, thirteen-item scales produced similar results, as shown in
Table 96, page 170. le’higher level of competence is not on statis-
tically significant, but the effect size of .65 further supporte the
increased competence attained in 1976. -

The results ‘of the data from "How Is Your Logic?® show that stu-
dents who were in the Human Sciences Program for three years developed
increased logicf competence in their capabilities to solve both con-
crete and formal paper-and-pencil problems. without control groups, '
which were not poss1b1e in the formative evaluation parad1gm and funding ’
level for evaluation in the Humap Sciences PrOJect, it is not possible
to attribute any cause For this. effect. )

- . TABLE 96
Comparison of Combined Mean Scores for Three Formal and Two Concrete -
. 4Operational 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 R
1974 13 43:45 13.40 5-77 .14 S .86

. - 7.22 212 °.000
1976 13 52,19 13.48 24-83 .31 -z -. .85

.

The ¢wo questions posed earlier in the paper can now be answered
+ M N . .
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L 'descriptively. At ‘the end of the sixth grade, almost’ one- hird to one- .
. half of the students were giving preoperational ;esponse to concrete o .

‘Oper&tional ' problems, as ghown in Table 97. By the end/of the eighth- .
*grade, the percentage of students giving such responses was reduced to .- n
L about 15 percent. Similarly, the ‘Percentage of students giving. pre- :
. - operational responses’ to 'formal operational prohlems was reduced from 39 -
. percent to about 20 percent from the end of the sixth to the end of ‘the ' .
. eighth~grade (Table 98). Only about 12 percent of the students wvere
< consistentlg ving formal responses to the nine formal problems by the .
end of the th grade. ‘ ’ v ‘a
. ) \
\ TABLE 97 ) S \
L ‘Rercentage of Students with Correct Logical Responses to Concrete .. * 1
j/”,L’ Operational Problems in_ May 1974 and May 1976 N = 213 . : . ) N
{ | L . co .' . ' .;‘ A 1;§:\
- v 1974 - " 1976
Logic of = Decreasing Increasing/ Combined Decreasing Increasing/ Combined
Student or Increas-, Decreasing Concrete or Increas- Decreasing Concrete . ’
’ . * Responses ing Serjes Series’ Problems.ing Series Series - . Problems J
4 . :
Preopera- 29.1 55.4 . 35.7 0.9 42.3 14.6 \
tions St o - o ,
" Cancrete I 70.1 . 44.6 s 64.3 99.1 57.7 85.4 >
: - .. stk os .. | .
: Percentage of Students with Correct Logical ReSpOnses to Formal Problems . -
Lo L. A in May 1974 and May 1976, N = 213 - X
.. Year = Lbdgic.of . Make : Deny’ ; Combined, 4 .
" of Student” < Correct . . Cofrect o Pormal’ ? c
Testing Responsés Impl ion ~ 7Implic&tion ' Permutations Problems oo
rPreoperations \ 23.9 ~° 32.9 *77.9 39.0 ¢
€oncrete 1 . .38.0 | 46.0 713,11 33.3
. <~-_ Concrete 31" 14.6 . 4.2 < 4.7 .7
o, 19740 Concrete 11~ © . 8.7, . 8.9 1.4 4
¢ ¥ - Pormal I , e , o
L . Formal1 , ' 15.4 0.0 . 1.4 ‘5@ .
L Formal 11/ 0.0 X 8.0 " 1.9 . o
. * Preoperations 1546 . 8.8~ - 33.8 "T19.7 £ T
oo . " ‘v, Concrete T . 30,0 Y. 33,3 ' 23,9  ° 29.6
' . Concrete.rr- ‘216 17.4° 16.0 . 23.0 .
1976  Concrete y- .. 2L 9.9 4.2 15.5
'+ Pormal I . : I . ‘ .
ol Formal I 8.0 "@-. 0.0 . * 8.0 7.0
‘o . . Formal II. 8.5, Jo.3 \ 4.1 5.2
: ) R R T N d ”
. y— — — — v . /
. T , . - -
we oo These data Bupport the assumptions of the Human Sclences activity T
e L design that approached most instruction' at the concrete level, and .
'1. . ‘ e . - : s ) ’ N . W * ] ) . ot
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prodiding opporturﬁ?:ies for. s"tudents to deVelop formal competencies if
they were developlnentally capable of this transition.’ R The data also
) support the provisions of a diverse range of activities, with .some, even
o at the eighth-gr,ade level, that are structured to enable etudents to,

: “develép and” consolidate foncrete operational thought, avoiding the -
assumptien that all students had already achieved this level of
*  competence. : ‘

-~ -
\
- ‘a .
s

. Jlét}lonal?cience Foundation Panel Review oL
’ ’ . - i " . . . . ¢
. During the week of' Dacember 8-12, 1975, the National Science Foun-
dation convened a seven-panel review and evaluvation of the nineteen

/7 ) precollege curriculum préjects then being supported by the NSF.. ' This

review was responsive to guidance from the Congress of the United States
and the National Science Board. ‘ .o

Forty-two organizations responded.to a request to nominate panel-

ts for the review from which seventy-three panelists were selected.
! reports produced reflected the-views of the panelists alone and not

1 AR those of ,the NSF staff. A complete report of all panel evaluations and,

) in particylar, 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. Writtencresponses for use by the panel were prepared. The panel
_responseg to the nine- rev1ew questions are reproduced below from that

fport. . c

. = A
2 L4 4
.

‘ Question 1: I8 there a genuine need for these imstructional-
‘ " materials? ’
>The HSP staff.conducted & needs assessment as early as 1966
( with several additional conferences, hecks, and feedback programs
- . designed to seek direction' from schoofs, students, _and thé public.
. This .needs’ assessment i3 considered by the panel an important .
- feature-of the .project. -~
- / Some ‘of the needs to which HSP responds include: -
. : 1. ‘learning materials specifically for the middle and junior
B - T high schools .

H 2. haterials which emphasize societal neéds co. .
. "+ ' 3. science for the middle -school years-which emphasizes the
- . 1nterre1ati.onship of science and sogiety, science dis-
covery' and application, and scienceand other academic
) disciplinee

- . 4. -.a curriculup with the student and hex; or «his {mediate
. environment as ¢éntral to the activities ]
‘ 5. a program that considers issues, problems, and values as -

. . well %8 basic content ,
' ' 3 " 6. materials appropriate £or a students in grades 6, 7,
- *  and 8 ) ‘
v ’ 4
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T . 7. materials that allow choice, sequencing by the student,’
and individual -approaches . . " $ T
Thesé needs are generally’identified, discussed, and advocated
by current educational leaders, researchers, and ph‘ilosophers.-
Materials are genelally ‘gppropriate for the diversity of
~8tudents' maturity during. the three-year middle or junior high
" school yeats. This program could serve.a potential three million
« students annually., fThe developers report that the program will - )
‘ ipitially reach "no less than 10 Pprcent” of‘,"t'his population with -
an anticipated goal of 50 percent’ if‘ national implementation pro~ )
grams are conceived and supported. ) \
HSP represents a unique program with the previously listed .
characteristics. 1In addition, HSP can be described as a hands-on,- .
] .student—centered," individualized, .and interdisciplinary learning
"l e . éxperience. "The m‘:n-textbook nature ' of the progam makes it unique.
The panel endorses the developer's claim that no viable alternative
materials with these Ccharacteristics exist. :

kY

f-

-

- Questjon -2 - I8 there % mrket'for these instructional materials? ' .
At present, many types of middle school/junior high school

science programs revolve ‘around the #use of a' textbook. Thus, the

Buman SCiencep Project materials’ add a significant ‘dimension to

avai}able science curriculum. . . . /
- - Because of the modularized approach, this curriculum, or . '
ot fractions thereof, can be used within present science.courses. ghe—™ — - -— -

T, 7. Ruman Sciences Project could be offered.as an alternative to or
réplacement of tfe present middle school science program, ° Ce
¥ Since the curriculum Project treats topics not traditionally - ,
: presented in .the targeted grade levels, somé in-service teacher ,
- education must be included in any implementation program. T:he ;
training should include didcussions of handling potentiglly sensi-

tive issués (for example,' divorce) as well as reviews of basic. :,
. biological and social® sciences. — - ) )
! . . The panel is ‘not aware of any‘similar materials which have

been Pproduced by commercial publishers for the same- audience.
Since we believe that this proqic-t Ais, a good alternative to present -
science curricula, we hope .th commercial 'publishers eventually
will consides developing materials with characteristics ligted in
the answers -to question 1. . However, we do not expect such action
until the basic developmental and feasibility studies of the Human )
v Sciences Project are completed. - y .
Question 3: Do these instructional materials, possess a clear

- " purpose and rationale? ) N
\

The jnstructional materials possess a clear purpose and
rationale. The panel agrees with the stated assimptiqns that, by
using the materials, cgfgnitive skills such as problem:solving and
7. critical thinking can be learned as can other elements of the
" curriculum. :

The panel agrees with’ the project staff that "values inherent’
in the curriculug' are critical thinking, autonom learning,

[

assumption . of ri ponsiblity, cooperative efforts in clasgroom

{ : . .
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. s endeavors, shared managerial 'respgnsitiiliti,es between student and’
" - teacher for the -classroon environment, decision making, evaluation
X . of -'data, dealing with problems, self evaluation of individual
. ~ performance, scientific approaches 'to problgrﬁ solving, and Yaiu.e’ '
- . . .judgments hased on evidence.” ) : o L
.y -  The instructional materials allow for thes fulfillment of the
- assumptions ‘and the goals . since, by design, only those units
’ Qcceptable ‘to the paréntsy teachers, adfni-nis't;rators, and community .
. /"« members- would be used. . ' , ‘
.- , L The general groupings: into“which the curriculum is divided are
" . . . well conceived. ' In addition it provides for choice on the part of
’ ' both’ student and teacher 'to design a cohesiye' package to fit the -
’/ . ) educational needs of the community. The-field testing procedures
A will provide feedback which will allow the 'staff to revise, add, -
and/or delete materials.. The final product"gl\wuld be a curriculum,
which  is 1c1e’ar and’ undergtandable to most students in the target

»

. group. ‘ ) \ ", )
’, . The modules were designed 1) to meet the concerns and inter-
N ests of the studehts -and 2) 'to focus upon the interface of the

natural and social® sciences’ The educational effectiveness of the
modules is plausible gince the materials qffer the use of direct
experiences as well -a phenomena through observation as the learn-

s . ing mode. . . R '
- R Question 4: I ‘the" content of these instructional materials
4 ‘ . " scientjfically correct? ) ‘
. ' ' . L !
";\ .. The. materials are scientifically accurate, The thoroughness
, R " with which internal .monitoring is performed assures accuracy and -
., - currgncy. )

. ‘The panel feels that many areag,.are covered superficially
 “rather than in depth. ‘As-a result the program addresses itself
_toward developing a scientiflically literate ‘society. The materi--

N als, - althqugh human biology oriented, have had input from other
. 5 S . natural sciences as well as the social sciences. . .‘ . ,
. . L .- In' telecommunciations with review panelists, the project btaff
I *,  indicated that some of the materials which do not fulfill cthe
/ o __‘stated objectives are bein'g removed or revised. ) )
. ~ -, . .. >
C et . *'Question 5: I8 the content -Qf these instructional' ' materials - =

. educationally sound? . - At
, < A ;\ : ' ) .
The. fact that HSP. addresses itself to current .problems sug-

gests that portions ‘o.£° the curriculum could posgibly ‘lead to ‘

s controversy and d'i,fference of opinion. The availabjlity of modules -
', .on these issues, however, is an attractive feature of the program.
.\ ", * The'materials are educatidnally sound. They are individual- - -
.' ; ized jn a manner which gives students ~the' freedom to respond, the ’
: . “freedom to choose, and the freedom to proceed at a chosen raté. ‘

. o ' HSP is not a course or & course sequence’ in the traditional sense.s
_*' 1tS molular nature provides opportunity for schools, teachers, . stu-

"‘., . dents, and.communtties to structure the kind of program that is -

. oW meaningful to them while providing a resource ‘of suggestions that
- are concerned with meaningful and significant topics in tpday's

e - society. [P e
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. , Compared to other available programs, as;\gé less dependent
. upon student reading ability, ‘interest of all students; and'general-
; ability, motivation and level of maturity. The approach  to HSP
. content, if handled in the Manner-recommended’by the devélopers,
insures that students at different leyels can be ad¢commodated. The
. . ¢y Materials and the approach, largely becaugé of the nonprescriptive
' - s, characteristics, appear’ to be equally dppropriate for all
* students. M
T 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 moduleé. .Teachers are provided
information to assigt 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 ‘ig : .
, convinced that the HSP materials complefed to date and the results ©
' of the field tests to date indicate that the matbrials are ipdeed .
educationally sound. "

»

Question 6: Are the proposed and anticipated outcome’s of the

. ‘ instructional materials desirable? :

"

! The anticipated impacts dutlined would provide expanded oppor-
turities to middle school students in science education with the _
focal ‘point being human sciences. The panel expects stufents to ,
find the program interesting and stimulating. - .
Teachers may need 'to develop additional gkills to handle the
" subject material effectively. 1In particular, seachers—would need
to be prepared to handle reactions of students to €he social issues
. that are treated in cer®®in modules. ' .
» . School administrators and ‘boards of education may be placed in -
a position of ‘defending the’ adoption of the materials because of
; the explicit nature of certain sections on development and repro- o
) duction.  The target population, because of its diverse level of ’
mental -ind .phygical ‘development, mqy ~need to _he selectively. .

N screened to.provide altefnate activities. This same problem will .
) be experienced with certain non-sensitive materials because some of N
the activities seem to be simplistic and would not challenge the
‘v ~ gore ‘mature students in the middle school age group. However,

' because of the modufe approach €0 the Iearn}nd activities, gelec- . :

"+, tive assignment ‘based on the 'need, abilities, . maturity, and
N - N

~

0 o interest of the user canh be easidy arranged. \ R RPN
« v ) The panelxrecggnizes the need for educational activity with ) - g
socialiy sensitive material, Potential /ugers ‘of HSP should be - , 5
R cautioned that there is some of this ' of‘inséructional activity ¢ )

included. The panel gsuggests that thpre.may be parental reaction;
‘ to the introduction of a few.module' ics ptesented for review, .
. ( R There is no discernible sexual, Jicial, or ethnic bias in the - /
=, material provided the committee. There may be some selective use
' of modules d€pending on the gex of the student. Rowever, this is
- . . . R ' . . ) | S R
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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?

‘1o use these 1nstructiona1 materials effect1ve1y teachers need
skills #n the use of individualized instruction procedures, self-
paced learning, and the inquiry approach to science. Depending on
their background and experience, teachers 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 regrganization: It should be
recoghized that teachers who are to direct more than twenty-five
segdents 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. o

The modules are multimediated and cost-competitive. Most of
the resources needed are normal budget items or available within
the schools.

If a school distrieé¢t chooses to “adopt the complete set of
modulés?s the administration may wish to conduct the, parent orienta~
tion program recommended by .the project directars. It shoulq‘be
made clear to the parent 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 opportun1ty to participate in .

théir child's choices.

Question 8: Are, the costs for 1mp1ement1ng these instructibnal-

. " materials reasonable? . -

The naterials costs for the program are no greater, and possi-
bly less, than’ the ‘costs’ ‘of 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
example, modules on the topics of divorce, death, and reproduction
are being tested. The panel beligves that these tmpacts may be
minimized in three ways'
1. Because the materials are modular, any bopics can be
eliminated.from the program. ‘
- 2. The project staff and trial centers are undertaking a
" careful study of all materlals.” This study includes
reaction of patents: as well as students. The . panel
believes these tests will result in an 1dentification and
;gvision of potentially sensitive areas.

w
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. 3. Orientation programs can help 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: TIs the management/organization plan adequate for
producing 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 df 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 af the materials geen by the panel, management/
organization plans are demonstrated to be. excellent and well-
executed. : .

Follow-Up Study .

— . s - e e

Corley 71978), one of the field tdst teachers, jidentified geventy-

five students who had participated in the testing of the Human Sciences

4 Program at Lansdowne Middle School, 1973- 976, and seventy-five students

who were randomly selected from the s graduating class ‘(eighth-

- grade). Both groups were stratified into the three ability-level sec-
tions in accordance with the school's grouping policy. ¥ N

Pifty-eight Human iences students and fifty-three non-BSP stu-

denis were located at Lansdowne High School. Achievement grades in

sciénce for grades nine and ten were cofipared. A questionnaire was

‘distributed “to the former Human Sciences students askifig 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.HSP and non-HSP studgnts had similar pat-
terns of achievement as determined by grades. Although grades were
slightly lowet for HSP students .in accelerated ninth-grade biology,
there, was. no corrobdration of an HSP effect in student responses to the
questionnaire. .

“

Student ratings of Human Sciences were very positive, “with ‘mean .
values between four and five on a five-point scale for all six items of

- , Vo
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the questionnaire: amount of science learned, ability to read direc-
tions, opportunity for problem solving, knowledge of science equipment,
attitude toward science class,-and preparation for high school science.

~

%

. Sumihary

2

This chapter has presented data supporting the rationale of the
Human Sciences Program. The rationale assumed that 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 psycholody, proposed. that
early adolescents ‘were generally not capable of formal operational®
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. GClearly, the results of these additional studies lend.
further support to confirm the success of the curriculum rationale and .
the materials developed to implement it.

-
.




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. She 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 devélopers 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
emphasize the "precursors" to science concepts that could be developed

" rexperientially. The result of this major development and testing
effort is a three-year inter-disciplinary sgience curriculum for use
with ten- to fourteen-year-oldsim sctence Cclasses. :

Formative evaluatibp 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 Fommative
) the Human Sciences Program

uation of

Academic Grade No. of | No. of Nox.of
* . Materials " Year Level (s) | Schools | Teachers | Students
3 Pilot Modules "1972-1973 | 6,7,8 . 19 18 540 -
5 Level I Modules 1973-19M 6 7 19 { 672
4 Level II Modules | 1974-1975 ¢ 7 7 13 490
4 Level TII Modules | 1973-1976 8 7 10 335
8 12 14 519

1 Level III Module | Spring 1977
. - ; \ L

The Human: Sciences Program divided each school year into sections
of from six to nine weeks for which a particular material, each
T 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,
R .
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A key characteristic of the program was the provision ¢f a bounded
free-choice environment for students. "Bounded" means that students

were asked to 'stay within the boundaries of the modlle and activity

design of the program_ and to remain essentially within the activities
or achkivity 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 all of the equlp—
ment, supplies, and other materials needed to conduct the act1V1ty
*successfully. There were more activities 1n each module than any -
single student could complete within the allotted time perlod No *
activities were prescribed.

S

-

Students could choose the activities they would do. In some
instances the opportunity was provided for students to devise their
‘own activities. The choice of activities made it possible to include
marly_ 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 tould 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 edugational value
for some students. Choice was not from the whole world but from 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 partlcular theme. Subdivisions within modul es--problem areas
or c1usters-—prov1ded 1nterna1 organization for closely related
activities. g

The three pilot modules were deliberately constructed to be as
different as possible from contemporary science materials. The
rationale for this approach was to challenge staff and writers to be
as inventive as possible. The major constraints were the pre-estab-

- 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 their .needs and concerns, not on teachers' needs and
ncerns.' The assumption was maMe that as modifications of materials

were made, "each being influenced by immediate feedback from testing

the precursors, it would be easy e adapt materials toward those that

were already in the marketplace, but probably very difficult to stretch

them in radically new ways.

. N i,

. Evaluation Outcomes

- Formative:evaluation,of-Human Sciences was a small past 6f the
b !
total curriculgm development ‘effort. It accounted for the expenditure

* . Y
“
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of a,small part of the resources allocated to the project. The

v ' ten51on between development of curriculum materials and evaluatlon
developed in this project as it has in many others, with development
‘taking limited resources when cut-backs were ordered.

. - Tne summative~formative evaluation distinotion had been adopted
. by the Bcience 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
P - these separations has been presented elsewhere (Robinson, in press),
but the point needs to be emphasized here. Formative evaluation is o,
inadequate for use with innovative curricula. Critics of anything
new wish to know how well students achieved in terms of existing
. achievement criterid. slmlarly. school personnel concerned with
pregram effects wish to know how students achieved in terms of criteria
they know. Innovative materials 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 evaluatlon pPlans for innovative b
curricula. . -

A Innovatlve ‘curricula usually raise new questlons about teaching and
learning. Many research opportunltles have been lost by the dlsengage--

ment of curriculum development and evaluation from research. This does ’

not mean that those engaged in curriculum develomment should do -
research. It does mean that interaction. of developers, evaluators, and N
researcheérs, 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 flndlng of the. fdrmative evaluation of Human‘S01ences was )
the need to:provide resources for student testing and grading. v <.
Develo t and testing of such materials is espec1ally important for )
b 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 E .
* presented in sections devoted to thaose specific topics. . L.

ol . Data from the evaluation studies showed that: . - -
1. Human .Sciences was equally effective in different parts of ‘th

country, with a variety of teachers, and with . sbtudents of a de

range of backgrounds and abilities. ,
‘2. interdisciplinary studies, seIectlng-content and methodologies

from the biologijcal, phy51ca1, earth, social, and behavioral -
. sciences, could be accommodated in self-contained classrooms in ' Co.
elementary schools, in departmentalized elementary and secondary . = ..
. schools;- arnd in team-teaching contexts in middle and gun}or hlgh
. schools. ~ : v
activity choices’ of ten- to fourteen7year‘ords were not clustered

Pt . ’
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by content or difficulty, nor‘were.they infIuenced 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 skllls were used meaningfully 1n
contexts where-students needed them to solve problems of their

choice.
6. students can improve their skills in self-direction, with .
- decreasnng need for contlnuous supervision, in a bounded free-
R ch01ce environment. -

7. activities which were potentially controversral drew parent .
o support more consistently than admlnlstratlve support or support
; by department chairpersons. . .
"8, the assumption that activities should be introduced in concrete
ways, not yet requiring formal operatlonal competence was a
correct assumption in terms, of the competence of early adolescents
in loglcai thinking. .
. /

- Parents,steachers, admlnlstrators, and students validated:
1. the nece551ty fors 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 ﬁh@prtant as

+ reading, writing, and arithmetic. &

2. «the study of human beings as a legitimate subject of study ‘in
middle school/junior high school science classes.

3. the importance of providing students w1th-opportun1t1es tq- dlSCUSS,
question, intervilew, observe, and in other ways interact with,

- adults and- ‘young “children, as well as with the studdents' peers,

, as part of a science _program * for middle schools/junior high schools.

4. the role of student experlence with choice and evaluation of
activities in’contributing to decision-making SklllS.

Testing a variety of options in the Human Sciences Program showed
that :

1. activity- spec1£1c evaluation problems wers most’ effectlve for
evaluating student performance when they included both student

t self-evaluatipn and tasks for external evaluation.

2. . act1v1t1es with structure'and explicit directions were more useful

) . to, and more used by, students than other act1v1t1es which provided

‘only suggestlons for what might be done.

i 3. introductory prose should he limited so that students\can get
act1vely engaged in doing omethlng early in an activity. Expo-
sition,.clarification, an elaboratidn can follow as needed.

4. 4ctivities selected as most valuable by students usually required
action and thought together. Where the "doing" of an activity

o ». could be done w1thout'th1nk1ng, postponing reasonlng until later,

student ratings werg loyer. ' .
5. .actlivities. had -limited appeal for most students where reading was
the only form-of "doxng. :
: ‘6. students worked best with activities they./ould 4@’ alone or with
’ one partner. Other activities requlr%ng a. group. of three or more
students were generally beyoﬁ% the _group, skills of early adolescents.

&
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7. 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 test items,,
given the classroom environment of options in aoﬁiﬁgg; choices,
was at the 50 percent level of %!ccess--the predi level.
This siccess level was desirable for evaluation purposes, but
was considered by the students to be tootdifficult in relation
to their feelings of success or failure.

i -

Al

Student Attitudes

.

0
-

Data from three administrations ‘of attitude measures, from i
activity evaluation data, and from one study using a comparison group
showed that Human Sciences 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 in 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 classes 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. :
.Legical Competence - ) . . -

éssumption that most early adolescents would not be capable

of 1 operational thought, and indeed, that§£here 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 N
Your Logic?"™ 1In 1974 dver one-third of the sixth-graders gave pre- -

operational }esponses to concrete operational problems.: At the same
time, over 85 percent of the eighth graders were giving concrete
responses to formal operational problems. By the end qf 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 respoﬁsqs to formal
operational proBlems. These data are consistent with other research
that finds most students enter ninth grade with concrete, but not
formal, operational competence. — P4 ‘
\//‘ . ) RS

Teachers and Human Sciences -

. The field tests showed that with limited orientatioq and few - ‘T\\\\‘~'
resource management materials, teachers could learn to: .
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* 7 1. teach science classes in which many different acé!tities are’
going on at the same t1me
2. treat students as individuals with unique needs and sk&lls, and

- assist them in selecting the most effective combination of
. activities for their growth and development
3. devise cooperative evaluation and grading programg “with students
4. s¢lve classroom management problems and work with students to,
help them ﬂﬁke individualized curricular choices in .a complex ,
multimedia program; the end result of which is a highly valuable-

. L learning experience for both studernts and teadhere. ) - .
e - '\
Y, &, 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 "Here 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 ofgtables, charts, or other organizational aids included for
data gathering and display. Questions were imbedded in the’ actigety,
but were.left to the student as to their use. .The guiding rationale
for the earfgp activity design was to test a variety of forms, but to
] -provide oppoitunities to handle activities in a variety of ways, and
. to encourage 1nvestlgat10n curiosity, and ¢reativity. ~Through many
incremental steps and’ with much discussion, clqzsroom okservation, and
evaluation, the final act1v1ty structure Yas developed., This structure
is exemplified inte mahy forms in th rimental ‘edition of KNOWING,
. the last module o be developed~and test

’

. .

Flrst short 1ntroductory paragraphs; des;gned to enable students
to, decide whether or not they wanted to the tlme to do the activity
were found to be an effectlve way to beqnn Many activities were
designed with introductory paragraphs onl? about five lines ‘long.

The task of writers was to attempt to.imteérest as' many students in
ch0051ng the activity as possible ;oo

) Second, action%—preferably activities.action, dealing with the Z
- . wenipulation of objects, gnd[pr events--was found to be more atfractive
to more students than other alternatlves Action could not £follow
»  long pages of exposition. If exp051txon was necessaryvxn an aCt1V1ty,
ALt should follow rather than _precede the action. When expasition
. e followed action, students had good experiential reasons for“ g1v1ng
. their attention to expos:.tlon : Lo 20 . P
T Third, dlrectlons needed to be illustrated wherever p0551b1e to
1 ‘help students understand what they were to do in the activity-.

-

A ¢ 4
e~ Many kinds of action, or "doing," wereaprovided within activities
. in order to accommodate the wide variety of -styles;that students

preferred. Table 100 shows the major kinds of thindg students did in

« ‘activities. Many activities. contained several ‘of these "doings."
J " s - - T
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. TABLE 100 !

What Students Are Doing in Human Sciences

N}

i;;;eciating . Information gathering Nurturing
Constructing ~ Interviewing Reading 4 "&N
Creating ' Listening Valuing

Degiding Listening/Watching Watching/Veewing
Experimenting ] -

.
* .
1

They are essentially self- explanatgry. Constructlon—-bulldlng pieces
of equipment or constructlng objects--is ome kind of manipulation of
physical objects. “The care of plants and animals became a necessary
env1ronmenta1 managément skill for students. 1V Just caring for
organisms, keeping them alive and healthy, was considered a legitimate
science act1v1ty for students, rather than for teachers. "Information
gathering" was distinguished from "experlmentlng" in that in many
activities information was gathered in naturalistic séttings without
attention to.sampling or control of variables. Activities included
worksheets, which in many cases contained additional content and
procedures. For most acti » question had specific, correct
responses. Open-ended problems were agso retained in some activities
to enable students to dev op their own explanations, to compare them
with other’ students, to resent their ideas in language as much as
possible, and to initiat allenges by other students so that they'.
had to give reasons for their interpretations. The Student-student
interchange has become an importany{ part of the de51gn of Human
Sciences' activities. .

Figure 31, page 186, shows three kinds of activity emphages that
were foupd to be importaég for early adolescents. Cognitive purposes
are common to'every science material. The means used to achieve
cognitive purposes will yield meta-learnings (unplanned learnings)
that can be taken into account, such as feelings about thg~object,
feelings about science itself, feelings about oneself, and what one
can and cannot do. Science activities for this age group should
legltlmately have craftsmanship as a major pusmpse. This dQes nét \
mean that cognition is éxcluded, but in some cases the cognitive >
outcome may not be realized: The building--the production of, a
model, & piece of equipment, or another object--is sufficient for ‘some

.students. Finally, affective purposer-developing empathy and appre-

ciations--is also considered legitimate as a prlmary 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 the evaluation prob set to ensure that early
adolescents have as much oppoftuni possible to provide explana-
tions in written language.

A - '
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Figure 31. Three kinds of Human Sciences activitiles.




The final characteristic of hc;i@ities relates to ¥egponsibility
and management. Students choose an activity; are responsible.for »
S 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
neécessary part of coping in the contemporary world-and should be part
of a science program. when the activity is completed, the student is
résponsible for securing a copy of the evaluation problems, completing
* ’ them, returning them .to 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 choosing/ that activity will have
similar opportunities to learn. Evaluatiod data gathered throughout
‘ " the field test period indicated that thes€ management skills were
. improved in test classes but did not rea the desired levels.

S

; Summary

. . . 3 .
/ The Human Sciences Project was given the challenge of producing
an pnfirely new science curriculum that would take intd\ account the
developmental characteristics of early adolescents. The Human Sciences o
staff accepted this challenge, asking the question, "How can the -
- . SCiences contribute to the development--cognitive, psycho-social, and
personal--of early adolescents?" This question turned out to be ags

. more profound question than when it was initially proposed.

The resulting curriculum rationale broke with traditional
- , materials in many significant w - 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 thatAvere not assigned, but that students chose.- A major E
‘ . - intent of the flesign of the materials was to enable students to
] - . develop resoyfce management skills in an over-populated, limited .
resource environment in the Human Sciences classroom. Activities-were .t -
-provided in limited quantities so that-all students could not chdose
' the same activity at the same time. Students were responsile for
recqrd4keepin§ and evaluation of their own work and of the materials.
e 4 . 4
A . The program continually used evaluation data in construgting 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. ‘ .
. L B -
Achievement, cognitive, attitudinal, and observational data
« gathered during ‘the formative e@aluatipn illustrated problems, raised
. ' new questions, and confirmed a priori assumptions of the rationale.
A2 h . This self-correcting process has demonstrated that science materials ‘
can be produced that instruct early adolescents -and contribute to N :
l ’ ) . : i 1 .
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their achievement in science, their cognitive devefopmeﬂt, and. their

" positive attitude toward science courses. The self-corretting pfocess
also demonstrated that teachers can learn to teach—with such magerlals
_For some teachers, the materials were natural, something they had hoped
would come along. -For others, the diversity of activities and choice
was confus;pg, sometimes threatenlng. Success varied a great deal.
Although teachef# ‘differences have yet to be studied, a casual review
of the data shows the teachér variable to be important. Clearly, this
curriculum program is not for all teachers. But for those teachers
who came to understand the rationale and the facilitative role of the
teacher, this program was both challehging and valuable. :

ReYPorts of a few parents whose children had moved on into high
school indicated that Human Sciences was a most valuable experience.
They reported that their children had learned how to learn science
and wanted to learn more -

s ——

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 honér studentswith four years of mathematics
» - and science in high schooi and was earning.A and B grades' in college.

Her comment was,. "Human Sc1ences was the most valuable experience of

my life.”
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