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THE FAILURE OF EDUCATIONAL RESEARCH TO CONTRIBUTE LARGE
CONSISTENT BODIES OF KNOWLEDGE ADOUT THE EDUCATIONAL PROCESS
HAS BEEN DUE TO FIVE MAJOR FACTORS--(1) FAULTY EXPERIMENTAL
DESIGN, (2) FAILURE TO CONSIDER ALL OF THE MAJOR INPUT
ELEMENTS OF THL EDUCATIONAL PROCESS, (3) FAILURE TO MAKE
MEANINGFUL COMPARISONS (FOR EXAMFLE THE CONTROL GRQUF IS NOT
AN APPROPRIAT® CONTROL FOR THE TREATMENT VARIABLE), (4)
CONFOUNDING OF VARIACLES, (FOR EXAMPLE DEDUCTIVE APFPRCACH
WITH CONCRETE MATERIALS AS OPFOSED TO INDUCTIVE APFRCACH
WITHOUT CONCRETE MATERIALS), AND (5) FAILURE TO RESEARCH
OVERLAP BETWEEN HIGHER ORDER INFUT AND OUTPUT VARIAELES. TO
COMBAT THESE FAILURES A THECRECTICAL MODEL FOR RESEARCH WHICH
DETAILS THE FOUR MAJOR INFUT ELEMENTS (CURRICULUM,
INSTRUCTION, TEACHER, AND LEARNER) AND OUTPUT (LEARNING)
ELEMENTS OF THE EDUCATIONAL PROCESS 1S PRESENTED. IN
ADDITION, A GENERAL DESIGN AND LAYOUT FOR CLASSROOM RESEARCH
WHICH INVOLVES (1) A STRATIFIED RANDOM SAMPLING OF BOTH
TEACHER AND PUFIL POPULATIONS, (2) THE RANDOM ASSIGNING OF
TEACHERS AND FUPILS TO THE FOUR ELEMENTS, AND (3) THE
DESIGNATION OF SOME PHASE OF LEARNING AS THE DEPENDENT
VARIAEBLE IS BRIEFLY QUTLINED. THIS PAPER WAS PRESENTED AT THE
ANNUAL MEETING OF THE AMERICAN EDUCATIONAL RESEARCH
ASSOCIATION (NEW YORK, FEBRUARY 17, 1967). (LC)
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Introduction. The purpose of this paper is to discuss a general model for

research in Education. Although research in Education began some 69 years ago
with the early survey studies of Rice (1897), there has been a meager amount of

consistent educational information and knowledge accumulated.

To a large extent, the failure of educational research to contribute large

consistent bodies of knowledge about the educational process has been faulty
experimental design (Campbell and Stanley, 1963). There are, however, several
other factors which directly relate to this problem., The four factors which will
be discussed here are: 1) failure to consider all of the major input elements

of the educational process; 2) failure to make meaningful comparisons; 3) failure

to make comparisons which are not confounded; and &) failure to research the

higher order input and output arcas.

Failure to Consider All of the Major Input Elements. One of the factors

which is directly related to the minimum informational output of educational re-
search is the failure of researchers to consider all of the major input elements
of the educational process. What is proposed, here, is that there are four
major input elements in the educational process which must be considered if one
wishes to maximize the informational output of any reseasrch study. These major
elements are: 1) curriculum, 2) imstruction, 3) teacher and 4) learner,®

The curriculum category of the model uniquely includes the resultant plan
which has been developed by the process of decision making with respect to the
general scope and sequence of the material to be learned. The scope of the
curriculum refers to what content, topics and general information is to be in-~
cluded and in what proportions each of these is to be included, The sequence of

the curriculum refers to the ordering of the topics, information and content,

* The major elements of this research model have been derived from a
curriculum systems model of MacDonald, (1966).
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The instruction category of the model uniquely includes all different methods
or approaches of putting the curriculum plan into action., The discovery method
and the expository method are examples of two of the more predominately supported
instructional approaches,

The learner category and teacher category uniquely include all possible human
characteristics. The learner and teacher categories, then, could include such
variables as past experiences, motivation, global intelligence, aptitudes,
attitudes and needs.,

Included then as input elements of the model are the four major elements and
all of the possible combinations of these elements in interaction with one
another, A diagram of the model which shows all of the possible overlap areas
is shown in Figure 1, There are fifteen areas in all,

The general output element of the model is learning. The general criterion
of success of the combinational input variables is always assumed to be learning
on the part of the learners or subjects involved in the study. This criterion
is to be considered in its broadest sense and thus includes all of the possible
levels of cognitive as well as affective and psychomotor domains,

In considering this model for its general use in research, one can then
visualize all of the possible input element combinations and the possible combina-
tions of the variables within each input area as well as within the output area
of learning. For example, a problem which would be considered as a part of the
curriculum~learner area would be concerned with the determination of the best type
of curriculum for certain types of learners. The instruction~learner category
would include problems of determining the methods or approaches which should be
used with which types of learners, The curriculum-instruction category would ine
clude the problems of what approaches would result in the greatest amount of

learning when used to pu£ into action a certain type of curriculum,
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Research of different: types and in different subject matter areas could be

done using this general model (see Figure 2). After the research was conpleted

there would hopefully be information and knowledge gained which could be used
to improve the general knowledge of the types of variables which are within each ;
one of the areas., A research study in Education which maximizes its potential :

1l

informational output must be concerned with all of these major dimensions.

If a "CI" input area and a cognitive domain output study is to be done,
the teacher and learner dimensions must also be considered., Since the teacher
and learner elements are not to be gtudied directly, they must be either experi=
mentally or statistically controlled, The learner element is usually controlled
by requirement when any of the usual modes of analysis such as analysis of
variance and analysis of covariance are used. In these instances subjects
(learners) are randomly selected for participation in the experiment and then
randomly assigned to the treatment conditions.

The teacher element can either be controlled by random assignment of
teachers to treatment condition if the numbers are large or random rotation of
teachers to the various treatment conditions if the numbers are small.

Another consideration is the separate and unique condition of each of the
major elements. If the definitions discussed previously are accepted, this is

possible. Similarly it must be feasible to interact the levels of each of the

element variables to be studied. If, for example, the curriculum variable to be

considered is sequence and the instruction variable is the deductive versus the

inductive approach, interaction treatment conditions are possible. The major

elements are still seperable by statistical analysis of covariance or variance.

The informational cutput of this type of study is maximized because now there
is compargtive information about six experimental conditions rather than one or

possibly none when only one curriculum variable or instruction variable is com=

pared to an unknown control variable.
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Failure to Make Meaningful Comparisons. A second factor which is

directly related to the minimum of informational output of educational research
is the failure of researchers to make meaningful comparisons. Too often the
variables of the major input elements which are studied are not logically com-
parable. Many of the studies done using the pre- post test, treatment-control
group design are of this type. Too often the control group is mot a ''control.”

Consider for a moment a study which proposes to investigate the relatiomship
of an instruction input to a certain learning output. Suppose that the 'pre-
test, post-test, treatment control group design is used with random assignment
of subjects to treatment and control groups. Whether or not this experiment
results in the maximum amount of informational output is dependent upon the way
in which the two groups are defined. There are many possiblities.

Assume that the instruction variable is the deductive approach to instruc=
tion., The only logically meaningful control for this instructional variable
is its logical counterpart or instruction by the inductive approach. A com-
parison between the deductive approach and "whatever has been done before" is
meaningless and provides no new educational information, Therefore, the situation
which maximizes the educational informational output is the situation wherein
the "control" group becomes a treatment condition,

Failure to Make Non-Confounded Comparisons. Another factor which has

contributed to the minimum amount of educational information has been the con-
founding of the major elements as well as the confounding of the variables within
the elements. The typical research study in Education is '"method A compared to

method B,"

Too often, howaver, researchers fail to make a distinction between curriculum
and instruction and even teacher and learner elements., The better designed
studies due to the randomization requirement typically block out the learner
effect, Similarly the teacher element is blocked out by one of the previously

mentioned methods., The most frequent confounding, therefore, is found between
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the curriculum and instruction elerents,

Typically method A is curriculur 21"s; mode of instructinr "2"; uhi'e method

R is curriculum "3"; mode of instruction "4", The rcsults of such an ezperiment
are uninterpretable. If method A results in a hisher level of romnitive learnine
than method B, one doesn't know to what variable to attribute the differen-ce.

Confounding of the variables within the major elements is just as prevelart,
Consider the study within the instruction input area where rethod A is dedu~tive
approach with concrete materials ané method R is inductive ~poroach without
concrete materials. Agsain, interpretation of the results of the experirent are
7ec .

confounded and thus the informational output of the experiment is minimi

Failure to Research the Higher Order Overlap Areas. A fourth major factor

which has contributed to the minimizing of educational information output from
research has been the failure of researchers to co studies within the hisher orcer
overlap areas of the model. The maximum informational outpnt of any research
study in Education could be pained by researching the "C-I-T-I" overlanp srea

with output concern for many different types and levels of learninec, A study

in the "C-L-T-I" overlap area could if properly desirne” an? =naly-zed, yi=ld
valuable information not only about variables within each of the rajor =reas but

also within all of the combinational areas of overlap.
A general pattern for the lay-out and design of the "r-T-T-I" type of

classroom research study has not been acequately explore?. Althourh the larre

mathematics projects such as the Madison Project, the School Mathematl-s Study

Group Project, the Illinois Project and other individual projects reported and

S. Office of Education, as well as, severald of the larre

sponsored through the u.

Research and Developrent Centers aré now Focusinr their attentigf=pn ~l-ssroom

research of the educational processes, little prosress has been made ir the develop-

ment of general desirns or lay-outs which can be used in order to mavimize the in-

formational output of such studies. Therefore, a general layout and desien nseful

for the "C-L-T-I" type of =lassroom study will be briefly ouvtlinec.
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Education, Let us consider that tl * learner variable to be studied is intellipence

stratified into hich, middle, and low strata; the teacher vari-ble to be studied
is also the intelligence dirension apain stratified into high, middle an< low

strata; the curriculum variable to be studied is sequence - a2 block sequence

Ay

versus a spiral sequence; and the instructional variable to be studied is approa-h-

a deductive approach to instruction versus an inductive 2pnroach to ins*rurtion.

e T

The four dimensions, then, of the desien would be 3X3X2X?2., The general experiront=l

et

lay-out would involve a stratifie? randor sampling of both a pupil and *eacher
population which had thoroughly heen defined in terrs of surh factors as reorr=phic

location, general census data, etc. Pupils and teachers wou'd then have to be

P tierirecte g

randomly assigned by stratur to the four trea*ment conditions. The dependent
variable would realistically be consilered to be some phase of learning, If
measurement instruments would permit, assessrment of learnings at the different
cognitive levels would seer to be desipable: and pive more informration about the

resultant effects of the independent variables.

s o s e

This experimental desipn and eseneral lay-out maximizes the inforrational output

i which could be obtained fror this type of research study. If one refers back

to Figure 1, on- can easily see that all of the possible areas of cverlap would
be covered and information provided about each of these are-as.

In surmary, the classroor research which has been done primarily 1i-. the
mathematics education area, but in other areas as well, has fail'e” to: 1) ronsider

all of the major input elements of the educational process, ?) make meanirs®ul com-
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parisons, 3) make comparisons which are not confounded ancd b) to resear-~h the hicher

order input and output areas. A hypothetical model which s geests what the major

input and output elements of the educational process are is proposed, and a

T R e o e

general desien and lay-out for classroom research which would maximi-e the

informational output of future classroom research studies in Education h=s been

|
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briefly: outlined.
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