Chapter2: Reading Research Reports

The purpose of this chapter is to provide you with some guidance Lhat we
hope will help you to read and evaluate research reports more easily. It - ! i ‘ i
consists of four sections. In Section A, we discuss how the parts of the . ‘_‘
research report are organized and provide suggestions about what is most.
important to attend to in each part. In Section B, we discuss the major classes
of empirical studies and the sorts of conclusions that can and cannot be drawn
from each. In'Section C; we present same of the most useful critical strategies,
for evaluating empirical research studies. In Section D, the final section, we
introduce a few of the measures which are very widely used in empirical _
studies. This section is putposely short because we prefer to introduce ST
methods and concepts associated with empirical research in the context of fjﬂ o
actual studies. Thus, most of the concepts relevant to critical reading are _
introduced in our commentaries on the articles we have included in Part 2/6f 44"
this volume. Our objective is not to give you extensive knowledge of subject' L
matter or of statistical methods. Rather, we will try fo give you enough -~ .

information so that you can understand and evaluate the author's main line of "
argument. For more detailed understanding of subject matter or statistical. -
method, you will have to consult other sources, such as those listed in the
"Additional Readings" section at the end of this book.

Section A: The Format of the Research Réi:iort

As the articles in Part 2 ilustrate, research reports vary in structure, Heath's *
article has a narrative structure, and Hunt's article is structured to help the
reader empathize with the reading experience of the study’s paruc1pants
Usually, though, research reporis have five parts:

1. anabstract that provides a brief summary of the report,
2. an introduction that identifies the questions to be addressed in the report
and provides a brief review of the most relevant literature,
3. a methods section that describes the participants, the materials, “and the
procedures for collecting data, 2
4. a results section that reports what was observed together with Statlstl(lal
analyses of the observations, and finally, :
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5. a discussion section that presents the author's claims about the meaning of
the results.

Many are inclined to interpret the research report as a narrative of the
research process. The structure of the report might lead one to believe that
the researcher first read all of the relevant literature, then conceived a research
idea, designed a study, carried it out as designed, and found the results that
were later reported, What probably happened, though, was that the re-

searcher, who was broadly familiar with the area, conceived an idea, designed.

a study that didn't work as expected, changed the idea, designed a new study,
et cetera, and finally, after getting an interesting result, checked the relevant
literature to be sure that nothing had been overlooked or misinterpreted. A
research report differs, often substantially, from the events that actually took
place because the author omits all of the false starts and blind alleys that were
very much a part of the research process but are not needed to make the
author's point. We have included authors’ comments along with the articles in
Part 2 to make the point that the precise, well-ordered argument in the
research report may atise from a much less tidy research process, a process in
which the author may have been far from clear about just where the research
was going when it was carried out. Such contrasts lead to a more adequate
idea of what is entailed in the process of research and the relation of research
to reports about it. It also, we hope, makes empirical research on problems of
literacy seem more accessible to the reader trained in the humanities.

The Abstract

The purpose of the abstract is to provide readers with just encugh informa-
- tion so that they can decide whether or not they want to read the article.
Generally, the abstract will include a statement of the issue investigated, the
population in which it was investigated, and a brief summary of what was
found. The abstract below, from the Wallace and Hayes article (p. 352, this
volume) exemplifies the form.

‘This study investigates the impact of task definition of students' -
revising strategies. -Our primary aim was to determine if freshmen
students could revise globally if instructed to do so and if those
global revisions would result in improved texts. We asked two
groups of freshmen to revise a text provided by the experimenters;
one group was given eight minutes of instruction on how to revise
globally, and the other was simply asked to make the text better.
The texts written by students who received the instruction were
judged both to be of significantly better quality and to have
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included significantly rmore global revision. Furr_her, the improve-.
ment appears to affect the treated population generally rather than
just a small part of that population. Thus, at least for these college

students, the change in task definition allowed them to tap revision
skills that they already had available.

The Mntroduction

The purpose of the introduction is to explain to the reader what issues
were investigated and why they were worth investigating. Itis in this section :
that the author identifies the problem, or problems, that the study is designed -
to solve, Often, the problems to be solved are presented as clearly marked
questions ot hypotheses. In the Hillocks article (p. 413, this volume), for
example, the hypotheses are labeled and numbered for easy recognition and
reference.

Swales and Najjar (1987), who studied research reports in physics and
educational psychology, found that the introduction to a research report .
typically involves the following four moves: First, teasons are given for bemg
interested in an area of investigation. ‘Then, the relevant previous research 1s
summarized briefly. Next, a gap is identified in'the previous research, and
finally, the gap is used as a rationale for the current investigation. -

As the reader will find by examining the intfoductions of the articles in Part
2, there is considerable variation from the pattem that Swales and Najjar have _
described. The introduction by O'Donnell et al. {p. 374-375, this volume) fits =
the Swales and Najjar pattern prefty well, but, in their first move, they sxmply
state the topic rather than arguing for its importance. On the other hand,
Fnos's introduction varies widely from the Swales and Najjar pattern. “Enos
identifies a gap-with his first sentence. He-elaborates on this gap and then
identifies a second gap. Finally, he states the purpose of his study as contrib-
uting to filling these gaps. _

While readers should expect variation in the form and content of introduc-

tions, it will still be useful to look for the moves that Swales and Najjar de-
scribe, Perhaps the most revealing move is the identification of gaps in -
current research because it shows us the author's representation of the
problem to be .solved.

The Methods Section

Methods sections are usually divided into three subsections: 2 “ParuCtpantg .
subsection, which describes the participants and how they were Selected a
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“Materials” subsection, which describes any physical artifacts employed in the
study such as reading material, computer software, pictures or-diagrams to be
examined, etc.; and a “Procedures” subsection, which describes what the par-
ticipants were asked to do and how the researchers made their observations.

The primary purpose of the Methods section is to déscribe the study in
sufficient detail so that readers are convinced that the study was conducted
competently. Ideally, the Methods section should be presented in encugh
detail so that other researchers could repeat the study in all its essential
features if they chose to do so. By describing their methods in detail, re-
searchers offer the disciplinary community the opportunity to find fault with
the study, to reinterpret its results, or, indeed, to repeat it. Researchers must
do this to be credible. Critical readers would be unlikely to take a study
seriously if its methods were not described dearly and in detail.

‘What should readers attend to while reading the methods section? Unfortu-
nately, the answer is “many things.” Critical readers would certainly want
answers 1o the following:

1. How were the participants selected? Were they a representative sample or
merely a convenient group, e.g,, friends of the researcher who happened
to be available?

2. What were the instructions? Could they have biased the outcome by
suggesting the result that the researcher was looking for?

3. How were the results scored? Might the judges hHave been biased by
knowing beforehand which participants were in which condition?

The last section of this chapter, “Rival Hypotheses,” provides some addi-
tional guidance concerning the critical reading of both the methods and

discussion sections. However, while many things are important to attend to, .

one is probably more important than any of the others — identifying the type
of the study. Differentiating between descriptive, correlational, and experi-
- mental studies is crucial because you cannot interpret the results without
knowing the type of the study. This issue is discussed in detail below in the
section entitled “Types of Empirical Studies.” ~

The Results Section

In research reports, the results section is kept separate from the discussion
section for the same reason that newspapers keep the editorial section
separate from the news. In both cases, the intention is to keep “observations”

14

e e i
g

|Words Spelled - 125.3 127.4 1431

(those matters about which people can be expected to agree) separate fronﬁ -
“interpretations” (those matters about which people may well disagree). The

. results section should present 4 summary of the observations of the study, €.8:;

“The average scores for the groups were . . .” together with a summary of the
statistical analysis of the obsetvations, e.g.;: "’I‘he differences among groups
were significant.” Interpretation of the cbservations should be reserved for o
the discussion section. : al

In reading the results section, you should attend carefully to mformanom 2
which bears on the major hypotheses of the study. Notice especially the size =~
of the effects being reported. Sometimes this information is presented in

“sentence form, but often it is presented in a graph or in a table, (If you have

trouble reading graphs, the “Visual Communication” references in the "Addii
tional Readings" section of this book may be useful) For example, ina study - -
of three methods for teaching spelling, you might find a table such as this: -

Table 1 |
" Teaching Methods Studied

Teaching Method

A . B ‘ c .

Correctly

Table 1. Average number of words spelled correctly in three teaching conditions.

This table shows that students in conditions A and B do about equally well
(within a pércent or two of each other) but that students in condition C do
considerably better.

Now that you know roughly how big the differences between condmons
are, you should look for information about the reliability of the differences. _
{Throughout the text, we present certain terms in boldface that we believe are -
both important for understanding empirical studies and perhaps unfamiliarto -
the reader. Each of these terms is defined in the glossary.) Information about .-
reliability is provided by the results of statistical tests which indicate the -
statistical significance of the result.

Statistical significance and practical significance are very dlfferent

“concepts. A difference is statistically significant if it is unlikely to have oc-"

curred by chance.” A difference is practically significant if it is important o
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someone, If a difference is statistically significant at the five percent level
(written p< .05, then the chances are five in 2 hundred or less that it occurred
by accident. If the difference is significant at the one percent level (written p<
.01), then the chances are less than one in a hundred that the difference would
have occurred by accident. The smaller the p-value, the more significant the
result. Any difference with a p-value of less than .05 is usually referred to as
being statistically significant.

Locking at Table 1, we can believe that 4 teacher might consider the
differences between condition C and the other two conditions practically
significant, but not the difference between conditions A and B, However, the
differences in practical significance don't necessarily corréspond to differerices
in statistical significance. For example, if the averages in Table 1 are based on
a very small number of observations, then none of the differences may be
statistically significant. On the other hand, if the averages in Table 1 are based
on a very large number of observations, then all of the differences may be
statistically significant. The important point to remember is that the concepts
of practical significance and statistical significance are different, Table 2
suggests in simplified form how you might interpret results thh varigus
combinations of practical and statistical significance.

Table 2
The Relationship Between Practical and Statistical Significance

Practically significant?

 Yes Ne
Animportant and A reliable difference
Yes reliable difference but net an important
Statistically one
Significant?
o A potentially important' A difference that is
No- difference but not neitner important
definitely so because nor reliable
it is not reliable.
it is probably worth
collecting more data
to establish reliability

Table 2: Combinations of practical and statistical significance

16

The Discussion Section .

The discussion section and the methods section are the two parts of the -
research report that are most difficult to learn to read. ‘The problem is that in
these sections, authors must defend themselves against sophisticated sorts of
counterdrguinents that may be unfamiliar to the general reader. Thus, readers
may fail to see the point of certain features of the study design and of ceitain

sorts of argumients presented in the discussion. In the final section of this, |
chapter, “Modes of Thought and Argument in Empirical Research,” we dJSCLlSS
some of the most important of these counterarguments or rival hypotheses, -
Familiarity with these counterarguments can helys you 10 understand methods
and discussion ‘sections more fully, to become a more perceptive critic of _
research studies, and to think about studies as a researcher would,

Section B: Typw of Empirical Studies

Suppose that a researcher observes that college students who have: Laken
an argument course are more ctitical readers than other students. Now; one B
might think that an observation is an observation is 4n observation. - But, alas :

what we can conclude from an observation depends not only on the observas:"

tion itself butalso on the type of study the researcher was conducting when
the observation was made. To evaluate research findings effectively, readers -
must make two important distinctions among types of empirical studies: 1,
they must distinguish between hypothesis-testing studies and desceiptive

studies, and 2. they must distinguish, within hypothesis-testing studies, -

between correlational studies and experimental studies. Hypothesis-
testing studies are designed to evaluate one or more hypotheses that the
researcher has proposed before conducting the study. A hypothesis is a
question for which the researcher wants to find 4 positive or a negative -
answer, e.g., "Does this training improve performance?” or “Do good writers -
typically use topn: sentences?” Hypothesis-testing studies rarely provide an -
absolute “yes™ or “no” answer to the question asked, but often they do prowde
evidence which h'eips us to decide whether “yes” or "no” is the more plausxble
answer.

In contrast to hypothesis- teshng studies, descnpmve studies are not de—
signed to prcmde ananswer toa “yes” or “no’ " question. Rather, they ar¢ =~
designed to answer more open-ended, exploratory questions, such as "What
happens during the process of revision?” or “How do students of various

ethnic groups prepare for exams?” Descriptive studies employ various . ,. "~

research methods including case study analysis, the careful and detailed ~
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description of one or a few individuals or events; participant observation,
the description of a group by a participating member of that group; and
protocol analysis, the moment-by-moment observation of individuals as
. they perform tasks. In this volume, Nelson uses the case study method to
investigate students’ practices in completing writing assignments. Haas and
Funk use the participant observation method to study communication in a
Japanese firm, and Schumacher uses protocol analysis to explore processes in
journalistic writing, We should note that although case studies, participant
observation, and protocol analysis are often used in descriptive studies their
use is not limited to descriptive studies. A case study, for example, can be
used for hypothesis testing , since a single counter instance is sufficientto
disconfirm categorical claims that something is always true or never true, _
Correlational and experimental studies are both classed as hypothesis-
testing studies, but they differ in what researchers do in order to make their
observations. In experimental studies, researchers take an active role in
setting up their observations. In particular, experimental conditions are
created by manipulating some aspects of the situation, called independent
variables, to observe the effects the manipulation may have on other aspects
" of the situation, called the dependent variables, In studies of teaching, the
manipulation often involves providing one kind of instruction to one group of
participants and another kind of instruction to a second group. In such
studies, the independent variable is the kind of instruction provided; the
dependent variable might be changes in knowledge or skill resulting from
instruction,
In a well-designed experimental study, participants would be assigned 10
experimental conditions at random. For example, in the teaching studies just
.mentioned, the kind of instruction that an individual would receive would be
determined by a random procedure, such as drawing names from a hat or
selecting numbers from a table of random numbers. The primary virtue of
random assignment is that it is fair and unbiased. The selection is hot
influenced by preferences of the researchers or the participants. With random
assignment, every individual has the same chance as every other of being
included in a particu’ar experimental condition. (We will have more to say
about randomization later in this chapter.) Experimental studies, then, are
characterized by 1. The purposeful manipulation of independent variables to
create the study conditions, and 2. The selection of participants to conditions.
To illustrate the difference between experimental and correlational studies,
suppose that a researcher is interested in the effect of note taking on learning
from text. In an experimental study, the researcher might randomly assign,
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say, half of the students to a group required to take notes during reading" (the |

““notes” condition) and the other half to a group required not to take notes (the

“no notes” condition). The researcher would then compare the two groups to
see what effect notetaking had had on learning. However, in a correlational
study the participants are not assigned to conditions; the researcher would -

take the world the way he finds it. For example, to study the impact of

notetaking on learning from text, the researcher doing a correlational sl:ud;r__ o '
would identify two groups of students. One of the groups would consist's
students who spontaneously take notes while studying, and the other would:

* consist of students who do not take notes, He would then compare the two . -

groups to see if they differed in how much they learned from the reading task.
The difference in procedure between these two types of studies is that in the
experimental study, the researcher manipulates the conditions and assigns
individuals at random to treatments; and in the correlational study, the -
researcher does not. As we will see below, this difference makes an important
difference in what we can conclude from the two types of study. .
Let’s return tothe observation that we discussed at the beginning of this
section, namely, that college students who have taken an argument course are
more critical readers than other students, and let’s interpret it as if it had been™ '+
made in the context of each of the three classes of study. First, suppose that S
the observation had been made in a descriptive study. Imagine a descriptive
study in which the researcher was interested in the effects which various

. educational experiences in the first semester of college might have on stu-

dents. To coriduct this study, he administered a battery of tests to students
after their first semester at college. These included tests of reasoning, . - -
memory, attitude, personality, reading and writing, The researcher then
examined the data to see if he could find interesting patterns or relationships
among scores and the ‘courses that the students had taken. The relation -
between critical reading and enrollment in the argument course was found.
during this search process. That is, the observation that students who have -
taken argument are more critical readers was an outcome of the study, _ _
What has the researcher learned from observing this relation? Maybealot = .
and maybe nothing. Because this is a descriptive study, he can't conclude -
with any certainty that there really is a relation between the argument course

. and critical reading. Why? Because when one examines any complicated -

body of data, there are very likely to be some patterns in it just by accider}:';. =

Students who have taken a particular physics course may happen to be taller -
than average. There may be more red heads than one would expectamong - .. ..
the modern language students. Students who are taking a psychology course -
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may have especially healthy gums. The apparent relation between critical
reading and taking the argument course seems to make sense, but then it may
be just one of those accidents. If the researcher repeated his measurements in
subsequent years, the relation might never reappear. However, the fact that
we need to be cautious in drawing definite conclusions from descriptive
studies doesn't mean that they are useless. The real strength of descriptive
studies lies not in demonstrating the existence of such patterns but rather in
identifying possibilities and in suggesting hypotheses for further investigation,
Now let’s suppose that the observation had been made in a correlational
study rather than in an descriptive one. As we noted above, researchesrs in
correlational and experimental studies have sharply focused hypotheses.
They are looking for particular patterns in the data, Tmagine a correlational

study in which the researcher hypothesized, before he collected any data, that '
an argument course would improve students’ abilities to read critically. To test
this hypothesis, he administered a critical reading test to all of the studentsina

college after their first semester, (Notice the use of a single test of critical
reading rather than a large battery of tests reflects the narrower focus of the
researcher’s hypothesis.) The researcher then compared the critical reading .
scores of students who had taken the argument course to those who had not,
He found, just as the researcher in the descriptive study had found, that the

* students who had taken the argument course were much more critical readers
than were other students. However, while the resedrchers who conducted the
descriptive study could only hypothesize that there might be a relation
between the course and the test scores, the researcher who conducted the
correlational study can argue much more convincingly that the relation is real
rather than accidental. To understand why this is'so, consider this analogy.
Imagine that you are playing roulette. The croupier spins the wheel and the
ball lands on number 27. The guy next to you says, ‘I knew that was going to
happen!” You are not much impressed because you know lots of people who
can predict things with extreme 4ccuracy after they have happened. You,
would have been much more impressed if he told you before the event what
the outcome was going to be. This is exactly the difference between descrip-
tive studies, on the one hand, and correlational and experimental studies, on
the other. 1t is much easier to believe that a result is niot just an accident if it
was predicted beforehand.

While correlational studies provide us with good evidence that the ob-
served relations are not just accidents, they don’t necessarily give us good
evidence about the cause of the relation. We know that students who took
the course scored high in critical reading, but we don’t know why, It might

20

‘and the other half, in'the Spring, This circumstanice meant that at the end of
_ the Fall semester there would be an opportunity to compare the critical

be that the course actually does improve the students' reasoning skills. T
However, it also might be that the course has no effect at all but that students
who are naturally good at critical reading tend to sign up for such courses. A
third possibility is that students who have already had argument courses in -
high school tend 1o sign up for them again in college perhaps because they =
like such courses. These last two possibilities make it clear that we can't
conclude from this study that taking the argument course was definitely the ;.. .
cause of the students’ superior performance. We can only conclude that there .
is some sort of refationship between the two. S
Now, imagine that the observation had been'made in an experlmental S
study, that is, a study which involves not only one or more hypothesestobe =
tested, but deliberate manipulation of the experimental situation and random -
assignment of participants. Suppose that one year twice as many students -
signed up to take the argument course as could be accommodated in a single
semester. "Thus, half of the students would have to take the course in the Fali

reading abilities of the students who had already completed the coiirse
the abilities of those who were waiting to take the course in the Spnng :
However, allowing the students to decide for themselves whether they would B
take the course in the Fall or the Spring would create the sorts of problems in
interpreting the results that we discussed earlier, For exarnple, the Fall class
mlght attract an’inordinate number of “eager beavers,” or it might attract few
engineers because of a conflict in the Fall schedule with a required science -
course. To avoid the possibility of such self-selection biases, the re"sea_rche'r o
assigned students at random to the Fall and Spring classes. He then corfi- -
pared the critical reading scores of students who had taken the argument
course to those who had not yet taken it, and found, just as the other rese_arch— '
ers had, that the students who had taken the course were much more critical .
readers than those who had not. _
The experimental study allows reseaichers to argue that the course actually_ -
caused the improvement in student scores. Because students were randomly -
assigned to conditions, the only systematically imposed difference between
the two groups was whether or not they had taken the argument course, Of
course, we have to recognize the possibility that the random assignment . -
process might accidentally have placed all, or most, of the smart students | m
the Fall class. Statistical tests are designed specifically for the purpose of +
estimating the probability that such accidents might have occurred. If; for S
example, statistical testing indicated that the results of the experiment above "
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were significant at the 5% level, that would mean either that the course had
improved critical reading skills or that the assignment had accidentally been
biased in a way that would happen only 5% of the time. - The experiment,
then, doesn't prove that the course caused the improvement, but it does
provide evidence that makes that conclusion much more plausible,

As we indicaled in the beginning of this section, the interpretation of an
observation depends on the kind of study in which it was made. In the
descriptive study, the obiservation provided only a suggestion that the argu-
ment course might be related o students’ higher critical thinking scores. In
the correlational study, the observation provided evidence that the argument
course was related to the students’ higher critical reading scores, but it did not
provide evidence about what the relation was. In the experimental study, the
observation provided evidence that the argument course caused students to-
score higher in critical reading.

The three types of study dlearly differ in the persuasweness of the evidence
they provide. However, the reader should not conclude that one type of
study is, without qualification, better than another. Each type of study should
be regarded as a tool with a specific purpose. Each type has advantages and
disadvantages which depend on the situation.” If we are investigating an area
new to our experience, it makes good sense to do an descriptive study first in
order to get oriented. Doing experiments first might lead us to narrow our
focus before we really know what the focus ought to be. Cortelational studies
can also have an important role to play in an extended investigation of a new
atea. Some variables, such as age and gender, simply can't be studied experi-
mentally, because they can’t be assigned at random. We can't say "Hey, you
on the lefi side of the room! You're going to be the four-year-old girls in this.
study.” For this reason, developmental psychology is built largely on correla-
tional studies. ‘But correlational studies can also play an important role'even -
when the factors being studied can be randomly assigned. In some cases, we
may suspect that the process.of assignment itself may have an important
impact on what is being observed. Assigning students o take the course in
the Fall semester might make them feel coerced, or it might make them feel
privileged. Either effect could bias the result of the experiment. ' In such cases,
we may get a better uhderstanding of the situation by using both types of

study. The experimental study would convince us that the effect wasn't due to

extraneous factors such a self-selection bias. The correlational study would
convince us that the effect wasn't due to the process of assignment. In many
situations, the increased cost involved in using multiple methods to approach
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the same question is more than offset by the greater confidence we can place

in the resuits. ‘ -
Table 3 summarizes some of the circumstanices relevant in deciding what

type of study is most appropriate for approachmg a particular research -

‘problem.

Table 3

. 'lf«h'{:f\ | )
Uses of the Three Major Types of Research o w {

Type ‘Appropriate Use Characteristic Outcome

Descriptive " The domain is not yet well explored. .~ | Formulate hypothés‘es '
The researcher does not have specific
hypotheses to test, *

Correlational .|  The researcher has specific hypotheses | - Establish relations
o 1o test, but they involve variables

which cannot be manipulated,
e.g., aye,-gender.

Experimental The researcher has specific hypotheses { Establish causal rélations
~which involve variables which can be =
manipulated.

Table 3. Types of research, appropriate use, and characteristic cutcomes

Section C: Modes of Thought and Arguinent in Empirical Research -
Perhaps the most characteristic feature of the empirical research community -
is its insistence that researchers exercise special care in making and interpret-
ing observations.- Researchers are expected to be scrupulous in collecting -
data. Evidence of carelessness or fraud will seriously tamnish the researcher’s”
reputation. In additior, researchers are expected to describe their procedure‘s ;
carefully enotgh so that other résearchers can repeat them if they want o
check the observations for themselves.. :
Equally impotani; researchers are expected to be very careful in draWing .
conclusions from their data.. They should draw definite conclusions from their

- observations only after they have tried to rule out all of the plausiblé alterna-

tive interpretations. For.example, suppose that a researcher finds, by conduct-
ing a survey, that schools providing their students with computer training have

fewer disciplinary problems than other schools, and the researcher théfi claims -

on the basis of this obsérvation that computers promote student discipline. ~ *©
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Other researchers might question this claim by noting that schools with
computers also tend to be the wealthier schools. In this case, the alternate
interpretation that the observed difference in disciplinary problems may have
to do with economics rather than with computer use is quite plausible.

The researcher in this example would be embarrassed to have overlocked
such an obvious alternative interpretation. Researchers are expected to be
good at anticipating such rival hypotheses. They are expected either to
provide evidence which casts doubt on such alternatives or to hedge their
conclusions— that is, to acknowledge the possibility of alternative interpreta-
tions explicitly. Researchers who fail to recognize alternative interpretations
which readily occur to their colleagues are considered unsophisticated.
Indeed, training in recognizing allernative interpretations of results is an
essential part of the education of empirical researchers. Texts such as
Campbell and Stanley’s Expertmental and Quasi-experimental Designs and
Huck and Sandler's Rival Hypotheses distill years of experience in the critical
analysis of data-based claims by identifying a number of the most. common
sources of alternative interpretations. In the following section, we list the
kinds of alternative interpretations which must most frequently be considered
in reading and conducting empirical research in literacy. We have grouped
them into five families: Stability, Bias, Reactivity, Confounding Factors, and
Faulty Inferences,

Common Sowrces of Alternative nterpretations

1. Stability: Do the observations warrant the conc1u51on that some stable
event or thing has been observed?

When we look at clouds, we can sometimes see fairly definite patterns
such as faces or animals. However, we don’t attribute stability to these
patterns. We interpret thetn as accidental arrangements of light and dark
patches without permanence or significance. Similar sorts of accidental
patterns can arise when we examine data collected in research, If we look
long and hard enough at complex data, we are bound to see some pat-
terns. If we do see 2 pattern in our data, we need to ask if that pattern has
stability, in the sense that it can be observed on other occasions and by
other people, The next three questions bear on this issue of stability,

a. Observer reliability: Do independent observers agree about the
objects or events being observed?
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Imﬁgine that a school is planning to institute the following placement
policy: all incoming students are to be placed into basic, average, or
honors classes on the basis of their performance in writing an im-~ -
promptu theme. For reasons of fairness, all of the students’ essays are

to be graded whol:sncally by the same English instructor, Mr, Brown,

At a faculty meeting, another member of the English departmerit, Ms.:
Jones, voices concern about the placement policy. “Suppose,” she, sa S; |
“that these essays were graded independently by two English mstruc ‘
tors and their judgments didn't agree at all. Wouldn't that mean thatby -
the'propo'séd policy we would be assigning students to basic and

" honors courses pretty much arbitrarily. Why not just draw lots?”

Clearly, Ms. Jones has raised the question of observer reliability. a

The issue here is not Mr. Brown's qualifications. Even if all faculty .
members were equally qualified as writing critics, they still might not
see the same things or value the same things in the students’ essays. =
Thus they may not agree in placing students into basic, average, and m i

“honors sections. (See Chapters 12 and 13 of this volume for cauges of

agreement and disagreement among readers of students’ es5ays.) - To
estimate how well instructors agree in placing students, it would be "
appropriate to ask two or more instructors to judge the essays indepen- -
dently. Their judgments could then be compared. The usual way to do
this would be to calculate the correlation between the judgments of
pairs of instructors. A correlation of +0.80 or better is generally taken as
indicating a satisfactory level of observer reliability.

. Test-retest reliability and replication: “Are the observations répéat—

able?

| Suppose thata team of reading researchers report that reading scores .

for primary school children show a surprising increase in March. ‘They .
have named this effect “The March Surge” and are giving newspaper .
and magazine interviews about it all over the country. A critical minded )
researcher suspects that “The March Surge™ may be just another patiemn - -
in the clouds, a one-time “glitch” in the data that won’t be found in
repeated observations. To check out her suspicion, she initiatesa = . -
replication study. ‘That is, she tries to repeat the original study witha '
new group of ptimary school students.. To do this, she selects. the new
group in the same way as those in the original study were chosen ap_d__ e

- collects data from them by methods as close as possible to those
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described in the original report. Whether her study confirms or fails to
confirm “the March Surge,” she will seek to publish it in the same
journal that published the original report. ‘This will help to insure that

the comnmunity that was audience to the original report will consider
the new results.

c. Statistical reliability: Is the number of observations sufficient to
warrant the conclusion?

Imagine that you have designed a new method for teaching paragraph
writing, You choose two children at random from a friend’s class and
teach one by your new method and the other by the standard method.
Suppose further that on a subsequent test, the child who was taught by
your method writes a better paragraph than the other child. Assuming
that your teaching and the test were fair to both methods, is it time for
celebration? Of course not! Even if the two teaching methods were
equally good, one of the children would likely have done better on the
test than the other. ‘The chances that the child who did better would
happen to be the child trained by your method would be 50%. You
would need to repeat your observations with many children before you
could be confident that your method was an improvement over the
standard one.

2. Bias: Are the observations fair and accurate?

Bias in reporting the facts is something we learn to take into account
everyday. We expect salespeople to tell us the good things about their
products but not the bad. We know that people often play up their
successes and play down their failures. We know that people’s judgments
are biased by *halo” effects, e.g., teachers may grade students who have
done well in the past more leniently than they grade other students. Ttis
an important part of the tradition in empirical research to try to eliminate
or at least control bias in observations. We will talk about three sources of
bias: Sampling Bias, Self-reporting Bias, and Researcher Bias.

a. Sampling Bias: Is everyone represented equally?
In many cases, considerations of cost and time make it impractical to
study all the members of a population we are interésted in, e.g,, all of
the students in a large college or all the children in an urban school

system, Instead, we often have to study a sample of the population
that we hope will represent the whole, How that sample is chosen is

26

- processing varies with age, as seems likely, or any of the other factors'in *
- which friends tend to resemble each other, then samples of friends are”

teer for interviews than are those who are very enthusiastic about 1t |

important because some ways of choosing samples may systematically -
bias the results of the study. For example, suppose that a researcher -
wanted to know whiat teachers believe about the role of word process-

ing in the teaching of writing. One very natural thing for the researcher

to do would be to interview friends who teach since they are easy to
access. Unfortunately, one’s friends are usually not a representative -
sample of the population. Friends tend to resemble one another inagey:' ¢
gender, race, and professional specialization. If attitude toward word

likely to provide b1ased results.

Another procedure would be to post a bulletin asking teachers o _
volunteer to be intetviewed. Unfortunately, samples of volunteers are

- usually not representative of the population either, Teachers who are

hostile to word processing or uninterested in it are less likely to volun—

Thus, results based on a volunteer sample are hkeiy to be biased.

The best way to p1c:k a sample is through randomization. A random
sample is one in which every member of the population hasan equal
chance of being included, Whether a given individual is included in the
sample or not depends on a random choice, such as one made by~
plckmg a number out of a hat or rolling a die, For example, suppose:
that we wanted to pick a sample of 20 teachers from the 400 teachers
employed at a college. First, we would assign a number from 1to 400
to each teacher. Then, we could write the nurbers on slips of paper,
put the slips ina bowl, and stir them up. The sample of teachers
would be those corresponding to the first 20 numbers chosen from the
bowl. Using 4 table of random numbers to make the selection or even
the last three digits from a page of listings in a phone book might be-
easier, but the effect would be the same.. Choosing samples by ran-
domization is the surest and simplest way to avoid bias. :

Sampling bias can apply to materials and contexts as well as to particn—
pants. For example, a researcher who was interested in demonstrating -
that students have trouble understanding their textbooks might be i

- inclined to study the worst of the available textbooks. In fairness, the

results of sucha study would have to be qualified to indicate how Lhe
texts were chosen (e.g., “Students hiave trouble understanding bad .
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textbooks™). If the results are to be applied to textbooks generally, then
the texts studied should be a random sample of those available.
Similarly, if we are to draw reasonable conclusions about how students
write in college, we should not base that conclusion on observation of
students in a single context, for example, English classes. Rather, any
such conclusion should be based on observation of students in a
random sample of the various and often very different contexts in
which college students write, e.g., biology labs, school newspaper
offices, philosophy exams, etc.

b. Self-reporting bias: Are people reporting about themselves fa:rly and
accurately?

Suppose that a college committee designing a humanities course wants
to know what students read on their own owtside of class. One way to
try to get that information would be to ask students to fill cut a ques-
tionnaire in which they are asked (o report how frequently they read
novels, poetry, non-fiction, plays, biography, science fiction, etc. The
problem with such self-réporting is that respondents may tend to over-
report high prestige reading, e.g., novels and poetry, and under-report
low prestige reading, e.g., Playboy and The National Enguitier. Re-
searchers for the National Assessment of Educatiorial Progress at-
tempted to reduce this kind of bias by asking students to name the
books they had read. The assumption here is that students’ claims to
have read novels are more believable if they are actually able to name
some,

Ancther way to deal with bias in this situation would be to make use of
multiple sources of information about student’s reading habits. For
example, one might get information about what sells at student book-
stores, what books are checked out of college libraries, and what
reading materials students carry around with them. Using many sorts of

measures to investigate the same question from different angles is called

triangulation. In this case, triangulation can help to control for self-
reporting bias because it would allow the researchers o compare
survey data which may be biased with bookstore sales which are less -
likely to e biased. -

¢. Researcher bias: Is the researcher evaluating the results fairly?

Being a researcher doesn't, make a person unbiased. Researchers
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usually care a great deal about how their research comes out. They -
spend much of their time thinking up clever theories and hypotheses,
and they are, quite naturally, eager to see these theories confirmedin ..
their data, The result is that researchers can be quite biased ohservers,
Knowing this, good researchers take 5pec1a1 care to reduce and control
their own b1ases in evaluating data. -

Suppose that a researcher has designed a new method for tea,chmgk i
argument, He identifies a number of instructors who agree either to 1
teach his method of to act as control teachers. Knowing that he night
be tempted to choose the better teachers to teach his methed, he .-
decides to assign the teachers at random. ‘To assess the effect of the
instruction in argument, all of the students are asked to write an . ' _
argumient on'a specified topic.. Again, because he is aware of his own
bias, he-does not grade the essays himself. Rather, he has the essays-
evaluated by other instructors who are not permitted to know which of -
the students have received the experimental instruction. Thislast =
procedure is called blind gradinig ; like the other tactics just men:, |
tioned, it is a common and useful techmque in controllmg researche
bias... :

3. Reactivity: Is what is observed changed by the actof observm‘s_g7

The reactivity of a method of observation is the tendency of that method to -
change what is being observed. Methods of observation differ inhow -
reactive they are. A method in which a person of one race interviews a-
person of another race about racial attimndes is likely to be h;ghly feactive.

In contrast, an anonymous questionnaire about political attitades will
probably be less reactive, Some observational techniques are not reactive
at all.” For example, assessing the popularity of various types of readmg by
examining library circulation records probably has no effect on the public’ S
reading behaviors. Historical studies, of coutse, are completely non-:
reactive. There are two major loci of reactivity in empirical studles

 researcher effects and participant effects.

a, R&iearcher effects: Is the researcher mﬂuencmg the outcome? _

~ The potenhal for researcher effects.is especially high in parﬂmpant
observation studies. Participant observers are typically visiting mem— i
“bers of the group being studied and are, therefore, not “insidets.”
Because group members may be uncertain of the goals and 1oya1tles of .
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the observer, especially if the observer is socially or ethnically different,
" they may not behave naturally in the observer’s presence. For example,

the presence of a white observer in a black social group might well

change the nature of conversation in the group. The more obviously

different the observer is from the group being obsérved, the more one
“must be concerned with researcher effects, ' '

Researcher effects are important in experimental studies as well, In
these studies, researchers often know the condition to which each
participant has been assigned. As a result, they may, without intending
to, act slightly differently toward participants in the experimental and
control conditions. For example, experimental participants might
receive somewhat friendlier, more encouraging treatment than controls.
Those differences may be conveyed in facial gestures or body language
of which the researcher may be completely unaware, It is now well -
established (Rosenthal, 1976) that researchers ¢an influence a study’s
outcame through such subtle cues. '

Researchers can and should reduce such effects on the outcomes of
studies. For example, they can restrict the opportunities they have for
treating differently participants in different conditions. Instructions
might be scripted or, in some cases, tape recorded or videotaped to
insure uniformity of presentation across conditions, Responses to
questions might be sctipted as well. In many studies; participants’
questions are answered simply by referring them to the appropriate
section of the instructions. Researchers can try to fade into the back-
ground, In 4 writing study, for example, the researcher might try to stay
out of the participant’s line of sight and intervene as litile as possible
during data collection. And some studies can be designed so that the
person running the study doesn't know the conditions the participants
have been assigned to. Such care in the design of studies can greatly
reduce the possibility of researcher effects.

. Participant effects: Is the experience of being observed influencing
how people behave?

People who participate in résearch studies respond in many different
ways to being observed. They may feel honored to be singled out for
study, they may feel anxious to perform well, or they may feel spied on.
In any case, they probably feel and act somewhat differently than they
would if they wereri't being studied. The probable extent of these
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differences must be taken into account in interpreting the resultsof .
studies. Case studies are especially subject to participant effects "
because individuals participating in them are singled out for exceptional
attention. ' : '

Participant effects can be reduced in a number of different ways.. For
example, it may be possible to design an expetimental study so tha_t_lall
of the participants undergo both the experimental and control treat
ments. In a study of the impact of computers on writing, each partici-
pant might write some essays with a computer (the experimental .=
treatment) and other essays with pen and paper (the control treatment), -
Another strategy is to make it appeﬁr that all participants are _in _the same

- condition eéven though they are not. Suppose thata studyistobe - _
conducted by distributing packets of experimental and control materials_ o
to students in the same classtoom, If the researcher does not cll 7
attention to the differences in the packets being distributed, the partici-,
pants may not notice them. Participant effects can often be gr‘ea’tl}ir !l
reduced by incorporating such strategies in the design of the study‘i."‘fr

4; Confounding factors: Might the effect be due to something else? “ AT

When researchers conduct correlational or experimental studies, they -

naturally focus their attention on certain variables or on certain differe__nce;
among groups in which they are particularly interested.  But this excep-

tional selectivity of focus may produce a kind of intellectual myopia; _thle"
researchers may fail to attend to other variables which change along with

the ones they are interested in. For example, a recent article, which one of

us reviewed, focused on the relation between writing ability and peftsc‘)_nal-- .

ity traits. The author had found a strong relation between writing 9{011@

and the presence or absence of a pasicular personality trait. What is RO
relevant for us here is that the personality trait was strongly related to age.
Older children had it, and younger children didn't Thus, what the author -

of the article had interpreted as a rather surprising effect of personglity on
wfiting ability may well have been a not very surprising effect of age. in |
this study, age was a confounding factor because it varied along with the -
variable that the researcher was highlighting. “As such, it provided oppor-: - -
wnities for alternative interpretations of the author's claims about the; :
meaning of the data. '

In the following section, we describe five common sources of confoun‘df f':
ing; '
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a. Effects of drop-outs: Has the population changed during the study?

In a study designed t6 evaluate the effectiveness of a remedial reading
course, researchers compared the average score on a reading test
achieved by students at the begihning of the course with the 'average
achieved at the end of the course and found a substantial increase. On
the basis of this result, the researchers concluded that the course was

very effective. In deciding whether or not to accept this conclusion, it is

important to ask how many students’ scores were involved in each
average. If there were many more students at the beginning of the
course than at the end, it is possible that drop-outs may contribute
heavily to the result. Suppose for example, that the students who
dropped out were the ones who had greatest difficulty with the course.
These may well also be students with relatively low reading scores. If
this were the case, it might be that the reported gains occurred just
because these students scores were not included in the end-of-course -
average.

A good way to protect against drop-out effects would be to base the
evaluation only on those students who completed the course, eliminat-.
ing from consideration the pre-test scores of the students who dropped
out. If big gains were found for these students, then we would have
evidence that the course actually helped some students.

b. Maturation. Could the effect be due simply to the pdssage of time?

Pecple, especially young ones, get better at a lot of things as they get
older. For example, we would expect kindergarten students’ vocabular-
ies to increase over the course of time whether we gave them special

_ vocabulary lessons or not. Thus, if a researcher reported that kindergar-
ten students increased their vocabularies by 15% when they were
exposed to an enrichment program for a year, we wouldn't know
whether to be impressed or not.” After all, between ages four and five,
children increase their dge by 25%. Perhaps vocabulary could be
expected to increase by a similar amount, To assess the effectiveness of
the enrichment program, we would have to compare the reported
improvement to the amount students would have improved their
vocabulary over the same period of time without the enrichment
program. That is, we would need to measure vocabulary gains over the
same period in a control group of students who did not have the
enrichment program,
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" based on concunent events in the students lives, In the school d;stnc

[ Concurrent events: What else was going on?

Bven though researchers are studying them, people continue thelr lives-
in the usual complex way beyond the researcher's view. Sometimes
events in the lives of the people being studied are confounded with
what the researchers are interested in studying. Such confounding, if
unnotmed can lead researchers to draw unwarranted conclusmns fro;—n‘ o
their observations. =

o ( i .
Suppose, for example, that researchers mterested in the development of ;
writing skills ask students in grade 4, 5, and 6to write onthe topic,
“miaking new friends.” They find modest gains in essay quality between -
grades 4 and 5but very dramatic gains between grades 5 and 6. One
explanation of this result that the researchers consider is that writing
development is accelerating during these years. However, one of the
researchers riotes that there is a possible explanation of the results

being studied, students move from primary to middle school between
the fifth and sixth grades. Fot this reason, the sixth grade students: have i+
just had a lot of experience in making new friends-—experience whzch _
may make it especially easy for them to write on the assigned tOplC To :
test whéther writing development really does accelerate between
grades 4 and 6, the rescarchers should at least, have students wr1te on :
several different tOplCS

. Testing effects: Could the improvernent be due to test pracuCe?

Years of expenence in mental testing has turned up a rather odd -
finding.- When individuals are tested twice, they usually do better on

the second tést than on the first when the two tests are parallel forms _
that is, when the tests are on the same topic but with completely
different questions. By better, we mean getting higher scores on tests of
knowledge or skill or getting more “normal” scores on tests of personal- -
ity. “This effect occuts even when participants are given no feedback or .
opportumty to study between testmgs -

The 1mpllcatxon of the testing effect for research involving pretests and

: posttests is clear. A comparison or control group may be necessary if

one wants to sort out the effect of the variable being mvestlgated from
the effect of testing. - For example suppose that we want to examine - the .
lmpact of wrmng on students’ topic knowledge. To do this, we glve the -
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students a knowledge pretest. We then ask them to write an analytic
essay on some aspect of the topic. Finally, we give them a knowledge
posttest. Suppose that the students score better on the posttest than on
-the pretest. Whit can we conclude? Not much unless we know how

big the testing effect is. ‘A good way to assess the testing effect is to use
a control group of students who are pretested and posttested but who -

do not write the analytic essay. A positive effect of writing on knowl-

edge would be indicated by greater pre-post gains in the essay group
than in the control group. -

¢. Order effects: Could the order of testing have influenced the result?

Suppose that a researcher was interested in determining whether
children wrote better on a topic they chose themselves or a topic that
the teacher chose. To answer this question, the researcher might have
the children write first on the teacher’s topic and then on their own
- topic. If the researcher did this, though, the study would be open to
the criticism that any difference found might be due to the order in
which the essays were wrilten. Perhaps the second essay would benefit
from the students’ practice or suffer because of their fatigue or bore-
dom. To deal with this problem, the researcher can require half of the
children to write on the teacher’s topic first and the other half of the
children to write on their own topic first, and then reverse the assign-
menyts for the second task. In this way, each topic will, on average, be .-
equally advantaged or disadvantaged by the order in which the-essays
are written. ‘This process of balancing the testing order is called
counterbalancing.

5. Faulty inferences: Can we really draw that conclusion from the observa-
tions?

a. Causation and correlation:  One of the most common problems to be
found in research studies in literacy is a tendency to draw causal
conclusions from correlational data. If two factors are cotrelated with
each other, they may be causally relaled, but they also may not be; all
that we can say for sure is that they vary with each other. Both may be
caused by some third factor. For example, writing skill and shoe size
are strongly correlated with each other,” Why? Not because having big
feet makes it easier to write, but rather because both writing skill and
foot size are strongly correlated with age. Two year olds’ writing skills
are weak, and they have very small feet.
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. Drawing inferences from non-independent samples. Itis important to

A frequent form in which this sort of faulty inference appears inthe o
literature is the drawing of pedagogical conclusions from correlational
data. Forexample, if it is observed that writers who plan well produce
higher quality essays than those who don’t plan well, it is tempting to
draw the conclusion that teaching planning would help studeqts o
imprové their writing. However, teacher’s time and $tudent's t_ime__»is too
valuable to justify drawing such hasty conclusions. It may be that:, '
planning and writing are not directly related but rather are conng'ctg o
through a third factor such as motivation or fluency. Perhaps-spgi_gms
who are motivated to do well in school put extra_effort both in_tq :
planning and writing. If the underlying causal factor were ;galiy_. e
motivation, then teachers might be wasting their time in teac_hing_. S
planning. The simplest and surest way 10 establish a causal.'co'nne ction
is through an experimental study. If we teach planning to one ran-" .
domly selected group and not to another',_ and the group ta\..nght.pi._anl— .
ning writes better, then we can conclude with much greater con_f‘ d
that teaching planning skills can improve wiiting, -

know if samples are independent or not because most statistical te._sts e
are appropriate only for independent samples. If the .sampl'es.' ?I‘e .no.t e
independent, the test may be invalid and. its results mnsleadmg. Befqre
discussing independence and non-independence, though, wgr;eed_ Fo
discuss units of observation and to define the term “sample”™. - -

Studies differ from one another in the units of abservation they emp?oy. g
1n some studiés, the unit of observation is the individual. In other_s,-it
may be the classroom, the city block, the school, the county, Of _any.-of
innumerable other units. If the unit of observation is the individual, -
then the data of the study will consist of measurements of indiyidlfals,
eg, individual's scores or individual’s ratings on essays. If th_e_ u‘r"n; of ._
observation is the classroom, then the data of the study will gor}sxs_t of
measurements of whole classes, e.g., average achievement 5Cores or. .-
average attendance records for the class as a whole. :

The samples in an eXper‘imental'smdy are the groups of units .t‘hsftti_are ‘-
assigned to the various conditions of the st_udy. For example, if d}e_ i
\inits of observation were students, the samples would be the co_llgc— e
tions of individual students assigned to the various experimgntal R
conditions. If the units are assigned to conditions at randorn, then thf-:_ .
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samples are said to be independent. They are independent in the
sense that the chances that a unit is assigned to a particular condition
doesn't depend on which of the other units are assigned to that condi-
tion. For example, if children in a kindergarten class are assigned at
random to experimental and control conditions, then the chances that a
particular child will be assigned to the control group doesn’t depend on
who the other children in the control group are. The samples would
noi be independent if the researcher tried to create congenial groups by
placing best friends in the same group. Such samples are not-indepen-
dent because the chances that a child is included depends on whether
that child’s friend is included.

The following example shows some of the implications that indepen-
* dence (or non-independence) of samples has for the analysis of study
results. Suppose that a high school has 300 ninth grade students in 12
classes of 25 students each. A researcher wants to-divide the students
into an experimental and a control group of 150 students each and is
considering two methods for accomplishing the division, The first
method, which might be called “the individual method,” involves
random assignment of individual students to the experimental and
control greups. To do this, students’ names wouldbe put into a drum
and mixed thoroughly. Then 150 names would be drawn. The
students whose names were drawn would constitute the experimental
group and the remaining students, the control group. These two
groups would be independent samples because each individual was
selected for inclusion in the experimental or control group indepen-
dently of every other individual,

The second method, “the class method,” involves random assignment
of whole classes to the study conditions, To do this, classes would be
assigned numbers from 1 to 12. Six numbers would then be selected at
random to identify the classes 1o be assigned to the experimental group.
The remaining six classes would be assigned to the control group. The
class method has some practical advantages. Many studies can't be run
in classes if members of both experimental and control groups are
present. Arranging for times when students can participate in the study
out of class may be difficult or impossible. These difficulties can be
reduced if whole classes are assigned to conditions. However, the class
method also has some serious limitations.  1f the class is taken as the
unit of measurement, then the six classes in the experimental group and
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the six classes in the control group constitute independent sampies
What is important to-note here is that, if it is the classes that are selected

-randomly for assignment to the study conditions, the individuals in the

classes ¢annot be treated as independent units; all the individual
students in a single class must be treated as constituents of 4 larger
independent unit, i.e,, the class. If one studentina class is in the y
control group, then all the students in the class are in the control grd*uﬁé}]i[ i |““
Statistical tests can appropriately be applied only if the whole class i :
viewed as the unit of measurement. In this example, appropriate ]
statistical tests would compare six experimental measures with stx
control measures —— one measure for each class in each group. Usually .
the measure for a class would be the average performance of all of the
students in the class. In contrast, if expefimental and control groups -
were selected by the individual method, statistical tests could'apprc)pri- :
ately compare 150 experimental measures with 150 control rneasures :
— one measure for each student in each group. i

It is not unusual to find studies in which whole classes are ass1gned 1o
the expemmental and control groups but which are never the less i
analyzed as if students were independent units’ of measurement. The N
effect of this error is to make results appear to be more statistically
significant than they should. Let's consider an extreme case to emphg— e
size the point. Suppose that a researcher wants to evaluate a new
procedure for teaching spelling. To do this, he identifies two dasses of |
30 students each and randomly assigns one (0 be the expenmental

* groupand the other, the control group. If the researcher analyzes the

data as if the student was the unit of measurement and as if there were

30 independent measurements in each group, hie might believe he had

found a significant advantage (or disadvantage) for the new proceduire.
However, an approptiate analysis could claim only two independent
measufements, one for each group. This more conservative approach

to the analysis makes sense because all of the students within a class_ L
may be strongly influenced (either posmvely or negatively) by their b
teacher. The difference between two classes might simply reflecta _
difference between two teachers. Two measurements, in any case are
not enough to warrant a claim of stansncal significance. L
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Section D: Some Commonly Used Empirical Measures

In this section, we will discuss three sorts of empirical measures:
1. measures of central tendency, 2. measures of variability, and 3. measures
of association.

1. Measures of central tendency: Measures of central tendency are used io
identify a central or representative value for a set of observations. The

- most familiar of these is the arithmetic average or mean. The mean age |

of a class of 25 children is the sum of their ages divided by 25. The mean
works well for characterizing factors such as age and readingscore,
because about as many observations can be expected to be above the
mean as below it. However, for some factors, such as the number of
books that students read for pleasure, the mean may not produce a
representative value, Most children will read fewer than the miean number
of books, because the mean is inflated by a few children who read lots of
books. In cases such as this, two other measures, the médian and the
mode, may yield measures more representative of the group. The value
of the median is the value of the middle obsetvation. For example, '
imagine that the 25 children in a class are arranged in order of age: the
median age is the age of the middle or 13th child. The median is repre-
sentative in the sense that there are as many observations zbove the
median as below it. The mode is the most frequent observation. Imagine
now that there are more children who read exactly two books a year for
pleasure than any other particular number of books: two is the mode. As
the most frequent observation, the mode may be viewed as representative
of the group of observations.

2. Measures of variability: Groups of observations differ in how variable
or "spread out” they are. One measure of variability is the range or the.
difference between the largest and the smallest observation. For example,
one class of 30 college freshmen might range in age from 17 years 6
months to 18 years 6 months, and another from 16 years 2 months to 52
years 8§ months. The range in ages in the first class is just one year, butin
the second dlass, it is 36 years 6 months,

Another commeonly used measure of variability is the standard deviation

or 8. D. The standard deviation increases as the varability or spread of the |

observations increases. Generally, about two-thirds of the observations
can be expected to fall in the interval extending from one standard devia-
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- tion below the mean to one standard deviation above the mean, Standard -
deviations are included in many data displays so that the reader canjudge
the degree of precision of the observations being réported (See O'Donnell
etal., Tables 1and 2; Spivey, Tables 3 and S and Palmquist and Young,
Figisres 1, 2 and 3, all this volume.) :

3, Measures of correlation: measures assess the extent to which two sets”

of observations vary together. For example, correlations may be used to

~ determine the extent to which reading scores change with age orthe /[
extent to which independent raters agree with one another in scoringa set
of essays. There are many different measures of correlation, The Pearson’
product moment correlation, which is the one most frequently found'in -
the research literature, is used with interval data. Spearman’s Rho is used
for comparing ranked data, such as judgments of essays ranked by quality.
Cohen’s Kappa is used for comparing categorical data. For examiple, it
could be used to mieasure the strength of the relation between readers’ -
guesses of the writer's gender and the writer's actual gender. All correl
tions vary from plus one through zero to minus one. Plus one represents a
perfect positive relation, e.g.; every paper rated high (orlow) by Rater 1;
was also rated high (or low) by Rater 2. Minus one represents a perfect: =
negative relation, e.g., every paper rated high (or low) by Rater 1 was rated . -

" low (or high) by Rater 2. A zero correlation indicates no systematic -
relation, e.g., the raters’ grades are unrelated to each other,

A Final Wdrd -

Readmg a research report is a skilled actmty Domg it well requires
acquaintance with the conventions of thought and language of the empmcal
research community. We have tried to introduce you to many of these . ‘
conventions in this chapter. Further development of your critical skills r,equifes_
the use of thé converitions in the careful analysis and evaluation of representa-
tive research studies.- We hope that you will be able to read the studies in
Section 2 with understanding and enjoyment. In addition, we hope that § you '
will be able to sense some of the excitement of the research enferprise. -
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