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Chapter 2

=
= Problems and

Hypotheses

MANY PEOPLE think that science is basically a fact-gathering activity. It is not. As Cohep °
says: )

Thereis . . . no genuine progress in scientific insight through the Baconian method of accu-
mulating empirical facts without hypotheses or anticipation of nature. Without some guiding
idea we do not know what facts to gather . . . we cannot determine what is relevant and what
is irrelevant.! o
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The scientifically uninformed person often has the idea that the scientist is a highly
objective individual who gathers- data without preconceived ideas. Poincaré long ago
pointed out how wrong this idea is. He said: :

It is often said that experiments should be made without preconceived ideas. That is impossible.

Not onlyzwould it make every experiment fruitless, but even if we wished to do so, it could not
done.

'M. Cohen, A Preface to Logic. New York: Meridian, 1956, p. 148.
2H. Poincaré, Science and Hypothesis. New York: Dover, 1952, p. 143.
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impossible to state a research problem satisfactorily at a given time should not allow us to
lose sight of the ultimate desirability and necessity of doing so. -

Bearing this difficulty in mind, a fundamental principle can be stated: If one wants to
solve a problem, one must generally know what the problem is. It can be said that a large
part of the solution lies in knowing what it is one is trying to do. Another part lies in
knowing what a problem is and especially what a scientific problem is.

What is a good problem statement? Although research problems differ greatly and
there is no one ‘‘right’” way to state a problem, certain characteristics of problems and
problem statements can be learned and used to good advantage. To start, let us take two or
three examples of published research problems and study their characteristics. First, take
the problem of the study by Hurlock mentioned in Chapter 1: What are the effects on pupil -
performance of different types of incentives?> Note that the problem is stated in question
form. The simplest way is here the best way. Also note that the problem states a relation
between variables, in this case between the variables incentives and pupil performance
(achievement). (‘“Variable’’ will be formally defined in Chapter 3. For now, a variable is
the name of a phenomenon, or a construct, that takes a set of different numerical values.)

A problem, then, is an interrogative sentence or statement that asks: What relation
exists between two or more variables? The answer is what is being sought in the research.
A problem in most cases will have two or more variables. In the Hurlock example, the
problem statement relates incentive to pupil performance. Another problem, studied in an
ingenious experiment by Glucksberg and King, is associated with an adage: We remember
what we want to remember, and with Freud’s concept of repression: Are memory items
associated with unpleasant events more readily forgotten than neutral items?* One varia-
ble is items associated with unpleasantness, and the other variable is remembering (or
forgetting). Still another problem, by Jones and Cook, is quite different: Do attitudes
toward blacks influence judgments of the effectiveness of alternative racial ‘social
policies?° One variable is attitudes toward blacks and the other is judgments of the effec-
tiveness of social policies.®

Criteria of Problems and Problem Statements

There are three criteria_of.-good.problems and problem statements. One, the problem
should express a relation between two or more variables. It asks, in effect, questions like:
Is A related to B? How are A and B related to C? How is A related to B under conditions C
and D? The exceptions to this dictum occur mostly in taxonomic or methodological
research. (See Appendix A and footnote 6.) ‘

3E. Hurlock, “‘An Evaluation of Certain Incentives Used in Schoolwork,”” Journal of Educational Psychol-
ogy, 16 (1925), 145—149. When citing problems and hypotheses from the literature, I have not always used the
words of the authors. In fact, the statements of many of the problems are mine and not those of the cited authors. 3
Some authors use only problem statements; some use only hypotheses; others use¢ both. .

4S. Glucksberg and L. King, **Motivated Forgetting Mediated by Implicit Verbal Chaining: A Laboratory 3 B
Analog of Repression,”® Science, 158 (1967), 517-519. :
: 58. Jones and S. Cook, *“The Influence of Attitude on Judgments of the Effectiveness of Alternative Social
Policies,”” Journal of Personality and Social Psychology, 32 (1975), 767-773.

$Not all research problems clearly have two or more variables. For example, in experimental psychology,
the research focus is often on psychological processes like memory and categorization. In her justifiably well-
known and influential study of perceptual categories, Rosch in effect asked the question: Are there nonarbitrary
(“*patural’”) categories of color and form? (E. Rosch, *‘Natural Categories,”” Cognitive Psychology, 4 [1973],
328-350.) Although the relation between two or more variables is not apparent in this problem statement, in the
actual research the categories were related to learning. Toward the end of this book-we will see that factor
analytic research problems also lack the relation form discussed above. In most behavioral research problems,
however, the relations among two or more variables are studied, and we will therefore emphasize such relation
statements.
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Two, the problem should be stated clearly and unambiguously in question form.
Instead of saying, for instance, ‘“The problemis . . . ,”” or ‘‘The purpose of this study
is . . ..’ ask a question. Questions have the virtue of posing problems directly. The

- purpose of a study is not necessarily the same as the problem of a study. The purpose of
the Hurlock study, for instance, was to throw light on the use of incentives in school
situations. The problem was the question about the relation between incentives and per-
formance. Again, the simplest way is the best way: ask a question. -

The third criterion is often difficult to satisfy. It demands that the problem and the

& problem statement should be such as to imply possibilities of empirical testing. A problem
‘ that does not contain implications for testing its stated relation or relations is not a scien-
tific problem. This means not only that an actual relation is stated, but also that the
variables of the relation can somehow be measured. Many interesting and important
questions are not scientific questions simply because they are not amenable to testing.
Certain philosophic and theological questions, while perhaps important to the individuals
who consider them, cannot be tested empirically and are thus of no interest to the scientist
as a scientist. The epistemological question, ‘‘How do we know?,” is such a question.
Education has many interesting but nonscientific questions, such as, ‘‘Does democratic
education improve the learning of youngsters?”’ ‘‘Are group processes good for chil-
dren?”’ These questions can be called metaphysical in the sense that they are, at least as
stated, beyond empirical testing possibilities. The key difficulties are that some of them
are not relations, and most of their constructs are very difficult or impossible to so define
that they can be measured.”

HYPOTHESES

A hypothesis is a conjectural statement of the relation between two or more variables.

, Hypotheses are always in declarative sentence form, and they relate, either generally or
specifically, variables to variables. There are two criteria for ‘‘good’” hypotheses and
3‘ hypothesis statements. They are the same as two of those for problems and problem
£ - statements. One, hypotheses are statements about the relations between variables. Two,

hypotheses carry clear implications for testing the stated relations. These criteria mean,
then, that hypothesis statements contain two or more variables that are measurable or
potentially measurable and that they specify how the variables are related.

Let us take three hypotheses from the literature and apply the criteria to them. The first
hypothesis seems to defy common sense: Overlearning leads to performance decrement
(or, as the authors say: Practice makes imperfect!).® Here a relation is stated between one
variable, overlearning, and another variable, performance decrement. Since the two vari-
ables are readily defined and measured , implications for testing the hypothesis, too, are
readily conceived. The criteria are satisfied. A second hypothesis is related to the first
(though formulated many years earlier). It is also unusual because it states a relation in the
so-called null form: Practice in a mental function has no effect on the future learning of
that function.® The relation is stated clearly: one variable, practice in a mental function

7Webb, working from a different point of view, has proposed the following criteria of research problems:
knowledge (of the researcher); dissatisfaction (skepticism, going against the tide, etc.); generality (wideness of
applicability). Webb’s article is doubly valuable because he effectively disposes of irrelevant criteria, such as
conformability, cupidity (*‘payola’’), conformity (*‘Everybody’s doing it’’). W. Webb, ‘‘The Choice of Prob-
lem,’” American Psychologist, 16 (1961), 223-227.
®E. Langer and L. Imber, ‘*When Practice Makes Imperfect: Debilitating Effects of Overleaming,”” Jour-
- nal of Personality and Social Psychology, 37 (1980), 2014-2024.
| ®A. Gates and G: Taylor, ‘‘An Experimental Study of the Nature of Improvement Resulting from Practice
K ) in a Mental Function,” Journal of Educational Psychology, 16 (1925), 583-592.
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(like memory), is related to another variable by the words ‘‘has no effect on.”” On the
criterion of potential testability, however, we meet with difficulty. We are faced with the
problem of so defining ‘‘mental function”” and *‘future learning’’ that they are measura-
ble. If we can solve this problem satisfactorily, then we definitely have a hypothesis.
Indeed, we have a famous one—but one that has usually not been stated as a hypothesis
but as a fact by many educators of the past and present.

The third hypothesis represents a numerous and important class. Here the relation is
indirect, concealed, as it were. It customarily comes in the form of a statement that
Groups A and B will differ on some characteristic. For example: Middle-class children
more often than lower-class children will avoid finger-painting tasks.!® Note that this
statement is one step removed from the actual hypothesis, which may be stated: Finger-
painting behavior is in part a function of social class. If the latter statement were the
hypothesis stated, then the first might be-called a subhypothesis, or a specific prediction
based on the original hypothesis.

Let us consider another hypothesis of this type but removed one step further: Individu-
als having the same or similar occupational role will hold similar attitudes toward cogni-
tive objects significantly related to the occupational role.!! (*‘Cognitive objects’’ are any {
concrete or abstract things perceived and “known’’ by individuals. People, groups, the et
government, and education are examples.) The relation in this case, of course, is between
occupational role and attitudes (toward a cognitive object related to the role, for example, )
role of educator and attitudes toward education). In order to test this hypothesis, it would
be necessary to have at least two groups, each representing a different occupational role,
and then to compare the attitudes of the groups. For instance, we might take a group of j  &f
teachers and compare their attitudes toward education to those of, say, a group of busi- ;
nessmen. In any case, the criteria are satisfied. '

THE IMPORTANCE OF PROBLEMS AND HYPOTHESES

There is little doubt that hypotheses are important and indispensable tools of scientific kB

research. There are three main reasons for this belief. One, they are, so to speak, the
working instruments of theory. Hypotheses can be deduced from theory and from other
hypotheses. If, for instance, we are working on a theory of aggression, we are presumably -
looking for causes and effects of aggressive behavior. We might have observed cases of 7
aggressive behavior occurring after frustrating circumstances. The theory, then, might -
include the proposition: Frustration produces aggression. 2 From this broad hypothesis we : Té%

may deduce more specific hypotheses, such as: To prevent children from reaching desired E K
goals (frustration) will result in their fighting each other (aggression); if children are '
deprived of parental love (frustration), they will react in part with aggressive behavior.
The second reason is that hypotheses can be tested and shown to be probably true or
probably false. Isolated facts are not tested, as we said before; only relations are tested.

~ Since hypotheses are relational propositions, this is probably the main reason they are ;
used in scientific inquiry. They are, in essence, predictions of the form, “‘If A, then B,”’ i i

1T. Alper, H. Blane, and B. Adams, ‘‘Reactions of Middle and Lower Class Children to Finger Paints as
a Function of Class Differences in Child-Training Practices,”” Journal of Abnormal and Social Psychology, 51
(1955), 439-448. .

YF, Kerlinger, **The Attitud¢ Structure of the Individual: A Q-Study of the Educational Attitudes of Profes- 3
sors and Laymen,”” Genetic Psychology Monographs, 53 (1956), 283-329. 3

12J. Dollard, L. Doob, N. Miller, Q. Mowrer, and R. Sears, Frustration and Aggression. New Haven: Yale AL
University Press, 1939. ) . :







