DOCUMENT RESUME

ED 046 790 24 SE 010 813

RUTHOR Mayer, William V.

TITLE 2 Model for Improving Biological Education in the
70's, An Experimental Instructional Module Dealing
With the Tanvironment of Man. Final Report.

INSTITUTION Biological Sciences Curriculum Study, Boulder, Colo.

SPONS AGERNCY

O0ffice of Education (DHEW), Washington, D.C. Pureau
of Research,

BUREAU NO BR-9-0087

PUB DATE 15 Oct 70

GRANT OEG=-8~-9-150087-5C07(010)

NOTE 50Dp.

EDRS PRICE EDRS Price HF-$0.65 HC-$3.29

DESCRIPTORS *Biology, *Curriculum, Curriculum Development,
*Environmental Education, Evaluation,
*Interdisciplinary Approach, Program Descriptions,
*Secondary School Science, Social Sciences

IDENTIFIERS Biological Sciences Curriculum Study

ABSTRACT

The history of a Biological Sciences Curriculum

Study 3:03ect which developed procedures for producing instructiomnal
modules is outlined, the 33 critical steps in the developmental
sequence are shown dlagrammatlcally, and some steps are described. in
the. text. The relationship of these tasks to the theoretical
currlculum development literature is shown, and their appllcatlon to
the preparation of a pilot module, The “nv1ronment of Man, in a
sequence .of units with the theme: Man as a biological and social
organism living in a finite enV1ronment, is described. The general
) objectives of the series intended for general high school students
and a synopsis of the intended contents of the other seven modules
~are provided, together with a detailed specification of the
objectives specific to the pilot module. A descrlptlon of ‘the student
- and teacher wmaterials in the pilot module is given, and a model for
-~ field: testlng the materials for a formative evaluation described,
~"although this was not completed when the’ report was prepared Two -
~attachments, Teachers Instructional. Handbook for "Tnvestigating Your

,“nv1ronment"'and Student Resoonse Book- for "Tnvestlgatlng Your e
*Environment,"™. referred to 1n the text were not 1nc1uded 1p thls

collectlon.‘(AL) : :




BRI 00k
A2y

\ A ~ FINAL REPORT

Project No. 9-0087
Grant No. OEG-8-9-150087-4007 (010)

EDO 46799

A MODEL FOR IMPROVING BIOLOGICAL
EDUCATION IN THE '70°S

An Experimental Module Dealing
with the Environment of Man

William V. Mayer
Biological Sciences Curriculum Study
University of Colorado
P.O.Box 920
Boulder, Colorado 80302

October 15,1970

u.s. DEPARTMENT OF HEALTH, EDUCATION - :
: .- & WELFARE FE

{ OFFICE OF EDUCATION
.- THIS DOCUMENT HAS BEEN REPRODUCED
{ . EXACTLY AS RECEIVED FROM THE PERSON OR
" ORGANIZATION ORIGINATING IT. POINTS OF
i - VIEW OR OPINIONS STATED DO NOT NECES- '
i 'SARILY REPRESENT OFFICIAL GFFICE OFEDU- . !
"1 * CATION POSITION OR POLICY. .

'U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

, 7”,Offic§ of E'du'ccviﬁc'n' . _var}'equ of Research -




EDO 46790

FINAL REPORT
Project No. 9-0087

Grant No. OEG-8-9-150087-4007(010)

A MODEL FOR IMPROVING BIOLOGICAL EDUCATION IN THE '70'S

An Experimental Instructional Module Dealing With
The Envircnment of Man

William V. Mayer
Biological Sciences Curriculum Study
University of Colorado

P. O. Box 930
Boulder, Colorado, 80302

October 15, 1970

' The research reported herein was performed pursuant
to a grant with the Office of Education, U. S.
Department of Health Education, and Welfare. Con-.
tractors undertaking such projects under Government
sponsorshlp are encouraged to expreS° freely their
profess1onal Judgment in the conduct of the progect
Points of view or opinions stated do not; -therefore,
necessarlly represent official Offlce of Educatlon ¥
9051t10n or pollcy.. B ,

- U. S DEPARTMENT OF
HEALTH, EDUCATION AND WELFARE

Offlce of Educatlon_-:
w Bureau of Research o




. 'Full Text Provided by ERIC . N S

Preface

Implementation of educational theory, research and innovation con-
tinues to move at a much slower pace than contemporary society demands.
The significant and continuing challenge to the Biological Sciences
Curriculum Study is to keep pace with and adjust to the rapidly chang-
ing concerns and needs of the society it serves.

Such a challenge was posed by the recent resurgence of concern
about the environment. Traditional conservationists were augmented by
a new breed of ecologists whose warnings about the rapid deterioration
of the finite resources of the earth began to be heard. As a conse-
quence of this new interest and concern, educators have begun to look
for effective ways to inform and appraise the public of the true nature
of the "crisis," if there is one, and of the problems that must be
solved if world-wide catastrophe is to be averted.

The Biological Sciences Curriculum Study, as part of a proposed
new modular program in biology for the general education student, has
attempted in this study to begin to meet this challenge of concern
with the ecolegy of man.

William V. Mayer, Director
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l. HISTORY OF THE PROJECT

Introduction

The original proposal for this project was submitted in July, 1968
and amended in January and in June of 1969. It was originally conceiv-
ed to be part of a nationwide effort to provide model materials for
education in the 1970's, This effort was guided by the Division of
Comprehensive and Vocational Education and involved 17 "mcdel" schools
and other agencies that came to be known as the ES'70 (Educational
Systems for the 70's) network. These schools and agencies were to de-
sign, test, and report on innovative models for improved instruction.

As originally submitted, this project proposed to:

a.

Define performance objectives in terms of content, cog-
nitive and affective behavicrs consonant with the needs
of the vocatiocnally oriented population of students and
with current societal: concerns (Spring and Summer, 1969).

assimilate as many instructional modules as budgetary
limitations would allow. These modules would reflect
the outcomes, delineated as performance objectives, and
would incorporate materials already in existence as well
as those developed as part of the project (Academic year,
1969-70)

identify, modify, and develop instruments that measure
both content achievements and changes in performance
behaviors. It was considered feasible to develop, con-
currently. wmth objectives, the modes and instruments for
evaluating instruction and pupll performance (Academlc
year, 1969-70) : : :

,traln a group of test teechers and admlhistrators for
_ the 'use of the modules in flve of the ES'70 model
-schools, (Summer, 1970)

.testlng the modules 1n the flve schools 1nvolv1ng the

students of the teachers tramned 1n the summer programs.

. (Academlc year,.l970-7J)

p,rev1se the materlals as 1ndlcated by the evaluatlon and
- 7. .-conduct. an expanded tralnlng program including blology
;gteachers and admlnlstrators from all 17 of the ES'70




It should .be noted that the success of the project.was predicated
upon the involvement of a number of committees.acting-in advisoyy  capa-
cities with a full-time project staff. These committees .were to. pro-
vide the project staff with & continuing source of expertise . in,.and
evaluative comment upon, the procedures . undertaken by the staff and
upon the material produced.

Fundznq of the project was completed in June of 1969 in the amount
of $75,000.00 with no commitment beyornd the first year of operation.
An amendment growing out of the short funding added $15,000.00 to the
project in order to increase- the first-year capability and to spread
the work load more equltably over the hoped—for second and thlrd years
of the project. “

Subsequent to entering into the contract agreement with USOE,
several events of significance to‘the-project occurred;

@, Stafflng of ‘the- project was completed in July of 1969 and
-an ad hoc adv1sory committee .was assembled to review ini-
- tial- staff proposals ‘and plannlng. 1/ As a consequence
.of the two-day conference with th1s group, a prime focus
was adopted for the project. This . focus dealt with the
need ‘to. consider Human gdgptabllltz,and Stirvival as a
,major bLologlcal and social concern. The need was estab-
- lished for selectJng or. developlng ‘materials that are
: -relevant to the, tudent the teacher, and the soc1e+y.

b. ZThe adv;sory commlttee and staff concludeu that with ini- |

. :tlal funding- so.low,” devotlng a full- year to speclfylng e
e obJectlves would not be as. profl able’ as: dellneatlng the
‘7-components of an: 1nstructlon41 mcdule, preparing a.design .-

for modulefdevelopment, and 1mp1eme 1ting ‘the desian by

fa‘developlngfand produc;ng ‘one: module.- This’ plan would.
ffgalso servehto 1dent1fy ‘and - suggest solutlons to problems
" 'seen:.to be‘lnherent in the requlrement for formatlve

s evaluation{of ‘th Hmaterlals produced ' :

‘“ﬁthroughoutjthe year 1969 Vanulncrea51ng cacoph-




d. Also, during 1969 and continuing to the present, there
has been a veritable flood of new books and articles re~
lated to problems of the environment and of hastily con~
ceived materials purported to "teach" students about
environmental problems and their solutions.

'As a consequence of these events, the staff has repeatedly found
itself working in the midst of a constantly changing environment almost
devoid of stable counceptual frameworks and investigative techniques
upon which an effective module to study the environment could be brought

" to fruition.

It is in this context that the first development year ends with
the pilot module partially completed and essentlally untested, but
firmly based on guidelines that have evolved through repeated examina-
tion and evaluation. The excitement and approval of reviewers who have

. studied the progress reports, - outlines, and preliminary materials
attest firmly to the correctness of our directions and to the desire of
blology teachers across the nation to work w1th materlals of the type
and quallty described in thls report ~

Project Development overview

- Two: reccmmendatlons proposed by the Ad Hoc Adﬁisory Oommlttee
were the immediate. concern of the progect staff in- the fall of 1969, .
The recommendatlon that’ env1ronment be the initial area for development
of currlculum materlals initiated a literature search that qulckly grew
into an. overwhelmlng actrv;ty. Letters were sent to the blologlsts on

- the BSCS Steermng Committee to ellc1t the1r suggestions for the most
cogent papers or books' deallng with six particular aspects of the en~
vironment. 1uent1f1ed from the initial ‘literature search. Responses to

’,‘thls letter were 1ncorporated 1nto an 1n1t1a1 worklng blbllography of
, hlghly selected paners.. ”u'_a.”. S ; =

The secon ,recommendatlon comlng out of the Ad Hoc Adv1sory Com—

‘mlttee meetlng was the deolslon to abandon a” textbook approach and to

B conslder the spe01f1catlons of what a: teachlng;module could be, the
o components ‘that” a module should ‘have,’ and -how a ‘module - ‘could be devel-
: ‘oped The outcome of th1° llne of” act1vit1es q to the module develi

_ 7 : ”‘Z"The Tragedy of‘f |
};formed:the esSentlal'elements of a content nar- . .




The staff developed several sequences of terminal objectives--
objectives that specified what students would do during the course of
instruction. The final sequence of objectives appear.in “Investigating
Your Environment," the teacher's instructional manual. With the speci-
fication of objectives, the task of developing a large number of tech-
niques and ways in which students could investigate the quality and
accessibility of a variety of aspects of the environment emerged as the
task with which the staff would need technical assistance.

A writing conference to generate techniques was considered essen-
tial to bring together the variety of expertise required for this more
technical aspect of module development. A small writing group was con-
vened on February 16 and 17, 1970 to increasa the specificity of the
objectives.of the modulz and to add detail to the objectives to assist
a lafger writing group convened on February 19 to February 22, 1970. )
Two consultants with skills in evaluation attended the conference to

" interact with the writing group and to develop a formative evaluation
design for evaluating the module once it was ready for field testing.

The writing'team produced over 50 technigues. However, these
techniques were largely in the form of ‘laboratory exercises, a form
. that the project :staff was not to maintain in the module. Many of the
activities within the technlques devised by the wr1t1ng team proved to
be useless or markedly 1ncomplete.

Follow;ng the wr1t1ng conference the proJect staff .worked through
the - materials produced to search for env1ronmental areas that were not
, adequately treated. No technlques were produced in the areas of social

percept. ons, att1tudes and oplnlons, food, and technology. Only a
‘limited. number of technlques were: produced for assessing- alr quallty.
pFllllng in the gaps and. revising the technlques produced by the, wrltlng
‘team,.occcupied the . project. ‘staff . for the rémainder of the. grant period.
The . project . staff met with members of the: Instltute of Behavroral
Sclences of the Un1versmty of Colorado to dzscuSS

ys 1n whlch students_




2. DESIGNS FOR DEVELOPMENT OF THE PROJECT

Background

Research in curriculum.design and development is still in its.
infancy. In spite of the innovations apparent.in the curriculum move-
ments of the 1950's and 1960's, there have been few significant de-
partures from the traditional model of the teacher textbook and labora-
tory manual. As a result, curriculum workers have noted few substan-
tive changes in the behavior of teachers or in the quality of.the
learning generally taking place in science classrooms. Although the
type and content of materials available from the BSCS and elsewhere
was of considerable varlety, the presence of the textbook supported
the tendency of teachers to ignore other materials or to use them only
to supplement traditional methods of using the text.

As a consequence of these observations, the BSCS chose to explore
the possibilities of a non-text instructional program centering on
specific and highly relevant content topics. These toplcs were to be
‘organized into instructional modules that 1ncorporated as many as pos-
sible of the constraints and guidelines for curriculum development and
pupll-learnlng available in the research llterature.

A Module Development Sequencev

aAn analysls of ‘this’ llterature and the experxences of the staff
. led to the conception of a “Module Development Sequence“ {Figure 1).
- This sequence ‘served. ‘the" project ‘as an’ heurlstlc model to gulde and
~to. evaluate elements of the development process. ) : :

ThlS task analysls and resultlng flowchart establlshed the follow-
_ 1ng generallzed procedural seque e;for the staff- .=fﬂ: :
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Task 4: Correlate content and inquiry objectives and
organize them into hierarchical rela:ionships
that define a logical instructional or learn-
ing sequence. .

Task . 5: .Describe desired .teacher.performance charac-
teristics and specify those that are directly
applicable to. the objectives of the module
under development.

Task 6: Specify prerequisite. knowledge and skills that
are required for successful pupil performance
w1th the module materials and subject matter.

Task 7: Design and/or.select diagnostic instruments
to measure correspondence between actual pupil
and teacher performance characteristics and
prerequisite requirements of the module.

Task 8:',Desrgn and/or select 1nstruct10nal media and
e strategies that are most" iikely to elicit the
kinds of pupil response.behaviors deflned by

~content and performance objectlves.f )

U Task. 9: Predict. and descrlbe expected or deslred pupll"
o " responses to the’ materlals and strategles pro-
fposed TR :

. Pagk logifAdmlnlster, evaluate, and deflne dlagnostlc 'nf
Lo “test 1nstruments and 1dent1fy tracks for diag-
o nost1c grouplng of the fleld test populatlons.

Prepare an xperlmental draft of a teacher S ...
instructional manual: 1ncorporat1ng pup11 per- "
. 'formance objectxves, medla components, teacherf
{performance crlterla, suggested strategles forl*
'*dlnstructlon, and expected pupll response be-‘t'r

- Task 11:

s1gn and construct formatlve evaluatlon 1n-‘
struments"and procedures‘and test w1th a smallf;




Task 16: Pilot test the experimental materials.
Task 17: Analyze all data collected.

Task 18: Recycle procedural flow at those.points in-
dicated by an analysis of the evaluation data
to revise the materials befort retesting and
final publication.

: The significant evaluatlve components of this project are thus
- indicated to be prlmarlly at Tasks 2, 10, 15, 16, and 17. Procedures
at these and other points in the development sequence are based on
tentatively acceptable data from the literature on curriculum develop-
ment :

Defining Objectlves

The literature and term1nology used in objective specification is
diverse and in many instances contradictory.. What appesars to be common
. to’ all who . regard the speclflcatlon of meaningful objectives as impor-

.tant to 1nstructlon and learning is the realization that it is a com-~
plex task. If we knew 'ahead of .time exactly what knowledge was crucial
for. every learner at any given.point in time, -and exactly how to elicit
the cognltlve, psvchomotor and. affective behav1ors that are most pro-
ductlve of maximum learning responses in every child with whatever con-
tent is used, there would: be llttle need for the extenslve, long-range
 research’ and evaluatlon efforts now faclng the. educatlonal community.

“ What we do. know is: that we.must: ralse ‘and’ test. usable hypotheses with
‘;respect to! learnlng and 1nstructlon .and contlnually seek to valldate
”dthose hypotheses through currlculum research..u‘“

, Deflnlng objectlves is one way of . statlng hypotheses regardlng the
”'means d:ends ‘of the 1n§tructlonal ‘endeavor.’ “Regardless of how be- B
: hav1ols are, def1ned or by what terms they are known,.we are: essentlally C

,,”deslrous of:obtalnlng emplrlcal ev1dence of the effects of instructional
"1nterventlo Se;" The obtalnlng oF such ev1dence requlres a. construct that

':1s capable'of 1nterpretatlon and ver1f1catlon..,w,,:.“n

DSychologz.cal Assumptlons

B The - BSCS: staf has: rev1ewed,the slgnlflcant llterature on objec- -~f
fftlve'speclflcatlon ‘ d ha arrlved at an adaptatlon that’ prov;des an’

i ; j_ _f 5+ SOMmeE: prlnclples or assump—-,
~“ tions on’ whlch'elements of ‘that r tlonale-are based are-"'- A




b. Human learning possesses characteristics that can be rep-
resented by linear and hierarchical constructs, although
learning may not proceed in this manner.

c. Affective .responses, such as interest, attitudes, and _
values are more attainable through active, participatory
questioning styles of instruction, and through inquiry
with meaning to the student, than through passive re-
sponses to didactic discourse.

d. To the extent that human behavior is learned and the
total environment of learning is discernible and de-
scribable, modifying and predicting human behavior dur-
ing and as-a.consequence of a planned instructional
sequence is possible.

. These principles (or assumptions) provide the basis fdr'the gen=-
eralized hypothesis that, given an attainable objective, described
behaviorally, there is a combination of environmental stimuli (in-
structional materials and strategies) that can be effectively used to
elicit a predicted learning response(s). (This does not. preclude the
occurrence of unpredicted responses of greater or lesser value than
those planned for ox predicted.) This hypothesis would- further pro-
‘vide that repeated interventions during instruction that require or

~ elicit the predicted response will result over a period of time in a
higher level or frequency of”thévrespénSE*aftér_the.instructional,se—

. quence than before, Figure 2 is. a diagrammatic representation of this
Jhypothesis. o T o s . ' ‘ :

-High vHigh

_{DiagnOSédﬁr o & Achieved .

"vffKnowiédée;?; e ~ | Knowledge,
U Uskill, e o lskiry,
' Behavioral ‘Behavioral

. Performance '’ | Performance

o liever

Instruction .




The structure of this model might suggest training rather than
what is usually described as inguiry by many science educators today.
However, if the desired response behavior is described in terms of
categories of behavior such as those attributed to scientific inquiry--
problem formulation, formulating’hypotheses,.designipg studies, execut-
ing an investigation, interpreting data, and synthesizing knowledge--

' we can hypothesize that there can be sufficient correspondence with
higher cognitive levels of understanding as opposed to lower level re-
sponses such as pushing a certain button in response -to the appearance
of a'green light.

In this same context, demonstrating that higher level cognitive
behaviors take on a hierarchical structure when analyzed for knowledge
or skills will be possible. The postulation of a hierarchical nature
of the learning process has been described in some detail by Gagne. He
states in summary: = -

Thus it can be seen that knowledge of the principles of
a specific science topic requires the previous learning
of subordinate principles that are general to science, in
 the sense that they deal with the processes of obtaining
. scientific information, regardless of whether this is
'~biclpgical,:physical} chemical, or whatever. Moreover, -
these fundamental principles in turn necessitate the learn-
'ing of prerequisite concepts.,.Science Learning, like
"fmathépgticsi1earnipg,fhas"a'hierarChical'strﬁcture that
- is crucially. supported by a number of concepts and prin-~
ciples that are not content-specific; rather, they are

.. 'general to the study of any and all sciences. 5/

i From this base in. theory, we can proceed to the task of defining
. objectives. We can logically begin by accepting the dichotomy of = -
. '"process". and "content" cbjectives. The first encompasses the means. .
;, by'ﬁhidh'tp¢ envi;bnment'is;pérceived'and‘O;ganized; and the second =
| refers'to. that particular bit of the environment that 'commands the -

© attenition of the learner.  Thus there is the possibility of ‘two hier- .
”fagbhiesjgf;ijécfiv¢s stperimpbsed“Qn‘éachﬁothé?;"‘The?firstj?a;hierf B

archy of proces; and the second, ‘a hierarchy of content. .

‘be.assumed, though this' has not been confirmed, that learn-
;beétjthiqﬁghftﬁe'levels"ihﬁthéSe;piérérChies~fiom;1bW}'
vel demands." Confirmation ‘becomes difficult . /
“the cognitive and psychomotor structures =
nat -is, ‘when’approaching or attend-




Process Hierarchy 6/ Content Hierarchy 74

Creating, discovering, H;3h 
reorganizing, formulating '
new hypotheses, new

problems, etc.

Strategies

.Justifying, explaining,
predicting, estimating,
interpreting, inferring,
etc.

Principles’

Comparing, relating,
descriminating, re-
formulating, illus-
trating

Concepts

. "Differentiated

' Recognizing, identi- _
' Stimuli

fying, remembering,
recalling,»CIassify-
ing £ :

'*Imltatlng, dupllca-
tlng, repeatlng

A Single
.. Stimulus =

. Figure 3. The Nature of Procéss and Content Hiérarchies.




Since the task of designing instruction cannot accommodate an in-
finite variety of possible pexrmutations, it nonetheless can structure
the learning environment so as to maximize the effectiveness of a pro-
posed design. This means attempting. to determine by diagnosis the
functional level reached by the learner or population of learners,
using this level as an entry point, and proceeding through the scale of
demands to the terxminus of the hierarchy.

A second problem of sequencing that demands consideration is the

definition of short- and long-term goals; or, to put it another way,
- the making of necessary distinctions between objectives to be attained
during and after instruction. If our hypothesis regarding repeated in-
terventions illustrated in Figure 2 is correct, we need to give greater
attention to predicting the immediate consequences of our instructional
interventions in order to adequately predict the long-term consequences.
Thus, it follows that the terms terminal and subordinate objectives are
useful in two contexts: 1) with short-term objectives, in reference to
pupil responses during instruction, and 2) with long-term goals with re-
ference to which all subsumed objectives are subordinate. A terminal
objective, matching process and content goals, will have a sub~hierarchy
of -subordinates through which the student moves in seeking the solution
to a proklem. On subsequent days, with different problems of equal or
~‘increasing complexity, the student will repeatedly perform a variety.of
process tasks, but presumably with increasing skill and competence. If
_-the problems given‘areirélated«in principle, the student will, in time,
“begin to recognize similarities, conceptual structures, and finally,
strategies.  Pre-post diagnosis should show substantial gains in those
learnings for which there has been epdugh'reinforcement'offered during .
inStrnction,j,Plaﬁnihg'for—Shoft&termkpe#férmangé’objectives should,
therefore, bear a significant relationships to long-term behavioral |
goals. It is7difficu1t,Lhowevé:,ltoﬁdetermihe‘a,priOxi the point in
... time at which_evidgngé[égﬁSupCess,wiﬁhjlpng?feimfbeha&idral1gdals, ‘
-should show significance when the goals to be measured are at high
;‘lévels[iﬁgthe.¢oghit17efdomaih.ufThiSfmayﬁeXplainﬂwhytmost*achievement .

'“"tests continue1to_depehdfuponf:éca;; items to reveal significance in

' we use the. terms terminaland

| to_consume Eive weeks'

"?testingyand_by?this”qery?aétginfluenceuthejnaturérand gqals,bf‘ihStruc-

,ftionﬁto_emphaSize[memériZation;and;regurgita;ion;;,33_ﬁ_ T

Vo
¥

S '3.qunthese‘:ggson§,]this.prqject#is§qommitted;tp,a“developmental o
fppus]pppn'performanpefdufing_ipstructioniAaBygvi;tué:Qfgthis;fbcus,.,5_

subordinéte&to}rgpfésgpg;ghégﬁzgermfper-;‘

formance cbjective sequences

. objectives,. each having a
. 'instructional and eval




Logic of
Sequence TO)

* angle offinclination unknown
Figure 4. Relationships of Termlnal and Subordinate
: ' Objectlves 1n an Instructlonal Sequence

1
Kl

: Our experlence 1nd1cates that development of termlnal and subor-
.d1nate performance obJectlves for a new and’ 1nnovat1ve 1nstruct1onal
»program requlres that ' ‘they be -stated” flrst in -very’ general terms. The
3loglc behlnd this requlrement is: th ’selectlon ‘of appropriate materi-
..als: ‘and’ strategles should follow the spec1flcat1on of ‘general response
categorles.. That is to- say, “‘an: ObjecthE»EPECIfles that* students w1ll,

- for example; dlscrlmlnate between sc1ent1f1c reports Lhat‘represent
; ' examples of

Theqe ex-

d"':amples would preferablyi‘e taken from, or developed w1th1_; ‘a- toplcal
.vframework that matches the content focus o :the module.,v ubordlnate




Selecting Materials and Strategies

" part of the criteria for the appropriateness of materials and strat-
egies for use during instruction can be derived from the nature of the
objectives themselves” The objectives,’ materials, and strategies must
refiect the developer's knowledge of the student population for which the
module is being designed, of the social and educatlonal concerns of the
society, and of the d1sc1p11nes. '

'

Crlterla for suggested strategles ‘in th1s program are, in general
‘these. They must- :

a.’

b.

seek to max1mlze student 1nterest abd enthuslasm,,

,prov1de for actual student 1nvolvement in various moues ‘of

1nqu1ry, .
. ?. '-.;{

prov1de the flex1b111ty necessary for use in a: varlety of

“geographlcal areas w1th a varlety of student types,

"av01d, whenever posslble, the use of d1dact1c d1scourse
as’ a means of 1nformatlon transfer, ‘

3,3prov1de for: 1nd1v1dual, small and large group experlences
”f};at p01nts where they are. deemed llkely to prov1de thevf.
‘lligreatest\beneflt to 1nd1v1dual learners, ,



3. THE PHILOSOPHICAL BASIS FOR THE
PROPOSED MODULAR PROGRAM IN
GENERAL BIOLOGY FOR HIGH SCHOOL

Purposes of the Program

The long-range goals of this project were derlved from early
deliberations of the project staff and adv1sory committees. The
focus derived from these discussions was upon the production. of
flexible program 1n_the_blologlca1 sciences for non-college-bound
secondary school students. The. suggested design involved the produc-
tion and evaluztion of a series of eight instructional modules~-each
of several weeks duration, some 1nterdepenaent and sequentlal and
others. optlonal or 1ndependent.' »

Content of the Programk

_ The program, as now concelved, will be approached from the per-
spectives of Man as a Biological and Social Organism Living in a
Finite Environment. Essent1a1 threads spanning and correlat1ng all
modules include the major: blologlcal themes, such as evolution, the
cont1nu1ty of structure and function. and the interrelationships of
l»organlsm and env1ronment.; Other constraints are drawn £from the char-

”;acterzstlcs, needs, -and 1nterests of vocatlonally orzented rather

fithan college-bound students and the characterlstlcs of contemporary
‘zsoc1ety in. whlch they llve.z.f : L S

The core objectlve of th1s program is to have students develop in-

"r,icreased awareness. of -and . faclllty with: the task of deallng with human

‘V_problems.~ Therefore, ‘the content 1s derlved from .the. nature of man,"

" his origins, his: cruclal 1life, processes, ~and hrs behav1or in response

';'to physlcal and’ soc1al env1ronmental stlmullf»iTentatlve ob]ectlves and
fv»prellmlnary descr1pt1ons £ the e1ght proposed modules follow.‘ L

uGeneral Objectlves'for Modular Blology




(3) explore the brologrcal basis of behavior with special
attention to the development of social and sexual be-
havror in primates and man.

(4) explore the human organism in comparlson with other
© organisms.

“to understand that biology as a science is.a cont1nuously

developing, revisionary process, as well as a body of cur-
rently warranted fact and theory. \

to understand that the structure of the d1sc1p11ne of bi-
ology that is be1ng studied is only one of several pos- '
sible structures, e. g., : :

(1) apprecrate the" 1mportance of dlfferent ways of look-
"‘1ng at problems :

Y

- (2) -examine the assumptrons that form ‘the bas1s of par-

tlcular structures of blology.~

'Lto understand some of the ways 1n wh1ch sc1ent1f1c know-
,"ledge has’ grown in’ the past and 1s now growing and chang-
“'ing, and’ ‘that the sclences only grow as 1nd1v1duals '
j'contrlbute to 1ts growth throughout 11fet1mes.-

ﬂd{wto develop hab1ts of thought character1st1c of sc1ent1f1c

'%Qilnqulryland know the values

ecognlze and d1st»ngu1sh dogmatlc from cr1t1cal

,vd'llmltatlons of each, e g., oo



natural resources, industry, and the standard of living
and to know how science and scientific technology have
and can improve man's health 1ongev1ty,kand quality of
11fe. »

h. to provide opportunities for students to consider adult’
_problems in a logical and fact-related fashion.

i, to develop independence in learning.

.J. to cont1nually evaluate science experlences for poten—'
) 't1al careers and for recreational opportun1t1es e. g.,:'

(1) explore the relevance of s01ent1f1c knowledge to fﬁ“
: nonsc1ence careers. ' '

~(2) explore the opportun1t1es for sem1-skllled, skllled
' and professzonal careers. in- science-related occupa-
3tlons. . co
(3)v;exam1ne areas of science that may ‘serve recreatlonal
: 'and avocatlonal 1nterests."'

A Proposed Modular Blology Program

_ The proposed program wzll cons1st of ezght modules of from four o
‘to six weeks each., Modules may be used Jndependently in existing pro- -
,fgrams of 1nstructlon or the ent1re system of modules may be used: for.
Lan T ye: ; o ach‘module 1s”br1efly descrlbedfbelow, —




frequencies in populations. Such inquiries w111 lead back to Mendel,
rather than begin with Mendel. The module will explore the relation-
ships between social practices and sc1ent1f1c knowledge regarding the
races of man.

Module C. Human origins

Thls module will explore the question of man's origins, worklng
backwards in time through the fossil record descriptively, raising the
question of how this fossil record can be’ explained and to examine
hypotheses regarding the origin of life. The gross structures of life
- functions of man will be examined and 1nvestlgatlons of man's relations
to the living world will be conducted. Man's cultural and social evo-
lution will be studied .in depth. T

: Module'D.< The Cycle of Human Life

The development of the human organlsm from egg through embryo,
—~.fetus, .childhood, adolescence, and adulthood .and aging will be investi-
ﬂ'gated. Interactions of genetic and env1ronmental factors in influenc-
- ing the"’ emerging organlsm will be considered, as well as selected
jenv1ronmental hazards to development, such ‘as venereal d1seases, sel-

ected drugs, radlatlon, and env1ronmenta1 deprlvatlon._' S

Module E.f Malntalnlng Human Llfe I

The effects of_taklng varlous substances 1nto the body, and trac-:”

: Figlng these substances'through the body w111ﬂbe 1ntroduced w1th a’ study ' R ;;;;

1,‘of ‘drug- and narcotlc_effects.giThe dlffef'nces between drug effects and
T nutrlent effects will be 1nvesllgated*through a: systems analysis of. :
-+ foreign "dy effects, 1nclud1ng d1se _eglnduclng organlsms and 1mmune'

‘lreactlons




JAruitoxt provided by Eric

Module H. The Environment of Man

‘This module engages the student in,investigating the quality and
quantity of environmental factors that are relevant to his preferred
life style. Investigations in his own community and analysis .of data
regarding the national and world status of these factors lead the stu-
dent to formulate problems of human behavior on a finite earth. Al-

: ternatlve patterns of behavior, reflecting different values are ex-

plored for predictable consequences for human survival. This pllot
module is attached to this.report. '

These modules ‘are not presented here as a rlgld sequence, except
that Modules A to G are seen, in whatever order, as’ valuable antecedents

"Qto an eIfectlve 1nqu1ry in Module ‘H, The Environment of Man.

: Thls premlse led the project staff to select Module H as the pilot

,module for development and evaluation. dpart from its timeliness in

other respects, it offered possible 1nslghts into fhe content of the

fother modules as prerequlsltes.




4. CHARACTERISTICS AND COMPONENTS
OF THE PILOT MODULE

Components

The pilot module nearing combletion at the end of the firstvbro?v
‘ject year has two major material components: »

‘a.

'Student.materials_consist of a manual titled Investi-
. gating Your Environment. . The manual includes the
‘following: :

Chapter 1= "Investlgatlng Your Env1ronment" descrlbes .

the intent of the manual, what it contalns, and how
it can be used as a resource instrument.

- The use and development of communlcatlon skllls in at
least three contexts is a part of the module experience

for students. Students will participate in task-oriented

_'discussions in small and’ large groups. These dlscusslons
will 1nclude expre551ng opinions, responding to the opzn-
ions of others, planning and designing investigations,

~ and: considering. value—laden issues within a dec1slonu
'maklng context.: Another ‘aspect’, of communzcatlons ‘is the

f‘deslgn, presentatlon, “and criticism of ‘research designs
_,prepared for gatherlng ‘information’ regardlng carefully

_,_3lfformulated problems DB f1nal component of communica=- .
*-xgtlonslexperlence w111 be the preparatlon of materlals and -

“;Qmedl

fcommunlcate the f1nd1ngs of. 1nvestagat10ns -to

»a?classmates, to future classes, ‘to member of the: school
hcommunltyf”and optlonally > the communlty a flarge..




laboratory exercise is based orn the assumption that stu-
dents will be motivated to inquire when they iformulate
problems of significance to themselves, and that they
will be ‘able to explain what they are'doing and why they
" are doing it when conduct1ng 1nvestlgatlons of their own
design. - o ,

~Chapter 3 - "Resource Papers on the Environment" is a
collection of research reports and position: papers care-
fully selected to provide the students with a broader
outlook on environmental problems than would be avail-
" able from his own stud1es_of hig local’ community.

© Theése readings include scientific report/ interpretive -
articles, and articles from the popular media. No text-
book or text-like materials are included. This departure -
“lfrom regular course materials is based on the assumption
. that the textbook format is typically uninteresting to
students.' Too: often, text materials are summary state-
o ments, largely rhetorlcal in style.3”v;’
" The przmary cr1ter1on for select1ng papers for the module
. is’ their cons1stency with Schwab's conceptlon of a "nar-
rative of enqulry" as contrasted WLth a ‘"rhetoric of . con-
- clusions.": 8/ A second cxlterlon or paper selection is
?'substantlve, ‘the’ content must extend personal experience
- to hational and whole-earth l vels‘ As Bouldlng has- made :
‘5exceed1ngly clear B v

‘“one of the great polltlcal problems arises from the
”tendency of people to’ generallze fLom thelr own per=
‘ ,Tsonal experlence to propos1t1ons about soc1ety as a
"ifwhole‘*frormal educatlon should ‘teach” people that
‘,thelr personal °xper1ence, 1nportant ‘as 1t 1s to _'”




The‘Teacher‘s Instructional Handbook

_ThlS book proposes a ratlonale and a set of procedural

guldellnes for the teacher. It proposes a sequence of
events by which the module is introduced and by which stu-

“dent performance of the 1nvestigat1ve procedures are to

be lnltlated, monitored and, -in some cases, guided. ‘It

- suggests strategles for motlvatlon, organlzlng activities

';and reports, and for leading dlscusslon sessions on the

data: collected and the inferences to be drawn from the

_;data.‘-

" The 1nstructlonal handbook also contalns a blbllography

of. papers selected to convey the 901nt of view of the
wrlters regardlng env1ronmental 1ssues and pedagogy

' Thls module is an attempt to malntaln a potentlally pre-
.carlous 9051t10n between the personal involvement that

seems essentlal to contemporary youth and the challenge

g overgenerallzation from that 1nvolvement. Agaln, as

f[Bouldlng has.stated, ;¥1=»‘-

f.a w1despread understandlng of the nature of sam-

erﬁpllng error-mlght preserve us from the literally
[deadly serlousness,of cults of youth, radlcallsm,

'“and the avant-g 'de’ lO/

, 1on 1s‘presented in the Teach-
er! s Instructlonal Handbook’an is: summarlzed in the next

Full Tt Provided by ERIC.




5. GENERAL OBJECTIVES AND RATIONALE
FOR THE PILOT MODULE

“ The 1nstructlonal strategles for the module have been arb1trar11y
subdivided into three phases for convenlence Jn explanatlon-

;vPhase I . Pre-Investlgatlve Phase
"Phase II Investlgatlve’Phase

Phase IIT. Post-Investlgatlve Phase

These divisions do not exist in the student materlals and should
‘not be used as referents to students. For them there. should be ‘one
‘phase,. 1nvest1gat1ng @ sc1ent1f1c problem in whlch they have a per-
_»sonal 1nterest and commltment R : »

B
g

The general objectlves for th1s experlmental module represent one
way to engage students in 'a study of env1ronmental problems in addi-
“tion ‘to: prov1d1ng experlences ‘that will promote the idea of rational

:_u~sc1ent1f1c 1nvestlgat1on as a means -of. collectlng useful data. These
. - ~objectives, and the accompanying rationale, reflect some assumptions
o w1th regard to strategles and sequenc1ng for max1mum motlvatlon.

i

PHASE I

Students w111 expressfvalue Judgments relat1ng to
"desired- personal llf'“styl' ‘ ;

Mf;bbjectrvellr

n ,e'thlngs and/or c1r umstances that they value7
the qualltles of llfe

d desired life-styles of -

tyi vgoals_tovenyironé,,

aotorSQas7they]perceive'

ch env1ronmental problemsﬁ'
ity "favorlte




to become emotionally involved as well as 1ntellectually commltted
to 1dent1fy1ng personal choices.

It is further assumed that, under proper 1nstruct10nal circum-
stances, students can be helped to trace each valued component of
their personal life-style to a source dlrectly related to external
 environmental factors.

The wrlters assume that students do not know that there are

. serious envmronmental problems in their own communlty and country.

The meaning of know implies a comprehensive knowledge base that

will enable, the student to eventually formulate environmental:

problems rather ‘than to accept: the rhetoric of others. Avoidance

of the concepts of pollution, overpopulatlon, etc., 1s essent1a1

to Phase I and R of thls module._:' , . iy G

. : S

e The focus of Phase I is. open d1scussmon of valued 11fe-styles
_(w1thout pr.Judlce) and relating these llfe-styles to student-

Ju__ldentlfled env1ronmenta1 factors.,&

PHASE II

Objectiue'3.’ Students w111 (worklng in teams) fbrmulate problems
: ~~=r-~»;“(f-for 1nvestlgat10n that relate ‘to’‘the quallty and ac-
.;jvcesslblllty of the factor they would llke to con51d-v
Q_er, - L

“(in .i'nd1v1dua1 coPles of the book-
"Investlgatlng,Your Env1ronment e - .

',Ohjectiue¥ L




d. review and critique research designs (within
~ teams). '

e, plan effectlve ways to display and communicate
findings. .

- £. review and crlthue selected overall_reSearch
designs. B :

Objective 5. Students w;ll obtaln qualltatlve ‘and quantltatlve
i . data,

a. secure, prepare, and practlce with instruments
and technlques to be used in thEII investiga-
tion..

i_f_bf__conduct thelr planned 1nvest1gatlons.

- ijeetlvel6;5ﬁstudents w1ll analyze thEII data and draw lnferences
CTe e ”that reflect on the problem belng 1nvestlgated, -

'fl}fdagﬁ_assemble and collate data from subteams.'zu

~1dent1fy substances, 51tuatlons, or relatlon-
o affect the quallty of the env1ron-'




quality standards and Optlmum availrability of en-
vironmental factors,

a. identify natural and human elements acting on
quality of the envircnment.

b. ¥develop hypotheses which will attribute these
to the common denominators--population. growth,
technologlcal pcllution, human attitudes and
behav1or.

Rationale,‘Phase i

Hav1ng establlshed a “clea*" relationship between valued life~-
styles and one or more. "cruclal" aspects of the environment, we
" now assume that the average general .education student has not been
. overly 1nf1uenced by media attention to environmental problems.
The - 1nstructlonal task is to. encourage the students to take as un-
biased a position as possible while examining the quality and
avallablllty of the aspects of the environment 1nvestlgated as it
. - affects the problem that concerns them.. Beglnnlng with a question
[”such as: "Is theré a dlfference in the quality of water resources?"
. or "Is there a dlfference in the ways schools treat kids?" the = »

}Kstudent can’ formulate a speclflc ‘problem and research design to

" .determine if. quallty varlance exists in Spele‘c local situations

V' rand: 1dent1fy sources Of varlance 1f it is ‘found.. 'To facllltate

" these tasks, . the student is glven a set of technlques from which

Lrtol choose--hls ch01ce agaln belng based on. SpElelC local charac-

%5terlst1cs.

S These;tasks serve to engaqe the student in creatzve ana‘ytl-

@Tcal thought processes along w1th the use of pr:nclples and prac-
. tices of scientific research and: analysis. . The instructional task
”f?lncludes facxlltatlng student efforts to obtaln valld data by pro-




AV

teacher's problem and design on the students. Again, the writers
assume that the process of problem formulation and the design of
investigations is essential for student motivationm, understandlng,
and commitment to the task.

The nature of the student investigations .in many cases will
require considerably more student freedom than that reguired in
conventional science.classes.: The duration and frequency of such
regquests are not predictable before the formulation of the speci-
fic research designs. In many cases it is well to anticipate
this dimension of the module and make the appropriate procedural
and administrative arrangements. Certainly the apportionment of
responsibility during the investigative phase of the module should
be thoroughly explored with all students. When their investiga-
tions have been completed student displays and discussions of
their findings should serve to.draw attention to the larger prob-
lem of human attitudes, values,'and behavior that affect the

quality of the env1ronment

. At the end of Phase II, students will probably have flrst-

" hand knowledge that many of. their personal concerns are out- .

growths of more perva51ve societal problems such as populat;on
growth or a rampant technology.- PR

PHASE III

~fff»bhjectiVe;9; _Students W1ll, 1n the areas they have lnvestlgated,

:1dent1fy alternatlves w1th regard ‘to human behavmor,

a. 1dent1fy dlvergent polnts of V1ew regardlng

' ggproblems such’ as populatlon increase (birth

,jlcontrol technology, standard of 11v1ng, re-
; ,_Tﬁsource depletlon, ‘etc. human attltudes and
”,1;;behav1or (raclsm, apathy, opportunlsm, etc ).

f] Objective:lb. Students w1ll, in the areas they have 1nvest1gated,

evaluate the alternatlves 1dent-f1ed,

4}[ th-rzﬁ,. :a,;”crlthue suggested consequences on the basis of

~-data- from the1r 1nvestlgat1ons and from resource
rmaterlals.'

:”,Tb;'ﬁldentlfy cuxrent—gaps 1n knowledge that leave
. _”'ﬁdoubt w1th regard to’ the consequences ‘of sug—
'ﬂfgested alternatlve behav1ors.:

: 5f1dent1fyrand make eXPILClt the 1mp11ed values ‘
rrelated to d1vergent p01nts of view. :




' based o

Objective 11. Students will, in the areas they have investigated,
: suggest and/or initiate corrective courses of action
as individuals and as groups,

a. 1dent1fy ch01ces for personal commitment or con-

cern.

b. ”identify:existing groups, local and national,
representingivarious points of view.

c. describe and/or lnltlat° plans for personal or
group 1nvolvement.

Rationale , Phase III

It is not the function of these materials to represent or to
propose value criteria. It is, however, considered important to
help students to :ecognlze that alternatives do exist and are
strongly supported by different 1nterest groups. Identlfylng these
alternatives and the" values replesented should help to point out
the -divergence of value structures as’ they exlst 1n almost any
'segment of a populatlon.

When asked to reV1ew theirroﬁn‘conceptlons of a valued life-
~ ‘style in the llght of these new data, students should be expected
"to ‘experience “the ‘same frustratlons and. tendenc1es toward hypoc-

“ﬂ”rlsy extant in the’ general populatlon ‘and to 1nteract wmth each

other 1n defense of partlcular posltlons.__vv

U ,Flnally the module term1 ates by rema1n1ng open-ended w1th
,”respect to thls 'Vergence, butvencourages responsxble involvement
L n a bette lunderstandlng ‘of ‘the: conditions -and issues in-
yolved.”” Such’ involvement may’ take the’ form of" group actlon, a

“r'}reallzatlon that "I. need to know more," "There are no slmple

’f7solut10ns,“ "We need’ more research on’fv o ete.




6. A FORMATIVE EVALUATION DESIGN FOR TESTING
THE PILOT MODULE

Design

Any new departure in the generation of materials for use by pub-
lic school students requires formative evaluation as an integral
aspect of development. The unique contribution of curriculum projects
materials in contrast to commercial materials is this inclusion of
formative evaluation of prototype materials prior to putting them in-
to final form for publication and distribution. The attached materi-
als describe in a general way the evaluation program that is central
to the development of effective instructional materials produced by
the Biological Sciences Curriculum Study project. This model has been
developed and has been used .in producing curriculum materials by the
BSCS. The model was developed as part of this project and preliminary
selectlon and draftlng of evaluatlon 1nstruments ‘was-initiated.

This model suggestsam 1ntens1ve rather than an extensive f1eld
test design. ' Specification of the number of classrooms and teachers .
involved in the design would be determined by the desired generaliza-
" bility of the firidings and the extent of funding. The crucial fixed
1ngred1ent in funding is the development of instruments consistent with
_the course materials. Experlence of ‘the BSCS staff indicates that - when
new currlculum departures are made, in’ this case an 1nterd1s01pllnary
non-textbook program, existing tests’ and other data’ gathering instru-

' ments of most types are generally 1nadequate to the new task. The:

expertlse requlred to generate the data collectlon instruments is as
. criticalas the. development of currlculum materials 1f valld and re-
ujllable materlals are to be produced e“:, Y v AR

The appended deslgn 1s'prov1ded as a model prepared to: rroV1de

e ;the data ‘base on. whlch recommendatlons for the extens1on and rev1s1on .

..of: materlals may - be formulated * The " formatlve evaluatlon phase of the
: 7preparatlon of this env1ronment module is. essentlal for ‘its. completlon,
. for the initial” development has been carrled as far as poss1ble, short
: 7of classroom trlals., S L, . Sl ;
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Data Gathering

Information on several gquestions proposed in formative evaluation
design may be secured through administration of the Class Activities
Questionnaire (CAQ). 11/ The CAQ assesses five major dimensions of in-
structional climate as presented in Table 2, pPage 38. The pattern of
administration of the CAQ (see Table 1) will enable the investigators
to determine changes in the classroom climate as perceived by students.
Administration of the CAQ to the BSCS project staff to determine their
ideal will provide a standard for comparing teacher ideal and teacher
actual ratings. The structure of the CAQ is shown in Table 2.

Developmental work on the preparation of attitude-belief (a-B)
scales was initiated during this project. The scales are based on the
work of Fishbein and employ bipolar adjuctives in a modified form of
Osgood's semantic differential. 12/ Fishbein provides both theoretical.
and operational definitions of beliefs and’ attitudes. .Beliefs are de-
fined as the probability dimension of a concept--is its existence prob-
able or 1mprobable° Attitude is defined as the evaluation dlmenslon of
a concept--is- it good or bad? .

. : Securlng data on student be11efs and attitudes regarding. spec1f1c
- concepts related to the basic course framework. w;ll prov1de .useful in-
formatlon for revision of the course materlals. .

The concept statements llsted below are examples of the concept
statements that would be evaluated for use. 1n fleld trlals of the course
materlals.

a. . My happlness depends on hav1ng all the materlal posses- -
R lons I want. ‘ . » :

b, ‘World population is a:seriousfproblem'now.

e ;The Un1ted states should stop 1ts populatlon growth as
g fsoon as p0551ble. R

‘ {f d.  I prefer to 11ve 1n the country w;th-few people around me.
: féjij prefer to llve 1n the c1ty among large numbers of peop‘e.

'5{ff;JlLearn1ng about my body, how 1t works and changes. H

Instruct10nal Cllmate 1n IllanlS G1ftedéC1asses. 1111n01s G1fted
'Program Evaluat1on, Centeﬁ*for Instructlonal‘Resear'h'and Currlculum
) rbana; 111n01s August 1970,.

__;;2Read1ngs in Attitude Theory and Measurement
'{New York-* John Wlley and Sons, 1967.

., ‘-har'tin:"'rishb'ein (edf. ).




Instructions for administering the attitude-belief scales con-
clude this section on formative evaluation.

*A harmful s : : : : - beneficial

A wise : e : foolish

A dirty e : : : : clean
Kk . . R . . : .
B impossible : H : : : : possible

B false : : H : : true

B existent s . s : : : . nonexistent

A Vbad ’ . .z» Coe : : : good -
B prbbgb}.é g e & & improbable
B unlikely s .o s likely

A _sick : PR g e : : : "healthy

*A’_,=‘ the’ _atfiftudé.scaiés ' “-**_B"='thé' bglief scales

' _Figure 6. The A,'tf:»i"_tudé“ Belief Bipolar Adjective Scale




STRUCTURE OF THE CLASS ACTIVITIES QUESTIONNAIRE (CAQ) 13/

The CAQ assesses five major dimensions of instructional climate,

as noted in the left-hand column.

Each of these dimensions is composed

of a number of factors which in turn are usually represented by several

items in the questionnaire.

Bloom's Taxonomy.):

DIMENSIONS

FACTORS

(The Cognitive Dimensions are based on

BRIEF DESCRIPTIONS (Items not shown)

1.

LOWER
THOUGHT 2.
PROCESSES

Memory :

Translation:

Interpretation:

Activities calling for recall or
recognition of information pre-
sented.

Activities calling for paraphrasing
or expressing information in a
different symbolic form.

Activities calling for recognition
of relationships and seeing 1mp11—
cations of 1nformatlon.

HIGHER
THOUGHT 5.
PROCESSES

1

Application:

Analysis: ‘ ;;ﬂ

Synthesgis: -

Evaluation:

Activities calling for selection of
appropriate methods and perfor-
mance of operations required by
problem situations.

Act1v1t1es calling for recognltlon
of the structure of material, in-
cluding the conditions that affect
the way it flts together.

‘Activities calllng for the genera—

tlon of new 1deas and solutions.

Act1v1t1es calllng for develcpment
“and ‘application’ of a set of .stan-
dards for judging worth.

CLASSROOM
FOCUS 9.

*10.

Discussion:

Tést/Gréde Stréss:

Lecture:,'~

Student opportunity for and involve-.

" ment in class discussion.

High‘pressure to produce teacher~
selected answers for a grade.

Teacher role is ihformationfgiver
with passive, listening role for
~students. )

; fTable 2;f

\)

ERiC

[Aruitoxt provided by eric [T

Structﬁié of the:ClasslAcﬁivities Questionnaire (CAQ)

i

SR
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STRUCTURE OF THE CLASS ACTIVITIES QUESTIONNAIRE (CAQ) (Continued)

DIMENSTIONS FACTORS BRLEF DESCRIPTIONS (Items not shown)

11. Enthusiasm: Student excitement and involvement
in class activities.

12, Independence: Tolerance for and encouragement of
student initiative.
13. Divergence: Tolerance for and encouragement of
many solutions to problems.
CLASSROOM 14, Humor: Allowance for joking and laughter
CLIMATE .
in the classroom.
15. Teacher Talk: Proportion of class time consumed
‘ by teacher talk.
16. Homework: Weekly amount of outside prepara-
‘ ' tion for class.
17. Qualities: Students' view of the best things
STUDENT . about the class.
OPINIONS '

18. Deficiencies: Students' view of things that need
: : - changing about the class.

Tabie 2; (Qontinued) Structure of the Cléss Activities Questionnaire
‘ (caQ)

13/ steele, Joe M., House, Ernest R., Lapan, Stephen,  znd Kerins,
- Thomas ; InSt*uctional'Climate:ia‘Illinois Gifted Classes, Center
for Instructional Research and Curriculum Evaluation, University
of Illinois, Urbana, Illinois, August 1970, p.10.
o .39 . IR




7. CONCLUSIONS AND RECOMMENDATIONS

The general purpose of this project was to produce model materials
for biological education in the '70's. Although all of the goals of the
project staff were not realized, the project produced such model materi~-
als. The constraints of time and fiscal resources made it impossible to
provide a pilot module complete with all of the proposed components of a
module as defined by the project staff. However, this very definition
and design for instructional modules provides the framework for future
materials that may provide for flexibility and individualization of in-
struction currently being proposed for improving education.

The project produced a pilot environment module for general high
school biology students. This module consists of a Teacher's Instruc-
tional Handbook (see -Attachment 1), and a student':s resource book,
Investigating Your Environment (see Attachment 2). 1In addition, a de-
sign for instructional modules, their components and development; and
the framework for a complete modular program for high school biology
were produced. These latter products have been described in this re-
port.

The environment module is designed to engage stud:nts in active
investigation of the quality and accessibility of environmental factors
in their local community. Students will be engaged in individual and
small group investigations designed to result in the identification of
problems of environmental quality that face them as individuals and as
members of society.

This module has several additional components to be completed be-
fore final classroom testing., The teacher strategies require an exten-
sion that will be developed after classroom testing, but the papers
selected to extend student investigations need to be rewritten for the
general high school tenth-grader. They exist now only in their original
form as publlshed 1n books, magazmnes, and Journals.

A second major component to be completed is the design, production,
and pilot testing of evaluative and diagnostic instruments.

A last component of the module is the media needed to provide al-
ternative sources of information. The project staff reviewed most films
and filmstrips currently available for environmental studies'and found
them incompatible with the investigative moc2 of the module objectives.
The educational value of converting written materials into various kinds
of media needs careful exploration. The time and cost of media develop-
ment and production is many orders of magnitude greater than conveying
the information in written modes. The educative value of media may also
be greater, but research. is needed to assist curriculum development
groups to make decisions regarulng the approprlate media to economically
achieve partlcular objectlves.




The interest and enthusiasm of both. science and social studies
teachers in the project and the numerous . requests addressed to the
BSCS about the module attest to the need for this material. Funding
for field testing the enviroranent module and for development and
evaluation of the seven additional modules proposed here is considered
by the BSCS to be of _reatest priority in the improvement of biological
education in the '70's.
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