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Chapter 1
Introduction

The Problem

The term ‘‘Hawthorne effect’ has been made popular by
researchers in the social and behavioral sciences ever since the
time of the now classic {1lumination experiments which were
conducted at the Hawthorne plant of the Western Electric
Company in the middie 1920's (66). As generally used, this
concept refers to unanticipated but beneficial effects produced
in experimental situations. Such effects are said to be caused
by the subject in the experiment realizing that he was a
participant in an experiment and thus the object of special
attention, whether real or imagined. Such awareness generally
is said to have a positive facilitating effect on the subject's
performance during the duration of the experimental situation.

Despite the rather common use of the Hawthorne effect cor=
cept by educational researchers, the phenomenon sppears not to
have had any direct systematic investigation and, with &
relatively few exceptions, has not penetrated the literature of
educational research. [n view of the continued and increased
interest in and expenditures for educational research, a lack
of knowledge about this concept in educational gxperimentation
may be causing substantial loss of time, af fort, and money
through invalidation of research results on the one hang or
overly eiaborate, ineffective, or insfficient control mechanisms
on the other. Thus, the present state of knowledge about the
nature and role of the Hawthorne effect in educational
experimentation does not permit rosearchers to arrive at
intelligent decisions with regard to its Iimportance and/or
control.

Even i an assumption is made by & researcher on the basis
of the information pressntly available that the Hawthorne effect
is worth serious consideration in the development of his research
design, the social~psychological componsnts of the effect are
not sufficiently well enough understood to ellow for the election
of efficient and effective control mechanisms, [f indirect cues
(e.g.; pretesting) produce the effoct, the researcher is in &
far different situstion than if direct cues {informing
subjects), increase subject performance.,
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; The lack of information about the Hawthorne effect places
i a large number of educational research studies, particularly
methods studies conducted in classroom settings, into the

g following uncomfortable ce.egories:

1. Significant differences in favor of experimental
groups in situations where the Hawthorne effect
was not controlled may be disregarded or dismissed
on this basis alone.

2. No significant difference studies, where both the
control and experimental groups were cued to the
experimental nature of their situation or provided
with unusual opportunities for obtaining attention,
may be invalidated on the assumption that the
effect of the treatment was obliterated by the
more powerful effect of the experimental setting.

3, Studies that did attempt to control for the reactive
effect may be questioned on the basis that the wrong
component of the effect was controlled or that the
effect is not important enough to justify elaborate
control.

The situation into which many educational studies would be
placed because of the reactive effect occurring between
experimental arrangements and the subject’s subsequent
participation was stated well by Clark (11) in his discussion
of the costs associated with bringing about qualitative gains
in education,

it is probably fair to state that essentialiy all
educational experiments of the pas’t seventy years
have not been able to disentangle the effect of
enthusiasm from the effects of' the experimental
procedure and content, If during the next seventy
years this is accomplished, it may then be possible
to assess with confidence the factors that will
improve the quality of education. Until such
procedures are adopted; however, it is going to be
extraordinarily difficult to determine the impact
of specific content or method on quality. cil, p. 49).

If the above statement has validity, it would seem imperative
that some systematic study be made regarding the Hawthorne effect
and its role in educational research.
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The primary goal of project described in this report was to
attempt to build up a body of information about the Hawthorne
effect which could provide a basis for the subsequent
development of a theory adequate to explain the effect. It
was further hoped that the investigations made would provide
‘nformation which would allow educational researchers to
arrive at more informed decisions with regard to handling or
controlling the effect in their experimental designs. The
specific objectives and questions to be answered during the
course of the project appear in a subsequent section of this

chapter.

in order to provide a setting for the actual research
activities undertaken during the course of the project, some
attention should be given to the role that the Hawthorne effect
is said to play in educational research, the original
development of the concept;, and previous investigations which
were influential in the formulation of the general topic under

investigation as the project moved along.

Relevant Literature

A systematic review of discussions about the Hawthorne
effect is rather difficult to present because the phenomenon
is not consistently referred to in educational and other
literature by its famillar name. A compiete review of relevant
available literature at this point is premature because &
substantial portion of the total project time was devoted to
an examination of published research studies including direct
reference to the use of the concept by persons engaged in

research.

The research and other relevant literature on the Hawthorne
effect concept which was examined did tend to fall into several
general categories. Within each of the categories, a large
number of position papers and research reports were found to
exist. A detailed summary of each category would constitute a
substantially large portion of this report. Consequently, an
attempt has been made only to highlight the areas by referring
to selected publications which give orientation and focus to
the categories. Bibliographies relating to each of the categories
have been prepared and are included as the Bibliography to this
report. Readers interested in any one or all of the categories
are directed to the Bibliography for further information

regarding the category of concern.
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t of this section is devoted to a brief

The remaining par
overview of (1) studies relating to the original Hawthorne

(2) the social=-psychology of exper imentation, (3)
f experimental participation, and (&)
literature in the field of education relating to the topic.

research,
awareness by subjects o

Original Hawthorne Studies. The basic works relating to
the Hawthorne effect and its relationship to experimental
treatments are ithose of Snow (76) and Roethlisberger and
Dickson (66). Generally, persons interested in the Hawthorne
effect read the latter reference, The article by Snow,
however, describes the original series of illumination
studies of which the Hawthorne studies were a continuation.
snow's concluding remarks in his paper provided the starting
point for the subsequent Hawthorne plant research.

Any investigation attempting to esvaluate definitely
the effect of illumination or some such influence

must take the greatest of pains to control or
eliminate all factors but the one being studied.

Many of them can be controlled or eliminated, but the
one great stumbling biock remaining is the problem of
the psychology of the human individual, (76, p. 274).

The Roethlisberger and Dickson report of the research is
probably the best known of the several reports relating directly
to the original experiments conducted at the Hawthorne plant.
The behavior of workers in experimental itlumination situations,
that of continued high output under varying lighting conditions,
was not predicted. By means of an intensive personal interview
program, the investigators were able to discover that the
workers considered their situation to be one of special
treatment or attention from management. The investigators
attributed the unexpected production results to the existence
of this latter phenomenon only after careful ly examining
possible alternative hypotheses which included wage incentives,
rest pauses, and other factors. Interestingly, the Hawthorne
personnel engaged in the project chose to focus further efforts
upon the securing of more i nformation about worker's attitudes
and feelings with regard to their work situation, A subsequent
development was & personal relations program which was the
forerunner of the “human relation® programs now existing in
many industrial and non=-industrial situations, The probiem of
experimental methodology contamination apparently did not
become a major focus of interest to them,

S s e
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Numerous reports and interpretations of the Hawthorne
findings have been prepared over the succeeding years. Among
the more outstanding are those by Mayo (51), Pennock (59),
Homans (34), Landesberger (42), and Blum (4 ).

Social Psychology of Experimentation. While the original
] Hawthorne researchers focused their attention on the human

f relations program, researchers in the social science areas

1 began to develop interest in the nature of a subject's reaction
g to experimental activities and procedures and the relation of

5 these reaction's to the subsequent behavior or performance in
the experimental situation. [t should not be assumed that the
report of the Hawthorne studies prompted this concern directly,
Rather its appearance during the emergence of the areas of
industrial and social psychology no doubt influenced some of
the work on research methodology being developed in these areas.

Numerous examples of this concern over subject-situation
interaction are evident in many fields. Reports by Crespi (18)
and Star and Hughes (77) in the area of public opinion polling
demonstrate the positive effect pre=-interviewing can have upon
follow=up responses. Lana (41) on the other hand, reported
that pretesting for attitudes did not sensitize the individual
with regard to subsequent attitudes. Studies by Hovland and
others (36) revealed that in some situations the subject-
situation interaction may be inhibiting in that the subject
becomes nonresponsive or responds in an unanticipated manner to
the treatment condition., Herzog (32) discussed, in a monograph
on guides for evaluation of research in psychotherapy,
additional instances of treatment contamination due to possible
influence of sensitization on the part of subjects.

Of more relevance than the above research to the general
concern of this project is the research relating directly to
the social psychology of the experimental situation. This
topic-has—been-deemed of sufficient importance that symposia
have been heid on this topic at annual meetings of the American
Psychological Association and the American Educationsl Research
Association,

The respective works of Rosenthal on experimenter-bias and
Orne in the area of subject's demands to have their needs met
in the experimental situation are worthy of note.

Rosenthal'!s efforts have concentrated on the influence
that the experimenter's wishes and desires have on the outcome
of the experimental situation. He hag demonstrated in a variety
of situations that the experimenter can have his hypothesis
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validated because of his biases and their interaction with
participating subjects, even with animals. His work included
the finding of similar results when surrogates (e.g., graduate
assistants) were used. A summary of the major findings of
several years of research by Rosenthal appears in The American
Scientist for June 1963 (69),

The work of Orne has dealt largely with the phenomenon of
subject's needs being met in the experimental situation. Orne
presents evidence that subjects tend to demand a purpose or
reason from the experimental situation, even if a situation is
created which has no purpose. Orne indicates that various
kinds of cues exist which direct the subject to operate in &
certain manner in a specific situation., These various cues are
referred to as demand characteristics. Probably the best
account of Orne's work appears in the November 1962 issue of
The American Psychologist (55).,

The combined works of Rosenthal and Orne strongly influenced
the thinking of the project staff during the course of the
project, While each research effort focused on a different
aspect of the experimentail situation, the experimenter in one
case and the subject in the other, the findings are highly
relevant to the general problem of studying the roles of the
student and the researcher in a classroom experimental situation,

While not directly invoived in actual research, Reicken (63)
has stated very well the need to investigate the subject
experiment interaction probiem if research is to be conducted
successfully in the social and behavioral sciences. His
general proposition is that the typical experimental situation
is a somewhat one-sided operation, The experimenter alone
knows what is to be done and what information is to be presented
to the subject at what time. .The subject, on the other hand,
initially possesses none of this information but as he proceeds
through the experimental situation he tries to secure more and
more meaning. As he does so, his cooperation and responses are
modified. Thus, Reicken proposes that a type of subject--
experimenter neqotiation takes place during the course of an
experiment, The subject is also faced with what Reicken refers
to as a deutero-problem, On the one hand, he is faced with
ascertaining the task to be done and thus meeting the
experimenter's approval yet at the same time possessing certain
personal needs which call for him to do well (e.g., to protect
himself) in the experimental situation,

o aem—




Awareness of Experimental Participation. If one is to
accept the general interpretation of the Hawthorne effect that
a subject's performance is favorably influenced by knowledge
of participation in an experimental situation through being the
object of special attention, then it would seem imperative that
research relating to an individual's awareness of things being
done to him should be examined. During the course of the
project, the concept of subject awareness became a predominant
factor in Jderiving an operational definition of the Hawthorne
effect for use in the project and thus directing much of the
research effort.

Two general areas of research provide evidence regarding
the subject's awareness of experimental situations. One area
is that of learning studies and the other is that of psycho-
therapeutic situstions.

Adams (1) has reviewed much of the research relating to
learning with awareness and points out that evidence on this
phenomenon is generally inconclusive and unverifiable except in
the case of studies of stimulus discrimination. Krasner (39)
reviewed 31 studies in the area of verbal conditioning from
several points of view, including lgwareness!' and setting. He
noted that in only about half of the studies were the subjects
able to detect the reinforcing contingency, thus supporting the
findings of Adams. Matarazzo and others (50) attempted to
isolate the awareness effect as & variable and relate it to
performance in verbal conditional experiments in learning. A
highly relevant aspect of Matarazzo's work to the present
investigation was the post~-experimental classification of
subjects by levels of awareness as to their knowledge of the
purposes and procedures of the experiment. Awareness as defined
for their research was observed to be positively related to the
subject being favorably conditioned.

In addition to the works of Krasner and Matarazzo cited
above, the reader is referred particularly to two additional
references in this area. The first is a report of a symposium
relating to the research and interpretation of awareness and
behavior edited by Eriksen (26). The second is a summary of the
research on awareness and its implication for the counseling
situation in education prepared by Adrion (2).

One research study directly related to this project was
undertsken by Lawrence (L4). He attempted to develop instrumen-
tation which would provide a quantitative assessment of
awareness of participation in an experimental situation in

© e s S e AT AR I R T TR




TSR O, AL IR IS T RS . T e de AL s e 8 s o e

education. Since the study was conducted for only a very short
period of time (two weeks) and as an adjunct to a regular
classroom situation, the findings were not conclusive although
there was some evidence obtained that students could become
aware of their participation in an experimental situation,
albeit working under the handicaps noted.

The general conclusion to be drawn from the above research
done largely with adults in various situations is that in some
cases subjects could indicate their awareness of special
experimental conditions but at the same time there were
difficulties encountered in developing adequate means to assess
this awareness. No evidence was encountered that children of
an elementary school age could ascertain their participation in
an experimental situation. Such evidence would be necessary if
one is going to suggest that many of the studies conducted at
the elementary school level, where many outstanding results are
obtained, could be attributed to the student’s awareness of
being the object of special attention,

The Hawthorne effect in Education. Although there is
recognition in the literature of educational research as to the
existence and possible confounding involvement of the Hawthorne
effect in experimental designs, the most frequent reference is
usually in terms of a post-experimental apology relative to the
possible role of the phenomenon in explaining the success of an
experimental group or the appearance of no difference existing
between "methods.’’ This point was well made by Smith (75) in
his review of why many projects were not approved under the
Cooperative Research Program of the U. S. Office of Education,
Further, the employment of the corncept does not meet with any
degree of consistency having been variously referred to as the
novelty effect, the halo effect, attention, motivation, and
similar synonyms (i5).

The principal investigator of this project summarized the
early work on the origin of the concept and some of its
interpretations plus suggestions for control as they have
appeared in the educational research literature in the December
1962 issue of the FPhi Delta Kappan (12}.' Although referred to
in a Phi Delta Kappa symposium on educational research design
(67), the concept was not defined. Campbell and Stanley (10) in

'A detailed review of the content pres.nted in this article
has been purposefully omitted in this review since the material
is available in published form.
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the Handbook of Ressarch on Teaching chose to include the
phenomenon under a more genera! term of "interaction' when
discussing factors affecting the external validity of
experimental designs, An examination of standard introductory
texts on research methodology for education for direct reference
to the phenomenon, its impact on experimental designs or
suggestions for its control, reveals only occasional reference
to the concept, often without elaboration,

The infrequent reference to the concept in educational
research literature directly does not mean that educators are
not unaware of its existence., If anything, they perhaps may be
only too well aware of its role in the conduct and results of
research, Some examples of this concern sre presented below.

in the excellent study on the relation of cost to quality
of education noted above, Clark (11) refers generally to the
concept in terms of teacher enthusiasm for the new method
resulting in a transference over to the students causing them
to accomplish more than the traditional or control groups.
After summarizing selected research studies in several areas of
education, Clark is prompted to indicate the significance of
this teacher enthusiasm factor,

The wide range of experimental results in the schools
would seem to confirm much the same conclusion,
Experiments that have emphasized phonics have brought
improvements in reading: experiments thst hsve
emphasized the meaning of words but with less emphasis
on phonics have also brought incresses in reading
ability, Comparable experiments have been conducted
in all major subject mattey fields., Again, the most
reasonable interpretation is that there is strong
experiments] interest-enthusiasm factor at work

(110, 48).

A somewhat similar interpretation is given by, Cronbach (19)
in his discussion of problems encountered in curriculum
evaluation in order to bring about needed course improvements.

In an educational experiment, it is difficult to keep
pupils unaware they are an experiments! group, And
it is quite impossible to neutralize the biasses of
the teacher as those of the doctor are neutralized in
the doubie~blind design. [t is thus never certain
whether any observed advantage is attributsble to

the educational innovation &s such or to the greater
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energy that teachers and students put forth when &
method is fresh and experimental. (19,5, 237),

in his recent book on Innovation in Educstion {(53), Miles
refers to the fact that not all educators look negatively upon
the operation of the Hawthorne etfect in the educational system,
Miles goes on to suggest that those who favor capitalizing upon
the phenomenon have, in fact, missed the boat.

And, in one educational meeting after another,
deliberate use of the ‘'Hawthorne effsct’ is
advocated=-''So long as you do something new, the
kids will learn more!’=~in blissful ignorance of the
fact that the work of Rosthlisberger and Dickson
showed that sheer ''newness’’ was not the issue.
Rather alterations in decision=-making structure,
the development of groups norms, styles of formal
and informal leadership, and the perceived reward
structure were alil factors at work in enhancing
(and restricting!) output at the Hawthorne plant.,

(53, p. 11).

in a footnote to the sbove comment, Miles states & belief
that work being done on the concept by the present project was
not correctly oriented since an emphasis was being given only
to the popular meaning of the Hawthorne effect. Miles goes on
to state that the common definition of the phenomenon completely
disregards the aspects of the sccial system which were, in fact,
responsible for the changes noted. In & subsaquent portion of
his book, Miles returns to the relationship of the Hawthorne
effect and its operation in a social system, In hisg

interpretation;, an educationsl experiment is & temporary system,
and as such, may have heightened meaning for those involved in
it.

Part of the Hawthorne effect seems to consist of this
heightened sense of significance; since the system i3
temporary its members regard the situastion as speclal,
ss marked off in some way from the ordinary run of
activities in the permangnt systems, . ..Heightened
significance may explain the fact that almost any
educatioral experiment will show increments in
learning over that sppesring in associzted control
groups; such gain often recedes 5% the experimant
becomes less temporary and more durable part of an
on-going permanent system. (53, rp. 57-2),
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This emphasis on the role enthusiasm plays is given
additional emphasis by Scriven in 2 paper dealing with the
methodology of evaluation (72j, Scriven places the concept
under a more generic concept labeled ''disturbance effects'
as may be noted in the following statement:

The enthusiasm difficulty here is simply an example
of what we might call disturbance effects (italics
mine), of which the placebo effect in medicine and
the Hawthorne effect in industrial and social
psychology are well=-known instances. [n each case
we are interested in finding out the effects of a
certain factor, but we cannot introduce the factor
into the experimental situation without producing a
disturbance which itseif may be responsible for the
observed changes. In the drug field the disturbance
consists in the act of giving the patient something
which he considers to be & drug, something which does
not ordinarily happen to him, and consequently may
produce effects of its own, quite apart from the
effects of the drug. In the Hawthorne effect, the
disturbance is the disruption of e¢.g, conditions
which may suggest to the worker that he is the
subject of special study and interest, and this may
lead to improved output, not the physical changes in
the environment that are the intended parameters
under study, (77, .. 2}.

The above quotations serve to point up the general
importance of the phenomenon investigated in the present study,
whatever its fundamental nature might be, to both research
methodologists and persons actually conducting research., While
recognized as an importent variable in educational research
activities, there appears to have been little direct investigation
of the phenomenon which would be of assistance to persons desiring
to control! for the phsnomenon in ressarch,

Not all persons sksre the concern of the research
methodologist and the researcher with regard to the contaminating
influence of the Hawthorne effect in research, As noted by
Miles, there are those persons who take the general position
that if the phenomenon does, in fact and irregardiess of its
nature, produce bettsr learning or achievement on the part of the
student, then we ought to incorporate the Hawthorne effect into
all educztional methods and/or curriculum study in a deliberate
manner, Change, novelty, attention, and similar variables would
then be considered to be & part of every modification in
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education, [n one sense, it would allow educators to take the
position that the current emphasis on educational change is
good if for no other reason than the sske of change. An
educator could find it difficult to argue against such a
position if there is true and valid interest in improving

the educational situation for students to maximize the
learning. In short, the ends justify the means.

The principal investigator of this project has taken the
position that while we want the best education possible for
students, it is equally necessary that we have an understanding
of the means by which we achieve the ends. Since the Hawthorne
effect possibly operates to contaminste both the means and ends,
it is necessary to study the phenomenon to see exactly, or at
least with more precision than now exists, what role the
phencmenon plays in the research and development activities
education undertakes to produce better means designed to
achieve the desired ends,

Objectives of the Study.

The overall objective of the study was an attempt to build
up a body of information and knowledge about the Hawthorne
effect in educational research which, in turn, might provide a
basis for the iater development of a theory adequate to explain
the phenomenon. [t should be understood that this objective
did not include the development of a theory about the phenomenon
as a direct product of the investigations contained in this
report. This position was taken on the basis of z general
principle derived from the history of science that the first
task in establishing a new area of scientific inquiry is an
organization of what is already known. 1t was hoped thet the
activities of the project might provide further information which
would permit educational resesrchers to mske better decisions with
regard to the handling of the phenomenon in experimental designs.

General Objectives, Within the overall objective stated
above, three general objectives guided the work of the project.

A. To assess the relative influence of the Hawthorne
effect on educational experiments conducted under varying
conditions of control.

B. To identify the major components which comprise the
Hawthorne effect.

C. To suggest effective and efficient metnodological
approaches to control or account for any, influence which the
Hawthorne effect might have on educationz! experiments.

12
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General Questions. A series of general questions developed
from the above three general objectives guided the work of the
project. Each of these questions is presented below followed
by several specific questions which appeared to be derived from

the more general question.

A. Could the Hawthorne effect be identified as the
variable accounting for all or a major portion of the difference,
or lack of difference, noted between experimental and control
groups in selected educational research studies on educational
methods? Specific quastions under this question were as

follows:

1. in completed educational research studies of similar
content and approach, were there differences in relative control
and experimental group achievement results and study conclusions
when varying approaches had been used by the investigators to
control for the effect?

2. When taken in combination, were there groups of
completed educational research studies which have produced
similar results for different methodological approaches when
the common element of the studies has been the construction of
the design? For example, do reading methods studies show more
consistency of results on the beasis of whether the adaptation
(i .e., phonics vs. word sight) is experimental or control than
on the basis of what the experimental method is employed?

3. Could an experimental situation be developed or
contrived within which the results or findings of the methods
studies varied as a consequence of the way in the Hawthorne
effect was controiled or not controlled in the experiment?

L. Can different results be identified, either through
the analysis of completed studies or the construction of an
experimental situation, on the basis of (a) the duration of the
experiment or (b) the mechanistic nature of the experimental
and control group settings.

B, Could the component elements of the so~cal led Hawthorne
effect be identified? Within this general question, the
following more specific questions were developed?

1. Was the subject's awareness of participation in an

experiment sufficient to create differences in achievement
results in control and experimental groups?
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2. Were the relationships, if any, derived from the
preceding question of the same direction and magnitude where
direct cues are used as contrasted with situations using
indirect cues?

C. From the analysis of information secured to answer
questions from A and B above, could the relative efficiency
and effectiveness of control mechanisms be inferred?

For the above objective, specific questions were developed as
follows:

1. if no overt or purposeful cues are provided to the
control group, can the investigator assume the Hawthorne effect
is not operating within the control group?

2. To what extent, if any, are placebo treatments
necessary as control mechanisms?

3. Can extended duration of the experiment be used as a
sel f-control for the Hawthorne effect?

A Conceptualization of the Hawthorne effect Phenomenon.

The preceding sections of this chapter have outlined the
nature of the problem, reviewed some relevant 1iterature, and
set forth the general objectives and specific questions for the
investigation., It would seem imperative, in view of the
relatively unexplored nature of the phenomenon under study,
that some definition or conceptualization of the phenomenon
under study be presented at this time so the reader can be
properly oriented to the balance of the report, The purpose of
this section is to present a conceptual’“ation which guided the
work of the ‘invezst'igationo2 Such an approach is somewhat at
variance with the more traditional presentation of definitions
of terms used in a study report since such presentations require
a careful delimitation of concepts. It was deemed unwise to
provide a strong delimiting definition in view of the basic
exploratory nature of the study. while the conceptualization
presented was formed early in the study, it reflects the
incorporation of ideas from the literature review noted above.
Its presentation follows the ideas set forth by Kaplan in the

2The presentation here is a briefer version of a paper
titled '"The Hawthorne Effect: Fact or Artifact’ presented at
The 1966 Annual Meeting of The American Educational Research
Association,
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Conduct of Inquiry {37) because of the logical manner by which
he suggests one arrives at the meaning of & concept for
scientific inquiry,

As Kaplan has noted, any concept is composed of a group of
conceptions with a conception being essentially the meaning of
the concept in a particular use, The processes of classification
and categorization sre employed in order to establish which
particular conception is being talked about. It would be
possible, for examplie, to discuss the Hawthorne effect in terms
of the particular types of experimental situations within which
the research on instructional methodology takes place. In this
case, one would pay attention to the experimental design being
used and its possible accompanying physical changes. One could
also discuss the Hawthorne effect in terms of the results or
findings of such methodologica! studies. Here, the concern
would be primarily with the achievement test resuits, A third
possible conception would focus around an interpretation of any
results as set forth by the original investigator. Such
conceptions of the Hawthorne effect did not seem to be useful
approaches in establishing a working conception of the Hawthorne
effect for research purposes because they do not deal with the
role of the subject in the study but only with its external
features.

The conception which appeared most useful for the study of
Hawthorne effect related to the processes which were introduced
and went on during tha course of the methodological investigation
with the primary concern focusing upon meaning of such processes
(e.g. the experimentel situation) for the participating subject,
Such a conception of the Hawthorne effect focusing upon the
effects on subjects of processes of experimentation receives
support from the resesrch relating to the social psychology of
experimentation noted earlier in this chepter, The conception
of the Hawthorne effect in terms of the effects of process
enabled us, as Kaplien hss so well stated, to mark out the path
by which we might move most freely in logical space as well as
to mark the category which woiild tell us more about our subject
matter than any other category or classification. It was
therefore posited that the Hawthorne effect wes a substantive
term, not a notational term, whose conception focuses on the
process of investigation as represented by the social psychology
of experimentation,

A scientific term is given meaning by referring to a set of
experiences that lead to the conception. The exper iences refer
largely to direct or indirect observations, or observables as
discussed by Keplan, What &re the observsbies (i.e,,

o T R AL SN A T A TRt s e
VR I TN R R RS L
TS i

SRS

TS o P A I T R/ R e AL A

O
= "5:;‘55' T £

-
el

7

G o
o3

A
N A L

Iy

Fedobaiatise e S N
R L7 P T O Tl WU DA

TS
£




experiences) that form the basis of the conception of Hawthorne
effect? In one sense, it might be said that the Hawthorne
effect is directly observable in the sense that one could look
at achievement test results. |t is probably more appropriate
to think of it in terms of being an indirect observable rather
than a direct observable because we cannot truly see the
Hawthorne effect. As an indirect observable, it enables us

to establish a connection between what has been observed
(i.e., results) and what the term signifies. To some, this
would suggest a hypothetical construct or intervening variable
but the utilization of these terms creates problems in view of
some controversy existing about the use of these terms in the
field of scientific inquiry (49).

while it might be debated for some time as to whether or
not the Hawthorne effect is a construct or theoretical term, the
status assigned to a term depends on the function or use being
made of it in a specific context of inquiry. The principal
point to be emphasized is that however a theoretical term is
to be analyzed and brought into connection with an empirical
base, it-is indispensable to the actual pursuit of scientific
inquiry. Regardless of how the term is. described, there is
still need to provide further specific meaning to the conception
presented above.

In developing a meaning for the concept Hawthorne effect,
it should be remembered that a certain openness of meaning will
always exist. It should also be remembered that a demand for
premature closure by giving a precise definition might well
interfere with further inquiry into the concept. A failure to
structure a situation as well as one would like does not imply
that no inquiry made in that situation is really scientific.

The specification of meaning for a theoretical term can be
achieved by the procedures of description and example. A
description of the Hawthorne effect would focus upon the
unexplained measurable behavior on the part of a subject in an
experiment not accountable to any controlled variable.

In a published paper on the phenomenon, the principal
investigator proposed a definition of the Hawthorne effect as
follows:

The Hawthorne effect is a phenomenon characterized
by a cognitive awareness on the part of the subjects of

special treatment created by artificial experimental
conditions, It becomes confounded with the independent
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variable under study with the subsequent results
of either facilitating or inhibiting the dependent
variables under study and leading to spurious
conclusions, (12, p, 118),

The essential element of this definition, or conceptualization,
of the Hawthorne effect is awareness on the part of the subject.
Since awareness is essentially a noun, there is a need to
provide more precision in this definition by answering the
question Aware of what? To answer this question, it must be
realized that almost all instructional methodology experiments
involve or exhibit certsin experimental conditions which are
changes from what has been in existence. To the extent that
these changes are not a part of the natural environment of the
subject, they can be referred to as artificial. it is also
perhaps prudent at this time to point out that no attempt has
been made to indicate which set of artificial experimental
conditions would create more or less awareness than another
set, nor was there any attempt to indicate which element of any
one set would contribute a greater weight than another.

It is readily admitted that the conceptualization presented
above is perhaps not precise enough at this stage, nor reliable
enough for many persons. Those persons who feel the need for a
more precise or strict definition is not a precondition of
scientific inquiry but actually its culmination. The investiga=-
tion reported herein was conducted using the Hawthorne effect
concept as presented above.

Organization of the Report,

The purpose of this chapter was to outline the background
of the study and present the reasons why it was undertaken. The
degree to which the project staff was successful in accomplishing
the general and specific objectives of the study is contained in
the balance of this report.

Chapter Il describes the methodological procedures in the
two main phases of project activity-~the literature analysis
and the field experimentation. Chapter 11l presents the results
of the data from the field experimentation, while Chapter IV
presents the resulits of the literature analysis., Chapter V
presents a discussion of the results along with conclusions and
implications from the total effort. Chapter Vi presents a
summary of the total report. Appropriate appendices have been
included to suppiy details which would burden the reader if
incorporated in the text. The reader is referred to such
appendices at appropriate places in the text,
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Chapter {1
Methodology and Procedures

An analysis of the objectives as set forth in Chapter |
indicated that the methodology and procedures employed in the
study would be divided into two different but interrelated sets
of activities. Further, accomplishment of objectives required
that the information obtained from the two major activities be
brought back together at the end of the study. The two primary
procedures involved a field research phase and a library or
literature analysis phase. The purpose of this chapter is to
describe the activities carried out under each of these two
phases. The methodology and procedures for the field research

phase is presented first followed by those for the literature
analysis.,

The procedural details for the total project were planned
and controiled on a time schedule by use of the Program
Evaluation and Review Technique, or PERT (14). The
considerations involved in establishing the original network

are described in a report by Coon (16). The use of PERT in
planning and controliing the work flow of the project for a
period of approximately three years was found to be a very
valuable tool for the management of the project by the principal
investigator as well as serving as an excellent communication
tool for the project staff.

I. Field Research Phase

The field research phase was undertaken to secure
information which might be usefui in answering the general
objectives of the investigation and most specifically with
regard to Questions 3 and &4 under general question A,
Questions 1 and 2 of general question B, and Question 3 under
general question C.

The general purpose of the field undertaking was to
determine the extent to which the Hawthorne effect, as defined,
could be generated by introducing selected variables into a
typical classroom instructional situation. The variables
selected for introduction were to be derived after careful
consideration of the Hawthorne effect concept, previous studies
on methods and curriculum research in classroom settings, and
practical considerations of what wouid be possible in a
cooperating school situation,
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Several considerations were primary to the project staff
during the planning for the field study. One consideration
was the desire not to create a situation which in and of itself
would generate the very effect that was under study.

The second was that any experimental situation which would
be developed should be as similar as possible in its purpose,
scope, and implementation to extant studies in the field of
education, This consideration was based on reaction to the
common observation that the Hawthorne effect is most often
introduced or posited as a causative variable in explaining
significant results or the lack of them in innovative
curricular and instructional studies. It was desired to
conduct the research in a setting which would be highly
replicative of existing research patterns.

Thirdly, it was felt that the experimental design should
be adaptable to the possible role of indirect and direct cues
as instigators of the Hawthorne effect. Indirect cues can be
defined as experimental activities which inadvertently alert
the subject to experimental participation. An example of such
cueing would be unusual pretesting. Direct cues on the other
hand would be obvious changes or activities which alert the
subject to participation. Special directions or unusual
physical changes are examples of such cues. To examine the
possible influence of cues in creating awareness, a decision
was made to create an experimental design which would
incorporate both types or kinds of cues by introducing variables
which could be considered as representative of each kind. The
sections which follow describe the variables that were selected
for incorporation into the field research design.

The major planning activities for field research are
discussed separateiy. [t should be understood that most of the
procedures were carried out concurrently even though described
separately. Specific sections which follow are (a) experimental
design, (b) selection of experimental sample, (c) orientation of
participating teachers, and (d) instrumentation and data
collection,

Experimental Design

The original experimental design outlined in the project
proposal was modified upon the advice of Dr. Juiian Stanley who
served as project consultant on design planning for the field
research phase., Dr., Stanley consulted with the project staff
early in the fail .of 1962, This consultation was followed by
a subsequent visit by the project staff to the Laboratory for
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Experimentail Design at the University of Wisconsin in January
1963 where the proposed experimental design was further
critiqued. The critique sessions were tape recorded and
recommended changes were reviewed and incorporated as deemed
desirable by the project staff. The final experimental design
resulted from the combined efforts of the project staff and
the consultation activities described above.

indirect Cues. In its elementary form, the comparative
effectiveness of the investigation in education involves the
presentation of a new and/or different method of instruction
or curriculum (commonly calied a treatment) to one group of
subjects or schools and the resultant performance of such a
treatment group is then compared to the performance of a
control group not subjected to the treatment. Based upon the
performance data obtained, an evaluation is made about the
effectiveness of the two methods. A basic assumption is made
that the only difference existing between the two groups during
and at the end of the study is the method of instruction and/or
curriculum introduced. 1t is at this point that the Hawthorne
effect is often introduced to explain the superiority or lack
of same in the experimental situation.

The development of the basic design gave cognizance to
the traditional pattern of investigation by making an initial
decision to employ as one indirect cue a new method of
instruction and comparing it with a traditional, conventional,
or on-going procedure, After consideration of possible
alternatives, the new method selected was the curriculum
materials developed by the School Mathematics Study Group (SMSG).
It was felt that these materials constituted a sufficient
departure from a traditional or conventional approach to
mathematics instruction that they could be considered as being
representative of new methods of instruction or cuririculum,
The SMSG materials were sufficiently developed at the time of
the investigation that few difficulties would be encountered
in providing necessary and appropriate materials for both
students and teachers. In designating treatment combinations,
the SMSG materials are subsequently referred to as the SMSG
mathematics while the on=-going, existing arithmetic program’ is
referred to as Conventional (Conv) mathematics.

The general hypothesis to be tested was that the introduction
of these new and different curriculum materials in the area of
mathematics might create among the participating students the

The text for this program was Growth in Arithmetic
published by Holt, Rinehart, and Winston in 1959,
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feeling that they were in & special program and hence they
would show greater mathematics achievement on apprcpriate
instrumentation than students in the conventional program.

in many experiments, it is not unusual to find that the
introduction of a new method or curriculum is characterized by
the creation of an unplanned change in the social relationships
existing between the classroom teacher and participating
students. Such a change could be a possible causative factor
in producing unexpected achievement. An example of such a
change from noraml classroom routine would be the presence of
a different teacher brought in to teach the new method. |t
was decided, therefore, to expliore this possible condition by
introducing a change in the social structure of the participating
classroom groups to serve as a second indirect cue. The specific
procedure employed was to establish a teacher factor consisting
of Reqular and Different teachers for the class period devoted
to mathematics instruction.

The Reguiar teacher condition consisted of the students
being instructed by the teacher normally assigned to the

participating cl'assrooms used in the study. The Different
teacher condition consisted of arranging for two teachers in

the same buiiding to exchange classrooms each day for the period
of mathematics instruction, Before and after the mathematics
instruction period, these teachers remained with their regular
classroom. The hypothesis being tested was that exchange of
teachers for mathematics vould introduce a change in the
classroom social relationships thus heightening the student's
possibie awareness that something special was going on in his
environment and thus causing greater performance than where such
a change was not made. [t was also hypothesized that awareness
of experimental participation and performance might be stronger
in a classroom situation where both a new method and Different
teacher were emplioyed than in a conventional classroom with the
Regular teacher.

A question might be raised as to whether or not the
introduction of a Different teacher for the period of mathematics
instruction who might possibly even be known to the students
because of the need to carry out such an exchange in a single
building would create a sufficient change in the social
structure to effect the achievement results, [f a school system
already had separate instructors for special subjects (art,
music, etc.) who enter a classroom for instruction, the
appearsnce of a different instructor for arithmetic might not
be a novel condition. On the other hand, students may be
accustomed only to Different teachers for special subjects but
not for a basic subject such as mathematics. To control for
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this possible factor, a decision was made that the experimental
groups would have to be drawn from a school system which either
did not have special subject instructors moving into classroom
groups or wherc there was a history of not using special
teachers.

Direct Cue. It has bezn noted by some writers on both
educational research methodology and the analysis and
interpretation of instructional and curriculum methodology,
that students in some experiments have been told that they are
in an experimental group and that such knowledge along causes
students to do better than students not so informed. Iin most
typical classroom experimentation, an attempt is usually made
to avoid this type of a direct cue to students about experimental
participation. Should awareness of experimental participation
develop, an assumption is made that it was triggered by indirect
cues, such as new textbooks, different tests, and similar
materials and activities.

To test this observation and to study the possible role
that such direct cueing might have, a decision was made to
incorporate such a variable into the experimental design. This

variable consisted of providing information to selected subjects
at scheduled periods of time that they were in an experiment
while some subjects were not told that they were in an experiment.
In general, The Told condition consisted of informing students
at the start of the experiment and at periodic intervals
throughout the duration of the experiment that they were
participating in an experiment on new mathematics materials.
They were urged to do their best at all times and tc participate
to the best of their ability. Should students ask if they were
in an experiment, the teacher was directed to answer positively.
The Not Told condition consisted of providing no direct
information to students that an experiment was going on. Under
this condition, an attempt was made to consider the introduction
of new mathematics material as a routine curriculum change.
Teachers were warned against meking any comments about
experimental conditions. Should students ask if they were part
of an experiment, the teacher was directed to reply negatively.
i1fustrative methods and patterns used to inform subjects about
their participation in the experiment are inciuded as Appendix A
to this report.

Design Outiine. The final experimental design for the field
research consisted of three treatment factors, each having two
levels. This design permitted a study not oniy of the main
effects but also the interactions of the various factors. For
purposes of analysis, all factors were considered to be random
factors.
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An outline of the final treatment combinationsZ is presented
as Figure 1. The several conditions represent a continuum of
combinations such that Different Teacher=-SMSG-Told would
represent the maximum combination of indirect and direct cues
introduced into an experimental classroom while treatment
combination of Regular Teacher=-Conventional Math-Not Told would
represent a control group situation. Under a general hypothesis
that awareness of experimental participation is created by such
direct and indirect cues, differences in achievement should be
at a maximum between these two treatment combinations if the
factors employed do in fact magnify novelty, enthusiasm,
attention, and similar subject reactions which are thought to
cause awareness and thereby increasing student motivation,
under experimental conditions, to achieve higher levels of
achievement.

Selection of Experimental Sample.

The selection of the sample had to be undertaken within
several constraints imposed by the experimental design. The
decision to use SMSG mathematics materials imposed a constraint
on the sample in terms of the level of the education at which
the research couid be conducted since the materials were only
developed sufficiently well enough to be used at the elementary
grades. A further constraint was that the students involved
needed to possess sufficient verbal abilities so as to be able
to respond to written achievement tests and possible oral
interviews. Because some students would be told and others
not, some geographical isolation of students from each other
also would be necessary, Further, it would not be possible to
consider the student as the sampling unit since the introduction
of the new method and different teacher would require that
classroom groups be utilized. Using the latter as a sampling
unit, at least two classrooms for each treatment combination
would have to be involved since the participating teachers
uvnder the Different Teacher factor would have to change
classrooms, [t was originally proposed that teachers move
from school to school in order to meet this condition,
Consideration of this idea, however, led to it being considered
as too involved and impractical,

2The several treatment combinations have been abbreviated
as indicated in Figure 1 in order to avoid unnecessary long
descriptions. The reader should become familiar with this
notation since it is used in the summary tables of the analysis
of results,
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Figure 1, —Experimental Design Variables and Treatment Combinations

Indirect Cues Direct Cue Abbreviation

Method Teacher

% - Not Told C-R-NT.

— Reguiar Teacher---

- Told C-R-T

Conventional=-¢
Mathematics

Not Told C-D-NT

~ Different Teacher-

Told C-D-T

Not Told S=R=NT
~ Regular Teacher=--=-
Told S=R-T

SMSG
Mathematics===-

Not Told S=D=-NT
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The decision regarding the final grade level to be used
also considered that the introduction of new materials should
occur at & time in the typical curriculum sequence when natural
transitions are made. One such transition occurs between third
and fourth grade, Consequently, a decision was made to initiate
the experimental design at the fourth grade level. It was felt
that initiating the field research at this level would satisfy
most of the constraints noted above.

Since one objective was to study the effect of the duration
of an experiment as a possible control for the Hawthorne effect,
the use of fourth grade initially would permit the continuation
of the study into a second year without too much difficulty for
teachers, students, and project staff.

Under the experimental design established, the basic
sampling requirements called for sixteen classroom groups in
order that these would be sufficient degrees of freedom for the
statistical analysis. Two classrooms were to be assigned to
each of the eight treatment combinations within one treatment
combination assigned to each school. Thus, each treatment
combination would have an n=2.

Superintendents of local school systems which might supply
the needed number of classrooms were contacted for possible
participation in the field research. The general nature of the
project and the specific purpose of the field research were
explained. {Information was also provided about the teacher
training program to be installed as part of the project. This
action was considered important to take at this time since
knowledge that a participating teacher had of the new mathematics
subject matter might adversely affect the resuits of the study.
It was explained that a professional mathematics education
person was to be added to the project staff for the purpose of
conducting the in-service training for both the new method or
SMSG teachers and the conventional or old method teachers. It
was anticipated that the in-service program would provide
reassurance to teachers as they undertook the task of becoming
familiar with the new mathematics.

The Columbus Public $chool System consented to participate
in the project because responsibie persons felt that the project
itself was worthy of support plus the fact that benefits would
be gained in securing additional elementary teachers trained in
the new mathematics under careful supervision. The system
imposed one condition upon their participation which related to
the desire to maintain geographical isolation of treatments.
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The Columbus System retained the right to select the schools
which could be used but with a proviso that the final selection
of schools would be as relatively homogeneous as possible in
terms of socio-economic location within the city, teaching
personnel, and student ability and achievement levels. A
further agreement was reached between the project staff and the
participating system that any schools selected should be ones
where there had been a minimum of prior experimentation plus
assurance that additional experimentation would not go on
during the two year duration of the project. it was further

agreed that the participating classrooms would be withdrawn
from the student teaching pool.

Early in the spring of 1963, the project director met with
a group of elementary principals and teachers from possible
participating schools selected by the system to orient them to
the nature of the project. From this meeting indications of
willingnesz to participate were obtained from the principals.
The responsible officials in the Columbus System then selected

the final eight schools for participation within the agreements
noted above.

A second meeting was held with the principals and potential
participating teachers to give them a compiete description of
the experimental variables and conditions which wouid be
randomly assigned to each participating school. At this point
in time no participating teacher or principal was aware which
treatment condition would fall to their school, yet there were
expressions of complete cooperation.

The final selection of teachers to be involved with the
study remained at all times with the principal of each
participating school. Criteria suggested for final teacher
selection included the following: at least three years of
teaching experience, willingness to participate in bi-weekly
meetings, and wiliingness to teach a new method of mathematics=--
new and different from that which they had been teaching.

Orientation of Participating Teachers.

As noted above, a professional mathematics education
person was added to the staff of the prcisct in June of 1963.
This Associate in Mathematics, as he was designated, undertook
to prepare necessary materials to be sent to the participating
teachers during the summer and for use in the forthcoming
in=-service sessions,
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During the summer of 1963, the treatment conditions were
randomly assigned to the classroom groups selected from the

i
participating schcols. A teacher's edition of the fourth grade %
SMSG textbook was sent to each teacher requiring one along with 4
an information builetin outlining the treatment condition for g

that school. In those schools where the subjects were not to
be told that they were in an experiment, emphasis was given to
this point in the bulietin and clarified in later meetings with
the teachers. The teachers were informed that it would be
necessary for them to deny to the students, and possibly even
to the student's parents and to fellow teachers in the same
building, that they were invoived in an experimental situation.
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The textbook for the SMSG mathematics was completely
different from the conventional arithmetic textbooks being used
in that it was yellow in color and paperback. Before being
issued to the classrooms, the books were:stamped with Columbus
Public School identification and then delivered to participating
schools in as normal a manner as possible.

Two meetings for all teachers were held before school
began in the fall of 1963, The SMSG and Conventional teacher
groups met separately. Each group of teachers was re-oriented
to the treatment combination which had been randomly assigned
to their school during the early part of the summer. Although
the SMSG teachers had been provided a Teacher's Edition of the
SMSG textbook, these meetings served to acquaint each teacher
further sbout the overall program and particularly with the
material and concepts to be taught during the first few weeks
of school. At these pre-school meetings, a schedule was
worked out which enabled the Associate in Mathematics to
observe in the classrooms and to conduct an in=service program
in the same school on that day. The visitations were made to
each school on a pre-pianned day once each two weeks during the
entire two years of the study. The scheduled in-service and
observation periods permitted the Associate in Mathematics to
make sure that the conditions of the treatment in that school
were being observed. The observation scheduied also permitted
an attempt to equate for all groups the sttention or novelty
that the presence of such a visitor might cause.

The decision to run two concurrent in-service programs for
the teachers was based on research done by Rudell and =, cwn (70)
and Houston and DeVault (35) which implied that conducting an
in-service program for one group of teachers without a comparable
program for the other group of teachers contaminated inherent
differences between the methods themselves.
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At each participating school, an in=-service program was
prepared which kept pace with the concepts and progress of both
classes. Adjustments from school to school allowed each program
to be tailored to individual needs and achievement levels.
During the arithmetic period, the Associate would visit in only
one classroom alternating his visits between the two classes at
each school. Teaching techniques, content presentation, and
the manner in which the subjects received instruction were
observed. The observations made at this visitation served as
a core part of the in-service conferences normally held after
regular school hours.

Experimental Log. The Associate in Mathematics maintained
an experimental log of his daily visits for the two-year period
of the study. This log was developed to enable the Associate
to record in a systematic and regular manner any conversations
or incidents which could lead either a teacher, principal, or
the Associate to believe that a subject was expressing an
increasing or undue awareness of his experimental environment.
For example, the Associate entered a room in the Regular-
Conventional-Not Told school after hours for the conduct of an
in-service meeting during the second year of the study. He was
greeted by a fifth grade subject with the remark, "oh!, you're
the man who came last year and taught our teachers arithmetic."
An observation entry recorded involved a fourth grade subject
who suddenly stood up in class and said, 'Mrs. , is
this experiment we're in a success yet?'". Another entry related
to concept formation and involved a fourth grade male who had
finally learned not to rewrite a peculiar probiem. The subject,
when called on to read the answer to a problem replied, ''Four
minus seven has no answer, but if it did it would be minus
three!" In retrospect, the maintenance of the experimental log
should have been expanded more formally to include each teacher
as will be indicated in the section of the report dealing with
the post-treatment interview of the teachers.

Teacher-Student Continuity. A major question with which
the project staff had to deal toward the end of the first year
of the study was whether or not the participating classrooms
should be set up so that both teachers and students in the
several treatment conditions remained together for the second
year of the study. Employment of a principle of continuity
would require that fourth grade teachers be asked to move with
their students up to the fifth grade. As for the students,
the maintenance of intact classroom groups from the fourth to
the fifth grade level, with the same teachers, would be a
departure from normal school routine. Assistance on this

Supug... . -
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decision was secured from the Elementary Supervisor for the
Columbus Public School System toward the end of the first year.

Teacher personnel turnover data were examined to see what
information might be provided from this source. It was noted
that in five of the eight schools, one teacher had left the
school. In another school, two of the teachers were departing.
Three of the teachers had departed temporarily for family
reasons. Two teachers were leaving the system and two others
were being shifted to supervisory or counseling positions. |If
the decision was made to continue during the second year of
the study with the first-year teachers, the turnover rate would
have been about 35 percent. Discussions with the teachers and
the elementary supervisor highlighted the fact that the teachers
did not want to move up a grade because this would require them
to become oriented to and develop new materials for all fields
and not just mathematics. For these reasons, a decision was
made to continue the pattern that the students would normally
follow with regard to teachers in moving from fourth to fifth
grade. Thus each student would be in a self-contained classroom
for the second year of the study with a new teacher for the
fifth grade.

A similar decision was made with regard to the students as
they moved from the fourth grade to the fifth grade. In those
schools where there were more than two classrooms, a decision
had to be made whether or not to intermix only the two
experimental classrooms or all classrooms in the building. The
latter procedure would have had the effect of reducing the total
number of subjects since placement in a non=participating room
would eliminate some subjects from the study. After consultation
with the principals involved, it was decided that any shifting
of students between classrooms would be done within the normal
procedure of the school, An agreement was reached, however,
that any intermixing of students from classroom to classroom
would be done within the two experimental rooms in so far as
possible so as to maintain the class size and not contaminate
the experimental classroom with new students unless they
transferred into the school. Any such transfer students would
be accepted into the classrooms as would any new student in a
school where there were only two classrooms.

instrumentation and Data Collection.

The section on the experimental design for the field
research phase pointed out that the primary function of this
activity was to set up a situation comparable to many typical
methods experiments with the addition of selected factors or
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variables which were thought might produce differential student
achievement levels among the various factorial combinations. It
was hypothesized that students who received the different
factorial combinations would vary also in the degree of their
awareness of participation in an experiment. This hypothesis
was established to test the commonly held assumption that
students aware of experimental arrangements, particularly new
or novel ones, generate a feeling of special attention. If
this assumption is true, one might be lead to expect that the
more aware students would have greater achievement than less
aware students.

Recognition is given to the fact that there would be some
difficulty in partialing out that portion of total achievement
due to instructional and content processes and that due to
awareness so that it could be stated empirically how much of
the total achievement was due to feelings of awareness and
their subsequent motivational effects upon students. To test
the hypothesis, the approach used in this study was to secure
some measure of both achievement and awareness. The purpose
of this section is to describe the instruments used and/or
developed to secure quantitative measures of these two
variables.

Arithmetic Achievement. The basic approach to the
measurement of mathematics achievement was that of securing
gains in achievement over a two year span of time. The general
procedure was that of traditional pretest and posttest
differences. Consideration was given to the problems of
measuring gains in view of recent discussions of this problem in
educational research {30). On the basis of these discussions,

a decision was made to use the ''true'' gain procedures as
outlined by Lord (47, 48).

Because of the unique nature of the SMSG mathematics, any
instrumentation utilized to secure such gains would have to be
a type that could not penalize either group. After careful
consideration of possible alternatives plus securing recommenda-
tions from other persons who had conducted studies in arithmetic
achievement that the completely verbal presentation of problems
not normally found on most standardized arithmetic achievement
tests had been shown not to favor a particular teaching method (56)
a decision was made to use the Sequential Tests of Educational
Progress: Mathematics, Level 4 (Grades &, 5, and 6). This
test had equivalent forms available which facilitated repeated
measurements over the duration of the project. Since the
validity and reliability of this test are reported in the
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Technical Manual for the STEP tests, such information is not
repeated here (73). '

The STEP test was first administered in the fall of the
fourth grade and again in the spring with a similar pattern
being followed for the fifth grade. Since this test was not
part of the regular Columbus School System testing program,
its introduction might have had some impact on students but
no evidence was gathered on this particular point.

Awareness Measurement. The problem of measuring awareness
of experimental participation was complicated by two major
considerations. First, the lack of any prior or existing
instrumentation and second, the relatively large number of
students involved in the study. Because of the somewhat unique
nature of this assessmant, the development of the awareness
instrument is described in detail in Appendix B. Consideration
was given to using an oral interview technique but abandoned in
favor of a paper-pencil inventory which would produce a
quantifiable measure of awareness. The final instrument was a
Likert-type scale which could be administered by the teachers in
the normal classroom situation.

The awareness instrument was administered at the several
participating schools within a one week period after the
completion of the final administration of the STEP Mathematics
test at the end of the fifth grade.

Supplementary Measures. The arrangements made to conduct
the study within one administrative system made it possible to
collect additional data from the classrooms participating in
the study as a natural and routine part of the regular Columbus
Public Schools testing program. In addition to the achievement
and awareness measures described above, data from the instruments
described below administered by the participating system were
obtained and made part of the individual student record.

1. Columbus Arithmetic Test. This test is rewritten each
year by the supervisory staff of the Columbus System
and consists of non-verbal problems selected on an
equal proportion basis from the third and fourth grade
conventional arithmetic texts. The test is normally
administered as a diagnostic test in the fourth grade.

2. Metropolitan Achievement Test, Elementary Reading,
Grades 3 and 4. This test is administered early in
the fall to fourth grade pupils. A Word Knowledge
and Comprehension scores are obtained for each student.
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in this study, the test was administered before any
treatment conditions were introduced to the participating
schools.
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Kuhlman-Anderson Intelligence Tests. This test was
administered to each student during the second grade.
Scores for students participating in the present study
were secured from student records. Due to the turnover
of pupils in some of the participating schools, it was
not possible to secure complete data fro all students.

TR
i

California Test of Mental Maturity, Short Form,
Elementary Grades 4 thru 8, Form S. This test had
been regularly administered during the spring of the
fifth grade but was shifted system-wide during the
project to the first week of testing in the fall of
the fifth grade. In addition to total scores, subtest
scores were recorded for each student in the project.

Stanford Achievement Test, Arithmetic and Reading.
This test was new to the system during the course of
the project. The Reading test provides scores on

Word Meaning and Paragraph Meaning. The Arithmetic
Test includes sections on Arithmetic Computation,
Concepts, and Applications.

Administrative Arrangements for Testing. The testing
schedule for the several tests noted above appears as Table 1.
Recognizing that the administration of the STEP tests to only
selected classes in tI participating school might create some
unusual attention in and of itself, a decision was made to test
all students at the grade fevel in which the study was being
conducted. In some schools, only the two classrooms involved
in the project were tested. In those schools containing more
than two classrooms, all other classroom groups were tested
at the same time. Under this procedure; the data collected
from non-participating classroom groups could be used to
provide for an external control group, or what some
methodologists refer to as a control=-control group.

The data on each student from the several test
administrations along with other data thought to be relevant
was recorded on forms which served as input documents for
latter data processing. '

After the administration of the STEP test in the fall of
1963, a technical problem was encountered with regard to the
scores that should be used for the subsequent data analysis.
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Table 1.--Instrumentation and Data Collection Schedule3

Date¥
Week

March 15, 1961 (Grade 2)

September 10, 1963
September 17, 1963
October 15, 1963
May 26, 196k
September 8, 1964
September 15, 1964
March 9, 1965
March 16, 1965
May 17, 1965

May 25, 1965

June 1, 1965

Instrument Administered

Kuhiman Anderson Intelligence Test
%STEP Mathematics (1)
Columbus Arithmetic Survey
Metropolitan Reading Test
%STEP Mathematics (11)

%STEP Mathematics (111)

California Test of Mental Maturity

Stanford Achievement - Reading
Stanford Achievement - Arithmetic
%STEP Mathematics (1V)
“Awareness Scale

*Teacher Interviews

Notes: 1. Individual schools varied with regard to specific
testing dates so only week of testing has been

indicated.

Tests marked with asterisk were introduced for
purpose of the study.

* 3The STEP Mathematics test was administered four times during
the two years of the project. It was administered as a pretest in
September 1963, again in the spring of 196k, the fall of 1964 and
in the spring of 1965. The purpose of conducting four administra-
tions, with a possible cueing factor due to repeated tests, was

to permit an analysis of data at the end of one year and two

years period in an attempt to secure information about the short
versus long range duration of studies and the diminution of the
Hawthorne effect. For purpose of convenience, these administra-
tions are identified by Roman numerals. Thus, the test in fall
1963 is STEP | and the administration in spring 1965 is STEP IV.
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The general nature of this problem was that raw scores of 13 and
below on the test are assigned the same standardized scale
score. For some of the classes, there were many scores below
13. Hence, if standardized converted scores were used, they
would have the effect of reducing the range of scores since any
raw score below 13 received the same scaled score.

Since the pretest means for 5 of the 16 classrooms were
at 13 or less, or at the lowest converted score level, a
decision had to be made as to whether or not the raw scores or
converted scores should be used in the analysis since the
results might be effected by the particular data used. A
decision was made to conduct statistical analyses of both
converted and raw score data but only the raw score data is
presented in this report since comparison of results from the
two analyses were quite similar.

One of the principal hypotheses of the study dealt with a
concern over the gain in mathematics achievement and its
possible relation to awareness at the end of the two year
period. The analysis of data only from the two year period,
however, would not permit an exploration of the hypothesis
relating to duration of the study and possible achievement
gains. To test this hypothesis, a decision was made to conduct
separate analyses at the end of the first year, again at the
end of the second, plus the full two years. It was hoped that
by conducting analyses at the end of these points in time, the
effects of the indirect and direct cues could be studied to
determine their influence during the first year and second
years respectively as well as examining their influence over
the full two year period. Ideally, it might have been desirable
to include measures of awareness at the end of the first year
but a decision was made not to include any such measure since
it was felt that its administration might provide a cue to the
students thus effecting the results at the end of the full two
years.

Analyses at the end of each year period had to consider
the problem of subject attrition. Many students were lost from
the experimental groups over the two year period for a variety
of reasons, including failure to complete all relevant measures.
Consequently, the analyses were made at each time period using
those students who had the necessary data at the end of each of
the several time periods.

Teacher Interviews. In many experimental education
situations, the classroom teacher becomes an experimenter
surrogate as described by Rosenthal (68) or may even at times
assume the role of a subject. In most educational studies, the
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teacher serves as an intervening variable between the experimenter
and his subjects--the classroom students. The inclusion of the
classroom teacher as an active participant makes her an unpaid
member of the project staff which can have an unknown influence

on her activities. Further, her participation may be affected

+f she is made to feel like an observed subject. On the other
hand, the teacher can serve as a valuable source of data with
regard to the impact of the treatment conditions on student
learning and reactions. Accordingly, arrangements were made to
interview the participating teachers at the end of the study.

The principal function of the interviews was to discover
some of the unexposed ideas or incidents concerning the
Hawthorne effect as it was defined for purposes of this study.
A set of questions was developed to serve as a basis for a
structured interview situation. The interviews were to be
conducted after the collection of all student data and before
the termination of the second year of the study. The outline
of the structured interview is presented as Table 2.

Table 2.--Teacher Interview Questions

Questions Centering on Teacher Observation in Sciool

Situations and Atmosphere.,

1. What appeared to be the general school atmosphere
regarding participation in the experiment?

2. Was there any general positive or negative attitude
expressed regarding the experimental conditions
assigned to the school?

Does your school have any special class conditions
(homogeneous group) which might have effected the
resul ts?

L. What parental reactions, if any, developed regarding
the experimental conditions?

Questions Centering on Teacher Observation of Student
Reactions and Attitudes.

1. Do you think students were generally aware of their
participation in an experiment?
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Table 2.--Teacher Interview Questions (Continued)

if students seemed to sense that they were in an
experiment what possible direct or indirect cues do
you think were picked up which would give them this
information? (Follow up with prompt about independent
variables).

Do you feel the students were better motivated due to
their special treatment than would be the case for the
normal or more typical classes you had experienced?

Do you think students were negatively or positively
motivated by participation in the experiment?

C. Questions Centering on Teacher Reactions.

]‘

2‘

The interviews were conducted by the principal investigator
and the Associate in Mathematics at each individual school with
all availabie participating teachers from the fourth and fifth

grade present, In most cases, this interview situation was the

What previous experience have you had with regard to
participating in educational experiments?

How did you accept the fact that you were participating

in an experiment? Was your motivation different than
if you had not participated?

Did complying with the experimental conditions for your
school impose any hardships? f yes, how did it affect

your participation in the experiment?

Have you at any time discussed the experimental
conditions and measuies with other colleagues?

Do you feel you worked harder knowing that the
results of the experiment would be reported to the
Superintendent of Schools as well as on a national
basis?

first time that many teachers had seen or had the opportunity
to talk with the principal investigator since the initial
orientation periods. This action on the part of the principal
investigator was deliberate and taken on the desire to reduce
as much as possible the influence of external persons to the
experimental situation. [t was felt that the continuous or

frequent presence of such a person in the participating schools

would have a negative influence on the experiment by perhaps
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highlighting the situation. The question of how much and in
what manner the presence or absence of the principal investigator
in an experimental situation such as the one conducted in this
project might well be the subject of further study. In the
present study, perhaps he should have appeared more often in
selected classrooms in order to heighten the desired effect.

As noted, the interviews were held directly in the schools
and tape recorded except for one participating school. The
teachers at this school took the position that they did not
want their remarks recorded nor did they particularly want
individual type interviews. Consequently, the principal
investigator and Associate in Mathematics invited these teachers
to a luncheon at which time an informal conversation was held
but directed using the structured interview questions as a
guide to the conversation. Of the thirty-two teachers who had
worked with the participating classrooms, only twenty-four or
75 percent were available for the interviews.

i1 - Literature Analysis Methodology

The basic purpose of the literature analysis phase of the
total project effort was to determine if useful information
regarding the possible nature and role of the Hawthorne effect
in educational research could be obtained by conducting a
systematic examination of completed research studies comparing
experimental to conventional methods as reported in educational
literature. As such, it was a separate and distinct activity
from the field research phase.

Specificaiiy, the iiterature anaiysis phase was directed
to questions 1, 2 and 4 of general question A. [t was also
anticipated that useful information might be obtained which
would help to answer the questions under general questions
B and C provided that sufficient detail could be secured from
the published report.

The purpose of this section is to describe the procedures
employed in this phase of the total project. For purposes of
presentation, the section has been subdivided into parts
dealing with (a) Research Areas Investigated, and (b)
Abstracting Procedures.

Research Areas linvestigated

The selection and definition of the specific areas of
completed research on comparative experiments to be examined
was initiated by using the 1960 edition of the Encyclopedia of
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Educational Research (29) as a primary reference and guide.
Nearly all of the titles of the major areas finally selected,
the definitions of these major areas, the subgroups identified
within these areas, and the levels of education at which
research was done in these areas were directly derived from
this source.

Some additions and changes to the original list of research
areas derived from the above source were made by the project
staff in order to better meet the specific demands of the
projected analyses. The final major areas and subgroups for use
‘n the literature analysis phase were chosen on the basis of
what seemed logically relevant and then subsequently modified
by observation of the kinds of studies abstracted in the early
stages of the analysis.

Twenty-six major areas of completed research were finally
selected. These areas were then combined into three primary
categories for the purpose of clarifying the different types
of studies that seemed most valuable to examine. The major
categories were established on the basis of the similarities
among the experimental variabies manipulated in the studies

* found in the major areas of each specific category. Thus,

the criterion for the classification of a major area to one of
the four categories was the general type of the experimental
variable manipulated in the studies within that major area.
The extensive use of the experimental variable as the fundamental
criterion for the classification of studies was based upon the
observation that the description of the experimental variable
in the research report served best to define the nature and
focus of interest for the experiment in question. It was felt
that on the basis of the experimental variable alone, a
sufficiently accurate classification of studies could be made
which would facilitate the final analysis stage of the
literature phase. A fourth category was established which
included relevant materials but which could not be classified
as research studies. The four principal categories along with
a short description of each in terms of the types of
experimental variables that were commonly manipulated in the
studies found in each category are presented below.

Subject Matter Areas. Included in this category were
those studies empioying specific teaching methods as
experimental variables which were particularly applicable
to individual subject matter areas. For example, in the major
area of Social Sciences and subgroup of American History, the
experimental variable (new teaching method) that might be used
was the "'discussion'! method. The new teaching method used as
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an experimental variable was usually dependent upon the content
of the specific subject matter; the specific new teaching
methods were often peculiar to one major area only.

Facilitative Devices or Procedures for Improving Teaching.
Included in this group were those types of studies which
employed special classroom devices or types of school
organization, (e.g. teaching machines, homogeneous grouping,
etc.) as experimental variables (new teaching method). Usually
a subject matter was involved in these studies, but only to
provide a vehicle or context in which the experimental variable
was manipulated. Consequently, the same new teaching method
may be used in experiments in different subject matter.

General Teaching and Learning Methods. This category was
somewhat of a catch-all for those major areas which had little
in common with the major areas in the other categories. However,
the major areas here did have in common the fact that they all
employed experimental variables not directly related to subject
matter areas per se or to special devices or procedures for
improving teaching. '

Hawthorne effect Special Interest Areas. This category was
the only exception to the rule of using the experimental variable
as a classification criterion. The major concern of interest
here was those studies, articles, or reports that directly or
indirectly dealt with discussions relevant to or about the
Hawthorne effect, its further definition, and the conditions
necessary for the production and/or control of the effect.

The four principal categories along with the twenty-six
major areas of research and the subgroups related to each major
area are presented as Part | of Appendix C. Following the
title of each major area are the levels of education at which
the research studies within a major area have usually been
conducted using a special notation for each educational level
as given at the end of the complete list of major areas., The
use made of the major areas, subgroups, and educational
levels in abstracting, filing, and final analysis is outlined
below.

Abstracting Procedure.

when examining a research report to determine its potential
contribution to the literature analysis, two primary criteria
were used to determine the relevancy of a study. These
criteria were that the study must have an experimental design
comparing new versus on-going teaching methods, techniques, or
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procedures, and émploy an experimental design in which an
experimental group received a new method and a comparison or
control group received an on-going method.

With regard to the first criterion, a new method was
defined as a method which is perceived by the experimenter as
a novel, different, or unique method of instruction, classroom
or school organization, and so on. This definition assumed
that the population involved had not been exposed to any such
method previously. An on-going method was defined as a
condition which was perceived by the experimenter as one with
which subjects had previous experience, either directly having
been taught by the method or indirectly having knowledge that
such a method was used to teach other students in situations
similar to the present one. Because the new and on-going
methods are defined in terms of the particular experimental
situation of each study, new and on-going are seen as relative,
not absolute, terms. Thus, what may be a new method in one
study may be an on-going method in another study. The two
terms, new and on-going, were used by the project staff to
describe the use made of particular methods in experimental
teaching methods studies. They are not referred to as such
by investigators in their reports of research, Consequently,
the abstractor identified the new and on-going methods by
inference from the description of the teaching methods used
in the study. This process was usually less difficult than
it may seem because of the conditions set by the second
criterion.

With regard to the second criterion, an experimental group
was defined as one receiving the new methed. This new method
was usually referred to as the experimental variable by the
investigator. A comparison group was defined as one which
received an on-going method. Individual investigators may
often call a group which receives an on-going method ''control
group. In accepted research terminology, this usage of the
term control with the on-going method is incorrect. A true
control group receives no treatment conditions. Other
investigators may term as an experimental group, one which
receives (in the project's definition) an on-going method. In
this project's terminology, and for its purposes, this
experimental group is actually a comparison group and was
treated as such by the abstractor.

If a study examined for possible use failed to meet either
or both of the two primary criteria described above, it was not
subsequently abstracted. It was recorded, however, as having
been examined. :
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Two different types of abstract procedures were employed.
The first and most commonly used form involved the abstracting
of the essential details of experimental teaching methods
studies for the ultimate purpose of comparison of such studies
in the final stage of the literature analysis phase. The other
abstract form involved references giving direct mention of the
Hawthorne effect and those experimental design references which
had implications for analysis because of their relation to the
creation or control of the Hawthorne effect. Because of the
: proposed comparison of experimental teaching methods studies
% in the final stage of the literature analysis, it was necessary
3 that a standard abstracting format be used to facilitate
effective comparisons. Likewise, the language used in
abstracting research studies was standardized as much as
possible so that there would be minimum confusion over meanings
and implications.

The standard abstracting format for the experimental
teaching methods studies is presented as Part 2 of Appendix C.
This format should convey the types of information collected
for the comparison and final analysis of studies. |In order
that the process of abstracting be more explicitly known,
since it was a data collection procedure, the specific
proccedural steps followed are presented as Part 3 of Appendix C.

The principal sources for the selection of research studies
to be included were generally recognized professional
periodicals in the fieid of education. An examination of all
the possible periodicals and journals which have published
research studies relevant to the purposes of the study would
have been an almost impossible undertaking. The set of
periodicals and journals finally chosen to be reviewed on a
systematic basis were determined after an examination of
possible periodicals which regularly reported the results of
experimental methods studies. Further, it was decided to
limit the examination of the final set of journals to the
general time period from the years 1953 to 1963." The time
period cited was chosen primarily on the idea that if
researchers were concerned about the Hawthorne effect in
their projects, efforts to control for it would more 1ikely
appear during this period of time than might be the case in

4lt shouid be noted that considerable 1atitude was
exercised in varying from these time limits because of leads
given in one study to a research activity carried out at
another time period.
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studies conducted much earlier when the phenomenon was not so
widely publicized. The time limits also served to make the
review process more manageable in terms of the work 1oad
involved.,

In addition to selected peiiodicals in education, efforts
were made to secure research studies from other sources such
as final reports of projects funded by the U. S. Office of
Education, private foundations, instructional research conducted
by the military and similar agencies, dissertation abstracts,
colleges and universities. In addition to the above sources,
arrangements were made to secure reports of available abstracted
research from such operations from the Center for Documentation
at Western Reserve University, Science information Lxchange,
Defense Documentation Center, and individuals who were known to
have made collections of research studies for other purposes,

From the above sources, approximately 350 abstracts of
research studies were secured which were considered to be
useful to the investigation within the general time period
noted and the time available to do abstracting. This set of
abstracts served as the basic data for the subsequent analyses
conducted during this phase of the project. Recognition is
given here to the 1imitations of the above procedure in terms
of the final sampie studies and the abstracting process itself

and their possible influence on the analyses subsequently
conducted.
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Chapter 111

Field Research Results

introduction

The purpose of this chapter is to present results from the
field research phase of the total project. The results which
follow have been separated into two sections. The first
section presents those results with regard to questions 3 and
4 of general question A, questions 1 and 2 of general question
B, and question 1 of general question C. The essential nature
of these questions related (a) to the feasibility of establishing
an experimental classroom instructional situation so as tc¢
determine the role that experimentally introduced direct and
indirect cues might have on subsequent achievement and (b) to
investigate the possible relationship between achievement and
awareness of participation in the experimental situation. The
second section presents results with regard to question 4 of
general question A and question 3 of general question C. These
questions were concerned primarily with the desirability of
extended duration of an investigation as a control procedure
for the Hawthorne effect. The sections titled Cues, Awareness,
and Achievement and Duration of Study present findings from
the field research which relate to the above questions. This
chapter also presents the results from the interviews of the
participating teachers conducted upon the completion of the
field research phase.

Cues, Awareness, and Achievement

As noted in the chapter on methodology, an experimental
situation was created to determine if variables or factors
identified as direct and indirect cues would have any effect
on mathematics achievement in a classroom situation., The
description of the methodology empioyed for the field research
as presented in the same chapter has indicated that several
pretests were administered to the participating classroom groups.
One test, the STEP Mathematics test, was not part of the reqular
school testing program but was introduced to provide a criterion
measure for subsequent data analysis.,

Anailysis of Initial Measures. The first analysis was
conducted to determine if the several classroom groups under
the eight treatment combinations differed by initial performance
on the criterion test and other measures. Table 3 presents for
each class within the several treatment combinations the pretest
raw score means and standard deviations together with the
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number of subjects on which the descriptive statistics were
calculated. Since the basic sampling unit was considered to be
the class, the mean of the two means for the pretests from the
two classes under each treatment combination were calculated
and are presented in Table 4,

Table 4,-=Treatment Means for Selected Pretests

TREAT- METROPOL i TAN | COLUMBUS [ K.-A. 1Q
MENT . STEP WK, | COMPJARITHMETIC |(2nd GRADE)

C-R-NT 17.2 29.2 24,8 37.0 101.38

C-R-T 17.3 31.6 26.6 38.1 99.9
C-D-NT 13.1 24,3 21.3 32.5 98.6
C-D-T 13.8 21.8 21.2 29.9 98.6
S-R-NT 12.9 22,6 18.6 29.7* 95.8
S=R-T 13.4 24 .9 21.1 32,3 96.9
S-D-NT 17.3 31.7 28.2 36.1 101 .4

S-D-T 19.2 34.0 30.2 39.1 100.7

TOTAL 16 15,5 27.5 24,0 34,6 99.2

*0One teacher returned the Columbus Arithmetic Tests for
student use without recording any scores. :

inspection of Table 3 reveals that the means of the several
classes under each treatment condition were quite dissimilar
on the STEP test as well as on the other pretests. The
heterogeneity of initial performance is also highlighted in
Table 4 which shows that the initial means for each treatment
combination were highly variant, particularly for the criterion
measure., Although the treatment combinations were assigned to
schools on a random basis, it appeared that the procedure used
by the participating school system to select schools with the
assurance that some degree of homogeneity of classes would be




maintained actually resulted in a group of heterogeneous
classes being selected to which treatments were subsequently
assigned.

An analysis of variance conducted to determine if the
observed initial differences between the treatment groups on
the criterion STEP test were statistically significant is
presented in Table 5. Tests of the main effects were not

Table 5.--Summary Table for Analysis of VYariance for
STEP Pretest Means

SUM OF | MEAN
SOURCE SQUARES }df SQUARE F

1.6192 0.438
0.3630 0.982

Teacher 1.1692 | 1

Method 0.3630 ]

Informing 2,5360 | 1 2,.5360 0.6863
Teacher-Method 78.3668 | 1 |78.3668 |21.2083%*
Teacher=Informing 1.0869 | 1 1.0869 0.2941
Informing-Method 0.6602 | 1 0.6602 0.1787
Teacher-Method-1nforming 0.1870 | 1 0.1870 0.0506
Error 25,8659 | 7 3.6951

TOTAL 110.6850 |14

F(1,7;.05)= 5,59 F(1,7;.01)= 12,25

significant as was true for two of the interactions and the
third order interaction. The Teacher-Method interaction,
however, was significant. A graphical analysis of this
interaction is presented in Figure 2 where it can be seen that
the classes receiving the SMSG Mathematics with a Different
teacher and the classes receiving Conventional Mathematics with
the Regular teacher had higher initial scores than did the
classes receiving SMSG Mathematics under the Regular teacher or
Conventional Mathematics with a Different teacher. In view

Tin retrospect, it might have been more desirable to
secure sufficient information on the schoois so as to avoid
this heterogeneity or possibly conduct an examination of the
pPretest performance before assignment of treatments.
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Figure 2.--Teacher-Method Interaction on STEP Pretest
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of this significant initial difference between treatment
combinations on the criterion measure, a decision was made
that the analysis of covariance would be the appropriate
technique to be used for subsequent data analysis,

The problem of selecting the covariate (s) to be used
was complicated by the nature of the criterion measure itself.
The STEP Mathematics test consists of a variety of verbal
mathematical problems and hence performance on the test mi ght
well be a function of reading achievement. To test out this
possibility, a correlational analysis was made between the
mathematics test and the two subtests of the Metropolitan
Reading Test.2 The correlations between the instruments are

2The mental ability test was not included in this analysis
becai.se of the early date at which it had been administered and
hence was not considered as being highly successful. The
Columbus Arithmetic Test was not included because of missing
data.
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presented in Table 6. In interpreting the result, it should
be noted that the correlation coefficients were based on class

Table 6.--Intercorrelations between Selected Pretest Measures

Variable (1) (2)

STEP Pretest 1.000 -
Metropolitarn--Word Knowledge| .8856 1.000
Metropolitan-~Comprehension .9025 .9592

means and not on individual subject scores.3 Inspection of the
table reveals that the STEP pretest correlated higher with the
Comprehension subtest of the Metropolitan than with the Word
Knowledge subtest. The two subtests correlated quite closely
with each other. In view of the latter relationship, a
decision was made that both the Metropolitan Comprehension and
Word Knowledge subtest scores along with the STEP pretest score
would be used as covariates in any subsequent analysis.

Analysis of Final Measures. Analysis of the final measures
focused primarily upon the gains in mathematics achievement
under the various treatment combinations of indirect and direct
cues over the two year period of the study and the relationship
between the exhibited gains and the measure, of awareness as
obtained at the end of the two year period.u Al though the
awareness measurement was obtained at the end of the two year
period, analyses of the available data were made not only for
the full two year period but also by examining data as obtained
at the end of the first and second years respectively.

For purposes of data presentation, descriptive statistics
of the individual classes are presented in Table 7. The table
presents class means and standard deviations for the first,
second, and two year gains in mathematics, means and standard
deviations of awareness scores, and the gain-awareness
correlations for the first, second, and full two years of the

3A further consideration is that the correlations were
based upon the initial groups of students and not upon the final
groups of students at the termination of the study as is the
case with other analyses presented in this chapter.

hEirst year gain was STEP [{=-~STEP I; second year gain was
STEP IV--STEP i1i{; the two year gain was STEP IV--STEP I.

L8




study, Data presented in the table are cited in presentations
which follow regarding: (a) cues and gains and (b) gains and
awareness.

Cues and Gains. Inspection of Table 7 reveals that the
first year gain under each treatment combination tended to be
similar with the exception of one classroom group under the
C-D-T treatment. A similar observation can be made with regard
to the gains during the second year of the study. For the full
two years, the gains were also highly similar with the exception
of one class under the C-D-T treatment and one class under the
5-R-NT treatment, both of which were somewhat lower than for
the other 14 classes. Based upon the 16 class means, the
average gain for the two year period was approximately 12 raw

score points.

To test the effects of the cueing factors or variables,
separate analyses of variance of the true gain in mathematics
for each time period were made. The summary values for
analyses of variance are presented in Table 8. For convenience,
only mean square values and F-ratios are presented., Inspection
of this table reveals that no significant F-ratios were
observed for the first year gain. The only significant F-ratio
observed in the second year of the study was for the interaction
between the Teacher and Informing factors, with this interaction
being significant at the five percent level of confidence. A
graphical representation of this interaction is presented in
Figure 3.

For the full two years of the study, two significant
interactions were observed. The interaction between Teacher
and Method factors was significant at the one percent level
while the interaction betwsen Teacher and Informing factors was
significant at the five percent level. Graphical representations
of these two interactions are also present in Figure 3.

The general interpretation to be drawn from the F-tests
just reported is that the variabies or factors introduced as
cues had no significant impact on subsequent student achievement.
Under the common usage of the Hawthorne effect which states
that such cues should cause differences in achievement, the
main effect presented here does not support such @ definition,
it would seem reasonable to conclude, therefore, that the
Hawthorne effect, commonly interpreted, operated in the
experimental situation which was created expressly to test the
commonly held hypothesis.
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The significant interactions also contribute little or
nothing to validate operationalizations of the Hawthorne effect.
The significant Teacher-Method interaction noted for the full
two years of the study was observed earlier in the pretest data
analysis and therefore probably represents a continuation of the
condition noted at that time. The significant Teacher=Informing
interaction is harder to interpret because it runs counter to
some commonly held ideas that informing students should perhaps
be a stronger variable than changing the teacher. I[n this
interaction, it can be noted that the Different Teacher was more
influential than informing students that they were in an
experiment. [t should also be noted that a similar interaction
did not appear in the first year gain analysis which might
possibly be interpreted to mean that some changes among the
participating teachers during the second year of the study
introduced conditions which did not exist in the first year of
the study. - Whether chance or otherwise, they tended to carry
over in a manner such that the full two year gain was effected
thus causing the interaction to_again appear in the latter
analysis.,

o X T T A ST T e S M e e e
Y N A N T L R AT e g e

The results from the cues-gains indicate that the effort .
to establish an experimental classroom condition which would %
create differences in student achievement using specially i
introduced direct and indirect cues as independent variables
was not successful. In terms of the objectives of the study,
it may be concluded that any interpretation favoring purported
presence of a Hawthorne effect under cueing conditions would :
not be supported by the data presented above. 5

RN T IS

Gains and Awareness. The Analysis of the relationship
between awareness aind gains was initiated by computing product-
moment correlations between individua! student gains in
mathematics and scores on the awareness inventory for each class
group. The individual class correlations between awareness and
mathematics gains for the first year, second year, and the full
two years were presented in Tabie 7. {Inspection of the table
reveals that the control group, as represented by the
Conventional Mathematics-=-Regular Teacher=-=Not Told (C-R=-NT)
treatment, had the lowest awareness scores for the several
treatments involved. The treatment combination of SMSG
Mathematics==Different Teacher--Not Told (S-D-NT) had the highest
average awareness scores,

Inspection of the correlations for the three different time
periods reveals no consistent pattern of relationship existing
between gains in achievement and awareness. Within the same
treatment combination, individual classes exhibited both
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positive and negative correlations. This inconsistency in
observed relationship is highlighted by the correlation of -.57
for one class within the C-D-T treatment and the correlation of
+.57 for one class within the S-D-NT treatment, with both
correlations being significant at the cne percent level. For
the second year of the study, only one correlation within the
C-D-NT treatment was significant and that at the five percent
level. Three correlations for the full two year data were
significant at the five percent level. Again, no consistency
was noted between the measure of awareness and the achievement
gains under a particular treatment combination.

Using the two class measures under each treatment
combination, mean scores for gain and awareness were calculated
for each of the three time periods. These data are presented in
Table 9. Product-moment correlations obtained between the mean
awareness and gain measures for the first year, second year, and
full two years were -.059, -.052, and -.136 respectively. The
correlations were not significant at the five percent level of
confidence.

The general interpretation of these results is that the
observed relationships tend to be negative in direction and
relatively low in magnitude and not significantly different
from chance. These correlations indicate that students showing
the greatest gains in achievement tended at the same time to be
less aware of experimental participation, a somewhat direct
contradiction of common Hawthorne effect usage.

it is recognized that the above results are based upon a
questionable procedure since the awareness scores used were
obtained subsequent to the time for measurement of gain,
particularly for the first year of the study. The situation
with regard to the second year of the study is more similar to
the full two year situation since the awareness measurement was
obtained at the end of the second year as were the two year gain
scores, The full two year data does indicate a higher negative
relationship than was observed for either the first or second
year data.

The results presented in this section reveal no significant
relationship between awareness of experimental participation and
subsequent gains in mathematics achievement. From acceptance of
the conceptualization of the Hawthorne effect as awareness of
experimental conditions as presented in Chapter I, it would
appear that the presence of such awareness is not related to
subsequent achievement. If awareness is regarded as an
independent variable and gain as a dependent variable, the
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results here show that the presence of such awareness does not
function as a causative factor of subsequent achievement,
Accepting awareness as a definition of the Hawthorne effect, it
would follow that the Hawthorne effect cannot be said to cause
differences in achievement gains. Differences between treatment
groups operating under different cueing conditions with regard
to their awareness of experimental participation did exist. On
this basis it can be said that the Hawthorne effect does appear
provided that one accepts the conceptualization presented
earlier in this report, The Hawthorne effect would not be
present if it is regarded in the most commonly accepted usage
of the term,

Duration of Study

One of the questions to be answered by the field research
was whether or not extending the duration of a study could
possibly be used as a procedure for controlling possible
operation of factors normally associated with the Hawthorne
effect, As noted in the methodoiogy chapter, a decision was
made to conduct the study over a two year period to see if
achievement gains under the various treatment combinations
would be significant at the end of the first year and then be
reduced, remain constant, or increase over the full two years.
Significant differences between treatment combinations at the
end of the first year and nonsignificant differences at the end
of the two year period might be used as support to the hypothesis
that extending the duration of a study would reduce or minimize
the operation of the Hawthorne effect,

To answer this question within the framework of the present
study, repeated measurements using the initial STEP pretest for
the criterion measure were made at the end of the first year
and again at the end of the second year. The results were then
analyzed separately for the first year and the full two year
period.

It was noted earlier in the analysis of the pretest
measures that there was a significant interaction between two
of the treatment factors. In view of this interaction, the
analysis of covariance was used to adjust the posttest means
for initial differences in both mathematics and reading (28).
Tabie 10 presents the individual class means for the first year
raw scores on the criterion measure and the covariates while
Table 11 presents the treatment means for the same variables.
The mean scores presented for the criterion measures (STEP 11
and 1V) are the unadjusted posttest means,
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Table 11.--Unadjusted Treatment Means for First Year and
Two Year Raw Scores on Criterion Test

Covariates Criterion
Treatment Metropolitan STEP i STEP 11 STEP 1V
W.K. Comp.,

C-R-NT 28,72 24,31 17.27 22.23 29.84
C-R-T 34,08 28,99 18.24 28.19 33.10

C-D-NT s |“ 2153 | 13.60 | 23.35 | 26.53

22,15 21.45 13.91 20,28 23.71
22,88 17.99 13.33 19.87 21.51
25,61 21.88 13.82 19.95 26.18
32.24 28.8 17.76 25.98 30.68
33.96 30.43 19.24 27.79 32.70

Summary tables for the analyses of covariance for the first
year and the two year mathematics raw posttest scores are
presented in Table 12, Inspection of the table reveals that
there were no significant differences at the end of the first
year either with regard to main effects or interactions. The
general interpretation of this result is that the treatment
factors, taken singly or in combination, did not produce any
significant impact upon the posttest measures,

A similar analysis was undertaken with regard to the full
two year mathematics raw scores. Table 10 presents the
unadjusted classroom mean posttest scores for the criterion
(STEP 1V) at the end of two years with the treatment means
presented in Table 11. The summary table for the analysis of
variance for the full two year mathematics raw scores presented
in Table 12 indicates a condition similar to first year scores
in that there were no significant main effects or interactions.

These results indicate that a suggested hypothesis of
significant differences in achievement during the first year and
then leveling off during the second year is not supported. -The
general finding is that extending the study for a two year period
did not seem to make any notable contribution to justification
for an extended duration of a study as a technique for
controlling the presence of a possible Hawthorne effect.
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Teacher Interview Results

As noted in Chapter [l, one project evaluative technique
employed was a post-experimental inquiry or interview of the
participating teachers. The purposes of these interviews
were (1) to secure any evidence about the possible existence of
the Hawthorne effect which might not be assessed through the
measurement of achievement gains and subject awareness and 2)
to secure possible information which might relate to the success
or failure of the treatment conditions. The results of these
interviews follow.

The general nature of the teachers' comments seemed to be
quite closely related to the traditional interpretation of thz
Hawthorne effect phenomenon. For example, a teacher in one
school reported that as the students were carrying their new
textbook up and down halls (when it was rather unnecessary to
do so), she noticed that they seemed to be doing it because the
students were developing an espirii~de-corps in the experimental
classrooms as & consequence of studying "mathematics'' out of a
new book while other classrooms were studying the ''same old
thing." -

During the series of interviews the teachers reported that,
although the teaching of mathematics in any ciassroom could be
a formal activity, the suggestions from the Associate in
Mathematics and from the teacher's edition of the SMSG textbook
provided adequate suggestions and gave the teachers of the new
method sufficient material to develop a feeling that they were
working closer to and more continuousiy with the way a child
chose to learn a new method or concept. The teachers also felt
that they could guide the lesrning experiences of the children
better under the new method but that it was costing them a
little free time they had formerly enjoyed during more frequent
periods of individual study.

There were some teachers who believed that student
acknowledgment of novelty, or attention, or variation in his
environment might provide s positive motivation to increase his
criterion achievement scores. The possibility existed, however,
that it may have also provided no increase or may have even
provided a negative motivational factor. The latter situation
might be indicated from the report of two teachers in one school
who reported that in the middle of the fourth grade and again
during the fifth grade that their students indicated a rather
strong resentment at “being required to study this hard
material." Whether or not such & reaction did indeed provide a
negative motivational factor is up to the resder to ascertain

60




Assuming that it would, one might have difficulty in predicting
its influence on the criterion variable of achievement.

One major finding of the teacher interviews was that the
use of different teachers did create some degree of novelty
at the beginning of the fourth grade. According to teacher
reports, this situation appeared to last about three or four
weeks and was of sufficient impact to be reported in the
experimental log maintained by the Associate in Mathematics.
The increase in novelty seemed to be connected more with the
students® testing of the discipline under the different teacher
than with the novelty of having a different teacher in the room.
in one school, the novelty effect surrounding the different
teacher seemed to last considerably longer than in the other
schools, The daily time selected for changeover of the teachers
in this school, however, coincided with a recess break as well
as a milk period and hence was complicated by a scheduling
variable unique to this one school.

The teachers in the SMSG classes reported that parents
seemed to react more to the introduction of the new mathematics
than did the students., This finding agrees with a report by
Duncan (23) in which a parents] in-service program provided a
significant increase in student growth., The way in which most
parents expressed their interest, positive or negative, was in
a manner that indicated they were more concerned personally
with not being able to help the students with their homework
than in the change of method per se.

in both of the $M3G=--N t Told schools, the teachers thought
that telling the parents or children they were in an experimental
classroom might have eased them over the initial burdens created
by the introduction of SMS5G mathematics. At the same time, the
teachers felt that this would not have soived the parent-student
problem without some other aid. In one school, the teachers
reported that the parents were glad that their children were in
& new mathematics program since they were headed for & junior
high school that was teaching the same program. Students
currently in the junior high school were reported as having
trouble because of their different elementary school backgrounds.
These same teachers reported that even the children indicated
that they 1iked the new mathematics since it was now possible
for them to help their older brothers and sisters with their
junior high school homework.
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The teachers in one school reported that the children as
fourth graders had developed a sort of group spirit about being .
able to have arithmetic from a different teacher. The studentsj
were described as building this feeling into a type of
competition between classes without the teacher's assnsfance. -
During the fifth grade, these same students expressed a resentment”'
about the intermixing of classes since their group Iost its '
identity for arithmetic competition,

None of the teachers reported that they had even been
directly involved in an experlmental study in the past. Several
did report that other teachers in their schools had been in such
studies but not of such a strong comparative nature. The .
teachers expressed the feeling that the adaptation to the
conditions implied by the experimental treatments imposed .
unusual hardships. This was particularly true where there was = .
a need to be familiar with the new SMSG materials or where the '
teaching of different classes required a close adherence to a
time schedule. |

In several of the schools, teachers reported a feeling that
the two years of the experiment should have continued with the
same classes of students intact in order to benefit from group
similarities and a continuity of effort for the similar groups.
Some other teachers felt that the annual shifting of students
from class to class should be on as wide a basis as possible in
order to avoid a formation of school cliques and low motivation
groups.

The teachers at one school reported that the students had
qulte evidently separated theii answers to the awareness scale
in a manner which showed definitely that they were aware that
it was the class and not the school that was in the experiment.
The students also showed more than a passing interest by noting
that many of the statements seemed to be repeats of earlier
ones. Some students were described as being reluctant or
refusing to mark several of the personality items included on
the awareness measure.

The purpose of this chapter was to present the results Qf
the field research phase of the total project as they pertain to
the objectives and questions concerned with the role of direct
and indirect cucs in producing the Hawthorne effect, the |
relationship between achievement gains and awareness of ,
participation in an experiment, and the duration of a study as
possible control procedures for the Hawthorne effect. A '
discussion of these results is presented in Chapter V. Chapter
IV following presents results with regard to the literature
analysis phase of the project.
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Chapter 1V

Literature Analysis Results

| ntroduction

As was noted in Chapter | outlining the objectives of the
3 study and again in the chapter on methodology and preccedures,
] one projected source for securing additional information about
the phenomenon under study was a systematic analysis of publisted
research reports dealing with comparisons of new versus old
methods of instruction and/or curriculum evaluation. The
purpose of this chapter is to present the results from the
literature analysis undertaken as part of the total project.

The questions to which this section of the total report
relates were questions 1, 2, and 4 under general question A.
It was anticipated that the information obtained might assist
in answering the questions under general questions B and C.
Question 4 was further broken down into two separate questions
for purposes of the literature analysis. It was not possible
to collect sufficient data in the form of abstracted studies
which would materially assist in arriving at any answer for
question 2. Therefore, the report does not contain an answer
to this question. There were, then, three separate questions
involved in this part of the total project. The chapter has
been divided into three principal parts or sections to present
the results of the literature analysis phase.

The first part attempts to answer question 1 and presents
definitions of the Hawthorne effect as set forth by various
investigators along with their suggestions for control. It
also presents evidence relating actual control procedures used
to experimental results in order to determine the effectiveness
of such procedures. The second part relates to question L and
presents an analysis of the relationship between experimental
results and the duration of time that a study was conducted. The
third part also relates to question 4 and presents an analysis
of relationships between changes introduced within an experimental
situation and the results of the studies as presented by the
investigators. Each part presents the puipose, procedure, and
results relating to it. A general discussion of the results is
presented in Chapter V.

Control Procedures for the Hawthorne Effect

Definitions and Suggested Controls

Purpose. While many investigators have used the Hawthorne
effect concept to explain unexpected or even undesired results,
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the concept still eludes definition. Attempts at definition by
investigators have produced varied meanings while in scme cases
no attempt has even been made. Even though there is some
confusion about what the Hawthorne effect is, there have been
numerous attempts to control for it nevertheless. The purpose
of this section is to present the results of an attempt to
relate the definition of the Hawthorne effect used by an
investigator to the suggested techniques to be employed for
control of it. If studies employing the same definition propose
different means of control or, if studies which define the
effect differently nonetheless use the same means of control,
such inconsistencies should be noted in any attempt to understand

the concept.

Procedures. The studies used in this analysis were drawn
from the research abstract file described in Chapter Il. From
these abstracts, only those studies which specifically mentioned
the Hawthorne effect and discussed control for its influence
were chosen for inclusion in this analysis. .There were numerous
other study abstracts which mentioned efforts to control for the
"hovelty' effect, the ‘placebo' effect, or similar terms which
are often used as synonyms for the Hawthorne effect. However,
because of the confusion which could arise as a result of vague
definitions it was decided not to include these abstracts. The
Hawthorne effect term per se had to be used for the study to be
included.

The first step was to identify the definitions of the
Hawthorne effect used by those investigators who specifically
mentioned an attempt to control for it. Of the twenty=-five
abstracts which met the criterion noted above, only nine
contained any explicit attempt at definition, As might be
expected, the definition of the Hawthorne effect set forth by
these investigators usually determined the variable they

considered necessary to control, For instance, if an investigator

defined the Hawthorne effect as a motivational effect in nature,
he usually attempted to control motivation in his experiment,
Sixteen studies did not include an explicit definition of the
Hawthorne effect but did note suggested controls. Thus the
variables which the investigators controlied were' inferréd for
the purposes of this analysis.

Results. Of the twenty-five studies, twenty-one could be
grouped into four categories corresponding to the general
variable said to be controlled. These variables were attention,
motivation, novelty, and awareness of an experimental situation,
The other four studies eluded grouping since, for the most part,
although the investigators specifically ment foned an attempt to
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t; control for the Hawthorne effect, in no case did they indicate
what variable they believed should be controlled.

Attention. The variable which most investigators considered
important to control was that of attention, The focus of
attention however was inconsistent. Some believed that it was
special attention paid to the teachers of experimental groups
which contaminated the results, while others believed it was the
attention paid to the students., Still others believed it was
necessary %o ccntrol attention psid to both teachers and

students.

Oberhoitzer (54), Brickell (8 ), and Wolf, et al. (83),
considered teachers to be proper recipients of control.
Oberholtzer stated that similar treatment should be paid to
teachers of both the control and experimental groups. He
believed this could be done by equalizing the number of
in-service meetings planned, the amount of assistance given,
and the number of curriculum bulletins issued. Brickell stated
that teachers of both the experimental and control group should
receive the same amounts of attention, encouragement, and
recognition given by people from outside the classroom. He
noted that,

When these are supplied equally, overproduction should
occur in both the comparison and experimental groups.
Then the differences in results, if any, can be
attributed with more confidence to differences in the
program=~-rather than simply to the fact that something
was changed. ( 8, p. 35).

In a project proposal by Wolf, et al., & summer workshop was
planned for teachers of experimental groups. In order to equate
amount of attention paid, & similar workshop was designed for
control teachers., It was further planned that both groups of
teachers would receive the same amount of materials and
instruction during the year=-long experiment and would attend

the same number of conferences.

Rimoldi, et al. (6k), Forehand (27), and Entwisle (25)
considered students to be the necessary recipients of the control
of the attention variable. Rimoldi administered the Rotter
Incomplete Sentences Test and the Rosenzweig Picture Frustration
Test to control subjects in order to equate their treatment with
that of the experiments] subjects who were given problem solving
materials. Forehand, in an article reviewing research on the
teaching of English, siated merely that the experimenters should
", ..make the control course as 'special! as the experimental
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course, or the experimental course as ‘routine! as the
control...." (27 p. 54). He did not elaborate on how one
should go about doing this. Entwisle stated that an active
attempt to control the attention variable was unnecessary so
long as a method of measuring the amount of effect this
variable has on the results is available. She suggested that,

By withholding some of the experimental material
entirely from both groups, spurious gain of the
control group on the experimental material can be
assessed, for without communication the control
group should gain the same amount (within sampling
fluctuations) on the materials shown to the
experimental group as well as on equated material
of the same type shown to no one. (25, p. 478).

In a monograph titled Psychological Research in Education
(62) published by the National Academy of Sciences, both the
students and the teachers are considered the correct recipients
of control, It is stated that equal amounts of attention should
be given to all treatment groups, but there is no further
elaboration. Veatch (80), in reporting a study done by Cyrog,l
did not mention who the recipients of control are or should be,
but did state that attention can be controlled by equalizing
the amount of time in class spent by both groups, the class
size, the consultant assistance paid, and the administrative
emphasis.

Motivation. It was possible to identify another group of
investigators all of whom stated that it was motivation which
needed to be controlled. Within this group, it was usually the
case that the Hawthorne effect itself was defined specifically
as being a motivational effect. Porter (61), Bowers and Soar
(7), Rosenbloom (67), Hershberger and Terry (31) considered
the students to be the appropriate recipients of this control.
Porter defined the Hawthorne effect as ''...the motivational
results of merely engaging in an experiment irrespective of the
differential treatments carried out...." (61, p. 37). He stated
that in a study concerned with methods of teaching spelling,
the Hawthorne effect was the direct result of social intercourse
between students. Because it was believed that direct measures
of controlling this social intercourse would act to stimulate
the Hawthorne effect, they were not undertaken. Instead,
anecdotal records of the classroom behavior were kept. 1in the

Tt is Veatch, not Cyrog, who mentions the control of the
Hawthorne effect per se.
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study by Bowers end Soar on human relations in the classroom,
the teachers were the students at a summer workshop. I[n order
to control for differentisl motivational effects, a summer
college course of the teacher's choosing was offered free of
charge to the control teachers. Besides this an attempt was
made to communicate equally with both experimental and control
teachers about the nature of the experiment. Rosenbloom, in

3 discussion on methods of teaching mathematics, advanced the
opinion that the best way to equalize motivational effects of an
experiment would be to mzke the control method appear
experimental. According to Rosenbioom, the best way to do this
would be for the conventional texts to be 1ithographed and
stamped "'Experimental Edition,” This procedure was not possible
in the experiment cited and instead the conventional text was
supplemented by a 1ithographed pamphlet. In the study by
Hershberger and Terry, the regular teachers administered the
experimental materials, They were instructed not to inform
their students that they were in an experiment and not to urge
the students to excel., The unusuzl aspect about this study was
that the Hawthorne effect was defined as a novelty effect
although the variable controlled for was motivation. The
increase in motivation that it was necessary to control was
apparently nct conceived by the investigators as stemming
directly from the novelty of the situation but rather from the
knowledge of being in an experimental situation and from the
teacherls attitude. I[n this sense, the teachers as well as the
pupils would be appropriate recipients of the control.,

Other investigators whc considered motivation to be the
variable to be controlled did not conceive of the students as
the appropriate recipients of this control. Payette (56), in
a study of methods of teaching mathematics, stated the opinion
that it is the teachers, not the students, who should be the
recipients of the control, In the experiment which he reported,
a control=control group was used. This group did not know they
were to participate in an experiment until just before the
administration of the finsl tests, Pella, et al. (58), in o
study of the tesching of physics, also used the control=control
group technique but these investigators considered the students
as well as the teschers to be the recipients of control.
Lambert, et al. (b0}, also considered both teschers and pupiis
as the correct recipients of control. Motivation here was
controlied in two ways. First, only those teachers who were
strong advocates of whichever method of teaching they were
using were utilized. Second, both the experimental and control
groups were stimulated by special visitors, new teaching aids,

_and so on, Thorndike (79) also considered motivation as the

variable to be controllea but doss not mention whom he considered
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the correct recipients of the control. His reference to the
control of the Hawthorne effect is not in the context of an

. experiment. ([t may be for this reason that he was vague. He
. stated that in order to control for the motivational effect,
the control treatment as well as the experimental should be
given the '"flavor of an experiment' but did not elaborate on
this suggestion.

Novelty. Three investigators reported ''novelty' to be the
variable which has to be controlled. Borg (6 ), who believed
that both teachers and pupils should be the recipients of this
control, stated

The influence of Hawthorne effect can be expected
to decrease in the school situation as the noveity
of the new method wears off, and therefore, studies
extending over a period of two or three years can
be relied upon somewhat more.... (6, p. 339).

Pella (57) agreed that it was novelty that should be controlled
but disagreed as to method. He did not think the length of the
experiment to be the important factor. Rather, he believed that
it was most important that the teachers beccme proficient in the
use of the experimental methods and that the students become
accustomed to their use. Higgins and Ruschi {33), in a study of
programmed arithmetic texts, used special materials in the
control classes as well ahd impressed uporn all the students,
experimental and control, that they were taking part in an :
important experiment. 3

Awareness., Two investigators considered awareness of an
experimental situation to be the varizble to be controlled.
Sjogren (74) conducted a study conceined with the presentation
of correspondence courses. In order to control for awareness

- of the experiment, he sent similar materials to people in the
same geographical areas to minimize the possibility of discovery
that there were different materiais, Downing (21), also stated
that he considers it necessary i control the awareness of the
experimental situation. His method of control, however,
appeared more as one to con®ioi for motivation.

We have attempted to make it clear to the control :
group (of teachers) that we are just as interested -
in its work as we are in the work of the experimental :
group. We match our visiting schedules on the two i
groups. We try to make control group meetings as .
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stimulating in content as those of the experimental
group.

Unclassified. Four studies mentioned the Hawthorne effect
and offered a method of control which could not be placed in the
four operational categories already discussed.

In one such experiment by Crosby, et al. (20), each teacher
taught both the experimental method and the conventional method.
For this reason, it was believed that the variable important to
control was that of preference for one technique over another.
The teacher's verbal statement of no bias was accepted for this
purpose.

Robinson (65), Cooper (17), and Lang and Tohtz (43),
presented papers in which, while stating a method to be used to
control for the Hawthorne effect, they never discussed what
specific variable they considered to be the necessary one to
control. Robinson merely stated that, '...careful planning and
thinking through of the total design and possible outcomes
might help investigators prevent at least some of the Hawthorne
effect.” (65 p. 172). Lang and Tohtz in a report of a
programmed learning experiment used a control-control group and
Cooper, in his experiment of English instruction for bi=1ingual
children, used a 'Non-Experimental Control'' group which was
essentially the same as a control=-control group. Neither study
stated nor indicated what variable these groups were designed
to control.

Summary. The twenty-five studies found which mentioned
controlling for the Hawthorne effect were grouped into five
categories--attention, motivation, novelty, awareness of
experimental situation, and miscellaneous--according to the
definition of the Hawthorne effect which was offered by the
investigator or which was inferred as & result of the variable
controlled.

Eight studies belonged in the attention category. of
these, five considered it necessary to equalize the treatment
given to the experimental and control teachers or pupils; one
stated that control conditions should be made to appear
experimental through the use of additional materials; and two
studies did not hypothesize any specific method of control.

2Personal communication to Principal [nvestigator.
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Eight studies considered motivation the important variable
to control. Six methods of controlling motivation were used.
Of these, two studies suggested that similar treatment be given
to experimental and control groups. This was also the most
popular method used by the ''attention'' group. One study
hypothesized that the control condition be made to appear
experimental ; one study stated that inter-student communication
be controlled; two studies used control-control groups, one
study suggested experimental conditions be made to appear
ordinary; and one study did not suggest any method.

Three studies considered novelty the important variable to
be controlled.- Of these, one suggested it was the duration of
the experiment. that should be controlled; another considered the
nroficiency of .the teacher in the new method to be the important
factor. The third suggested that control conditions be made to
appear experimental,

There were ‘two investigators who believed the awareness of
tle experimental situation to be the variable to be controlled.

One suggested awarene$s be controlled by minimizing inter=-student
communication. The Other considered it important to give similar

treatment to both the-*txperimental and control groups.

0f the four studies which couldn’t be placed in the above
categories, two used a control=control group to control for the
Hawthorne effect: the third suggested that teacher preference
be controlled; and the fourth did not offer a specific method
of control, ‘

Of the twenty=five studies, ten considered the students
to be the correct recipients of control, six considered the
teachers, znd six considered both the teachers and the students.
In the other three studies, the recipients of control were not
indicated.

It can be seen from the above information that not only
was there great inconsistency of definition but also wide
variability of suggested methods for controlling the Hawthorne
effect phenomenon, Investigators who defined the effect
similarly often use different meanz of control while the same
means of control were sometimes used by investigators who
defined the effect differently.

Control Procedures s Related to Expsrimental Results

Purpose. The previous section was devoted to definitions

of the Hawthorre sffect as set forth by various investigating and
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suggested variables that should be controlied to reduce its
potential effects on the experimental situation. Further
inquiry about the role of the phenomenon was made by examining
the way investigators did in fact try to control for possible
operation of the phenomenon in actual experimental situations
and the relationship of such controls to the subsequent results.
The purpose of this section is to present the results of an
analysis of selected i1iterature to determine the relationship
between actual control procedures employed and experimental

results.

Procedure. The studies utilized for this analysis were
drawn from the research abstract file with only those studies
specifically using the term Hawthorne effect and employing a
control procedure for it being included. Sixteen studies were

within the explicit criteria used,

The type of control used in each study was determined
initially from statements made in the original reports. These
controls were tabulated and then grouped in two major
classifications with specific variations being listed under

each classification,

For each study used, information gathered for this part of
the investigation included age level, number of subjects,
duration of the study, hypotheses tested, criterion measures
used, statistical measures applied, and the author'’s conclusions
of significance. From this information, a general statement of
results was derived for each study and placed into one of three
categories: ESC, E=C, or EXC. Where several hypotheses were
tested, these results were also recorded in a similar manner.

Resuits., The major classifications of control methods
subdivided by the specific variations and the corresponding

results are summarized in Table 13.

Inspection of the table reveals that there is no definitive
relationship existing between the type of control used and the
general statement of results. In view of the absence of an
overall relationship, the effectiveness of the specific
variations of the type of control was studied by examining each

investigation on an individual basis.

Use of More Than One Type of Control Group. Four studies
employed more than one type of control group. Pella, et al. (58),
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Table 13.-=-Control Procedures as Related to Results
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Control Procedures

Results

MORE THAN ONE CONTROL GROUP

E>C

E=C

E<C_

Control=-control group
established after
experimental period
has lapsed. CC has no
knowledge of the
experiment.

Control-control group
established with E and ¢
groups but not told of
the experiment.

Control-control established
with E and C but C receives
pseudo-treatment.

c>CC

Cc>CC

C=CC

0

EQUALIZATION MEASURES

E>C

E<C_

Experimental and Control
groups ncit told of parti-
cipation in an experiment.

Experimental and Control
groups both told they were
the E group.

Activities employed to
equalize motivation.

Duration of experiment

assumed to eliminate

Hawthorne effect.
(novelty definition)

Experimental school-~
assume students perceive
experimentation as
ordinary environment.

Control group receives
pseudo~-treatment.
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used a control=control3 group established after the experimental
period was over. This group presumably had no opportunity to be
influenced by experimental participation. The experimental
group was taught by the Harvey White Physics film series and

the control groups were taught as usual (i.e., without Harvey
White Films). Achievement was mearured by standardized subject
matter tests of physics. Duration of the experiment was one
90-day semester and the sample consisted of 63 Wisconsin High
Schools in cities under 100,000 population. Results showed that
] 1, . .the control groups out-performed both the Film and control-
; control groups by 2.5 and 2.05 respectively. These differences
’ were significant at the .05 level when tested by analysis of
covariance.!"" The authors commented on this outcome.

Because the C.C., groups neither saw the films nor
knew that they were in the experiment (until five
days before taking the semester-end test), it might
be assumed that the superior performance of the
control groups was the result of the 'Hawthorne
effect! (increased enthusiasm and effort due to
groups knowing they are the control group in an
experimental situation). (58, p. 11).

The CC method was also used by Cooper (17) in accounting
for the Hawthorne effect. In this study, the CC group was
established with the experimental and control groups but were
not told of the experiment. The purpose of the investigation
was to determine the effects of different amounts of first
grade oral English instruction upon later reading progress with
Chamorro-speaking children. The experimental!l groups were
Chamorro=-speaking children exposed to one vear of conversational
English in grade one rather than the conventional basic reader
in English (Eﬁ), Chamorro-speaking children exposed to one-half
year of conversational English in grade one instead of the basic
reader (E,), pupils instructed in English reading with the
standard %asic reader approach from first grade on (Cy), and
pupiis in five additional classes from other schools not
associated with the experiment and not informed (CC). Except
for CC group, the subjects were first grade pupiis in four
schools each containing two experimental classes and one control
class. Measures were taken of speaking ability at the end of
grade one and reading comprehension at the end of the fourth
year, Results showed that in spesking ability Eq>E»»Cy>CC and
in reading comprehension generally E=C. Again differences in

3The symbol CC is used hereafter to refer to the control-
control group concept.
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achievement scores between control groups appeared. The author
commented,

Two sets of control classes were studied; one in
each of four experimental schools, and five in
schools unrelated to the study. This last was to
see if '"Hawthorne' type effects developed. They
did not. (17, p. 125).

An evaluation of the School Mathematics Study Group
curriculum was conducted by Payette (56) using a CC group also
established with the experimental and control groups yet not
told of the experiment. However, in this study the attention
was given to the teachers attitudes and preferences and the
experimental control groups were established on this basis.
Teachers of the CC group were not informed about the experiment.
Achievement in mathematics was measured for groups exposed to
SMSG materials from teachers inexperienced in teaching SMSG
(EA), SMSG materials from teachers experienced in teaching SMSG
(EB), experienced conventional teachers (CA), experienced
conventional teachers not informed of their participation in
the experiment (CC). The subjects were students in mathematics
classes in grades 7-12 in seventy-five schools in the Uni ted
States. In this instance, results reported were that CA=CC and
E>. The author commented as below.

Comparisons of achievement on converitional and SMSG
tests for students of CA and CC teachers indicate
unequivocally that there is no advantage in tfavor
of students of CA teachers, those teachers who knew
they were in an experiment. (56, p. 11).

Lang and Tohtz (43) used a CC group in another manner in
their study. The subject was the effectiveness of out-of=-class-
programmed instruction in English in enhancing achievement in
recognizing correct English usage and in writing essays. Here,
the control group was given a pseudo-treatment to match treatment
influences with the experimental group while the CC represented
conventional classroom routine. Results in this study showed
in general that E=C=CC.

In these latter two studies, where results showed controi
equal to CC in contrast to the previous examples where control
was greater than CC, the common element of special considerations
of teacher attitudes and backgrounds raises an intriguing
question about the influence of this factor when a CC group is
used in any manner for special control.
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Equalizing the Influences of the Experimental Situation
Between All Groups. The first variation under this classification
is where both experimental and control groups are not told of
participation in an experiment. Four studies used this method
for control., One study conducted by Sjogren (74) showed results
where Ej=E»=C. The experimental group used a programmed -text
in ninth grade algebra and the control group received the usual
materials for a correspondence course. The total N was 186 with
over half the subjects having overseas addresses. Another study
using this method of control was conducted by Hershberger and
Terry (31). This study investigated the effectiveness of varying
degrees of typographical cueing in both programmed and convens
tional texts. The variables were no typographical cues, simple
cues, complex cues, and complex cues without directions. Each
variable was tested in a programmed text using experimental
groups and in a conventional text by use of control groups. The
criterion measure was gain scores on pretest-posttest schedule
of objective tests covering the history of Texas. Results show
that E> and that Eo and C2> all others. |

In a study by Ryan (71), one of the several controls used
for the Hawthorne effect was not informing either the experimental
or control group of the experiment. [n addition, the instructors
were selected on factors that tended to equate teacher motivation
and minimize bias., Each instructor taught both experimental and
control groups. Also advantageous was the fact that variation
in instructionsl approach was the common environment at the
participating school. Comparisons were made between the
achievement of students given a choice of three different
instructional methods (E group) and those given no cheice of
method (C group) in & course in Educational Psychology at Oregon
State University., Tests of subject matter knowiedge presented
in class and application of principles were given and results
indicated that E?C in both measures. Keating (38) also had this
variation of control built into & study on the effectiveness of
language laboratories by selecting subjects who were all in
on-going programs and had no knowledge that the test results
would be used for comparison purposes. The subjects were more
than five thousand French secondary students at four levels in
twenty-one school districts of the Metropolitan School Study
Council, Measures were taken on reading comprehension, listening
comprehension, and speech production. The experimental group
was in programs using a language laboratory and the control group
in programs where no language laboratory was used. Results
recorded show C>F except for speech production in first year
French where E>C.
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The opposite approach was used by Higgins and Rusch (33)
in evaluating the use of programmed texts and workbooks in
remedial arithmetic classes of fifth and sixth graders. The
authors explained

Hawthorne Effect Controlled: All the children were
told they were to take part in an important experiment
in which two methods of learning would be compared.
Arithmetic workbooks had never previously been used

in these classes. Every child in the fifth and sixth
grades was told he was an experimental subject. The
principal visited each class and impressed the
youngsters with the importance of the experiment.
Other special visitors repeated the statements made

by the principal. Since alil students were reinforced
by authority figures and since workbooks had never
been used before, it was hoped that the novelty
effect of the programmed text would be counter-balanced.
(33, p. 34).

The sample of 78 subjects were matched on 7 factors including 1Q
and Reading Comprehension in addition to subtests of various
arithmetic skills, Criterion measures were four standardized
tests of achievement in arithmetic. Their results showed that
E=C.

Four studies were placed in another category of variation
where the common element was the application of activities to
equalize the motivation of those persons involved in the
experiments. However, each study emplioyed different specific
activities to accomplish this goal based on the nature of the
design of each study and the author's anticipation of situations
where obvious inequalities in motivation would occur between
participating members. In all four studies, these activities
were directed in the large part to the teaching staff involved
and usually took the form of teachers'! workshops, special
interviews, and periodic stimulation by the investigating staff.

One study by Downing and Hallwell (22) was still in
progress at the time of the analysis with the results reported
being those recorded at the end of the second year of the
project. These tentative results showed EXC in rate of learning,
vocabulary, accuracy, comprehension, and spelling. The study
compared Initial Teaching Alphabet (ita) for use in beginning
reading to the conventional method using the traditional
alphabet, The study was conducted by the Reading Research Unit
of the University of London Institute of Education using a
sample of 220 pupils in British Infants Schools.
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Bowers and Soar (7 ) analyzed teacher attitudes and
personality after a summer workshop consisting of intensive
laboratory training in human relations. Changes were measured
by observation of classroom behavior of teacher and pupils and
by standardized personality and attitude measures. The
experimental group consisted of elementary teachers who
participated in the workshop while the control group was
elementary teachers who had the option of taking a college
course of their own choosing at no expense. The results of
this study show that E>C in attitude change toward pupils. In
classroom behavior the tendency was E>C with some variation.

Lambert (40) also empioyed this procedure as noted by the
statement:

Care was taken to introduce bias in the selection of
staff for this study: only strong advocates of the
team and self=-contained organization were retained
or employed.

Each group was stimulated by university consul tants
and the introduction of new teaching aids, that is,
overhead projectors, teaching machines and tape
recorders, All groups were stimulated to counteract
possible Hawthorne Effects. (B0, Fp. 33=34).

The experimental variable in this case was a team-teaching
organization at the elementary school level compared to a
modified self-contaired organization. The modification was
that the students in the latter group were also exposed to
specialists in the fields of physical education art, and music.
The sample consisted of one class at esch grade, first through
sixth, with the total number of subjects being 350, The
setting was two elementary schools in Madison, Wisconsin with
one school contzsining both an experimental and control group
and the other control group only. The duration of the study
was two school years. Group differences investigated were
group interaction where E=C; personal ity adjustment where E=C
(COE at first year measures); and achievement where C>E.

Crosby, et al. (20), had as the independent variable the
use of a new teaching method of individualized instruction. The
new method structure required pupil participation in individual
goal setting, planning their woci within the framework of the
syllabus and their interest and abilities, requesting tests
when ready, and participating in the evaluation of their work.
The control corditions consisted of a conventional teaching
method of the teacher controlling goal setting, work assignments,
and testing and evaluation, The dependent variables consisted
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of pupil achievement in algebra and end-of -the~year attitude
toward mathemstics. The sample group came from 36 ninth grade
elementary algebra classes in nine junior high schools in the
New York metropolitan area. The total sample was 904, The
duration of the experiment was nine months, or one school year.
Specially constructed instruments were used to measure
achievement and attitude toward mathematics. Results reported
in achievement were E=C and in attitude E=C with mean scores
lower for both groups at the end of the year. Special
considerations made for control purposes were a persuasively
constructed first interview with each teacher which emphasized
that preference for one method over another would adversely
affect the experiment and a summer institute to train the
experimental teachers in the new method to minimize preference
for the conventional familiar method of teaching.

An effect from novel stimuli has often been noted in
conjunction with or mentionad as a component of the Hawthorne
effect, The logical assumption that the novelty effect would
decline in intensity as time passes, if valid, would have an
important influence in determining an optimum duration of
studies. Portar (61) pursued this question in a study and
found that

Over the entire period of the experiment a drop in
achievement was observed, but it was no greater on
the teaching machine lessons than on teacher-taught
lessons, and the trend was towsrd a smaller loss on
the machine lessons, The drop in achievement appears
to have been @ result of general classroom operations
and administration of the programs rather than an
inherent charzcteristic of the teaching machine
instruction, (61, p. 108).

The study was instituted to compare the achievement results of
elementary level pupils in spelling using teaching machine
instruction ss the irdependent variable contrasted to teacher-
taught lessons, The duration wss one school year. Significant
differences were observed the first six months, however, the
differences were not significant during the second six months
and were not significant over the full vear,

Another study investigsting the influence of novelty was
conducted by Popham (60)., This resesrch was carried out in a
college demonstration school where experimentation and observers
are the ordinary environment. The author felt that the very
uniqueness of teaching machines may heighten the student
motivation and thus engender superior learning. It was also
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felt that since most experiments with teaching machines were of
such short duration that perhaps if they were extended the
tnfluence of the novelty effect might lose its value. Two
groups of sixth grade students from a college demonstration
school were taught some fundamentals of algebra during the

fall semester of 1961=62. One group was taught by use of a
teaching machine and one group by means of regular classroom
teaching. During the second semester of the 1961-62 school
year, the members of both groups were randomly assigned in

equal proportions to four teaching machine work groups and all
were presented identical self=instruction tasks in elementary
geometry. The students with previous teaching machine experience
were considered the low novelty effect group and the group that
had been taught algebras by a regular teacher were considered the
high novelty effect group.

The two groups were matched on mental ability and
arithmetic achievement. The null hypothesis was tested by the
use of gain scores between the initial geometry test and two
others administered later in the spring semester. Measures were
taken on March 6 and on June 4. [t was expected that the
March 6 testing might find that novelty effect very high.,

[}

The March 6 results showed that the time used and frames
completed was very similar for both groups. The mean performances
as represented by two groups gain scores were almost equivalent.
The high novelty effect group had a mean of 21.00 and the low
novelty effect group @ mean of 21.80. The Mann-Whitney test
showed that the results were not statistically significant. The
June 4 resuits were all asbout the same as the March 6 results
resulting in a general interpretation that E=C.

Rimoldi (64), in comparing methods of training in problem
solving, used as & control technique provisions for equal test
treacment for both experimental and control groups by introducing
a substitute treatment for the experimental variable.

Two groups of students were used. The first consisted of
high school freshmen (msle) at St. lgnatius High School in
Chicago with 1Q's (Henmon-Nelson) of 120 or above whose parents
gave consent. Twenty=six experimental control pairs were
assembled on the basis of pretest and [Q. The second group
consisted of forty-eight mele college freshmen with experimental-
control pairs being matched on the basis of pretest.

The experimental conditions were such that students in the

experimental group were given individual training sessions in
problem solving. They were permitted to ask questions related
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§ to the soiution, but were given no actual instructions as to the
; procedure to be used. Each student was asked to evaluate his
performance after he soived the probiem and encouraged to talk
freely about the types of questions asked. The experimenter
withheld any evaluation of the performance or suggestions for

: better approaches. A mid-testing session was given individually
: without the review session. Pretests and posttests were given

? in group form.

. The authors handled the novelty probiem in the following

? manner: !'"The control subjects (high school freshmen) were given
; the Rotter Incomplete Sentences Blank and the Rozensweig Picture
Frustration Test in an attempt to eliminate at least partially
the Hawthorne effect."

Summary. From a source of over three hundred and fifty :
abstracted research studies, sixteen studies which specified
control procedures for the Hawthorne effect were identified.

Four of these studies used the procedure of including an
additional control group. The CC groups were utilized under one
of the following conditions: (a) the group was established ;
after the experiment was completed, (b) the group had no knowledge ;
of the experiment, and (¢) the group received a pseudo=treatment.

Twelve studies attempted to equalize the treatment of the
experimental and the control groups @s a procedure to prevent
the Hawthorne effect. Variations of this procedure used most
often were where neither group was told of the experiment and
where steps were taken to equate motivational factors of each
group. Other variations of this control procedure included both
groups being told they were experimental, duration of the study
assumed to eliminste any novealty effect, control group given a
pseudo-treatment and an experimental school being chosen for the
study to avoid the novelty effect.

The experimental results reported for these studies were
examined for differences in effectiveness between the various
control procedures. It was not possible to detect any « npirical
relationship betwesn control procedures used and the outcomes
of the studies.

Study Curation and Results

Purpose. Although the Hawthorne effect has often been
cited as @ variable affecting the results of experimental :
studies, its relative influence on these results is unknown.
It has been gensrally hypothesized that if novelty or special
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attention are important aspects of the Hawthorne effect, then
the strength of the effect ought to decrease with time, If
there is no contaminating variable such as the Hawthorne effect
operating, it might be assumed that there would be little or no
relationship between duration and results. Thus, if a relation~
ship were observed, it might be due to the contamination by the
Hawthorne effect.

It has generally been assumed in educational literature
that the Hawthorne effect is temporary, wearing off as the
novelty of new materials and excitement of the experimentation
declines with continued exposure. An early reference to the
probable wearing=off of a novelty effect was made by McCall (52).

Though evidence on this question is meager,
there is some reason to believe that the mere process
of experimenting with new methods or materials of
instruction attracts such attention to the traits
in question as to cause unconscious concentration;
both on the part of teacher and pupil upon progress
in these traits. As a result, it is supposed that
a large but artificial growth, and that this
artificial effort will evaporate if the novel methods
or materials were used term after term. I[f each
succeeding term shows & flagging of effort and an
elimination or reduction of superiority, the existence
of such ephemeral effort may be assumed. (52 p. 67).

Later Brownell (9 ) warns sgainst the danger of assuming
that the superiority of a@ new method is proven by the results of
experimentation,

For example, the very novelty of a new system of
instruction may make it attractive to teachers

and learners glike, thus giving it a special
advantage, and perhaps only a temporary advantage
over the rival, traditional system of instruction,

(9, p. 60),

More recent references on the Hawthorne effect state that
its influence should be expected to decrease with time. For
example, Thorndike (79) stated that this influence should wear
off with the excitement of being part of an experiment.

This /Hawthorne effect/ is the effect that
stems merely from being part of an experiment. The
suggestion is that it is less important what one
does to an experimental group than that one is doing
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something. Just being in an experiment, receiving
special attention, and being at the center of the
stage appears to influence performance, presumably
through increasing motivation and effort. The
effect may be expected to be temporary, and to
evaporate as the excitement of being part of an
experiment wears off. (79, p. 31).

Other authors feel that the influence of the Hawthorne

effect should wear off with the novelty or newness of the new
program. They suggest that experimental studies should then
be long enough to allow this novelty to wear off. Borg (6)
feels that this period should be &t least over one year.

The influence of Hawthorne effect can be
expected to decrease in the schoo! situation as
the novelty of the new method wears off, and
therefore, studies extending over a period of two
or three years can be relied upon somewhat more
in evaluating the effectiveness of a new technique.

(6, p. 338).

Lee (45) also suggested that a Tonger period of time would

reduce the influence of the Hawthorne effect. He felt this
period should be several years.

It might be suggssted, therefore, that in
setting up an evaluatign program, a langth of time
sufficient for the 'newness! of the program to
wear off would be highly desirable. There are no
hard-and=fast rules as to the length of time that
should be allowed, but a good working rule-of=-thumb
would probsbly be three to five years. {5, p. 191).

Another reference indicating that time might be related

to the influence of the Hawthorne effect was made by Pella (57).
He does not mention duration, per se, but he does feel that
teachers and pupils must be used to the new method.

Teachers employing the newer methods or tools

must become proficient in their use....Pupils must
become srcustomed to the different technique or
tool so that a ""halo" or ""Hewthorne' effect is
eliminated. (57 p. 398).

Assuming this common belief to be true; namely, that the

Hawthorne effect heightens achievement and that its influence
declines with duration, one would expect that more short studies
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than long ones would result in the experimental groups exceeding
the comparison group. The longer the study, the more often the
comparison group should be equal to or exceed the experimental
group in achievement. However, if the pattern wouid show the
opposite result such that long studies more frequently than
short studies result in experimental groups exceeding the control,
some other explanation would have to be given. Either the
tnfluence of the Hawthorne effect is not that which is generally
assumed, but is cumulative and builds upon duration, or the
pattern is caused by some other variable. The purpose of this
section is to present the results of an investigation aimed at
answering the question, Can different results be identified
through the analysis of completed studies...on the basis of the
duration of the experiment?

Procedure. The analysis reported was based on the sample
of research reports which had been abstracted as described
earlier. As noted in Chapter 11, these abstracts had been
divided according to major areas of subject matter, facilitative
devices, or general teaching and learning methods. Of the
several major areas, six had a sufficient number of abstracts to
indicate that individual analysis might be possible to show
whether separate patterns can be obtained in studies within one
area. The major areas concerned are mathematics, social studies,
science, reading in the subject matter areas, training devices,
and audio-visual communication.

The first step in the analysis was the construction of
two-way tables relating the duration of the study to the results
for each major area of the total group of studies abstracted.
One of the first problems encountered in the construction of the
two-way tables was the need to make a decision regarding the
time intervals to use. As there was no special guide indicating
what these should be, each major area was handled separately and
the studies in that area were divided into several different
time intervals that seemed to divide the studies into logical
groups. Finally, an attempt was made to select a division of
duration for all areas which would not obscure differences in
any category so that one common division could be utilized. The
intervals of time finally selected were: (a) Tess than two weeks,
(b) two weeks to one month, (c) one month to three months, (d)
three months to one semester, (e) one semester to one school
year and (f) more than one school year. It was felt that a
broader breakdown could easily be made more narrow by combining
categories.

Study results were categorized simpiy as the experimental
group exceeding (E>C), equalling (E=C), or not doing as well
(E<C) as the comparison or control groups. Since several studies
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reported more than one comparison, a decision was made to
tabulate each specified result. Thus the number in each cell

of the tables presented below does not necessarily indicate a
separate study. In some cases, a reported study was placed in
more than one square. For example, in some cases where the
studies were over a school year in length, the results obtained
at the end of the first year were reported in addition to the
results obtained after the second, third, or fourth school year.
In some studies, some part of the population was involved for
only part of the total time of the study while the remainder

was involved for the total period. In such cases, the study
would be recorded for the proper result under each time interval
for which results were reported. Further, in some studies the
investigation was made on several different grade levels. |In
those cases where results were reported for each grade level,
each result was reported. Finally, in some studies totally
different results were reached for different hypotheses or with
different types of instrumentation. For example, one mathematics
study reported the SMSG experimental group excelling in an SMSG
test, while the comparison group excelled on the conventional
test. Also one reading study reported the experimental group
excelling in rate, while the comparison group excelled in
comprehension. In such cases, the diverging conclusions were
treated separately. A final example is that in which there was
more than one experimental group and one exceeded the comparison
group and the other did not. Then each comparison of two groups
was also treated independently. Thus the total number does not
represent the total numbzr of studies but rather the total
number of different corclusions reported.

Results. The analyses of the six areas mentioned were
combined to form a total number of results. Table 14 presents
the data regarding study duration in relation to reported
results for the total group of results.

It should be noted that the studies reporting no time
duration are not included in the totals nor in the percentages
calculated. This data accumulated from ail the studies
abstracted shows a total of 303 outcomes from the studies
reporting duration, while 53 additional did not report duration.
It can be seen that aimost 2ll the studies reported the
experimental group exceeding or doing as well as the comparison
group. Very few comparisons (only about 10 percent) showed the
on=going teaching method exceeding the experimental group.

in general, the greatest proportion (40 percent) of
studies were over one semester to one school year in length,
An analysis of these studies showed that most of them were
intended as experiments lasting one school yesar, although the

8L




¢ i s S AR

A

W €9 001 €0€ | 8 T4 o4 ¢¢lI ¢ #9 Ll 1§ 8 €e 9 gl lelol

{ oL 1€ |9 2 gn st | &on | 22 |9 2| € 1 » | 9

[t | ey o61] 9 g of 6¢ | gz 9¢ | oz Lz | 8 11| L 6 9=3
m 6¢ A/ A ]| L 9l 8% 89 Ll %2 rA A L ol 9 8 k3
W % u % u % u % u % u % u % u s]|nsay
w palaoday |e1o] *4A *yos | ‘44 "yos || ‘wes | *sow ¢ ow | | ‘sym g j
! I0N ueyl 01 03 03 01l ueyl 3
| 9.40H ‘was | *sow ¢ ‘ow | "SHM g ssa7 w

Pa1oeJisqy Saipnig aAlleqedwo) JO SI|NSIY SNSISOA UOlleING--"H| d|qe]

X s




“\

actual experimental period may have been somewhat less.
According to the notion that the Hawthorne effect is a novelty
effect, the superiority of the experimental group should
decrease with time. The data presented in Table 14 do not
reflect such a trend. When studies that had a duration of
greater than one semester are combined, 56.4 percent (83 of 147)
reported results of EXC while 11.6 percent (17 of 147) showed
resul ts where E<C. Of the studies less than a semester in
duration, 38 percent (59 of 156) reported resuits of E>C and

9 percent (14 of 156) showed E<C thus revealing less significant
differences for studies of relatively short duration with the
experimental group showing less superiority in these studies
than in the longer studies.

These data seem to show a trend opposite to the general
opinion concerning the Hawthorne effect that the superiority
of the experimental group should decrease with time. Of the
studies reporting E>C, proportionately more had a duration of
greater than one semester (59 percent of the number of E>C
conclusions) than did studies reporting E=C (36 percent of the
number of E=C conclusions). With an almost comparable number
of conclusions in each of the two categories overall, there were
more E=C conclusions in each duration interval of one semester
or less in length., A: the same time, there were proportionately
more E>C conclusions in the duration intervals over one semester
in length. The studies in which the comparison group exceeded
the experimental group report 54 percent (17 of 31) with a
duration of over one semester and 46 percent (14 of 31) for
duration of less than one semester.

The pattern of duration versus results can perhaps be seen
more clearly in Figure 4. Here again it is apparent that the
data does not show any general pattern in regard to the relation
of results to duration of the study.

Individual Aress, In addition to the total number of
studies reported above, analyses were made of the six specific
areas in which 19 or more conclusions had a reported duration.
Areas omitted reported s durstion for less than 15 of the
conclusions,

Table 15 represents the data obtained from the studies in
mathematics.

These dats reflect soms of the trends noted for the total
group. Most of the studies here also gave results where the
experimental group exceeded the comparison group (E>C, 51
percent; E=C, 37 percent; and E<C, 12 percent). Also, the
largest number of studies (49 percent) had a duration over one
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Table 15.--Duration versus Results: Mathematics ;

uration| Less |2 wks.|1 mo. |3 mos.|1 sem.| More
than to to to to than [Total Not
2 wks.|1 mo. |3 mos.|l sem.|1 sch.]l sch. Reported]
Resul ts yr. yr.
E>C 3 L 3 5 12 2 29 2
E=C 2 2 2 | 11 3 21 2
E<C 0 1 0 0 5 1 7 1
? £
Total 5 7 5 6 28 | 6 | 57| 5

semester to one year in length. The mathematics area tended
to have a slightly larger percent lasting under one month (21
percent) than did the studies in all areas combined (14 percent).

The general trend between duration and results shown for
the total table is, however, not reflected in the mathematics
studies. Here, the number of studies reporting durations of one
semester or less show more results where E?C is greater than
those resulting in E=C. The studies lasting over one semester
in length result had about as many E>C conclusions as E=C
conclusions. Percentage wise, about 48 percent (14 of 29) of
the EMC conciusions had a duration over one semester, while
about 67 percent (14 of 21) of E=C conclusions, and 86 percent
(6 of 7) of ECC conclusions reported a similar duration. The
trend shown by mathematics, therefore, appeared to be opposite |
to the general trend. '

The data for the area of reading are presented in Table 16.
Here again the majority of studies showed the experimental
group exceeding the comparison group with most of the studies
being over one semester to one school year in length. There
were, however, only few studies (5 percent) less than one month
in length. Another significant point is that all studies
abstracted in reading reported the duration.

in general, the relationship between the results EXC and
E=C and duration reflects the trend shown by the total group.
However, the point at which the number of E»C conclusions
exceeded the number of E=C conclusions came at one duration
interval earlier (3 months to one semester). When the studies
were again categorized up to the point of one semester, 65
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Table 16.-=Duration versus Resuits: Reading

uration!| Less |2 wks.|! mo. |3 mos. sem. | More

than to to to to than|Total Not
2 wks.]|! mo. |3 mos.|1 sem. sch. |1 sch. Reported

Results vr., vr.
E>C 0 0 2 5 11 2 20 0
=C 2 0 3 3 7 1 16 0
E<C 0 0 | 0 2 0 3 0
Total 2 0 6 8 20 3 39 0

percent of EXC conclusions had a duration of over one semester
while 50 percent of E=C conclusions had a duration of over one
There were only three ECC conclusions, two of which
had a duration of over one semester.

semester,

The data obtained for the arsa of science are presented in
Table 17. In this area, the number of EXC conclusions equalled
Table 17.=-=Duration versus Results: Science

uration| Less |2 wks, |l mo. |3 mos. sem. | More
than to to to to than [fotal Not -
2 wks, |1 mo. |3 mos.|l sem. sch. |1 sch. iReported
Results VI, vr.
E>C 0 2 3 2 6 ] ik 2
E=C i 0 5 5 3 0 14 2
E<C 0 [ ! 0 1 0 3 0
Total 1 3 9 7 10 1 31 L .

the number of E=C conclusions.

interval of one month to three months.

Again, the largest proportion of
studies was in the over one semester to one school year duration,
although this interval represented less than one-third of the
total number of studies and almost as many studies were in the
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uration| Less |2 wks.|{1 mo. |3 mos.|l sem.| More

than to to to to than [Total Not
2 wks.|1 mo. |3 mos. |1 sem. |l sch.|]l sch. Reported

Resul ts vyr. yr.
E>C 0 0 2 2 7 1 12 6
E=C 0 0 1 1 2 0 L 2
E<C 0 0 ! 2 0 0 3 0
1 Total 0 0 L 5 9 | 19 8

The studies in science also show about the same trend
noted for the total group with 50 percent of the E>C conclusions
and only 21 percent of the E=C conclusions resulting from
studies over cne semester in length. There were only three
studies resulting in a E<SC conclusion with only one of these
being of a duration longer than one semester.

The data obtained frocm the comparative studies in social
studies are presented in Table 18, This area had the smallest

Table 18.-=Duration versus Results: Social Studies

number of studies and a considerable portion of these (30

percent) did not report study duration. There were no studies
reporting a duration of less than one month and only one reporting
a length of more than one school year. Of the total, about half
were one semester or under and half were one semester or over.

The majority of results reported showed E>C conclusions.

For this area, there were three times as many studies
reporting E>C as those reporting E=C conclusions. The number
reporting E>C in each time period was greater than that
reporting E=C conclusions. However, 67 percent of the E>C
conclusions had durations of over one semester, while only 50
percent of the E=C and none of the E<C conciusions had durations
of more than one semester. This again contributes to the
general trend shown for the total group.

The dats accumulated from the studies in Audio=-visual
Communication are summarized in Table 19. In this area, the
number of studies resulting in no differences (E=C) made up
the largest proportion, although the E>C category (38 percent)
is still relatively large and the E<C category small (11
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j‘ Table 19.--Duration versus Results: Audio-visual Communication
; tess |2 wks.|1 mo., |3 mos. |l sem. | More :
than to to to to than [fotal | Not ‘ 1
2 wks. |1 mo. |3 mos.|1 sem. |l sch. |l sch. ’Reportei |
yr. yr.

> 1| 3 4| 3 | s |5 |30 14

£=C | L 8 15 10 2 Lo 5

E<C 0 0 2 1 6 0 9 5

Total 2 7 14 19 30 7 79 24

percent). Again the greatest number of E>C conclusions (47
percent) fell into the one semester to one school year duration
category. The number of studies not reporting duration
represented 23 percent of the total number of conclusions.

Again the pattern of duration versus results reflects that E
presented for the total group. The duration categories of one ;
semester or under contained more conclusions of E=C, while those :
over one semester in duration contained more EXC conclusions. }
Only 30 percent of the E=C conclusions were over one semester !
in length, while 63 percent of the E>C and 67 percent of the ?
E<C conclusions were of this duration, §

The data from the studies concerning training devices are f
shown in Table 20, Here, the majority of conclusions were E=C | ;

Table 20.-=Duration versus Results: Training Devices é

uration| Less |2 wks.| 1 mo. |3 mos. |l sem.| More ;

than to to to to than [fotal | Not g

2 wks.|l mo. |3 mos.|1 sem. |l sch.|l sch. Reported| :

[Results vr. yr. ;

ESC b | 1 2 4 o | 12|

E=C 3 4 l 2 2 1 ]| o ;

E<C i 0 0 0 1 0 2 0 %

Total 8 5 5 L 7 ] 30 i | i
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as in the A=V area. EYC conclusions accounted for 40 percent
of the total number reporting duration, while E=C conclusions
accounted for 53 percent, and E<C conclusions for 7 percent.
Here the majority of the studies were short, with L3 percent of
the total number of conclusions having a study duration of
under one month. Only one study, representing 3 percent of the
conclusions, did not report the duration.

Since the distribution in this area was somewhat different,
the general pattern of duration versus results was again
determined by percentages. Studies lasting over one semester
accounted for 33 percent of the E>C conclusions, 12.5 percent
of the E=C conclusions, and 50 percent of the 2 EXC conclusions.
Again, the general trend was the same as that for the total
group.

A summary of percentages calculated from the preceding six
tables showing the relationship between duration and results of
the study is presented in Table 21 when categorized as over one

Table 21.-=Percentage of Studies Which Were Over
One Semester in Duration with Reported Results

reas Social |Audio-|Training | All
Math |Reading|Science |Studies |visual|Devices |Areas

Results Comm,

E>C L8 65 50 67 63 33 58

=C 67 50 21 50 30 12.5 36
E<C 86 67 33 0o 67 50 55
All

Conclu- | 60 59 35 53 L7 27 L9
sions

semester in length. The 1ine labeled All Conclusions gives

the percentage of studies in each of the areas reporting a
duration greater than one semester. [f there was no relationship
between study duration and results; one might expect similar
percentage of the studies within each area reaching each of the
three different conclusions.

Upon examining the table it can be seen that in each of
the areas presented, except for mathematics, the percentage of
E>C conclusion is greater than the percentage for the total
number in each area as represented by the All Conclusions line.
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The inverse is true for the E=C conclusions, No definite
pattern can be determined for the ECC conclusions although

the tendency is for the percentage of studies to exceed the
percentage of the total number. In most cases, however; the
small number represented by the percentage would tend to cast
doubt on any significant tendency the percentages may show.

in general, the longer studies tended to have more significant
differences than short studies. The only area in which this
appeared not to be so was mathematics.

The A1l Conclusions line in Table 21 gives some indication
of the relative lengths of studies in different areas of
research, The studies in mathematics revealed the highest
percentage (60 percent) with a durstion of over one semester
while training devices studies tended to be the shortest with
only 27 percent over one semester in length.

A summary of the number and percentage of studies
abstracted which did not report duration is shown in Table 22.

Table 22,--Number and Percent of Studies Not Reporting Duration

Area 1Social |Audio~ {Training
Math Feading| Science |Studies| visual Devices [Total
Coimm,
oncisNIn % n % |n %ln %l n %in % %

EXC 0 0 6 33|14 32|11 8 17
E=C 3315 9 12

E<C 0] 5 36 18

All
Conclu~ L 17 30 | 24 23 15
sions

The areas of reading and training devices had the lowest
percentage, while social studies and audio=visual communication
had the largest percentages (30 and 23 percent) of studies not
reporting duration. Except for these two areas; there did not
seem to be large differsnces between the three types of
conclusions for that group not reporting durastion,

Summary. The purpose of this section was to answer the
question, Can different results be identified through the
analysis of completed studies on the basis of the duration of
the experiment? It was hypothesized that the superiority of
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an experimental group should decrease as the duration of a study
increases if a Hawthorne effect were operating. The results here,

while not tested for statistical significance, show a trend in
the opposite direction. The longer studies more often resul ted
in significant differences, usually with the experimental group
being superior.

Mechanical Changes and Study Results

Purpose. The second half of question L of prime objective
A was concerned with the mechanistic nature of the experimental
and control group settings as these might relate to the results
of comparative educational studies.

The rationale for suspecting a possible relationship
between these two variables is derived from common usages or
definitions of the Hawthorne effect. It is often stated that
the changes accompanying the introduction of an experimental
treatment alone are sufficient to create the phenomenon of
concern in this paper. For purposes of this study, the
mechanistic nature of an experimental or control group setting
refers to changes introduced into classrooms through the

experimental procedure which might serve as cues to the subjects

alerting them to the experiment, creating novelty effects, or
causing a feeling of special attention. I[f a relationship
between the nature and degree of mechanical changes in a group
of comparative studies and the results of these same studies
could be established, the resulting information might serve as
a guide for future research activities in their desire to
control the Hawthorne effect.

Procedure. The analysis of the mechanical nature of the
experimental settings of comparative studies was conducted
using a random sample of 53 of the over 300 educational studies
which had been previously abstracted. An assumption was made
that such a sample would be representative of the total number
of studies abstracted, which in turn were assumed to be a
representative sample of studies comparing new methods to
on-going methods and are reported in educational literature.

One major procedural step in the collection of data was
the definition and categorization of mechanical changes within
the comparative studies. A mechanical change was operationally
defined as any change in classroom procedure or instruction
which was introduced by the experiment but which would not be
done normally in that classroom. Only those activities which
were clearly mentioned were eligibie for inclusion as changes;
those which could only be inferred were exciuded. Changes were
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located as being in the experimental group, the comparison
group, or both groups.

Consideration was given to the idea that not only the
number but also the types of changes introduced might be useful
in the analysis. Accordingly, classification categories were
established by analyzing a sample of mechanical changes
identified in the comparative studies. The final categories
were established after a small group of studies had been analyzed
and their mechanical changes identified and categorized.

Two major categories were established. The first
distinguished between intentional and incidental cues.
Intentional cues would be those activities or changes which
were an integral part of the variables being manipulated and
compared. An example of an intentional cue would be the use of
SMSG materials in a comparison to conventional materials.

Thus, they were deliberate and obvious changes due to the
experiment. Incidental cues were changes that were not intended
as variables. An example of this would be the use of pretests
which were not a normal part of the school curriculum. These
changes may be either necessary in the design of the experiment
or inadvertently introduced when adapting the experiment to the
school situation.

The second categorization distinguished changes into
various types as to their nature. Six sub-categories of changes
were identified as physical, personnel, materials, equipment,
verbal, and instructional procedures. Physical changes were
such activities as moving to a different classroom or a different
building for instruction. - These types of changes would obviously
be most important in studies on the elementary level, but may
assume some importance on other levels also. Personnel changes
involved such things as having a different teacher, being in a
team-teaching situation, or being supervised by a non-teaching
assistant with no regular instructor. Material changes involved
the use of a different textbook or instructional materials,
expecially materials in experimental form, changes in the kind
or frequency of the use of visual aids (when no special equipment
is involved) or the use of unusual pretests or special inventories
(as attitude, personality, etc.). Equipment changes included the
use of teaching machines, television, unusual increase in the use
of visual aid, equipment, etc. Verbal cues involved such changes
as deliberately informing the subjects of the experiment, giving
them special encouragement; or alerting them with unusual
instructions. lInstructional procedures changes were the use of
individualized or group instruction (if not employed previously),

a change from primarily lecture instruction to primarily
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discussion, and changing from a laboratory approach to a
demonstration approach in a science class.

Analysis of the studies was initizted by identification
and categorization of changes as reported in the abstract.
Since some of the abstracts appeared incomplete, the original
reports from which the abstracts were taken were re-examined as
necessary. When this latter action proved almost fruitless in
the identification of additional changes, the remaining
abstracts were assumed to be as compiete as the report from
which they were taken. After changes were identified, they
were categorized as to type. At least two members of the
project staff were involved in the identification and
categorization of the changes noted in each study,

After the changes were identified and categorized, the
study was identified according to the results obtained. Then
the data from the different studies were combined so that ‘the
final tabulation could be analyzed to determine whether any
pattern existed.

A summary of the data is presented in Table 25. A few
words of explanation concerning the tabulation procedure will

help in interpreting the table. As can be easily seen, the
total number of comparison groups is less than the sum obtained
from the numbar of comparison groups !isted under the three
columns: E>C, E=C, E<C. In addition, the total number of
experimental groups is greater than the total number of studies.
This was due in all cases to the use of multiple experimental
groups in a study. Each experimental group is reported only
once but in those cases to the use of multiple experimental
groups in & study. Each experimental group is reported only
once but in those cases where one experimental group exceeded
the comparison group and ancther group did not, then the
comparison group is listed more than once in each column=--E>C,
E=C, E<C--whichever applied. However, if the same result in

a particular study was obtained with each experimental group
relative to the comparison group, then the comparison group was
listed only once in the appropriate column while each experimental
group was listed separately.

A survey of Teble 23 seems to reveal no definite trends
relating the numbers or types of changes to the results reported.
However, a general comment may be made concerning the results.

As might be expected, the msjority of the mechanical changes
were made in the experimental groups and, of these, most were
identified as intentional cues, This would seem to imply that
the majority of the cues identified were directiy related to the
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Table 23.--Mechanicai Changes in Comparative Studies
as Related to Results

E>C
EXPERIMENTAL GROUP

COMPARISON GROUP

Intentional |Incidental Intentional |lIncidental

CHANGES Cues Cues Cues Cues
Physical 0 0
Personnel 0 0
Materials 1 3
Equipment 1 2
Verbal Cueing ] 0
Instructional 0 0

Procedures

Column Total:
Group Total

E=C
EXPERIMENTAL GROUP

COMPARISON GROUP

dlntentional Incidental Intentional |incidental

CHANGES ’ Cues Cues Cues Cues
Physical 0 ]
Personnel 0 0
Materials 0 3
Equipment 0 ]
Verbal Cueing 0 1
Instructional 0 ]

Procedures

Column Total

Group Total 25

Number of Studies = 25

E<C

EXPERIMENTAL GROUP COMPARISON GROUP

] Intentional |Incidental §| Intentional Incidental

CHANGES ! Cues Cues Cues Cues
Physical ) 0 0
Personnel : 0 0
Materials i 1
Equipment ‘ ] 2
Verbal Cueing} 1 0
instructional § 0 0

Procedures

Column Total

Er A T g i A i e i & e e e o R R U e L R

Group Total 10

Number of Studies = 9
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instructional variable. The most frequent types of changes
were in materials, equipment, and instructional procedures.

This analysis did not show a trend in any direction which
would support a hypothesis that the results of comparative
studies are related to the mechanistic nature of the experimental

and comparison group settings.

The purpose of this chapter was to present the results of
the literature phase of the project as they pertain to those
objectives and questions relating to conceptualization of the
Hawthorne effect, and suggested and actual procedures employed
to control for its operation in an experimental situation, plus
possible relationships between duration of a study and the
nature and type of mechanical changes as both of these relate
to the results provided in completed research studies.

Chapter V following presents a discussion of the results
from both the field research and literature analysis phases of
the project along with the conclusions drawn from the results.
The chapter is concluded with a presentation of some implications
of the total project effort for educational research.
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Chapter V
Discussion, Conclusions, and Impiications

introduction

Chapters 111 and IV have presented the results from the
field research and the iiterature analysis phases conducted to
secure information to answer the questions set forth in the
objectives. This chapter presents (a) a discussion of the
results obtained from tiwe two major phases of the project, (b)
a statement of the conclusions which appear to be justified on
the basis of the results, and finally (¢) possible implications
of the conclusions with regard to the role of the Hawthorne
effect in educational research, Separate sections within this
chapter are devoted to each of these topics.

Discussion

Since there were two major research tasks conducted in the
form of a field research and & literature analysis, it seems
desirable that @ discussion of the results deal separately with
each of these tasks. Consequently, the discussion has been
divided into two parts for clarity of presentation.

Field Research Results. To review briefly, the essential
purpose of the field research was to determine the feasibility
of establishing & classrocm experimental situation in which
direct and indirect cues would be introduced to determine if
such cues had any subsequent effect on student achievement as
measured by gains over & period of time. Concurrent with this
feasibility study was an attempt to determine if the presence of
such cues operated in a manner such that student awareness of
experimental participation would be heightened and such awareness
would in turn be related to the gsins in achievement, Combined
with these two purposes of the field research was a third purpose
which focused upon the question of whether or not extending the
duration or time length of an investigation was an appropriate
control technique for a possible Hawthorne effect

The general results from the field research indicated that
the various combinations of direct and indirect cues did not
operate in a manner such that achievement was significantly
effected., Further, no significant relationships were observed
between awareness and achievement gains. Extending the study
for a two year period did not produce results showing significant
differences in achievemsnt at time periods selected to represent
extended study duration.
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A review of the general experimental design employed plus
an examination of specific procedures suggests several
possibilities as to why the results reported above may have
occurred.

One distinct possibility is that the variable under concern,

the Hawthorne effect, simply does not exist as a variable of
sufficient potency to be significantly influential on study
results. On the otker hand, it is possible that the phenomenon
may exist but that it spreads equally over all treatment
conditions, and thus its influence in an experimental
investigation is minimized if not altogether eliminated. If
either of these interpretations possess validity, educatioral
researchers could proceed to disregard the possible operation
of the phenomenon in their investigations and accept significant
di fferences as being basically due to the independent variable
(s) introduced as part of the experimental design.

Interpretation that it does not exist, at least as evidenced
by the results from the present investigation, does, however,
have one fundamental limitation. !t is, in effect, generalizing
from *he single case. That is, the experimental situation here
repri.onts a single effort to study the role of direct and
indirect cues. Replication of the study would have to be made
in order tc provide a larger sample of studies on which to
establish a more reliable statement that the Hawthorne effect
is not present in curriculum research investigations.

Returning to the specific procedures, it may have been
entirely possible that factors constituting the several treatment
combinations applied to the several groups under the experimental

- design were not sufficiently potent enough in their novelty,

newness, or difference from normal school routine that they
would generate an increased motivation for achievement. This
situation may have arisen because of the desire to maintain
within the experimental design a pattern of instructional
research typical of many classroom experiments yet at the same
time attempting to avoid the specific concept under study. It
might well be that the desire to capitalize upon the natural or
normal curriculum break at the end of third grade to introduce

a new curriculum was not unique enough since students were
perhaps experiencing or had experienced similar conditions in
other areas of the curriculum. In order to accomplish the
objectives of field research, it may have been wiser to introduce
variables or factors which may have been more unique and/or novel
than those that were actually introduced but such a step would
require prior knowledge of the potency associated wi th such
variables.
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Another explanation might center around the criterion
instrumentation, the STEP Mathematics test, which may not have
been a sufficiently valid measure of the actual instruction so
that it would reflect achievement gains initiated by the cues
that were employed. The criterion instrumentation problem is,
of course, not unique to a study of this type since it is
present in almost all attempts to evaluate a new curriculum.
While the awareness scale did reveal differential awareness
between the various treatment groups, this instrument might be
limited in its contribution by reflecting only a cognitive
awareness of participation and not any possible affectional
influence such knowledge may have had upon achievement.

Another possible explanation might center around the
schedule of measurements. 1In order to maintain an experimental
situation very similar to traditional classroom methodology
studies, normally scheduled school testing periods were used as
much as possible. [t may well be that whatever effect is
generated by the new or unusual treatment combinations, it
appears early; that is, within the first few weeks or months of
an experimental situation. I[In the present study, such an
effect may have occurred and then ieveled off during the first
year and also over the two years thus accounting for the absence
of any significant differences at these time periods. Should
this condition have actually occurred in the field research, it
would not have been possible to ascertain it since no attempt
was made to secure more frequent assessments than those indicated
in the procedures section. [t was felt that any procedure set
up to do so might have in and of itself confounded the
experimental situation.

Another possiblie explanation is that in a study running
over two years time, even with the introduction of treatment
combinations as presented above, it would appear exceedingly
difficult to separate out normal gains in achievement due to
student growth and development from those attributable to the
treatment combinations. [t seems safe to assume that whatever
is done to students some growth and development will take place
leading to achievement gains over a one or two year period. To
introduce selected variabies with the idea of generating -
awareness and thus causing greater than normal achievement might
seem presumptuous in the sense that one would experience
difficulty in partialing out that growth due to experimental
conditions and that due to normal conditions. A close
approximation to the solution of this problem might be made by
reference to the traditional control group achizsvement but even
here the assumption is made that achievement gains in the control
group are the result oniy of normal growth and not the result of
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possible indirect or direct cues provided by the experimental
arrangements. It is interesting to note that in the present
study, the control treatment did indicate some awareness of
experimental participation albeit at the lowest end of the
awareness score continuum for the eight treatment groups.

Another consideration that should be set forth in
interpreting the results of the field research phase relates to
the initial differences observed on the criterion measure. The
impact of this situation on any resulting effects due to
application of the treatment conditions is not known., |t would
be difficult to speculate on how the field experiment might
have gone had there not been the initial interaction observed
between the Teacher and Method factors. As noted, adjustments
were made by using as covariates initial measures in reading and
mathematics. Upon completion of the field research phase, an
analysis was made of the several covariate scores using only the
subjects who had remained over the two years of the study. The
results of this analysis are presented in Table 24, Inspection
of this table reveals that not only was there the Teacher-Method
interaction noted originally but there was now a significant
interaction between these two factors for the Word Knowledge and
the Comprehension subtests of the Metropolitan Reading Test.
Further, significant F-ratios were observed for the Teacher and
Informing main effects on the Comprehension subtest. These
results indicate that the initial class differences were not
only present but that these differences probably continued
throughout the study as was noted by the significant interactions
between Teacher-Method and Teacher-informing noted in the analyses
of true gains reported in the Field Research Results chapter.

The results obtained from the study of awareness-gains
relationships run counter to what amounts to a common belief
regarding the role of subject awareness in a classroom experiment.
This belief usually states that subjects who exhibit awareness
of their participation in an experiment tend to have larger
gains than might be normal (i.e., superior to that of control
groups) under an implicit assumption that awareness produces
motivation which in turn produces greater achievement. Several
explanations might be advanced with regard to the observed
relationships which do not support this belief,

First, the correlation presented for the end of the two
year period was obtained by relating the mean awareness score
for a treatment combination to the mean gain score for the same
treatment condition using only two measures per treatment to
calculate the means. A question might be asked, Were the
treatment combinations themselves correlative to the awareness
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measures? One answer to this question is provided in Appendix B
which presents information on the development of the awareness
instrument. In the development phase of this instrument,
significant differences were observed between the average
awareness scores for each treatment with those treatments having
more changes (new text, different teacher,) receiving higher
awareness scores. It would be somewhat difficult to establish

a meaningful correlation coefficient between the awareness scores
and the treatment conditions since the latter were not considered
to be ordered in any particular manner. One might order them in
terms of the number of changes associated with each treatment

but that would have the effect of placing different cues under

a single descriptive label (e.g., one change). If the treatments
were classified by the number of changes, then one might find
himself putting together such treatments as Conventional

Mathemat ics--Different Teacher--Not Told with Conventional
Mathematics--Regular Teacher--Told since only one change was
made within each treatment. For this reason, questions about a
possible relationship between the treatment conditions and
awareness cannot be adequately resolved by the evidence obtained
during the development phase.

A second explanation might center around the idea that those
students under a treatment condition who showed a relatively
small gain over the time period involved tended to be those with
initial high achievement scores and thus not able to exhibit
much gain. It would seem likely that such students would also
be the brighter or more intelligent students. Again, evidence
presented with regard to the development of the original
instrument indicates that there was nc distinct relationship
between the awareness scores for treatments and a measure of
mental ability. It is quite possible that there might be some
relation between gain and mental ability, but an examination
of the realtionships between gain and mental ability by treatment
groups as reported in Appendix B revealed no meaningful
relationships.

A further possible explanation of the results might be that
the Hawthorne effect does exist within students and classes, but
it might well be considered as a vaiiable of insufficient potency
to cause any real differences. This might possibly explain why
the relationships between awareness and gains varied between
classroom groups within treatments. That is, within a given
single treatment combination one classroom group might have a
positive relationship between gain and awareness while the second
classroom might have a negative relationship. Should this
assumption have validity, researchers could release themselves
from needless worry about possible contamination of research by
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a Hawthorne effect. This idea is only a suggestion at this
stage of the investigation and should be examined further.

it is also quite possible that if the measures of gain and
awareness had been obtained earlier in the study rather than at
the end of the two year period, the correlation might have been
higher. This would be particularly true under a hypothesis
that any Hawthorne effect which does appear in an experimental
situation appears rather early and thus has its most influence
during the initial phases of an experimental situation. The
effect is then subsequently reduced over time. In view of the
conditions under which this investigation was conducted, it is
not possible to provide an answer to this question. Concurrent
with this idea of early measurement is a possible subject
attrition interpretation. It is quite possible that the
elimination of certain subjects because of incomplete data at
the termination of the two year period may have had the effect
of reducing the variability in both the gain and awareness
measures and thereby reducing the correlation coefficients.

Still another possibility is that awareness and gain are
two variables which do not have any fundamental relationship
between them. Awareness of experimentation may be one human
attribute and achievement gain another, and to posit a

.relationship between them in the sense that awareness is an

independent variable and achievement & dependent variable is
not reasonable. The evidence accumulated in this study is not
sufficient, however, to provide an answer to this question.

A final explanation might be that the measure of awareness
developed within this project simply did not measure or assess
awareness of experimentation in a manner which would allow
possible motivational awareness to be ascertained. In brief,
we simply did not measure the right thing.

As noted, the field research phase was conducted over a
two year period in order to secure evidence relative to a
commonly presented suggestion that extending the duration of an
investigation is a reasonable technique for controlling or even
eliminating the possible influence of novelty, newness, or
enthusiasm as a causative factor in producing increased levels
of achievement., The results from this phase of the study
revealed no significant differences in achievement scores both
at the end of a one year period or at the end of a two year
period.
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The results of the investigation on extended duration of an
investigation as a control procedure are perhaps most easily
explained in view of the fact that no significant results were
obtained during the course of the entire field research. Had
there been significant differences in achievement at the end of
the first vear followed by nonsignificant differences at the end
of twoc years, such results could have been interpreted as being
supportive of the hypothesis that such & technique would be a
valid control procedure.

Several of the explanations discussed in connection with
the experimental design, such ss instrumentation and potency of
independent variables, also have applicability in explaining the
results of this aspect of the field research. The findings
presented are, however, limited because no measurements were
taken within the first month or two to see if there were early
significant differences in achievement between treatment
combinations which were then reduced or eliminated at the end of
one or two years. Some researchers have indicated that if there
is any effect due to novelty or similar factors, it probably
appears early and then is gradually diminished. Some thought
was given to securing data early in the field research; that is
at some time during the first half-year, to test this hypothesis.
It was felt, however, that in view of the major concept being
investigated it would be inappropriate to introduce the needed
measurements early in the experiment since such instrumentation
itself might conteminate the field ressarch design which was
created so as to be similar in nature to many traditional
classroom experimental situations. Consequently, such a
procedure was not included in the research, [t is suggested
that other researchers might approach this problem by using a
time=series anzlysis technique within informal or non-experimental
situations as contrasted to formal experimental situations where
the introduction of measurements might influence negatively the
internal validity of the design,

Literature Aralysis Phase. The literature analysis phase
was undertaken to determine if information regarding the role
of the Hawthorne effect in educational experimental designs
could be secured through an examination of completed research
studies. More specifically, the focus was to be on determining
if experiments}-=control group differences could be explained on
the basis of whether or not and how an investigator might have
attempted to control for the phenomenon, the duration of the
study, and the nature and type of mechanical changes introduced.
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Before discussing the results, it appears appropriate to
comment upon the use of published literature as a source of
data for answering research questions based upon the experiences

in this project.

The use of completed research studies as data for the
investigation of research questions and objectives is a
questionable technique for four reasons.

First, a rather limited amount of information about the
objectives, procedures, and data tend to be reported in the
published literature. Project staff members preparing abstracts
often encountered a lack of sufficient information to know
exactly what was done during the course of an investigation.

Second, the studies that were abstracted represented a
large number of diverse experiments involving totally different
populations, many different designs, and a wide variety of
independent, dependent, and even contaminating variables. Thus,
it was very difficult to make meaningful comparisons between and

among studies.

Third, a lack of a sufficient number of experimental studies
dealing with varying approaches to instruction and curriculum
to answer some of the questions was also encountered. One
question dealt with the idea of trying to find out if experimental
groups exceeded control groups no matter what the independent
variable was within the same design structure. For example, if
one study had ''word sight'' as the new method in contrast to
"phonics'' as the new method and "word sight' as the old method,
would the experimental group still be superior. The pursuance
of this objective was not possible because there were just not
enough published studies in the available sample to make such a
comparison. There were many experimental studies comparing a
iiword sight'' to ''phonics’’ but not many in the other direction.

Fourth, the published literature contains an imbalance, if
it can be calied that, with regard to the number of studies
published presenting significant differences in favor of
experimental groups as contrasted to the numkb.r of published
studies showing no differences or differences in favor of the
control group. This obcervation has been made previously by
many persons, both in and out of educational research. The cause
of this situation has, however, not been fully explored.
Editorial policies, reluctance to report non-significant results,
and other factors may be causative. Regardless of the cause,
such a situation presents limitations if one anticipates using
the published literature as a source of data in examining

107




possible factors other than planned independent variables which
might explain significant or nonsignificant differences between

experimental and control groups.

Several comments seem appropriate with regard to the more
specific findings reported in the results chapter for the
literature analysis. The comments presented below relate to
the three general questions investigated as part of this phase

of the total project.

One of the major findings of the literature analysis was
that there is definitely a lack of agreement regarding the
nature of the Hawthorne effect concept. This is evidenced by
the several definitions and/or interpretations of the Hawthorne
effect cited in that section of the results dealing with
definitions and suggested controls. This situation is very
analagous to a Situation described by Anthony (3) relative to
topics which might be included under the role of operations

researchers.

...the flitting around from topic tc topic makes it
impossible to find a unifying concept that will serve
to delineate the area so that it can be distinguished
from other areas. Lacking such a concept, operations
researchers are at best Edisons - geniuses in their
own rights, but not pointing the way toward future
development - as contrasted with Faradays, who develop
a conceptual scheme that stimulates further progress.

(3, p. 91).

An attempt was made early in this paper to develop a
conceptualization which might provide a focus for further work
in this area. It may turn out in the long run to be a truly
inappropriate approach. On the other hand, turning to the
literature to find a conceptualization of the Hawthorne effect
upon which there is agreement appears not to be a fruitful
approach at least as based upon the definitions presented in

this report.

The problem of ascertaining meanings and definitions of
the concept was complicated by the fact that the concept
generally is not indexed in any systematic manner so that it
can be easily located. Many of the definitions, as well as
suggested and detected control procedures, were discovered by
accident upon reviewing a completed study or in a discussion of
experimental procedures. This fugitive nature of the concept
made the task of securing definitions, meanings, or
interpretations of the concept a much more difficult task than
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was originally anticipated. In view of this situation, the
suggestion is made that the term "Hawthorne effect'' become a
major retrieval term within the ERIC system of the U. S. Office
of Education. Should this be done, perhaps other researchers
can, in subsequent years, probably derive a larger sample of
meanings and thus develop a more meaningful and useful concept.

One of the main questions investigated was efficacy of the
suggested and actual control procedures used by persons who
indicated some awareness of the Hawthorne effect problem. It
is recognized at the start that the results presented here are
restrictive in the sense thst the control categories used in
the review of such procedures were but one method of grouping.
Another point of view might have approached the categorization
of control methods into those that operated from the general
basic design of the experiment and those that introduced
procedural activities specifically formulated to control for
the Hawthorne effect. Studies included in the first group
would be those using a control=-control group in some manner and
those where both groups were told that they were the experimental
group or both told they were the control group. The distinction
between the above is that in all these cases the control was
executed through the fundamentzl reorgsnization of the
experiment and applied at the subject level as opposed to
application at the teacher level,

Within the sampie of studies examined, the employment of
a control=control group provided an opportunity to derive from
measurement an indication of the effectiveness of the control
whereas the remainder had no such opportunity because of a lack
of a baselire measure. The second sample of studies that
instituted specific procedural activities arising from the
unique conditions of their study aiso had no opportunity
through measurement to determine whether the control functioned
as assumed. The point being made here is that even though such
control methods were employed, the investigators did not attempt
to study the effectiveness of the procedures used. The failure
of the researcher to take such am action should not be interpreted
as a weakness of the study. The presentation of data relative
to the effectiveness of control methods employed would have made
the task of determining the efficiency of the method in the
present investigation a much easier task.

A question might be zgked, What has the above analysis
revealed to persons interested in controiling for the Hawthorne
effect? One major point is that there should not be a simple
reliance on the strength of assumption alone that any control
method employed is functioning. More empirical evidence is
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needed to support a researcher's position that the employed
control procedure is working.

The value of the use of a control-controi group has been
clearly demonstrated by those investigators whose studies were
‘ncluded in the results section. The direction of attention to
procedural activities specified for each study, while not
quantitatively reassuring when used alone, cannot be denied a
distinct necessity in careful research, Some examples of the
kinds of consideration made in studies with a variety of
structures included in this analysis suggest factors to be
aware of in future studies. [t would seem that a combination
of the use of a control=-control group and the introduction of
activities to equalize the influence of the experimental
situation between the experimental and control groups is
perhaps the most comprehensive approach possible, at least as
indicated by the results reported with regard to actual control
procedures used in completed research studies.

A discussion of attempts to establish reliable procedures
for controlling the Hawthorne effect clearly exposes the
circularity of the problem and makes general izations from the
results presented above unrelisbie for several reasons. One
major limitation is the multitude of sites where the Hawthorne
effect might operate in the most meticulousiy designed
experiment. Its imprecise definition, as noted above, permits
it to exist in various degrees in studies despite calculated
efforts to protect against it. A second major limitation is
the small number of studies found where the investigators were
sufficiently aware of the possibiiity of profound influences on
their research results that the Hawthorne effect exerts that
they actually preplanned active control for it. Further, the
studies that did include controls for the Hawthorne effect were
so diverse in all variables that evalustion of a portion of each
intimately integrated control system does not reasonably yield
generalizations., Thus, a limited number of examples make it
difficult to derive more definitive rules for effective control
and the lack of definitive rules makes it discouraging for the
investigator to ¢itempt controi. ;

Returning to the original question posed about the
relationship between reported results and the method of control
employed, the resuits presented reveal & composite of an
overwhelming number of both planned and chance events in each
investigation. Any relationship between the control methods
employed and experimental results, which may exist, was not
exposed by the procedures empioyed in the present investigation,
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That aspect of the literature analysis dealing with the
duration of a study and its relation to results was undertaken
to secure evidence regarding the usefulness of this technique
as control procedure. The general finding reported above was
that the longer studies (more than a year in length) showed a
larger proportion of differences favoring the experimental
group than was the case for shorter time periods. Several
possible explanations for this finding might be advanced.

One is that a Hawthorre effect, iT operating, may actually
be cumulative thus increasing differences between experimental
and control groups with time instead of diminishing such
differences.

Another possible explanation is that one school year is not
long enough time for any possible Hawthorne effect to diminish.
This idea would seem to be in accord with the views of Borg and
Lee noted earlier who recommend three to five years as the
period of time in which such effects should wear off. However,
this idea is not indicated by the studies in our sample having
durations over one school year. These studies followed the
same trend as that shown by studies of one school year in

length. The smaller number of shorter sé&dies showing significant
differences might then be simply due to a lack of sufficient time..
to develop such differences. One weakness of the analysis which
makes it hard to accept or reject this explanation was the
relatively small number of experiments lasting more than one
school vyear.

As noted, the data gathered to answer the question was
limited in terms of the number of studies with extended time
duration. It may be that with increased federal support for
extensive curriculum projects lasting closer to the period of
time suggested by Borg and Lee, additional evidence might be
forthcoming which would provide a more definitive answer than
that obtained in the present investigation.

The results presented with regard to mechanical changes
and study results revealed no distinctive trend which would
support a hypotheses that the results of comparative studies are
related to the mechanistic nature of the experimental and
comparison group settings.

This analysis is limited by the common restriction that
such findings depend to a great extent upon whether or not such
changes can be truly identified from the study report as well
as the validity of the categories established into which the
several changes were classified. Since in many of the studies
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the number of changes were not clearly specified, many
subjective decisions had to be made with regard to the nature
and type of change introduced. The classification scheme
employed was established both ad hoc and a posteriori. It is
certainly within reason that the original investigators might
not consider the actions that they took during the course of
the investigation to be ciassifiavle as mechanical changes.

It may well have been that many of the activities regarded here
as changes were actually oniy secondary activities from the
view point of the original investigator.

! -

The results presented are also limited by the fact that
the data presented was derived using a small number of studies
selected from the total number of available abstracts. A
decision was made that a sampling from the total pool of
abstracts would provide sufficient evidence to answer the
question. As with any sampling plan, another set of abstracts
might have provided a different set of data leading to a
different finding.

Conclusions

The statement of objectives in Chapter | indicated that the
overall goal of the project was to assembie a body of information
about the Hawthorne effect which might provide a basis for the
subsequent development of a theory to explain the phenomenon as
it relates to educational experimentation. [t was not the intent
of the project to either initiate or complete the development of
such a theory. It was anticipated that the total project effort
would provide some degree of information which would allow
educational researchers to make decisions with regard to the
role of the effect in experimental designs during the interim
pericd until such a theory is developed and tested.

As has been stated by many writers on the decision-making
process, information relative to possible alternatives is a
necessary and prerequisite step to final choice by those having
responsible administrative and managerial positions in a research
situation. This project was oriented to trying to assemble and
organize in some systematic manner the present state of
information with regard to the Hawthorne effect in educational
research so that better decisions might be made. Much has been
written and said about the role of the Hawthorne effect in
educational research but very little effort has been made to
integrate the currently availabie information. As Anthony has
pointed out with regard to the topics of planning and controlling
in the management context.
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isolated experiences and discrete bits of knowledge
are not very useful, When organized into some kind
of pattern, however, the pieces often illuminate one
another; the whoie becomes greater than the sum of
its parts. The very act of organizing may show that
the framework itself is defective. Nevertheless, the
framework will have served a useful purpose if it
prepares for a better one. (3, p. iii).

The essence of this project was to organize the existent
information about the Hawthorne effect into some type of
framework. It is recognized that in time additional
information will be forthcoming which, without doubt, will
have a substantial influence upon further clarificaticn of the
role of the Hawthorne effect in educational research.

Since the basic purpose of the project was largely to
secure information for subsequent use, conclusions in the
traditional hypothesis testing sense seem inappropriate. Some
specific hypotheses were established and tested, particularly
in the field research phase, but such tests were conducted as
part of the data collection activity relevant to a particular
question or objective and not as general overall hypotheses
for the total project. @

The statement of conclusions presented in this section
with regard to the roie of the Hawthorne effect in educational
research are qualified by & rather essential point, namely the
conceptual izations and dafinitions of the term or concept
itself. To conduct an investigation of the phenomenon as
represented by the field research phase of the project; an
operational definition was developed which focused upon the
subject's awareness of experimental participation as outlined
in the conceptualization provided in Chapter [. Corcurrent
investigation of the phenomenon as represented by the iiterature
analysis phase of the project had to sccept the definitions or
meanings provided for the term by those researchers discussing
it as documented in Chapter 1V,

As & consequence of the above situstion, the information
accumulated with respect to the phenomenon refiects some
diversity rather a consensus of meanings. The questions
established to guide the study required, however, that answers
be presented in & general rather than & specific manner and
employing principally an inductive approach. The conclusions
presented below, therefore, are in the form of general answers
to the questions utilizing evidence and dats gathered from the
two separate phases of the project rather than in terms of

specific answers restricted to specific definitions and meanings.
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The validity of such a procedure is perhaps open to question
but this action was taken in view of the stated overall purpose
of the study which was to secure information regarding the
present status of the Hawthorne effect concept in educational

research.

Three general or major questions were stated originally
along with a series of specific questions derived from each of
the major questions. Each major question is presented below
along with its related specific question followed by that data
or evidence which appears to have relevancy in answering the
question. A final statement is then made relative to each
specific question and the general question.

A. Can the Hawthorne effect be identified as the variable

accounting for all or a major portion of the difference or luck
of difference noted between experimental and control groups in
selected educational research studies?

A-1. In completed educational research studies of
similar content and approach, are there differences in
relative control and experimental group achievement

results and study conclusions when varying aggroaches
have been used by the investigations to control for the

Hawthorne effect.

Data gathered from the literature analysis relevant to this
question lezves the final answer as being somewhat inconclusive.
This answer is made on the basis of the fact that it was
difficult to locate a sufficient number of research studies of

IThe question numbered A-2 in the statement of objective in
Chapter | which read, Are there groups of completed educational
research studies which, when taken in combination, have prroduced
similar results for different methodological approaches when the
common element of the studies has been the construction of the
design. That is, for example, do reading methods studies show
more consistency in results on the basis of whether the adaptation
(i.e., phonics vs. word=sight) is axperimental or control than on
the basis of what the experimental method is? is not included in
the statement of conclusions because insufficient evidence was
available to answer the question in terms of its demands. That
is, it was not possible to find studies in which the experimental
design was the same but where there was a reversal of
methodologies of concern as experimental variables and control

variables.
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similar content and approach to provide necessary data and the
absence of any reasonabie empirical evidence presented by the
investigator that the control procedures actually employed were
effective in contrcliing for the effect. The data that was
accumulated with regard to this question, however, does suggest
a tentative answer that one cannot explain differences between
study results on the basis of the procedures employed to

control for the possible presence of the Hawthorne effect. This
tentative answer is suggested primarily on the basis of the fact
that most researchers approved to have worked from an assumptive
basis only that the procedures actually employed to control for
the effect did so rather than from any empirical evidence as to
their effectiveness.

A-2. Can an experimental situation be contrived
within which the results or findings of "'methods
studies" will vary as a consequence of the way in
which the Hawthorne effect is controlled or not
controlled in the experiment?

The evidence relevant to this question is drawn mainly from
the field research phase of the project. Here an attempt was
made to create a traditional classroom type experimental
situation utilizing a series of direct and indirect cues which
were conceived as producing and/or controlling for the Hawthorne
effect.

No significant differences between the several treatment
combinations were observed at the end of two years of the
investigation. {t should be recognized that attempts to control
for the Hawthorne effect as it is traditionally interpreted were
not a.plied since the aim of the field experiment was to
determine if the effect, defined here as awareness of
experimental participation, could be created within eiementary
school students. To the extent students involved in different
combinations of cues revealed differential awareness, one could
state that a control for the Hawthorne effect was established.
At the same time, the data reveal that such awareness was nhot
related to subsequent achievement by the students.

In view of the results obtained, the answer to this question
would be negative to the degree that special efforts to control
an experimental situation failed to produce substantial
relationships between the awareness of participation and
achievement results.

A-3. Can different results be identified either
through the analysis of completed studies or the
construction of an experimental situation on the basis
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of the duration of the experiment or the mechanistic
nature of the experimental and control group settings?

Data relevant to this question can be derived from both
the field research and literature analysis phases of the project.

The results from the field research phase indicated that
extending the study over a two year period did not produce any
substantial change in achievement gains in the sense that
treatment group differences were modified at the end of two
years as opr-sed to the end of the first year of the study.
Achievement results at the end of the first year were not
significantly different between the various treatment combinations
of direct and indirect cues.

Data from the iiterature analysis with regard to the
duration of the study and experimental results revealed a
relationship contrary to what seems to be a logical position
that novelty and similar effects should diminish over time.

The evidence accumulated here indicated that the longer the

study was conducted the more significant differences favoring
experimental over control groups as contrasted to equality
between the two groups or the control exceeding experimental
group were observed. Such evidence, however, has to be tempered
by the fact that more studies of the first type were reported

in the literature than were studies showing no differences or the
control group exceeding the experimental group for the same time
period.

Evidence from the field research phase contributes little

to the answer but the literature analysis does. It indicates

that the answer to the question inquiring about differences in
study results in terms of the duration of the study would be
negative in the sense that there appeared to be no reduction of
experimental group superiority to control groups over time, but
actually an increase which would be contrary to an expectation
that the Hawthorne effect could be used to account for initial
superiority foliowed by diminishing of this superiority.

The introduction of mechanical changes in the form of
indirect and direct cues in the field research phase as
represented by a new method, change in teachers, and inferming
and not-informing students of their participation appeared to
have no effect upon achievement results as measured by gains in
mathematics achievement over a one and two year span. Some
interactions between the factors introduced were noted but these
appeared to be a function of initial differences between the
participating classrcom groups. Based upon the evidence from
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the field resezrch prase of the project, the answer to that part
of the question =zsking szbout maschanical changes is largely
negative, Evidence from tre litersture analysis with regard to
mechanical changes revsaled no significant pattern of
relationship which would permit a statement that the more such
changes were introduced into eitrer experimental or control
groups the more likely there would be a significant difference
between the groups.

The general answer to that part of the question dealing
with mechanical chengss is largely negative in the sense that it
does not appear possible to explzin differences between studies
with regard to experimental results on the basis of a variety
of mechanical changes being introcduced which might create a
Hawthorne effect.

On the bssis of the answers provided to the series of
specific questions above, it would seem justifiable to state
that the answer to the generzl Question A would be negative.

It appears unlikeiy that one can employ a Hawthorne effect
concept to explain differences or the lack of differences
between experimental and control groups in educational research
studies in so far 2s tre variatles commoniy believed to generate
the effect sucrn &s airvct end JnduTect cues; the duration of a
study, and muchanical cnanges introduced in an experiment are
considered to oz of 5uff?c3gnt potency to produce the effect,

B. Ca~ the component slements of the so=called Hawthorne
effect be identi¥ied’ -

3=1, 13 subject awgreness of participation in
an experiment sufirciert to create differences in
achievement resdils in contwol znd experimental ~groups?

Data relevent to “fie qguestion is drawn from the field
research ohise zngd pa‘%ic;uqmiy *rom that part of the |nvest|ga-
tion dealing with the possitle relationship between gains in
achievement ard awireness of experimental participation. Even
though subjects in tre sever:) treatment groups responded
differentially on 2 ¢C”ie des gred to messure zwareness of
participation, tre rag.itirg Swarsness measures were not
significantly reia;@ wrievement, Data from the teacher
interv.ews also prov dus some additionz] @Vndence in the form
of observitions that several students recognized something
unusual going orn, but inat sueh interest was short-lived and
transitory in n3t *& sad trus grokzbly had no substantial effect
on performance,

fl ':
r1' ‘a_-
&
0

i
‘!)J

RS e, e
By SAN I D

L

i3
o=
i i
i
&
1
L

¥

i
|

L

S e

om0

s Ao e SR

23T Atk

it AR

s s
= e o Ly




The evidence accumulated from this activity leads to a
negative answer to the question asking if subject awareness of
experimental participation is sufficient to create differences
between experimental and control groups.

B-2. Are the relationships in guestion B-l of
the same direction and magnitude where indirect cues
are used as contrasted with situations using direct
cues?

Evidence relative to this question can be derived from the
data on the gain-awareness correlations for each of the several
treatments which invoived different combinations of direct and
indirect cues. This evidence reveals no definitive pattern
which would indicate that gain-awareness relationships are of a
similar direction and magnitude within those treatment
combinations having similar direct and/or indirect cues.

Further evidence can be secured from the study of mechanical
changes where an attempt was made to classify the changes as
intentional (direct) or incidental (indirect). In this analysis,
no definitive relationship appeared to exist between either type
of change and experimental results indicating that such changes
appeared to have cue value for the participating subjects.

Based upon this evidence, the answer to this specific question

is negative.

The answer to the general question B, asking if the
component elements of the Hawthorne effect can be identified,
appears on the basis of the answers to questions B-1 and B-2 to
be negative. Awareness appears not to be a useful total
component. Apparently there appears to be other components which
yet need to be identified before the question can be answered
more definitively.

C. From an analysis of guestions A and B, can the relative
efficiency and effectiveness of control mechanisms be inferred?

c-1. If no overt or purposeful cues are provided

to the control group, can the investigator assume that
the Hawthorne effect is not operating within the control

groug?

Evidence to answer this questicn is drawn from the field
research phase. If the conceptual ization of the Hawthorne effect
proposed in this report has validity, the answer to this question
would have to be in the negative. Measurements of awareness of
experimental participation secured from the control group
(Conventional Mathematics=--Regular Teacher--Not Told), while
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lower in magnitude then those from other treatment combinations
as noted both in Chapter 1! and Appendix B, nevertheless was
sufficiently high on the scale of awareness to indicate that
some knowledge of special arrangements was present.

C-2. TJo what extent are placebo treatments
necessary as control mechanigms?

The evidence availablie to answer this question .comes
principally from the literature analysis phase of the project.
in some of the cited research studies where actual control
procedures were buiit into the experimental design, such
procedures took the form of providing to the control group
a set of conditions designed to equalize the attention paid
to the experimental group or the novelty effect presumably
created within this group by the introduction of the
experimental variable. Such procedures as were employed,
however, did not appear to be substantiated on the basis of
empirical data that they did serve as intended or were even
perceived by the control group participants as placebo
treatments. The answer to this question appears at the present
time to be inconclusive. To estabiish an answer, evidence
should be collected which would substantiate the premise that
a treatment designed to function as a placebo did in effect
have this function, No such evidence was accumulated as part
of the present investigstion,

C-3. Can extended duration of the experiment
be used as self-control for the Hawthorne effect?

A definitive answer to this question is not possible since
no data or evidence wss gathered in either phase of the project
revealing early presence of a Hawthorne effect which in turn
modified by subsequent extension of the experiment. The
correlation between final awareness scores and gains at the
end of the first year of the field research was not substantially
different from trat obtained at the end of two years. These
data are limited, however, since the awareness score was
secured at the end of the two year period. They do indicate
that -had there been any visble modification of an early Hawthorne
effect, as herein defined, by extension of the study over a two
year period, then such 2 procedure might be considered as a
useful technique. A more specific answer to this question is,
however, largely inconciusive based upon the data presently
available.

An answer to the general question C, inquiring about the
relative effectiveness and efficiency of control mechanisms from
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the evidence providing answers to Questions A and B, would be
principally in the negative. This answer is based upon the
data relating to control procedures actually employed but not
validated on the basis of empirical evidence that they were
effective and the data relating to duration of the study and
the nature and type of mechanical changes, both of which were
shown not to be related to experimental results in a manner
such that one utilize these variables to explain possible
differences between experimental and control groups. it would
appear that at the present time no efficient and effective
control mechanisms for the Hawthorne effect based upon empirical
evidence are identifiable. Until such evidence is secured,
educational researchers will apparently have to continue working
from an assumption that the control procedures they do employ
are effective. y

The results of the present study would appear to indicate,
however, that awareness of experimental participation, at least
on the part of elementary school students, is not the contamin-
ating variable that it has been traditionally assumed. Hence,
extensive efforts to control for this situation may not be
fundamentally necessary. The related literature cited in
Chapter | regarding subject awareness in experimental situations
at the adult levels, as described by Orne and Rosenthal, would
tend to indicate that the above statement might be invalid for
experimental situations at the secondary school and college
levels.

Implications

The previous sections of this chapter have presented a
discussion of the results obtained from the two principal phases
of the project along with a series of conclusions in the form
of answers to questions which the data arid*evidence secured
during the course of the project seem to support. The purpose
of this section is to set forth what appear to be the principal
implications of the total research effort with regard to the
nature and function of the Hawthorne effect concept in
educational research. Three principal implications appear to
be justifiable in terms of the results and conclusions presented
above.

The first implication is that perhaps much of what has been
written up to the present time about the nature, operation, and
control of the Hawthorne effect in educational research projects
comparing different instructional and curriculum approaches
appears to have been generated largely on the basis of intuition
and logic rather than upon any empirical basis. The present
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investigation wouid indicate that many of the commonly held

ideas and beliefs about the role of the Hawthorne effect lack
sufficient validity at the present time to warrant their

serious consideration by researchers in the planning and
operational development of their projects as well as in the
interpretation of results. For example, a rather common belief
is that subject awareness of experimental participation will

have a contaminating effect on the project activities in the
sense that such awareness would generate positive results. The
evidence gathered in this project would tend to indicate that
students could be aware of an experimental situation, particularly
at the elementary school level, and still not jeopardize the
results of the study in terms of the independent variables being
investigated. This is not to say that subject awareness might
not jeopardize the results of projects conducted at other higher
levels of education since evidence has been accumulated by
researchers concerned with the sociai-psychology of experimenta-
tion to indicate that there are facilitative effects at such
levels. The age ilevel at which these latter groups of studies
are conducted would probably bes most similar to the age level

at which the original Hawthorne studies were conducted indicating
perhaps that any discussion of the Hawthorne effect have to be
considered in terms of zn age varizble. In brief, it might appear
that many individuals in education, researchers included, have
taiken a phenomana identified as being existent at the adult level
and hypothesizaed its existence a2t non=adult levels and controlled
for it but without empirical evidence to substantiate either the
hypothesis or the controls,

Correlated with this implication is that researchers in
the past have tended to sssume that the introduction into an
experimental situation of a wide variety of changes, particularly
those associated with an experimental independent variable, have
created & novelty, attantion, or enthusiasm condition which
results in a posit.:ve effect upon the results of the study. The
present investigation would indicate that such a concern need
not be overemphasized since the evidence presented here indicated
that no meaningful relationship was established between number
and types of chinges and experimental results. |If the
relationship presented hars doas kave validity, it would suggest
that researchers could feel free to introduce with the independent
variable as many changas a3 seemed desirable and feel that the
resuits would be jeopsrdized.

Concurrent also with this szme implication is a common belief
that if @ Hawthorns effect is created, it appears early in the
experiment and thersfors extending the study for a longer period
of time would tend to minimize or even eliminate any such effect.
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The results presented here indicate that this suggestion does
not appear to be a valid technique or procedure since no
reasonable evidence was gathered that there were not more
significant differences between experimental and control
groups in the results of short run studies as contrasted to
studies conducted over a longer period of time. Iin fact, the
reverse situation seems to hold.

In addition to the above, the present investigation also
suggests that in those cases where researchers have indicated
a general awareness of the Hawthorne effect problem some rather
elaborate control procedures hasve been adopted which reflect
or involve a rather large amount of effort on the part of the
research project staff and/or the participants. Such efforts
often include, for example, a rather extensive training program
designed to make sure that teachers in a control group are
given equal treatment to the experimental group teachers so
that the Hawthorne effect is equalized. The present study
would indicate that any such efforts have been initiated largeiy
on the basis of an assumption that such treatments are necessary
for equalization purposes, and that they are effective. The
present study was unable to ascertain that such assumptions can
be substantiated through empirical evidence.

The employment of such procedures tends to indicate further
that researchers seem to expect that when they carry out a
research investigation the Hawthorne effect is going to operate,
and therefore need to control for it. To suggest that they do
otherwise or not even be concernad with its possible presence
would almost seem to be unscientific. Any researcher who has
been well trained in the scientific method would be concerned
with possible sources of uncontroiled variation. The situation
here might be somewhzt analogous to believing the existence of
a particular type of effect to be encountered in a space flight2
on an intuitive basis and then developing elaborate contrcl
procedures with no empirical evidence to establish the presence
of the assumed effect. Continued operation of space projects
on this basis would lead to such project engineers as being
called unscientific. [t is more likely that research would be
conducted to justify the existence of the assumed effect, and
if found to exist, then there would be need to develop elaborate
controls. This thought leads to what sppears to be a second
major implication of the findings from the present study.

2The early ideas about the possible consequences of
"erashing the sound barrier' by aircraft would be a similar
situation,
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The second major implication is that the Hawthorne effect
apnears to have been placed in the position of being guilty with
efforts then directed to prove its innocence. Such a situation
is not only contrary to the spirit of constitutional law but is
also contrary to the nature of science. It is quite possible
that the rather frequent negative answers to the questions
raised in the present study could indicate that the Hawthorne
effect does not exist in as an operationally definable construct.
That is, & construct may have been established but which is not
producible 'or measurable in any meaningful operational way. |If
this situation is true, the implication is that any concerns
about the effect at the present time could be disregarded by
researchers in their creation of research projects and in
interpreting the results.

Another idea closely related to the above is that perhaps
the Hawthorne effect might best be considered as a random
variable associated with individual subjects as opposed to
groups. It may be that individual subject behavior operates
in such a manner that any subsequent effact on experimental
results appears to be operationally spread over all treatment
conditions. It has not been specifically stated but researchers
seem to have acted as if the Hawthorne effect is a group
phenomenon. The assumption here is that all the members of an
experimental group, because of their participation, exhibit a
similar degree of "'enthusiasm.!" [f so, then perhaps the point
made by Miles as cited in Chapter | would have validity. He
pointed out that defining the Hawthorne effect in terms of
awareness of experimental participation by individual subjects
"was an inappropriate approach for the present investigation.

He further suggested that changes in the social sub=system in
which the experiment is placed should be the focus. The
present study did focus on individual awareness and not upon
the social sub-system in which the experiment was contained.
Here again, however, is the suggestion noted earlier that aduit
interactions within a social sub-system have an impact upon the
results of production, and therefore, such a condition would
exist in other less sophisticated or non=-adult social systems
in which experiments are placed. Statements of this type lead
to what appears to be a third implication which is developed in
the form of a recommendation for further research.

The third implication relates to an observation made during
the course of the project and reported in Chapter [V that was a
lack of agreement with regard to the meaning or definition of
the Hawthorne effect among educational researchers. [t would
appear from this situation that a rather strong impliication of
the present research wouid be that educational researchers should
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devote some time and energy to arriving at an operationzl
definition of the Hawthorne effect which has sufficient focus
and delimitation that research studies could be conducted to
determine its precise role in an experimental situation.
Control procedures and/or techniques for partialing out the
results of such a phenomenon in the analysis of research
investigations couid then be developed.

Some progress is being made with this type of research as
represented by the work of individuals engaged in investigating
the social psychology of experimentation. As appears to be
true in many areas of education, the needed research on a vital
topic is coming from what might be calied non-education fields.
In this case, the evidence is coming largely from the fields of
psychology and sociology. [f educational researchers sincerely
believe, and the principal investigator believes they do, that
the Hawthorne effect is a variable causing them great concern
in the conduct of their research, it would seem any time and
energy be devoted to securing valid and reliable evidence with
regard to the concept would be justifiable,

The present investigation represents only a start on the
above topic and, without doubt, suffers from many limitations.
it may produce controversy or it may be ignored. Regardless

of what reaction appears, it is hoped that the publication of
the study will prompt other researchers to initiate further
studies of the problem so that concerns about the Hawthorne
effect in educational research do not operate solely on an
intuitive and assumptive basis which, up to the present time,
appears to have been largely the way that the phenomenon has
been handled.




Chapter VI
Summary

The Problem

The Hawthorne effect has been the subject of much discussion
in the area of experimental educational research even since the
phenomenon was observed, discussed, and reported in the Western
Electric Company studies on the relationship between work
efficiency and iilumination. One of the general findings of
this research was that the worker production tended to increase
over time regardiess of the nzture and type of changes in
illumination that were introduced into the work environment.
After consideration of other possible causes, the consequent
production increase was said to be caused by the fact that the
workers felt they were the objects of special attention from
management and this condition motivatsd them to produce more
than might be normally expected. '

This same basic ides of special attention has been often
cited to explain the results of many research studies conducted
in the field of education to determine if a new teaching method
or curricular imsrovement might ba superior to an existing,
on=going, or current patterns of tsaching or curriculum. Many
researchers have explainad the oresence of significant
superiority of the new over the old method, or even the lack
of such differences, ss being due to the possible operation of
the phenomenon whick has basen referred to as the Hawthorne effect.
The superiority of the new procedure over the on=-going is said
to be a result of the subject's perception that he is the object
of special attention and/or the novelty created by a change from
the current classroom situation,

Even though the Hawthorne effect has been often utilized
to explain such differantial results, there is a Tack of
information sbout the precise nature and operation of the
phenomenon as it relstes to experimental designs in educational
research.

The general objective of the present study was to build up
a body of information asbout the Hawthorne effect which weuld
provide a basis for the subsacuent development of a theory to
explain the effect. Urder this generz] objective, the work of
the project was direc sd to sscuring data and evidence to provide
answers for three gener:l guestions each of which had a
correlative series of more spec’fic guestions, The three general
questions were (A} Can the Hawthorne effect be identified as the
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; variable accounting for il or & mzjor portion of the difference
a or lack of difference noted between experimental and control
groups in selected educational research studies? (B) Can the
component elements of the so=called Hawthorne effect be

3 identified? and (C) From snalysis of A and B above, can the

3 relative efficiency snd effectiveness of controi mechanisms be
inferred?

Dt

oy
& vi

Procedure

4 The methods of inquiry employed to secure the necessary
' data and evidence to answer the above series of questions
consisted of two principal operations, & field research and a
literature analysis phase.

The field research phase consisted of developing a
factorial experimental design which could be considered as
being representative of traditional types of comparative method
research studies in the fieid of education. The principal
purpose of the experimental situation was to study the role of
li one direct and two indirect cues as independent variables on a

dependent variable of subsequent student achievement. The
direct cue consisted of information provided to elementary
F school students that they were in an experiment. The indirect
i cues consisted of the introduction of both a new curriculum in
the form of the SMSG mathematics and the introduction of a
. different teacher for the mathemstics period of instruction.
l‘ Each of the independent varisbles or experimental factors had
two levels: SMSE and Conventional mathemstics, regular and
different teacher, and told and not told of experimental
'; participation. Under this design, 8 different combinations
5 were established and randomlv assigned to 16 elementary school
classroom groups (2 clzsses per treatment) selected from the

I Columbus, Ohio Public School System. The field research was ;
{l conducted over a two year period using fourth grade students :
initially and continuing on with the same students during the ;
fifth grade. The purpose of conducting the study over the two :

year period was to secure data evidence regarding the oft made i
suggestion that extending & study is & possible control technique
for the Hawthorne affect.

— e

Gains in mathematics schievement at the end of one year and
the two year period wers used as the principal criterion measures.
A paper=pencil inventory to secure an assessment of student
awareness of participation in the experimentsl situation was
developed during the course of the field research and :
adminigstered at the end of the experimental phase, r
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Measures of awareness were correlated with subsequent gains
in achievement at the end of one year and over the two year
period to see what relationship might exist. An analysis was
also made of the differences between mathematics achievement
for the several treatment combinations at the end of one and
two year periods to study the suggestion of extending study
duration as a control technique.

The 1literature analysis phase of the project consisted of
estahlishing a sample of abstracted published research studies
wkich compared a new to a traditional or on-going pattern of
instruction or curriculum in order to determine if the Hawthorne
effect could be used to explain possible differences in results
between such studies as well as to examine the efficiency of
various control procedures employed by the investigators. The
literature analysis was concerned also with securing data and
evidence to answer questions about possible relationship between
(a) study results and the nature and number of mechanical
changes introduced into the experimental situation, and (b) the
duration of time a study was conducted.

The data for this part of the study consisted of approxi-
mately 350 completed research studies selected from professional
journals, final reports of funded research projects, and similar
sources on the basis of criteria established for relevance of
the report to the purposes of the present study. The research
reports abstracted were drawn largely from the decade 1953 to
1963 but studies outside of this period were included if
considered appropriate.

Results

The specific results or findings of the study are presented
below in two sections with the data and evidence from each phase
being used subsequently to answer the several general and
specific questions which, although presented as answers to
questions, can be considered as conclusions of the study.

The data from the field research phase of the project
provided the following results:

l. No significant differences were noted with regard to
the influence of the main effects, as represented by the direct
and indirect cues, on student gains in mathematics either at
the end of the first, second, or both years of the study. Some
significant interactions were noted at the end of both one and
two years of the study but such interactions were considered to
be attributable to initial differences between the classroom
groups to which the treatment combinztions were assigned.
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2. No significant relationships were observed between
measured awareness of participation in an experimental situation
and gains in mathematics achievement at the end of the first,
second, and full two year period.

3. No significant differences were obtained between
achievement at the end of one year as contrasted to achievement
obtained at the end of the full two years of the study.

The data from the literature analysis phase of the study
provided the following results:

1. Individuals writing about the Hawthorne effect concept
were not in agreement upon the meaning or definition of the
concept. Consequently, they varied with regard to suggested
control procedures for the effect and who should be the
recipients, teachers or students, of the controls suggested.

2. The actual control procedures employed by researchers
who indicated some awareness of the effect did not appear to
be related to experimental results in any systematic way that
would permit a statement to be made with regard to the
effectiveness of the several control procedures employed or the
ability to differentiate between similar studies presenting
different results.

3. Both actual and suggested control procedures appeared
to be justified on an intuitive or logical basis rather than
upon any empirical evidence that such procedures did in fact
control for the presence or operation of the effect, regardless
of the definition or meaning given to the concept by the
researcher.

4. The analysis of experimental study results as related
to the duration of & -ime study conducted indicated that
srudies conducted over a period of one or more years showed a
greater proportion of differences in favor of the experimental
group than was the case for fesults showing experimental equal
or less than the control during the same time period. A
similar result was observed for studies conducted over shorter
durations of time.

5. The analysis of the nature and number of mechanical
changes introduced into an experimental situation in relation
to experimentai results revealed that no differentiation could
be made between study results by noting the degree of changes
introduced.
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Conclusions

Based upon the data and evidence obtained from the two
major activities of the project leading to the results presented
above, answers to the three general questions were established
as foilows:

1. On the basis of the answers provided to the series of
specific questions, it would seem justifiable to state that the
answer to general Question A would be negative. 1t appears
unlikely that one can employ a Hawthorne effect concept to
explain differences or the lack of differences between
experimental and control groups in educational research studies
in so far as the variables commonly believed to generate the
effect such as direct and indirect cues, the duration of a
study, and mechanical changes introduced in an experiment are
considered to be of sufficient potency to produce the effect.

2. The answer to the general Question B, asking if the
component elements of the Hawthorne effect can be identified,
appears on the basis of the answers to the specific questions
to be negative. Awareness appears not to be a useful total
component. Apparentiy there appears to be other components
which yet need to be identified before the question can be
answered more definitively.

3. An answer to the general Question C, inquiring about
the relative effectiveness and efficiency of control mechanisms
from the evidence providing answers to Questions A and B, would
be principally in the negative. This answer is based upon the
data relating to control procedures actually employed but not
validated on the basis of empirical evidence that they were
effective and the data relating to duration of the study and
the nature and type of mechanical changes, both of which were
shown not to be related to experimental results in a manner
such that one utilize these variables to explain possible
differences between experimental and control groups. It would
appear that at the present time no efficient and effective
contro! mechanisms for the Hawthorne effect based upon empirical
evidence are identifiable. Until such evidence is secured,
educational researchers will apparently have to continue working
from an assumption that the control procedures they do employ
are effective.,

implications

Three implications of the research reported herein appear

to be derivable from the questions investigated, the data and
evidence collected, the results obtained, and the conclusions

drawn.
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1. Researchers have established the Hawthorne effect as a
variable contaminating study results when there is very little
evidence or information that the effect has been operationally
defined in a manner such that its role in conparative educational
studies can be firmly established. In essence, the Hawthorne
effect concept is being put in the position of being guilty
(i.e., operational) with efforts then being directed to establish
its innocence rather than being considered as innocent (i.e.,
nonoperational) until its guilt has been established.

2. The control procedures suggested and actually employed
for those situations where researchers appear to be aware of the
effect appear to have been established on the basis of intuition
and logical biases rather than upon empirical evidence.
Consequently, no valid generalizations can be made about the
effectiveness of various control procedures.

3. Educational researchers appear to have neglected, as a
fruitful field of inquiry, the area of investigation represented
by the Hawthorne effect and its implications for research
methodology. It is suggested that educational researchers
follow the lead estabiished in other behaviorial sciences and
conduct research on the social psychology of classroom
experimental situations in order to provide more meaningful and
useful information and evidence about the role of the Hawthorne
effect in experimental designs in educational research than
exists at present.
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Appendix A

INSTRUCTIONS FOR TEACHERS OF ARITHMETIC CLASSES WHICH
ARE INFORMED AS TO THEIR INVOLVEMENT [N AN
EXPERIMENT
September 2, 1964

in order to best serve the purpose of the Hawthorne effect
field research experiment, it is necessary to describe to you,
the cooperating teacher, specific procedure which you will be
asked to follow as you teach arithmetic throughout the coming
school year.

The fundamental task for the teacher of an ''informed'
arithmetic class is to inform the students of their participation
in an experiment. In order to gain initially the students’
interest and cooperation in the experiment, it will be necessary
for you to inform the students during arithmetic class on the
first day of the experiment (Sept. 9, 196l4) as to their
participation in the experiment. No less important than this
initial procedure, however, is the need to periodically remind
your class of their participation in the experiment in order
to maintain their initial interest and cooperation. Consequently,
as the teacher of an "informed'' arithmetic class, you will be
asked, first, to inform your class at the beginning of the school
year, and second, to remind them periodically throughout the
school year of their participation in an experiment.

The major portion of these instructions is concerned with
the methods by which the students are informed, the specific
content of this information, and the schedule which is to be
followed for initially informing and periodically reminding
your students of their participation in an experiment.

in all probabiiity, once you have informed your arithmetic
class about the experiment and aroused their interest, you will
be confronted by individual students seeking more information
about the experiment than you have already given them. Additional
instructions as to the procedure to follow in handling these
situations will also be described in the later section.

i, Specific Content of Information Presented to " nformed"
Arithmetic Classes

Because of the need for a specific content with regard
to the nature of the information to be given to each
ninformed" arithmetic class in the experiment, the essential
points which are to be stressed in the initial information
and the Periodic Reminders are summarized below.
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Following each list of essential points will be found
suggested presentation forms which you may use as guides for
presenting the specific essential points (further information
on the method for presenting these essentizl points follow
in the next section).

A. Initial information Content

le

Essential Points:

a. The arithmetic period wili be involved in an
experiment.

b, By class discussion, if possible, define and
describe the nature of experiment.

c. Teacher should summarize definition of
lexperiment' and give examples if possible.

d. Make transition between discussion of experiments
in general to explanation of this particular
experiment.

e. This experiment is set up to evaluate a different
way of learning arithmetic.

f. Allay possible student anxiety that arithmetic
will be more difficult because of participation
in the experiment.

g. Express the need for each student's cooperation.

h. Explain that Periodic Reminders will be given to
remind students of experimental participation.

Suqgested Presentation Form:

in our arithmetic period (class) this year we
will be taking part in an experiment. Who can tell
us what an experiment is?

(At this point lead class discussion toward a
definition and description of ''experiment.’ Summarize
class responses, if any, with this suggested
definition: "An experiment is an attempt by a
scientist to prove or disprove something which is
unknown or uncertain at the present time.'' Expand
on this definition and/or give exampies at your
own discretion.)

This year we are going to participate in an
experiment like the one (those) we have been talking
about,

The experiment of which we are a part is set up
to discover the value of a different way of learning
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arithmetic. (It is much like the experiment your
arithmetic class participated in last year.)
Because we are taking part in an experiment, our
learning arithmetic should be no harder than it
has been for you in the past.

it is hoped that you will all cooperate with
the experiment and learn as much as you can about
arithmetic this year. Because some of you may
sometimes forget that we are involved in an
experiment, | will remind you now and then.

B. Periodic Reminder Content

]O

2‘

Essential Points:

a. Remind students of participation in an experiment.

b. Experiment is set up to evaluate a different way
of learning arithmetic.

c. Allay possible anxiety concerning increased
difficulty in arithmetic because of experimental
participation.

d. Re-emphasize need for cooperation.

Suggested Presentation Form:

in case some of you may have forgotten, | would
like to remind all of you (again) that we are taking
part in an experiment. Remember that the purpose
of the experiment is to discover the value of a
different way of learning arithmetic.

Remember, too, that our learning arithmetic
should be no harder than it would be if we were
not taking part in an experiment, and that your
cooperation is needed to discover the value of
the new way of learning arithmetic.

|1, Method of Presenting Information to the "Informed" Arithmetic

Class

The nature of this experiment and the requirement that
each of the essential points listed in the previous section

must be included in the information given to your class

necessarily limits the methods of presentation you may use.

The one presentation method which we feel would give you
the most latitude in personal expression and most natural
delivery, yet would ensure the inclusion of all essential

A-3
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points in your presentation, is to paraphrase the
presentation form examples described in the preceding

section. It is essential to the success of this aspect

of the experiment that, in paraphrasing the preceding

example forms, you maintain the order of essential
points as they are listed.

Schedules for Presznting Information to the "Informed"

Arithmetic Class

A. Initial information Presentation Schedule

The Initial Information concerning the
arithmetic period's involvement in an experiment will
be presented at the beginning of arithmetic period on
the first day in the second year of the Hawthorne
effect field research experiment, September 9, 196k.

B. Periodic Reminder Presentation Schedule

The Periodic Reminders will be scheduled for
presentation during arithmetic period on a basis
of once during the third week and once during the
sixth week of every grading period during the school
year., The choice of the specific day of the week
on which the Periodic Reminder will be presented is
at your own discretion,

In the event that an arithmetic test (a ‘'test"
in this sense meaning one which covers a chapter
or more of work) is planned during the third or
sixth week of a grading period, you should present
the scheduled Periodic Reminder during arithmetic
class on the day preceding the day of the test.,

At the beginning of arithmetic period on the
first day of school after Thanksgiving, Christmas,
and Easter vacations, a Periodic Reminder should
be presented. [n the event that a "regular'

Periodic Reminder is scheduled for presentation

during the week immediately following the end of

any of these vacation periods, this ilspecial®

remi nder presentation is to be ignored. (A check

of Appendix A, the calendar schedule for presentation
of the Initial Information and Periodic Reminders,
will allow you to forsee the possible use of Yspecial'!
reminders.)
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V.

General Procedure to Follow in the Event of Individual

Student Questions Concerning the Experiment

In the event that you are questioned by your students as
to aspects of the experiment more specific than those which
have previously been mentioned in the Initial Information
and Periodic Reminders, your answer to whatever question may
be asked must be within the limits of the information to
which your students have already been exposed. In other
words, any responses you may give to students’ questions
concerning the experiment should not involve any information
which could possibly affect adversely the results of the
Hawthorne effect field research experiment.

Following are examples of questions which, because of
students' natural interest and curiosity, we feel you may
be confronted with, fn all probability there will be many
other questions asked of you concerning the experiment, but
the answers which are given here we hope will serve as
guidelines to orient your responses to additional questions

which arise.

1. in the particular schools where two teachers
exchange classrooms to teach arithmetic, the
question may arise, directed to the 'different'
teacher, ''Why are you teaching us arithmetic
instead of our regular teacher, Mrs. X A
similar question may be asked of the classes’
regul ar teacher, as ‘ighy is Miss Y teaching us
arithmetic instead of you?"

In both situations, the teacher's answer should

‘nform the student that the teachers exchanging
classrooms is simply a part of the experiment.

2. in those classrooms which will be using the SMSG
arithmetic books, the question may arise, '‘Why
’ are we using a new arithmetic book?"!

in reply to this type of question, the teacher
should inform the student that the new textbook
is the means by which the different way of

learning arithmetic will be accomplished.

3, Some students may be curious as to, liwhat other
schools are participating in the experiment?"




Your answer is simply, "i don't know.'" Do not
confirm or deny the participation of schools
suggested by the students.
V. Experimental Log ‘
_ From time to time during the school year a student may :
say something which could contribute to the experiment in & ;
way that standardized tests do not measure. i
i
] i.e. 'My cousin at Clinton School is using the same g
! "new! textbook we are." ;
~ Please keep a record of such events in writing and pass §
% them along to the Associate in Mathematics during his g
. regular visits. !
)
|
I
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1964-65 CALENDAR SCHEDULE FOR PRESENTATION OF
THE INITIAL INFORMATiON AND PERIODIC REMINDERS

1. Date for Presentation of initial information:

September 9, 196k

2. Dates for Presentation of Periodic Reminders:

a. Week of September 28, 196k
b. Week of October 19, 1964
c. Week of November 9, 1964
d. Week of November 30, 196k
Week of December 20, 196k
Week of January 4, 1965
Week of January 25, 1965
Week of February 15, 1965
Week of March 8, 1965
Week of March 29, 1965

. Week of April 19, 1965

A —TQ —h O
L. L] . . - [

3. Dates for Presentation of ''Special'' Periodic Reminders:

This year they coincide with a schedule for cueing
every three weeks.
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INSTRUCTIONS TO TEACHERS OF ARITHMETIC CLASSES NOT
INFORMED AS TO PARTICIPATION IN AN EXPERIMENT
September 2, 1964

Because of the remote possibility (we hope) that one or
more of your students may in some manner suspect that they are
involved in an experiment, it is necessary that you be
forewarned and advised as to the response which you should
give to questions concerning participation in an experiment.

If any student questions you, directly or indirectly,
as to the involvement of your arithmetic class in an experiment,
your answer is to be an unequivocal NO.

Any answer other than firmly negative may in some manner

adversely affect the results of the Hawthorne effect field
research experiment.

In the event an inquiry is made concerning the visits of
the Associate in Mathematics, your response should be in line
with the concept of his visiting your classroom regularly in
order to give him a better idea as to how elementary school
children learn arithmetic. His role in the classroom from the
student's point of view should be much the same as a student
teacher present for observation only.
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Appendix B

Development of the Awareness ﬂnventoryI

One of the major objectives of the investigation was to
ascertain the nature of a possible relationship existing between
awareness of participation in an experimental situation and
subsequent gains in arithmetic achievement. The substantiative
hypothesis to be tested was that there would be a positive
relationship between such gains and awareness of exper imental
participation. To test this hypothesis, it was necessary to
secure from each subject some assessment of awareness of
participation in an experiment, The purpose of this appendix
is to describe the proceaure employed to develop the instrumen=
tation which provided a quantified statement of the knowledge

of participation,

Definition of Awareness. The first step was to establish
an operational definition of ''awareness of experimental

participation'' consistent with the concept presented in Chapter 1.

For purposes of this investigation, such awareness was defined

as the student's self-disclosure that he had been involved in an
experimental situation. By self-disciosure, it was meant that
the subject was not directiy informed by some person that he was,
or had been, participating in an experiment but rather that the
student came to this conclusion by means of his own discovery.

In this study, a further quailification was needed in view of the
nature of the direct and indirect cues described in Chapter 11,
The direct cue of teiling the subject would obviously be
responded to positively by those receiving such cues but would
not indicate the extent to which the student perceived his
participation based upon other indirect cues presented to him.
This latter aspect of awareness is considered by many persons to
be an essential factor of the presence or absence of the
Hawthorne effect in educational research projects. Consequently,
it was decided to focus upon the measurement of the student's
self-disclosure as a function of the two indirect cues used as
independent variables in the experimental design. The first
variable was the use of a new or different text for arithmetic.
The second was the presence or absence of the regular classroom

teacher for arithmetic instruction.

IThe development of the ora’ structive approach was
undertaken largely by Jo Ann Adrion and Fred Lawrence while
the final instrumentation was developed by Herbert Muktarian.
The contribution of these persons is gratefully acknowiedged
by the principal investigator,
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Pilot Studies

A survey of the literature reviewed briefly in Chapter |
on awareness in experimental investigations revealed that the
oral interview of subjects subsequent to the experimental
situations was the most common technique employed to assess
awareness. Although no firm conclusion exists based upon the
studies reviewed as to the value of the oral interview approach
to assess awareness, a decision was made to pursue the use of
such a technique as a means of assessing the subjects awareness
of participation in the experimental setting. The problem was
made still more difficult due to the lack of any published
research that subjects on the age-grade level used in this
study could adequately verbalize their awareness even if it did
exist. The several studies reviewed in Chapter | were conducted
generally on subjects of college age level and hence are of
questionable value in predicting whether or not elementary
school studies could make self-reports on experimental
participation,

Having decided to use the oral interview technique, it
was felt opportune to conduct a series of pilot studies on
students comparable to those used in the experimental situation
to determine (a) the adequacy of verbalization of fifth graders
in an interview situation, (b) their conceptualization of an
experiment, (c) the number and type of questicn needed in order
to permit the subject to disclose he was in an experiment, and
(d) if the subject's responses could be scaled to indicate
degree of experimental awareness.

Verbalization. The pilot study on verbalization was

undertaken at small (enrollment 540 students) middle class
elementary school within the Columbus public school system.

This school had in operation several teacher-planned innovations
but no formal methods experiments were in process at the time

of the study. A list of questions was prepared for this study
as given below.

Question Set | - Sampling for Verbal Ability Level of Fifth
Grade Pupils.

1. At what grade did you start at ?

2. What was your favorite grade? Why?

3. What are your two most favorite subjects in school?
4L, (a) Do you like arithmetic? Why?

or
(b) Why is arithmetic one of your favorites?

5. What is an experiment? i.e. What does the word experiment

mean to you?

-
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What kind of people do experiments?

Why do they experiment?

Have you ever been part of an experiment? Tell me about it.
Do you think that your arithmetic class is part of an
experiment? Why? or Why not?

W oSN

The subjects were six fifth grade students and consisted of a
boy and girl from each third of the IQ range of all fifth grade
students in order to look for possible verbalization differences
by sex and mental ability. The interviews were conducted
individually with the responses tape recorded. The subjects
were told that the purpose of the interview was to find out

what they thought about the school.

A subjective analysis of the transcribed tapes indicated
that the verbal ability of the students was sufficient to make
an interview technique feasible. The vocabulary seemed extensive
enough to express thoughts although at times the logical sequence
of statements was transposed. It was also found with this
particular group of subjects that it was rot possible to elicit
responses that they were participants in an experiment or if they
were not. Two general observations were (1) that the presence
of the tape recorder did not seem to be perceived by the students
as unusual procedure since all had used one during reading class
as a teaching aid for self-evaluation, and (2) the student's
first response to the word ''experiment' unanimously involved
either a physical science or medical interpretation. On the
basis of these results it was recommended that the interviews be
expanded to include alternate questions for clarification and
additional questions should be devised to provide a greater
volume of responses for more reliable evaluation of student
responses.

Number and Type of Questions. The second pilot study
was conducted to derive additional guidelines with regard to
developing the awareness instrument. First, as a preliminary
measure prefacing the validation of the interview questions.
Hopefully, this group of interviews would produce gross '
indications as to the appropriateness of the questions for an
actual experimental group. Second, to further increase the
sampie of responses indicating verbal ability level of upper=-
grade elementary school children. Third, introducing the
variable of experimentation it would be possible to allow for
a comparison of responses to the interview between an
experimental group and control group.

The setting for this pilot study was a small, middle-class
elementary school in a suburban school system outside of
Columbus. This school had in operation a highly publicized,

¥
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administration planned project in team teaching. The project
‘nvolved the entire fifth grade and was a modification of the
Trump plan. Major variables employed were large and small
group instruction, changing rooms, and teachers for different
subjects, grouping for individual differences, and team-student
and team-parent conferences on a regular schedule. The project
had received much publicity in the community by television
appearances of the teaching team, newsletters to parents, and
special PTA meetings concerned only with the team=teaching
project.

The subjects were selected as before from all fifth
graders involved in the project. The interviews were conducted
individually with responses tape recorded. The subjects were
told the purpose of the interview was to find out what they
thought of their school., The set of specific questions
developed for this study were as follows:

Question Set |l - Sampling Verbal Ability of Fifth Grade Pupils
Participating in Team-teaching Project.

1. (a) What was your favorite grade?
(b) Why?
(c) How long have you attended this school?
2. (a) What two subjects are your favorites?
(b) Why?
3. (a) Do you like arithmetic?
(b) Why?
4. (a) What is an experiment?
(b) What does the word experiment mean to you?
5. (a) What kinds of people do experiments?
(b) Do teachers ever experiment with their pupils?
6. (a) Have you ever been part of an experiment?
(b) Are there any experiments going on in your school?
7. (a) Do you think that your aritHﬁ;tic class is part of
an experiment? ‘
(b) Why?
8. (a) Are you doing something that will help make the

experiment a success?
(b) What makes an experiment successful?




~~~~~

Analysis of the students' responses to this set of questions
brought out several points. First, all questions in the
interview had possible cue value, even those included originally
to establish rapport. The questions appeared to vary in their
cue value depending on their position in the interview schedule
as well as differing in cue value through the question itself.
Second, the addition of questions in order to secure clarification
or to encourage elaboration, while increasing the flexibility of
the interview technique, did increase the quantity of responses
but they also tended to decrease the validity of responses
because of an increase in demand characteristics by reinforcing
certain responses. Third, the iength of the student's attendance
at the school influenced the responses to certain questions on
the interview. Fourth, even though the subjects were known to
have been continuaily cued from several sources about the team-
teaching experiment, there were some interviews that elicited no
indication of knowiedge of participation in the project.

Scaling Awareness. The third pilot study was designed to
serve two purposes. The first was to elicit responses directly
related to awareness of experimental variables that were of a
nature similar to those manipulated in the field research phase.
The second was to compile a list of general statements from the
responses made to the interviews in order to develop criteria
measures for the evaluation of subject responses to the interviews
of the field research phase of the project. It was anticipated
that the development of the awareness measure would proceed by
categorizing student responses into varying degrees or levels of
awareness as determined by independent judgments. Numerical
values would then be assigned to each of the categories .ranging
from zero fr those students showing no awareness up to a highest
value depenu.ag on the number of categories established by the
judges. Such a procedure carried out for each of the experimental
variables in the field research phase would result in criteria
for an awareness measure for each of the changes in method,
teacher, and cueing. Summing the three scores would give each
subject a total awareness score.

The interview used was primarily the same as for the
secornd pilot student with only minor revisions in questions
necessary to accommodate the specific varisblies as noted in the
question set below. Schools conducting educational experiments
or innovation projects at the fifth grade level which emplioyed,
singularly or in combination, experimental variables similar to
those manipulated in the present study were located. The ‘'new
method or arithmetic variabie was located at a school in a
small urban community north of Columbus, Ohio. The different
teacher variable was located at two elementary schools in
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Dayton, Ohio., The cueing variable was located at three
elementary schools in the Columbus system which were not
participating in the field phase of the pr*ojectn2 The specific
set of questions administered to student samples as before are
given below. ¢

Question Set Il - Awareness of Experimentation at Elementary

Schools Having Treatments of New Mathematics, Different Teacher.

Purpose statement - whst elementary pupils think about school.

1. Of all the grades - what was your favorite? Why?

2. In this grade what were your three most favorite subjects?
3. What is an experiment?

L. What kinds of people do experiments? Would you describe

one?

5. Do teachers ever experiment?

6. Do schools ever experiment?

7. Are there any experiments going on in your school?

8. Are you part of this experiment?

9. How do you know you are part of this experiment?
10, What did you do in this experiment?
11. Because you were in the experiment, did you work harder?

(a) How?
(b) Why?

12, Why do you think they are doing this experiment?

13. (Improvise quastion asbout success and evezluation of the
experiment within contaxt of response to question 12.)

The specitic set of questions for the students involved in
the schools receiving direct cue akbout participation is given
below,

Question Set Y - Awareness of Experimentation at Elementary
Schools Where Students Wsre Recelving Direct Cues at Three and
Six Week Intervals or Not =t All. Purpose statement - to find
out what students think about school.,

2This sample of schools was drawn from s project run
independentiy of the main project and was conducted by Dr. Lewis
Coon., The students in the schools were given pre= and posttests
in mathematics with one half of the schools being told at
selected intervals thit they were in an experiment and the other
hetf not so told. The purpose was to determine if test
administration plus some form of direct cueing would create
some conditions of awareress., Summsry dets for this independent
project are available from Dr., Coon.
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Of all the grades in which you have been in school, what

was your favorite one? Why?

Do you know what an experiment is?

(a) If yes - what is it?

(b) if no - ask about their familiarity with science
experiments in school,

What kinds of people do experiments?

Do teachers ever experiment?

(a) If yes = How?

(b) If no - Proceed to #5.

Do schools ever experiment?

(a) If yes - How?

(b) if no - Proceed to #6.

Are there any experiments going on in this school?

(a) If yes - How do you know?

(b) if no - Are there any changes or differences in school
this year as compared to previous years in school?
1. if yes = What are they?
2. If no - Terminate the interview.

Are you part of an experiment?

(a) If yes - How do you know?

(b) if no - Terminate the interview.

What did you do in this experiment?

Because you were in an experiment did you work any harder

than you have before in school?

(a) If yes - How? and then Why?

(b) §f no - Proceed to #10,

Why do you think this experiment is being done?

Do you think what you did in the experiment will have

anything to do with the success of the experiment?

(a) If yes - Why?

(b) If no - Terminate the interview.

The student responses obtained from these three_situations
were categorized separately by project staff members3 and a
numerical scale developed. The resultant scale was used to

3The responses to the new mathematics situation were
analyzed by project staff members already familiar with awareness
instrument development. The responses to the new mathematics
situation were analyzed by project staff members who joined the
project during this period but who were not familiar with the
previous work on scale development and hence could be considered
as naive judges. Responses to the cueing situation were analyzed
by project staft members familiar with prior scale development
procedures.
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score all the interviews accumislated during the pilot studies
in order to evaluate the scale's effectiveness in discriminating
levels of awareness

During the process of scoring the responses; several
conditions emerged causing the project staff to consider that
the oral interview approach was becoming impractical for this
particular project for two principal reasons. First, the
amount of time that would be required to interview and score
responses for each of approximately two hundred subjects
involved seemed prohibitive. Second, the scaled scoring
procedure developed was not sensitive enough to indicate
anything but a gross measure of being either aware or not
aware of experimental participation. Ailthough refinement
might have been possible, the time necessary to continue with
the scale deveiopment was not available relative to the
progress of the field study and the total time left in the
project.

Staff conferences considering these problems iead to a
decision to try another approach. It was decided that the
problems of available deveiopment and administration time
and cumbersome scoring might be avoided by devaloping a paper-
pencil instrument possessing an opjective scoring scheme. The
interview technique was thus discarded as not feasible for
this project and preiliminary plans for the development of a

7]

paper-pencil instrument were instituted.

Development of the Finel Awareness lnstrument

The basic format of the final scale developed to measure
awareness employed the techniqus generally known as the method
of summated ratings as developed by Likert (46) and further
described by Edwards {24) . This format was selected primarily
because it showsd promise of providing maximum information yet
at the same time making minimum demands on the part of the
subject it was feit maximum information would be generated
if the statements were precise and sensitive enough since the
subjects’ ages had to be taken into consideration. Minimum
demands would be placed on the subjects since they would be
required to circle only that response which best represents
their reaction to the given statements. It should be
emphasized, however, that in adopting this Fformat there was no
implication that awarensss was an atritude. The definition of
awareness used for this scale was similsr to the one presented
above
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item Construction. Once the format decision was made,
attention was given to determining the content of the individual
statements. The words and sentences of each item had to be
familiar and straightforward so as to render little or no
difficulty in reading by the subjects at a third grade level.
The words for the individual statements were, therefore,
selected using the guidelines established by Thorndike and
Lorge (78). Only simple in contrast to compound sentences were
utilized. No assumptions were made regarding who had awareness
and who did not. It was quite possible that 'the slow reader"
in the experimental sample had awareness. Therefore, the
subject's reading skill should not prohibit him from expressing
it.

The individual statements were focused on (1) the new
arithmetic text, (2) the different teacher, and (3) classmates
interaction. By so doing, recognition was given to the
possibility that a subject may not have had awareness as a
function of either a new arithmetic book or a different teacher
but rather as a function of fellow classmates. A fourth focus
was awareness in general which meant here awareness as a
function of the interactions of the new arithmetic book, the
different teacher, and classmate interactions. Examples of
individual statements so constructed are presented below.

A. From the arithmetic material we use, it is clear
that we are part of an experiment.

B. There is something special about our arithmetic
teacher.

C. My classmates think our class is taking part in an
experiment.

| D. Our teacher is teaching us our school work and is also
o trying to find out something special about us.

Consideration was given to the fact that the individual
statements must be sensitive in order to measure the variable of
interest-~Lut at the same time, should not themselves generate
awareness, Several neutral items, therefore, were constructed
in an attempt to control! for this possible source of error. The
neutral items focused on other subjects such as reading, writing,
spelling, and science. Several items dealing with social
adjustment were subsequently included for this reason as well b
as for others gs noted below. Several negative statements were :
utilized to reduce the likelihood of a subject establishing a g
response set. The use of such negative statements was limited
due to the content of the response catgggnlg;a
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The design of the response categories was predicated by
the dependent variable. It was desired to know to what extent
a given subject had awareness. The initial response categories
developed are shown below with an illustrative example.

"I am part of an experiment during this school year.'"

I know | suspect | cannot | suspect | know
this is true this is true decide this is not this is not
true true

While the use of the negation ''not true' limited the use of
negative statements in order to avoid double negatives it was
felt that such phrasing would be more easily understood than the
word ''false'' and was therefore employed. According to Thorndike
and Lorge the word ''suspect'' was determined to be sufficiently
familiar enough to fourth-grade subjects to justify its use.

The response categories were assigned integral rates with "high'
awareness given a rating of 5 and "low'" a rating of 1,

A total of 28 items relating to awareness plus a total of
14 neutral items was administered to a sample of approximately
60 fifth-grade subjects for the primary purpose of determining
whether or not the words and sentences creatzd any difficulty.
Results of this study showed that words such as ''suspect'' or
'"experiment'' were not too difficult for subjects to understand.
Some subjects tended to contradict themselves with double
negatives, however, thereby indicating some difficulty with them.

In view of the findings on this preliminary trial, the
following response categories were designed.

| know this | suspect this | cannot | suspect this | know this
is true is true decide is false is false

These response categories were considered to be the most
straightforward and suitable for purposes of the study.

Although the above response categories were considered
satisfactory by the project staff, some objection to the use of
the word ''suspect!' was voiced.by the school system from which
the sample was taken. Although the project staff met and
discussed the problem with local school officials, no precise
reason for the objection was determinable. The project staff
was told, however, that unless an appropriate modification was
made it would not be possible to administer the scale to the
subjects involved in the experiment. It was decided after
careful consideration of possible alternatives that a suitable
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equivalent of ''| suspect...' was "{ think...or 1 am not sure,"
The following response categories were therefore employed for
the final instrument.

| know this | think this | cannot | think this 1 know this
is true is true but decide is false but is false
i am not sure I am not sure

Since there was a great deal of interest in determining
whether or not subjects knew they were in an experiment, it
was deemed worthwhile to know what fifth-graders understood by
the word "'experiments.! Such information would be helpful in
designing statements which included phrases that are used by
the subjects themselves. Such information would also aid in
determining the various meanings the word has for the subjects
and hence assist in eliminating those meanings which were of no
interest to the project. In an interview situation, subjects
were asked "What is an experiment?’’ Some examples of the
responses are given below.

A. Seeing if something will work (What do you mean?)
Well, in your kind of experiment you are going to see
which method of arithmetic works best, isn't it?

B. (Do you think teachers can do experiments?) Yes, on
kids and stuff in the classroom.

C. (How would teachers do experiments?) They try to find
new ways to teach the kids...or (Why do you think this
experiment is being done?) To find out how to teach
the children arithmetic easier and it wouldn't be as
difficult.

D. We had a lot of experiments out of a science book.

E. When you try to find out something 1ike how much water
is in an orange or something.

F, Like when you are in a laboratory or something you
have all kinds of chemicals drop in to see if it will
blow up.

Of the above examples, items A, B and C were considered appropri-
ate responses in terms of the study while examples D, E and F

point out the kind of experiment definition in which the project
staff was not interested. Statements that allow for these other

interpretations were avoided. From the three examples (A, B and
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C, above) the foliowing statements were designed for inclusion
in the scale:

A. A school is trying to see which method of arithmetic
works best,

B. The school is trying to find new ways to teach children
arithmetic easily,

C. Our school is doing an experiment on us kids in the
classroom,

It was necessary that the items be free from ambiguity. In
order to accomplish this goal, it was necessary that the project
staff think and re-think as fifth-graders. What may appear to
be a perfecily clear statement to the staff often is interpreted
in various ways by subjects at this level. Each item was
examined and re-examined and rew ones designed as necessary.
Some items were eliminated. For example;

A. In responding to the statement, "' am part of an
experiment during the school year.'' it would be
expected that a subject who had awareness would
respond affirmatively to this statement. However,
if the subject were to understand texperiment’’ as
in the illustrations D, £ and F above, & subject
who did not have awareness would also affirm it,
The statement wss therefore re-structured to read
as follows: '*1 am part of an expariment in
arithmetic this year.'

The above item wss selected for i1lustration because it was
felt to have special significance. The project staff considered
it to be a3 key statement zlthough such & decision was made on a
priority grounds. The statement contrsins the essential of what
we wanted to measure. The total «ffort in scale development
centers on asking the same question in L3 different ways. An
exampie of an item eliminated is as tollows:

A. ""There is something special about our arithmetic
teacher.!! [1f the subject’s swareness was & function
of his different arithmetic teacher, the response
should be affirmative. A subject who did not have
awareness could also respond positively to this
statement. For example, his teacher could be
different because she dressed in an unusual manner.
Such items were eliminated,

B-12

A

.3,2{;::—“%‘ C

sy e AL

R

TN e ST

oy
R

T
LTI

Iy
225

AT S AT AR A T T e 3 ST DRI T
T R R AT E S s

B oy




.:.u‘.;x'ai ' m, ﬂ“» “-n

TR L R e e

in addition to the reasons cited esarlier, several items
dealing with social adjustment were included in order to avoid
establishment of & response set {(i.e.. they demanded a negative
response) and to determine whether or not subject's performance
on this scale was s functional adjustment to the school's
situation, The items used for this part of the scale were
drawn from a standardized personzlity instrument designed for
measuring social adjustment st the elementary scnool level.

A preliminary form of the scale (identified by the project
staff as Form 2 AH) wazs developed. [t consisted of 43 items
relating to awarensss, 11 neutral items, and 24 items dealing
with social adjustment, This preliminary scale was administered
to a total of 52 subjects drawn at random from four of the eight
treatment combinations® in the experiment at a period of time
approximately three months before the end of the experiment or
the administration of the final posttest. The project staff
discussed at some length the desirability of utilizing a smail
group of subjects from each of the several treatment conditions
in order to develop a scale which in turp would be used as
subsequent measuring of awareness within these ssme subjects.
That is, the very act of administering the preliminary tryout
scale to the subjects in the &X@efim@ﬁt might well create the
very effect in which there was interest, [n view of the absence
of comparable subjects on whlch to try out this scale, 3
decision to accept this risk on the assumption that the time
intervening betwesn the tryout and Tinal scele might diminish
any curiously aroused. [t was also decided that it would oe
possibie to determine, through & separste analysis, whether or
not the average swareness scores for those subjects used in the
preiiminary tryout would be significantly differsnt from tnose
constituting the balance of the sample.

Upon completion of this preliminsry administration, a
principal~factor analysis was performed on the data for the L3
awareness items followed by a Kaiser Var?mox rotation, Of the
total variance, 66 percent was zccounted for by this analysis.

tems wers drawn Trom The Califoraia Test of
953 Rev 5101, with special perw-s%:on of the pub-

-

hSeiect d i
Fercondiutyo i
lishers.

5The specific treatments utllized were (1} Resaular-Conv-Not
Told, (2) Regular-sM$G-Notr Toid, {3} 0§ fferent=Conv=-Not Toig,
and (L) Different=-$MS3-Not Told.
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The items with factor loadings of no less than 38 around each
factor were then analyzed. A totzl of ten factors were
identified, No attempt was made to apply descriptive names to
them, The factor loadings for the 43 =zwareness items across the
ten factors are presented in Table B-1. It can be observed that
23 awareness items appear in Factor 1. |f consideration is
given oniy to those items with heavy loadings in only one factor,
a matrix such as that shown in B=2 is derived. In this table it
can be observed that 12 of the 28 items appear in Factor 1. It
is also evident that the remaining items are well dispersed
across the other nine factors. It sppeared therefore that the
data reflected a single best factor, namely Factor 1. Each of
the ten factors along with the best characterization of a given
factor is presented below.

Factor 1., This factor reflects personal involvement in
the action described by the statements. The
whole class is involved in this action as well.
Further, it is evident that the action focuses
on the arithmetic materiasl and the arithmetic
tescher., The kevy item described earlier appears
in this factor and in no other and has the
heaviest factor loading.

Factor . A knowledge of experimentation by the schools
is indicated with some orientation to arithmetic
and the materisls being used. Howsver, personal
involvement in the action described is not
evident.

Factor The school is participating in an experiment,
i

however, only general actfon is described in

this factor.

Factor The dominant characteristic here is the subject's
mindfulness of & special activity taking place,
with some focus on arithmetic. This special

n

activity is for the most part quite general.

Factor 5. This school is doirg an experiment and the
subject sees pimself as a part of it but no

0

specific focus however is indicated.

Factor The subject sees his class as part of an
experiment but this does not make it different
from ordinary classes.
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Factor 7. Insufficient information did not permit
identification of this factor.

Factor 8, This school has a special interest in
arithmetic and the subject sees a different
teacher as having a vital role in this interest.

Factor 9. This school has a special interest in
arithmetic but the subject may perceive this
as being independent of any experimentation.

Factor 10. This school is doing an experiment in
arithmetic and the subject sees his teacher as

having a part in it.

Of the above ten factors, Ffactor 1 is the most specific
bringing its essence into sharp focus. It focused on the
variable interest, awareness, whereas the other factors were
more general and less definitive.

Using the criteria of (a) factor identification, (b) the
extent to which a given item appeared across factors, and (c) the
factor loading of items in 3 given factor, a total of 17 items
were selected for inclusion in the final awareness instrument as
described below¥

From Table B-1 it can also ke seen that while items 18, 39,
32, 34, and 9 have loadings in more than one factor they
nevertheless have substantial loadings in the factor of interest,
and therefore, could be put to good use. Combining these five
items with the 12 items from Table B=2, a totsl of 17 items was
available to measure the variable of interest. Table B-3 presents
the final 17 items slong with their factor loadings.

The final awareness scale, (designated as Form 3 AH)
consisting of the 17 swareness items plus 9 neutral items and
2L items of social adjustment arranged in random order was
administered to all subjects (N = 342) in the several treatment
groups within a one~week period after the final postiest wes
administered, Becasuse there was even the possibility that the
treatment group receiving no modifications in terms of teacher,
textbook or being informed might possibly have developed some
awareness, it was decided to administer the scale to an
external control at the same ilevel which had not been involved
in the experimental situation., Consequently, three classes
were randomly selected st the fifth-grade level with a total N
of 55 subjects in order to make such comparisons.
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Table B-3.--The Final Seventeen Awareness [tems with

Their Factor Loadings

Factor loading

Awareness |tem

7575
7275
.7097
.6596
.6592
6239

.6156

.6025
.5830
.5809
.5229
4820
L4545

S4h9i
Ju3hkL
.3988
.3646

| am part of an experiment in arithmetic this
year,

Our arithmetic teacher is taking part in an
experiment the school is doing,

Our whole class is part of an experiment in
arithmetic this year,

From the arithmetic material we use it is
clear that we are part of an experiment.

Our arithmetic material is part of an
experiment the school is doing.

Our arithmetic material is different than
ordinary arithmetic material for a very special
reason.

From the way we study arithmetic it is clear
that the school is doing an experiment on us
kids.

We have & different arithmetic teacher for a
very special purpose.

wWhen we study arithmetic it is clear that the
school is doing en experiment on us kids,

Our teacher is taking part in an experiment in
arithmetic this year.

My classmatcs think our teacher is doing an
experiment on us kids,

My classmates think our whole ciass is part of
an experiment the school s doing.

Our class is not an ordinary fifth grade class
since we are part of an experiment the school
is doing.

Our teacher is trying to find out something
about fifth graders for 3 very spscial resson,
From the different arithmetic teacher we have
it is clear that we are part of zn exps- ment,
The school is trying to find out something
special sbout arithmetic,

When the teacher teaches srithmetic it is clear
that she is doing an experiment on us kids.
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Results and Discussion

Two types of scores were used in analyzing tre data, The
first score was & summation of the ratings assigned by the
subject to the individual 17 statements. The second score was
the mean scale score derived by dividing the summated score by
the total number of items, Since individuzil subject scores
were not of interest in the study at this point, the results
are presented in terms of treatmsnt groups, Table B-4 presents
the mean summated in scale scores sccording to trestment groups.

Table B=4,~--Mean Summated and Scaled Awareness Scores

MEAN MEAN
SUMMATED | VARTANZE | SCALE
SCORES SCORE

2

TREATMENT

Regular-Conv=Told 32 53.19 22' .31 3.13
Regular=Conv~Not Told L9 34,04 132,45 2,00
Reguiar-SMSG-Told L0 69.50 96.36 4.09
Regular-SMSG=Not Told Sl 54,52 V74 .85 3.21
Different=-Conv=Told 41 67.98 T52.%7 L.00
Differsnt~Conv-Not Told 36 48.03 180,2¢€ 2,8%
Different=3MSC=Told 48 70,15 77 .62 L.,13

Different-SMSG-Not Told Lz 12.74 55,17 4,28

It can be observed in thies tebis tnal the iLrestmoent group
having a Different teascher znd ths SMSG msrerials but not being
told had both highest mean summated score¢ &~d mean scale score,
The group having the Reguiar teacrer with the Conventiong!
materials and Not Told received botk the lowsst mesza summated
score and the lTowest mesn scule score, A compa~ison of the
mean scale scores for the experimegntz: inte-nsl control group
(Regular-Conv=Not Told; ang the extarnsl ¢ontrol group mean
scale scores revealed that these were very similsre,

The performance of the inrernal control? group drd not

differ significantly {probzbility Tess than .05 from the
external control group or the swarensss sczle, This finding
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gives further reliability to the performance of the internal
control group.

A simple analysis of variance utilizing the mean summated
scores as criteria measures was made. The results appear in
Table B-5. The F-value was 62.73 which is significant at

Table B-5.-=-Summary Table for Analysis of Variance

Sum of Mean
Source Squares d.f. Squares F
Treatment 58,565.35 7 8,366.48 62.73%"
Error L4,550.32 334 133.38
Total 103,115.67 341

greater than the .01 level (7,334 d.f.). To determine which
differences between treatment means were significant, the
Newman-Keuls technique of testing between individual treatment
means as outlined by Winer (31 ) was employed. The results of
this analysis are presented in Table B-6, A total of 19
significant differences at greater than the .01 level were
obtained. Each of the seven treatment groups had higher
awareness scores significantly different from the control
group. From these results it would appear evident that each

of the variables (Teacher, Method, Cueing) were in themselves
sufficient to generate awareness. Inspection of the results
reveals that there is a slight trend existing which indicates
that being informed directly or working with a special arithmetic
text may be stronger sources of awareness than having a
Different arithmetic teacher. This finding however would have
to be substantiated by further research. Results also indicate
that a combination of the variables generated more awareness
than did any single variable. Similar results were obtained

by Lawrence (44) with regard to the last finding using a less
refined awareness measure coupled with a shorter experimentation
period.

An examination of the awareness items to which both the
external and internal control groups responded with low
awareness revealed that such items likewise elicited low
awareness responses from the seven treatment groups. Conversely,
items to which the treatment groups responded with high awareness
also elicited high awareness responses from the control groups.

B-22
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An example of the latter is the statement ''Our school is trying
to see which method of arithmetic works best.'" To a subject in
either control group, this statement may very well be true.
Nevertheless, it has nothing to do with an experiment in
arithmetic.

As noted above, several items relating to social adjustment
were included as part of the total awareness inventory to
determine if a subject’s performance on the swareness scale was
a function of her adjustment to school. Pearson product-moment
coefficients of correlation between awareness item scores and
social adjustment scores were of very low magnitude indicating
that a given subject's performance on the awareness scale was
not a function of his adjustment to the school situation,

In addition to the social adjustment analysis, data were
secured from each subject with regard to mental ability as
measured by the California Test of Mental Maturity available
in project files. A correlational analysis indicated that a
subject’s awareness was not a function of his intelligence.
From this finding, it can be-observed that a subject with low
intelligence can have awareness. The influence that awareness
has on a bright student in contrast to the less able student
would constitute another problem for research.

in summary, it should be emphasized that the nature of this
study was innovative., Should researchers desire to replicate
the work, it is suggested that additional new items be
constructed in the design of a preliminary scale and that this
scale be administered to at least 200 subjects in order to
reduce error before a factor analysis is performed on the data.
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FORM 3AH
DIRECTIONS::

Please respond to ALL statements. Put a ciréle around ONE
AND ONLY ONE response to each statement.

There is NO RiIGHT OR WRONG response. We want your honest
reaction to each and every statement. Circle the response
which best describes your feelings about each statement.

NAME AGE
DATE OF BIRTH MALE FEMALE
GRADE SCHOOL

5/13/65
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1. | am part of an experiment in reading this year,6
| know this | think this | cannot 1| think this 1| know
is true is true but decide is false but this is )
. i am not sure I am not sure faise

= 2. People are often so unfair that | lose my temper.

T 3. There is a very special purpose for the way we practice
writing.

_ 4. School work is so hard that | am afraid | will fail.

- .5. Sometimes i need something so much that it is all right to
take it.

[
im 6. Our arithmetic teacher is taking part in an experiment the
schoel is doing.

]
~J

Our class is an ordinary fifth grade class.

8. From the way we study arithmetic it is clear that the
school is doing an experiment on us kids.

|

9. | often make my classmates do things they don't want to.
- 10. The boys and girls at school like me as well as they should.

u il. The school is taking part in an experiment in arithmetic
this year.

_ 12. Our spe!ling material is different than ordinary spelling ?
material for a very special reason.

13. The writing material we use has a very special purpose.

| 4. We have a different arithmetic teacher for a very special

purpose.

| 15, Our school is trying to see which method of arithmetic
works best.,

:] 16. People often act so mean that | have to be nasty to them,
6

Since the response terms were the same for all items,
| they have been omitted for the sake of brevity.
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When the teacher teaches arithmetic it is clear that she
is doing an experiment on us kids.

Our school is trying to see if there is a new and better
way of doing arithmetic,

| like to scare or push smaller boys and girls.
Some of the teachers "'have it in for' pupils,
It is hard to make people remember how well | can do things.

The school is trying to find out something special about
spelling.

The boys and girls at school are usually nice to me.

When we study arithmetic it is clear that the school is
doing an experiment on us kids.

Unfair people have often said that | made trouble for them,
There is something fishy about the way we practice writing.
Someone‘at home is so mean that | often have to quarrel.

I am part of an experiment in arithmetic this year.

Our speliing material is part of an experiment the school
is doing.

Our school is not doing an experiment on us kids in the
classroom,

People often ask me to do such hard or foolish things that
I won!t do them.

| often have to make a '"fuss' or 'act up" to get what |
deserve,

My schoolmates seem to think that | am nice to them,

Some of the teachers do not like to be with the boys and
girls,

| would like to stay home from school a lot if it were
right to do so.
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36.

37.

38.

39.

Lo.

L.

L2,

L3,

ik,

45,

L6.

L7.

L8,

49,

50.

51.
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From the different arithmetic teacher we have it is clear
that we are part of an experiment.

Many of the other boys or girls claim that they play games
more fairly than 1 do.

My classmates think our whole class is part of an
experiment the school is doing.

Many of the children get along with the teacher much better
than | do.

The school is trying to find out something special about
arithmetic,

Someone at school is so mean that | tear, or cut, or break
things.

Our arithmetic material is part of an experiment the
school is doing.

Our teacher is trying to find out something about fifth
graders for a very special reason.

Our class is especially different than ordinary fifth
grade classes since we are part of an experiment the
school is doing.

The school is trying to find new ways to teach children
arithmetic easily.

From the arithmetic material we use it is clear that we
are part of an experiment.

Our whole class is part of an experiment in arithmetic
this year.

Most of the boys and girls at school are so bad that | try
to stay away from them,

Our teacher is taking part in an experiment in arithmetic
this year.

My classmates think our teacher is doing an experiment on
us kids.

It is fun to do nice things for some of the other boys or
girls.

B-28




L e Y

>y

-

Ry
e

e
*

52.

53.

54,

55.
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Classmates often quarrel with me.

Our arithmetic material is different than ordinary
arithmetic material for a very special reason.

The children would be happier if the teacher were not
so strict.

Our class is not an ordinary fifth grade class since
we are part of an experiment the school is doing.

The school is taking part in an experiment in reading
this year,
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Appendix C-=-Part i

Major Areas of Research (Divided According to Four Special
Categories), Subgroups within Major Areas (When Applicable)
and Education Levels Applicable to Major Areas’

Subject Matter Areas

Adult Education (Level 4 only) - subgroups involve
institutions offering programs.

Churches

Colleges

Cooperative Agricultural Extension Services
Correspondence Schools

Evening Colleges

General Universities

Group Work Agencies (YMCA, etc.)

Labor Unions

Libraries

Museums

Public (Parochial) School Systems

Communication Arts (All Levels) = no subgroups

English (Levels 3 and 4 only) - subgroups involve
fundamental elements of study.

Composition
Grammar
Language
Literature

Foreign Lanquage (All Levels) =~ subgroups involve specific
foreign languages.

French
German
Greek
Latin
Russian
Spanish

Handwriting (All Levels) - subgroups involve fundamental
types.

1See last page in this table for special notation used to
indicate levels of education used for major areas.
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Cursive
Manuscript

Health Education (All Levels)

No subgroups

Home Economics (A1l Levels)

No subgroups

industrial Arts (All Levels) = subgroups involve shop
activities.

Crafts (leather, ceramics, etc.)
Drafting

Electricity (Electronics)
Graphic Arts

Metal Working

Power Mechanics

Wood Working

in-Service Education (Level 4 only) - subgroups involve
sponsoring institutions.

Colleges and Universities
Government
Public (Parochial) Schools

Mathematics (A1l Levels) = subgroups involve specific
courses.

Algebra (1 and 11)

Arithmetic (elementary ievel only)
Business Mathematics

Calculus

General Mathematics

Geometry (Plane, Solid, Analytical)
Terminal Mathematics

Trigonometry

Music (All Levels)
No subgroups

Physical Education (Ail Levels)

No subgroups
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Professional Education (Level 4 only) - subgroups involve
— specific professions.

Architecture
Business
Dentistry

- Engineering
Home Economics
Law

Library Science
Medicine
Nursing
Pharmacy
Social Work
Teaching
Theology

[ L

Reading (A1l Levels) = subgroups involve specific areas
- within the field.

Organization of Reading Instruction
Reading Improvement Programs

Stimulating Interests and Improving Tastes
-4 Reading in the Content Fields

Reading Materials

T Reading Readiness

Science (A1l Levels) - subgroups involve specific courses.

=

Anatomy
Astronomy
Biology

Botany
Chemistry
Elementary Science
General Science
Geology

Physics
Physiology
Zoology

i

Social Sciences (Studies) = (All Levels) - subgroups involve
specific courses.

American History
Civics

» . Current Events

[ Economics
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Geography

Government

Probiems Courses
Psychology

Sociology

World History (Culture)

Spelling (A1l Levels)

il
L No subgroups
- Vocational Education (All Levels) - subgroups involve

relationship of education and work,

Education prior to work experience
Vocational Agriculture

Business Education

Vocational Training for Industry
On=The=Job Training

Facilitative Devices or Procedures for [mproving Teaching

Audio-Visual Communication (A1l Levels) - subgroups involve

special devices and methods.

rield Trips

Filmstrips and Slides
Graphiz Meterials

Motion Piccures

Pictorial [l1lustrations
Radio

Recordings

Television

Three Dimenstonal Materials

Curriculum Organization (All Levels) - subgroups involve

e both general school organization and special school programs.
] General Types of School Organization
14 Grouping
Provisions for Exceptional Children
h] Training Devices (All Levels) - subgroups involve specific
devices,

Programmed Texts
Teaching Machines
Training Machines (Flight trainers, etc.)
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General Teaching and Learning Methods

Higher Mental Processes (All Levels) =~ subgroups involve
basic cognative processes.

Associative
Creative
Critical
Problem=solving

: Methods of Teaching (A1l Levels) - subgroups involve
) classroom activities and specific studies empioying muitiple
| subject-matters.

- Individualizing Instruction

| inter-personal Relations

L. Patterns of Instruction

' Specific Activities in Teaching
Multiple-Subject Matter

3 Readiness (A1l Leveis) =~ subgroups involve primary factors
- in readiness for any school activity.

Emotional Adjustment
Experience
Maturation

Areas of Special Interest For the Hawthorne Effect Project

:} Experimental Design (No Levels)

g No subgroups

Hawthorne Effect (No Levels)

No subgroups

Special Notation Used to Indicate Education Levels for Individual
. Major Areas

o

Pre=Primary (Kindergarten, eftc.)

Primary

Secondary

Post~Secondary (Coliege, Armed Forces, Community
programs, in-service education, etc.)

)

FWN -

o

| -
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19.

Appendix C=--Part 2

Abstract Summary Form
March 19, 1965

Abstract No.
Major Area
Sub=-group
Education Level
Experimental Variable (s)

Comparison Condition (s)

Group Differences on Criterion Measure (s):
a. Experimental > Comparison ____
b. Experimental = Comparison
c. Experimental € Comparison
Explicit cocntrols established for the

""Hawthorne effect' or its possible

components. yes no
Mention made of special interest

or negative reaction of pupils. reported not reported

Bias or reaction on the part of
teachers (or experimenter)

mentioned. reported not reported

Experimental (new) method
identified as one sometimes used

as a comparison (old) method. yes no
Counter=-balancing or group
rotation design. yes rno
Duration:
Degree of Mechanization: Experimental

Comparison

Similarity in design to Hawthorne Effect Project’s

field experiment design:

a. New vs. on-going teaching methods

b. Regular vs. different teachers

c. Explicit cueing concerning experimental
participation

Experimental and control

in same school. not reported Yyes no
Same teacher teaching

experimental and

comparison methods. not reperted yes no
Groups equated by
N for study
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Appendix C==Part 3

Abstracting Procedure - Experimental Teaching Methods Studies

Step 1 - Categorizing the Study

1. The classification of a study to a major area of
research and a relevant subgroup within that major
area is based upon the experimental variable (""new"!
teaching methods) manipulated in the study.

The classification of the study to a level of
education is based upon the grade level or age of
the experimental population.

Reference Title

Transcribe all information concerning the
investigator, title of research, etc., according to
the specific bibliographic form applicable to the
form of reporting.

Step 3 - Experimental Variable (s)

State the ''new'' teaching method (s) manipulated by the
investigator,

Step 4 - Comparison Conditions

State the ''on-going'' teaching method (s) used with the
comparison group (s) in the study.

Step 5 - Dependent Variable (s)

1. State that task, process or activity evaluated by
the investigator which is intended to show the
effects of experimental variablc manipulation,

The dependent variable is not equivalent to the
instrument used to measure the dependent variable,
but may be used by the investigator to operationally
define the dependent variable.

Experimental Population

Describe the general population from which the
experimental sample was drawn using such factors as
the names, sizes, locales, and types of institution

C-7
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or school involved, and the age, sex composition and
grade level of the general population.

Describe the experimental sample of subjects drawn

from this general population for use in the study &
using such factors as the number of experimental and
control groups, number and sex composition of subjects
per group, and total number (N) of subjects in the
experiment.

Step 7 - Equating Groups

1.

Determine what method the investigator used in
equating the experimental and control groups:

a. matching group subjects on co-variables
b. random assignment of subjects to groups used

c. combination of both of the above

if a matching technique was used, specify the
covariables on which subjects were matched, i.e.,
age, sex, iQ, subject matter achievement, socic-
economic status, etc.

Step 8 - Duration

State the inclusive dates of the experiment and the
total time involved in the study.

Step 9 - Instrumentation

1.
2,
3.
Step 10

State the tests or instruments used to measure each
dependent variable.

Describe measures as to being standardized or
specifically developed for the study in question.

Specify pre- and posttests.

Group Differences on the Criterion Measure of the
Dependent Variable

State the differences between groups that were
compared in terms of achievement scores, gain scores,
etc., according to the specific instruments used as
criterion measures.

c-8
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Step 11 - Investigator's Conclusions

1. Quote from the study the investigator's statements
or conclusions relevant to the hypotheses tested and
the results achieved.

Disregard statements not relevant to the direct
results of the experiment.

Quote any statements by the investigator concerning
the Hawthorne effect or discussion of uncontrolled
variabhles 1nfluencing or affecting experimental
results. [f such statements are made, write another
locator card and another abstract according to the
procedure described for Hawthorne effect of
Experimental Design references outlined below.

Abstractor's Evaluation

I
e
d
t
J
"
|
4
&
13
%
.
ot
3
;
3
]
1

i
:
4
¥
5

State judgment regarding compatability of investigator's
conclusions and reported data.

State observations made by the abstractor (but not

by the investigator) of the possible influence on
experimental results of such uncontrolled variables

as the tentatively defined components of the Hawthorne
effect, (attention, novelty, role expectation, and
knowledge of results).

Step 13 - Abstractor's ldentification

Write signature and the date the abstract was completed.

Abstracting Procedure - Hawthorne Effect or
Experimental Design References

Step 1 - Major Area

State the major area, either Hawthorne effect or
Experimental Design.

Step 2 - Reference Title

Describe the reference following the same procedure
outlined for Step 2 of the Experimental Teaching Methods
Abstract Format.
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'Step 3 - Relevant Discussion

prans

pacin)

2 bor ey
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SO

The purpose here is to judge what discussion in the
article or report is relevant for the project's use
(see descriptions of the major areas in Table |l to
evaluate relevancy of discussion).

Copy verbatim that discussion deemed relevant
employing standard quotation procedures.

Step 4 - Abstractor's Evaluation

¥

ooy

re the reasons why this material appears to be

relevant and its relation to the purposes of the
Hawthorne effect Project.

¥
L

Step 5 - Abstractor‘s lidentification

In examining materials relevant to the Hawthorne effect

or Experimental Design major areas it may be apparent

that most or all of the discussion in a particular report
or article is of value. |In this event, do not abstract
this material. Instead, do one of the following whichever

)

is more convenient:

==y

Make arrangements with the Project Director to have
the material photocopied.

Write to the appropriate source for a reprint.
(Foliow procedure regarding all requested materials
as described in Section VIil).
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