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TO TEST THE APPLICATION OF THE GENERAL SYSTEMS AFPROACH
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SELECTED DATA WILL SIGNIFICANTLY FACILITATE GROUP
DECISIONMAKING IN CURRICULUM CEVELOPMENT. THIS FAFER WAS
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AN EXPERIMENTAL STUDY IN CURRICULUM ENGINEERING*

Harriet Talmage

Division of Education :
University of Illinols, Chicago Circle

A favorite sport of dlverse groups has been curriculum deslgne=
ing: some motivated by necessity. others by the intellectusl chal-
lenge, a segment by profit, ard some few by the desire to bulld a
body of relationships leadling to curriculum theory., Among the latter,
models conceptualizing the curriculum system have been suggested which
attempt to develop a structure for guiding curriculum research design,
Beauchamp offered a structured approach to curriculum theory, devis=-
ing & curriculum theory model, (3) Maccia, Maccla, and Jewett, in a
series of papers, presented a number of models applicable to educa~
tion,(5) Macdonald made use of general systems snalysis as a model
for the curriculum system,(6) Falx conceptualized the curriculum
system through structural-functional analysis,(4) To date, none af
the conceptual schemata have been tested experimentally. The purpose
of the present study was to test a model for conceptuallizing the cur-
riculum system, -

For this study, the general systems approach, describing a sys~
tem as comprising an input, a content and process, and an output with
feedback provisions was used as the basis for the model, The phen-
omena and contingent variables of the curriculum system were identi-
fied within the input-output framewark, Figure 1 illustrates the
curriculum system in perspective,(9) The input phase contains the
source factors to the system, The content-process phase identifles
the relevant input data selected and the processes involved in devel=-
oping curricula, The output, & product of the content-process phase,
is designated as a written curriculum. Since it is a description of
a dynamic system, evaluatlion of the output serves as feedback, As
the feadback information is adapted and integrated into the system,
equilibrium of the system is meintained,

To test the model as a workable conceptualization of the curric-
ulum system, a problem in curriculum development was proposed, util-
3zing the processes of currilculum engineering and curriculum group
decision-making. Curriculum engineering referred to the initial
dacisions and activities undertaken by the experimenter, such as,
making the necessary decisions for setting the committee decision-
raking process into motion and the selection of the relevant input
data, Flgure 2 shows the adaptation of the curriculum system model
using the input-output anslysils approach, to an experimental test,

The_Input Phase

The input data include the total range of data necessary for
developing curricula, from the personalities of the planners to knowle
edge about ways and means of evaluation, From the total possible in=-
put data, the experimenter distinguished six categories for classify-
ing relevant content for the experimental test,

* A paper preségied at the American Educational Research Assoclation
Conference, Chicago, 1968,
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The Content=-Process FPhase

The content used in curriculum development was selected from the
six categories, These are shown in the Content-Frocess Phase under
group deoision-making, Two areas of decision-making were operative,
The first represented the experimenter's declslons as she functloned
a8 the curriculum engineer, The second decision~-making activity lead-
ing to curriculum development involved committees engaged in group de-
cision-making,

Output Phase

The Output Phase of the curriculum system is the product of the
Content-Process Phase, A curriculum 1s now ready to leave the currice
ulum system through the Output Phase, entering the instructional system
as an input, For the purpose of this study, the test ended with the
evaluation of the completed portion of a curriculum,

Feedback

Feedback is represented by the assessment procedure devised for
the experimental test to evaluate the effects of the selected input
data upon the output,

THE PROBLEM

The problem was to determine whether concept attainment inservice
training, as selected input data, significantly alded committees in
developing curricula, To test the problem experimentally, the effects
of three treatments on three aspects of group performance were observed,
The three treatments included two types of inservice training (Treat-
ment A and B) and the control treatment, no inservice tralning (Treat-
ment C). The committees were glven a curriculum tagk, to write cur-
riculum materials on- topics in one of three school subjects, The ef-
fects of the three treatments and the three tasks on three aspects of
group performance were observed., The observations included: 1) the
curricula the committees produced; 2) the interactlion behavior among
‘the committee members in the course of writing the curricula; and
3) the verbal content emphasized by the members during discussion.
Figure 3 dlagrammatically 11lustrates the independent and dependent
variables, The three treatments and the three school subjects per-
mitted observations in nine test situations, (see Table I)

HYPOTHESES

An hypothesis was proposed for the theoretical problem, The hy-
pothesis concerned the effeots of initially selected data from the in-
vut to the ocurriculum system on the output of the curriculum systen,

Initial curriculum engineering declslons on sel-
ected input data can significantly facilitate group
decision-making in curriculum developnent,

To test the hypothesis, the experimental test was carried out, Ten
null~-hypotheses were tested, Four ma jor null-hypotheses tested the
offects of the independent varlables upon the developed curriculum
materials, Six corollary null-hypotheses were tested concerning the
effects of the independent variables upon the group interaction be-~
navior and the verbal content emphasized by committees,




INDEPENDENT
VARIABLES

1) TREATMENTS

4., Inservice train-
ing: Concept
Attainment e

B, Inservice train-
ing: Conventional
Materials

C. No Inservice
training

2) SCHOOL SUBJECTS
A, Social Studies
B, Mathematlcs
G, Science

Figure 3.

3 member ad hoc
Commlttees

Participants:
a) Teachers
b) Administra-
tors
¢) Students

i

ld

DEPENDENT
VARIABLES

1) Written Curriculums
Curriculum Guide
Form

Group Interaction
Behavior: Bales!?
Interaction Process
Analysis “
Verbal Content Em-
phasized: Content
Analysis Form

2)

Independent and Dependent Varlables
in the Experimental Test

TABLE I

SCHEDULE OF COMMITTEE ASSIGNMENT

BY CODED NUMBER

TREATMEE? A TREATMENT B TREATKENT C
SCHOOL SUBJECTS Concept Conventional Control
and Topics Attainment Materilals i
001 005 008
SOCTAL STUDIES 002 006 009
"The Depression 003 007 010
Years: 1930ts" ook - -
01l 014 018
MATHEMATICS 012 015 019
“Area: Enclosed 013 016 020
jSurfaces" - 017 - |
021 024 027
CIENCE 022 025 028
"Motion" 023 026 029
- - 030
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Major Null-Hypotheses

The major null-hypotheses tested the effects of the independent
variables, two forms of selected data from the input, upon the devel=~
oped curriculum materlals, These variables were the treatment a com=-
mittee received prior to curriculum development and the asslgned task.
The major null-hypotheses tested weres: : :

Treatments.

A, There are no significant differences between the curricula
written by ad hoc curriculum committees given inservice train-
ing on concept attalnment and the curricula written by ad hoc
committees given conventlonal inservice training prior to
curriculum development,

B, There are no significant differences between the curricula
written by ad hoc committees glven inservice training and
curricula written by ad hoc committees without inservioce

training,

Assigned tasks.,

C. There are no signiflcant differences between the curricula
written by ad hoc commlttees on one subjec’, and the currioc-
ula written by ad hoc committees on another subject,

D. There are no significant differences between the curriculs
written on one subject followlng one type of treatment and
the curricula written in the same subject following a dif-

ferent type of treatment

Corollary Null-Hypotheses

To determine whether the independent variables affected other
factors having bearing on the development of curriculum materlals,
corollary null-hypotheses were tested, These pertained to group in-
teraction behavior and the verbal content emphasized by the committees
in the course of developing curriculum materials,

Null-hypotheses related to group behavior,

1. There are no significant differences between the group be-~
havior related to curriculum development activitles follow-
ing one type of inservilce training and the group behavior
following another type of inservice training,

2, There are no significant differences between the group be-
navior related to curriculum development activitles follow-
ing inservice training and group behavior when engaged in
curriculunm development activitiles without inservice tralning.

3, There are no significant differences between the group be-
havior of committees assigned one school subject for curric-
ulum development and the group behavior of committees assigned
another subject for curriculum development,

Null=hypotheses related to verbal content emghasized.

Ik, 'There are no signlficant differences between the verbal con-
tent emphasized in commlttee discussiors following inservice
training on concept attainment and the verbal content emphae
sized following a conventional type of inservice training,

5. There are no significant differences between the verbal con-
tent emphasized in commlttee disoussions for those recelving
prior inservice training and the verbal content emphasized by
the committees not recelving prilor inservice tralnling,
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6. There are no significant differences between the verbal con-
tent emphasized in committee discussions for those assigned
one school subject to develop and the verbal content exphae
sized by committees assigned another school subject,

PARTICIPANTS

The partvicipants were volunteer teachers, school administravors
and graduate students of education recruited from two colleges and
three school systems, They formed three member ad hoo curriculum com=-
mittees, Each group was randomly assigned to one of the nine test sit-
uations, Since participants were not randomly assigned to one of the
thirty groups, it was determined statistically that the biographical
differences of the participants* had been distributed among the nine
test situations in such a manner as to reduce the blases these differ-
ences have been demonstrated to exert on group interaction behavior.

DATA COLLECTED

Data to test the hypotheses were obtained from five sources,
1) The Participant Personal Inventory, a questlonnaire form, elicited
data on the elght bilographical differences, 2) A written curriculum
ag a sclution to the curriculum task was obtained, A Curriculum Gulde
Form was constructed in order to structure the task, as well as aid in
the evaluation of the task. (see Figure 4) 3) The Rat1n§ Scale for
Curriculum Evaluation, Figure 5, a twelve-item ratling scale, asslgned
quantitative valus to the Curriculum Guide Form, Using Bakert!s(l) Re-
ciprocal Averages Frogram (BAVE), programed thrcugh the CDC 3400 com=-
puter, new weights were assigned to each item in such a manner as to
maximize the internal consistency reliability of the instrument, A
reliability of .875 was observed, utilizing Hoyt'!s analysis of var-
iance procedure, Three raters independently scored the Curriculum
Guide Forms. Utillzing Kendell's Y statistic, significant agreement
Was found omong the raters (W = .824; p<,01), 4) Bales! Interaction
Frocess Analysis observatlional technique was employed for observing
and recording the interaction behavior among the committee members(2).,
§) Frequency data on the verbal content emphasized by the committees
were obtained through a content analysis based on an elght category
definition of the total verbal content. The categories included:
a) goal directives; b) content organization; c) cognitive behavioral
outcomes; 4) psycho-motor behavioral outcomes; e) affective behavioral
outcomes: f) activities enhancing behavioral outcomes; g) reference to
treatments; and H) expressed lnadequacles,

PROCEDURES

The ad hoc committees each met for a three-hour consecutive time
block, It was divided into three sessions: 1) inservice training and
instruction: 2) discussion and decision-making; and 3) curriculum writ-
ing. Prior to the conclusion of the first session, each committee was
given a task to be completed by the end of the third session, The
task was defined as writing a portion of a curriculum on the Curriocu-

* These blographical differences included: a) sex; b) age; ¢) years
of teaching experience; d) level of teachlng experlence; e) currice-
ulum committee experience; f) administrative experience; g) school
subjects taught; and h) extent of education,
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DIRECTIONS: Read the Curriculum Guide Form noting emphases, clarity,

and general cohcrence, Consider each CGF as an instru-
ment to be used in a school system by 1ts teachers,

Check (X) your rating of each item along the follow=-

ing scale:
1 item not included in the curriculum
2 item included but not developed or pertinent
3 item included with moderate development or pertinence
L item fully developed or pertinent
SCALE
TEM 1 2 3

1. The general goals gerving as directlves are
incorporated into the curriculum,

2. The topilc organization or rationale is devel-
oped.

3. The subject is broken down with a view to
sequence,

4, The subject is broken down with a view to scope,

5, Cognitive behavioral outcomes complement the
organization, scope, and sedquence,

6., Cognitive behavioral outcomes are pertinent to
the other expected behavioral outcomes,

7. The psycho-motor skills reflect the cognltive
and affective outcomes,

8. The psycho-motor skillls are pertlinent to the
ratlionale,

9, The affective learning behavior is pertinent
to the ratlionale,

10, The affective behavior is pertinent to the
other behavioral outcomes,

11, Suggested activities are pertinent to the ra-
tionale and behavioral outcones,

12, Suggested activities are measurable in ascer-
taining expected outcomes in changed behavior,

TOTAL SCORE

Figure 5. Rating Scale for Curriculum Evaluation
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lum Guide Form, in one of three assigned subjects, The two experi-
mental groups were cach exposed to inservice training prior to being
glven the task assignment, The control group was not exposed to any
form of inservice training,

Treatment A

Treatment A referred to the experimental groups glven inservice
training on concept attaimment during the first of three sessions,(7)
The trailning consisted of a forty-minute 1liustrated talk by the ex-
perminter on the current findings on concept attalnment that might
have application to curriculum development, It included an introduc~
tion to the importance of concept attailnment to learning and as possle
ble guldelines for committee declslon-making on curriculum, Next,
general terminology related to concept learning was covered, followed
by specific concept attalnmment termlnology, ILast, these terms were
drawn up into a thirteen point guldeline for directing curriculum de-
cisions, Following the concept attalnment information, the remaining
ten minutes of the first session in Treatment A covered the task asslgn-
ment and familiarization with the Curriculum Guide Form,

Treatment B

For the conventional inservice tralning, the experimenter devoted
twenty minutes to dlscussion of an assortment of references displayed
on the discussion table, These books, pomphlets, and curriculum guldes
covered the range of 'typlcal! materials avallable to curriculum com=-
mittees, The committees assligned to this training spent the remainder
of the session, other than that part used to explain the task and Cur-
riculun Guide Form, scinning the materials individually. The final
comment by the experimeanter at the start of the second session was a
reninder to feel free to use the reference materials at any time,

Treatment C

This treatment served as a control, No lnsecrvice tralning was
glven to these comamlttces, Treatment C committees recelved only an
explanation covering the use of the CGF for structuring thelr writing
task., For Trcatment C, the first session took only fifteen minutes,
The second and third sesslons remained the same for all three treat-
ments,

Interaction Behavior

Collection of the interaction behavior data consisted of record-
ing notations of the particlpants! interaction as defined by the
twelve categories in Bales! analysis of small group interaction, A
single observer was used, Playback of randomly sclected tapes repli-
sated the initial tabulations., A stability coefficlent of ,821 was
obtained, well above the minimum coefficient set by Bales,

Verbal Content

A tape recording was taken of the discussion leading to decislion-
making and curriculri writing, For each committec, a 13 hour tape was
made covering the tweo forty-five minute sessions, The tapes were lat=-
er played back in five minute intervals, ylelding timed-frequency data
of the eight categorles of verbal content, Replication of initial
content analysis tallies were obtaincd through playback of selected
tapes following a minimum of a month'!s interval between the initlal
and stability check tallles, A scorer stability coefficient of ,898
was obtalned, '

ERIC

IToxt Provided by ERI
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RESULTS

To test the effects of the three treatments and tasks upon the
curricula produced by the committees, a two-way partially nested an-
alysis of variance design for computing F ratios was utllized, This
permitted determination of the significance of the two main effects
(treatments and school subjects) as well as the interactlon effects
on the curricula, Through a partlally nested design, the possible dif=-
ferential effects of the school subjects within the treatments were ob=-
served, A significant F ratio (4,23; df = 8,21; p< ,01) was observed
for the mean square ratios between and within the cells, indicating
significant differences in the sum of squares between the nine cells
and the sum of squares within the cells.

Further analysis of the sum of squares betwsen groups along the
two main effcets yielded & significant F (13,013 4f=2,21; p<.0l) on
the Treatment level. A ¥ usignificant F (1,97; df=2,21; p> ,05) was
observed for the seccond main effect, School Subjects., The :

interaction effect was also nonsignificant (Fm0.97;
df=4,21; p>.05), (see Table II)

To examine further the sum of squares, the school subjects were
pertially nested within each of the treatments, The mean squares be-
tween each of thu treatments and within the school subjects were com=-
puted to obtain an estimate of the differential effects of the school
subjects on the treatments, Nonsignificant Fs! (p> ,05) were obtained
in all instances, It was concluded that the differences between the
variance of each treatment and that of the nested school subjects were
attributable to chance,

Since a significant F was obtained for the Treatment maln effect,
the differences between the means of the treatments were tested using
+he Newman-Keuls Studentized Range Statlstilc (10:79-82), The observed
differences between the means of Treatments A and C, and between Treate
ments A end B were significant (p<,01), The observed differences be-
tween the means of Treatments B and C were not signiflcant (p>.05).
Table III shows the critical values and tThe corresponding Studentlzed
Range Statistic, :

The tuwelve items on the Rating Scale for Curriculum Evaluation
were broken into six areas by grouping common items, To observe the
effects of the treatments by areas, on the total score, slx one=-way
anova were used, as shown in Table IV, Signlficant differences (p<.01)
Wwere observed among the treatments in the areas labeled Cognitive and
Fsycho~motor Behavioral Outcomes, In the arcas designated as Goal Di=-
rectives and Affective Behavioral Outcomes, significance at the 5 per
cent level of confidence was observed, To further probe the nature of
the differences among the treatments, in the areas found to be signif-
icantly different, the Newman-Keuls method for obtaining the Student-
ized Range Statistic was utllized, The effects of Treatment A on Psy=-
cho-motor and Cognitive Behavioral Outcomes on the BRSCE were observed
to be significantly different from Treatmonts B and C (p<.01), The
effects of Treatment A on Goal Directlives and Affective Behavioral
Outcomes were significantly different from Treatments B and C at the
.05 level of confidence, Treatments B and C were not significantly
different (p>.05) in the effects they exerted on any of the four areas
tested, Through these findings, the areas on the RSCE contributing to
the significantly higqéggores for Treatment A groups were establlished,

g gt p ot mag— o 4 e wa .
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TABLE III

SUMMARY OF THE CRITICAL VALUES AND CORRESPONDING
STUDENTIZED RANGE STATISTIC FOR THE TREATMENTS

TREATMENTS CRITICAL VALUE DF NEWMAN«-KEULS
?,99
Treatment A > C 6,68 *#* (3,21) 4,615
Treatment A > B 571 %*# (2,21) 4,005
Treatment B> C 0,97 (2,21) L ,005
%4 p < 01
TABLE IV |

SOURCE TABLE FOR THE SIX ANOVA FROM THE SIX AREAS
IN THE BATING SCALE FOR CURRICULUM EVALUATION

AMONG GROUPS WITHIN GROUFS

AREAS MEAN SQUARE  MEAN SQUARE F ]
(df = 2) (df = 27) 1
Goal Directive 1.90 0.40 L, 75%
Iten: 1
Toplc, Scope, Sequence 8425 L.05 2,03
Ttems: 2,3,4 | .
Cognitive Behavioral Outcomes 11.35 1,36 8, ¥

Items: 5 and 6

Psycho-motor Outcomes 34.50 2474 12,59%#
Items: 7 and 8

Affective Behavioral Outcomes 14,70 3,09 L ,76%
Itens: 9 and 10

Enhancing Activities 4,30 2,90 1.48
Itens: 11 and 12

#* p < ,01
# p<.,05
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Effects of Independent Varlables on Group Interaction

Frequency data collected through the use of Bales! Interactlon
Process Analysis observational technique were categorized into three
behavioral dimensions: 1) group maintenance; 2) task solution; and
3) decision-making, Chi-Square statistlc was utilized for observing
differences between observed and expected frequencies in cach behave
loral category by school subjects and treatments, No significance
(p > .05) was observed in any instance,

Effects of Independent Variables on Verbal Content

Elght categories defined the sum of the verbal content during
the course of committee dlscussion and decislon-making activitles,
Through a content analysis, a frequency count of the verbal emphasis
by category was obtained, Using Chl-Squarc tests of significance, the
frequency data was compared between Treatments A and B, A and C, B and
C, School Subjects, and each of the verbal content categories, No sig-
nificant differences were observed (p > 05) between the two types of
inservice training and the eilght categories. In only one instance was
significance obtalned, between inservice training and no training on
the Cognitive Outcomes category (Treatments A x C; p<.05: Treatments
Bx C: p<,10), ©No significant differences (p > ,05 wecre observed
among the school subjects on any of the elght categories,

CONCLUSIONS

On the basls of the results observed from the experimental test,
it was concludcd that the hypothesls proposed for the theoreticezl probe
lem should be accepted, It stated:

Initial curriculum engineering decisions on selected
data will significantly facllitate group decision-
making in curriculum development,

By eliminating the eight partleipant variables, group interaction be=-
havior, the verbal content the committees cmphasized, the school sub~
Jects as factors facilitating declslion-making in curriculum develop=-
ment, the effects of concept attalnmment insecrvice trailning on currice
ulum development were evident,¥ Therefore, initial curriculum engle
neering declsions, relative to sclection of relevant data from the in-
put, can be sald to have differential effects on a eurriculum devele
vped by a committee, under the conditions set up in the present study,

T T R R R R R T TR T TR e e, TR T T TR e ey e TR T e T TR T TN e, gy e T T TNy RN TNer—"—.—,

The followlng postulates are proposed:

1, Different sclected data from the input phase of the
curriculum system will produce (statistically) sige
nificantly different results in the output phase of
the curriculum gystem,

2, Effects of cholces from the selected input data on
the developed curriculum, cenginecercd through currice
ulum planning, can be tested experinmentally.

3. Seclectlon of input data based on current experimental
findings in psychology and education, as a basis for

¥ Table V summarizes the status of the major and corollary nulle-
hypotheses,
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inservice tralning prior to curriculum development,
will enhance the quality of subsequent currioulun.

Thus, the use of the model in future studles would help in selecting
the input variables, controlling those variables not under examina-
tion, and testing particular input data for thelr value to curriculum
development committees, -

TABLE V

SUMMARY OF THE STATUS OF THE MAJOR AND
COROLLARY NULL~-HYPOTHESES

NULL-HYFOTHESES SIGNIFICANCE TESTS STATUS

Major Null-Hypothesis & F ratlo; Newman-Keuls Rejected
Major Null-Hypothesis B F ratlo; Newman-Keuls Fartially

Rejected

Hajor Null-Hypothesis C FE ratlo Not Rejected 1
Interaction Behavior

Corcllary # 1 Chi-Square Not Rejected

Corollary # 2 Chi-Square Not Rejected

Corollary # 3 Chi-Square Not Rejected
Verbal Content Emphasized

Corollary i & Chi-Square Not Rejeccted

Corcllary # 5 Chi-Square Not Rejected*

Corollary # 6 Chi-Square Not Rejected

% Not rejected in 6 of
the 7 categorles
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