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Foreword
Somewhere, one of the sages has written, “Nothing is so powerful

as an idea whose time has come.” This statement applies clearly to the IRA

Board's voting in 1965 to establish the Reading Research Quarterly.

True, we had an alert and perceptive Board—one which could take
a long-term view and see that the Assodiation had the clear obligation to
provide an official 1A outlet for serious, lengthy papers which explored
rescarch problems deeply and insightfully—problems which were practi-
cal, theoretical, and sophisticated.

As president of the Association at the time of the approval of the
founding of the Quarterly, T willadmit to “good words in its favor spokenin
smoke-filled 1001ns.” Although at times I have heard Ralph Staiger’s mind
click like a taxi meter—and aren't we fortunate for his long guidance in
finandial and professional matters>—he did support the idea of the Quar-
terly, which was likely to appear on the negative side of the Association’s
financial ledger.

So a happy circunstance of the times, an enlightencd Board and a
sympathetic Executive Director, led to the founding of 1RA's third journal
and also set the Assodiation’s course on a publication program which is
today massive, diversified, and distinguished.

As the first editor of the Quarterly, 1 am proud of how far we have
come, of the excellent subsequent editors who improved and expanded
out original conceptof the Quarterly. And Iam proud that the Association
has accepted its responsibility to serve the members with a variety of
publications.

Ten years from now we will have moy ed in new, important direc-
tions in all of our publications, w hich will have even greater usefulness to
our members, There is no question of this. There can be no question of
this.

The series of papers of this volume from the New Orleans Precon-
vention Institnte on Rescarch result in a document which merits the
attention of all members of the Association. It marks the tenth volume
year of the Quarterly and is another significant contribution to the litera-
ture by IRA.

‘THEODORE CLYMER

Founding Editor, Reading Research Quarterly
Director, Institute for Reading Research,
Santa Barbara




Introduction

SAMUEL WEINTRAUB

State University of New York at Buffalo
ROGER FARR

Indiana University

This volume on improving reading research focuses on basic de-
sign questions which too often flaw research. A lack of attention to
fundamentals—not to esoteric or sophisticated concerns—accounts for
much that has been weak in research. These basics should be second |
nature to the experienced rescarcher, but too often they are not. And they |
should be emphasized for the neophyte researcher so that he can sharpen |
his skills. The purpose of this volume is to focus on the fundamentals in an L
cffort to improve future research conducted by both the experienced |
rescarcher and the neophyte.

A review of numerous studies on who conducts research indicates
that frequently a rescarcher conducts only one study. Too often the quest
of the budding investigator gets nipped, and the dissertation stands as the
sole research contribution, Occasionally a rescarch effort follows the
dissertation, but then the investigator’s name disappears from the re-
scarch literature. The bulk of research, then, is done by one-time re-
searchers, and the members of the reading profession who continuously
pursue and report research efforts constitute a distressingly small
minnber.

One would assume that the experienced researcher would produce
a better effort than the neophyte, At least it makes sense that experience
inany arcais a powerful teacher. Noone has really studied this thesis, and
so we do not know that such is the case. [t may be that if the beginning
rescarcher is careless he continues to produce sloppy efforts, showing
little 01 no improvement, but one would hope that one way to improve

WEINTRAUB AND FARR 1

(A
-3

Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

rescarch would be th1ongh continned practice in doing it while sharpen-
ing the researcher’s thinking skills. ’

Another avenue toward improving rescarch efforts is to make the
first efforts of the neophyte better. Even if it is his only cffort, a general
improvement of reading research would result. This volume should be
valuable for the beginning researcher. That includes the graduate stu-
dent who is in scarch of a dissertation topic as well as the student at the
stage of developing his proposal and the student preparing to write his
final report. It includes the post doctoral researcher thinking about his
first independently planned research and perhaps even the more sophis-
ticated worker who has ah cady produced several investigations but still
feels the need to sharpen his basic research skills. The volume is addressed
to all researchers who understand the need to make their efforts more
credible.

Does reading research need to improve?

Since William S. Gray first began abstracting and annotating the
reading research literature in 1925, about 9,000 published reports have
beenidentificd. It would seem thatevery aspect of reading has surely been
investigated with marked thoroughness. And certainly with so many
published reports extant, all of our questions should have been answered.

Regrettably, such is not the case; unanswered questions abound.
And criticisins of the rescarch are not at all unusual. Gray (1950) noted
that the research was fragmentary. In reviewing the publications on
phonic progtams, Chall (1967) remarked that the research in that arca
was disappointingly inconclusive. She attributcd her condlusion to the
poor quality of the rescarch she reviewed. Others have made similar
statements relative to reading rescarch, and the documentation of such
statements would include dozens of references.

The Reading Research Quarterly annually accepts for publication
about one out of every 8-10 manuscripts received. Most of those not
published are rejected becanse of a lack of attention to the fundamentals
of good research. The design may be inappropriate, the statistical
techniques incorrect, the tests invalid, the sample poor, or the study so
basically flaw ed in any number of other ways as to be of very limited value.
Some of the studies rejected by the Quarterly have appeared in print
elsewhere without having been improved upon—their flaws remain.

The contined publication of seriously flawed research probably
does more harm than good to the profession. Although a poor study may

have one or more clements of merit, it is, nevertheless, still poor and
probably should not appear in print—at least not without an accompany -
ing critique. The editors of jomnals and the advisory board members on
refereed journals share the respunsibility for sceing that minimum stan-
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dards of quality are met. The publication of weak rescarch simply encoun -
ages further productionof the same, There is no need to iproseif oneis
rewarded for inappropriate questions, flaw ed designs, and fuzzy thinking,

The many critidsms of published research, the very few definite
condlusions that can be drawn from the numerous stuchies reported, the
high number of rejections by not just the Quarterly but other publications,
all suggest that the need to inprove the quality of theaesearch literature is
not only a worthwhile undertaking but an imperative need.

What is research?

In an editorial statement, we defined research as a way of thinking
(Reading Research Quarterly, Vol, X, No. 1), It is the sharpening and
clarification of this thinking to which the papets in this volume address
themnselves. Wardrop emphasizes that guod research begins with asking
good questions, Asking good questions is another way of thinking dearly,
Perhaps we have done linde of the latter in our past 1escarch eftorts—on at
least not enough of it.

In her paper, Robinson raises a point that precedes Wardrop's
need for asking a good question. She implies that a good research ques-
tion can only be developed from an extensive knowledge base. Good
research, then, begins with a scholarly grasp of an area, It does not
develop from an intuition o1 a visceral feeling, The intuition may have
been the conception, but before the final delivery of the worthwhile
questions, much incubation must take place, Unlike Athena, a study does
not appear full-blown from the head of the 1escarcher., The development
of a worthwhile question might thus be analogous to the fetal stage of the
infant. And 9 months fiom conception to delivery may even be an under-
estimate of the time needed for a well-developed question to be born,
Only the individual who knows what has been done can know what yet
needs to be done.

Wardhaugheminds us thatbecoming proficientin linguistics is no
sasy task; and Goodman suggests that the parallel is true in reading,
Although many authors discourse as if they were eaperts in the area, thein
understanding is often quite limited, Good 1esearch in 1cading must have
as its basis a solid understanding of at least the area under investigation,
and the essential 1clevance between linguistics and reading exemplifies
how better rescarch can result from a broader knowledge base from
several areas in reading,

Most of the papers in this volume deal with but one type of
research—the dassical empirical design, This emphasis scems valid be-
cause the vast preponderance of vesearch literature that has been done
and that continues to be produced follows the dassical model, The em-
phasis is upon statistical procedures, and the outline tends to follow
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relatively well established stages. Tone gives an overvies of these steps in
his chapter as well as thoughtful considerations for the writing of each.

Rescarch, however, is—or ouglit to be—morebroadly defined than
the dassical type model. It seems crucial that we begin to look at other
types of research and recognize them as respectable. Wardrop, Ward-
haugh, and Robinson either refa to other types of research or at least
imply the need for searching out othar types. Robinson mentions histori-
cal and case study, among others. We would like to suggest the need for
going beyond even these recognized—albeit not always “respectable”—
forms. Itis time that we searched for new models to follow o1 developed
our owir As noted inanotha editorial statement, inethodological incai-
ceration has afflicted us (Reading Rescarch Quarterly, X, No. 4).

The fractionation that has developed in our search fur the reading
process and in the various research efforts that has e attempted to resoh e
somie of o niethodology problems may be directly attributable to the use
of inapproptiate research models, In our cfforts o gain acadeniic re-
spectability in the eyes of allied professions, we have adopted models of
1esearch that may be acceptable for them but are perhaps not useful and
indeed may be quiite hanmfulin our own field. The series of papers in this
vohmme do not weat other possibilities at all. Itis perhaps something that
ought to be dealt within another yolume, We do feel that the considera-
tion of alteinative models of rescarch as well as the development of
entively new ones is an issue that demands the attention of the most
competent minds in the field,

What areas of reading research demand emphasis?

Linguistics and reading research

Reading is a broad field related to many other fields. The annual
stmmary of investigations, which appears as a full issue of Reading Re-
sarch Quarterly cach year, 1egularly monitors journals in such diverse
areas as neutology, sodology, leaning disabilities, optometry, psychol-
ogy. linguistics, child development, and fine arts, among others, It would
be appropriate perhaps to include papers on the problems of conducting
investigations in cach of these arcas as they relate o reading. Space
limitations among other factors militated against this. The current pro-
ductivity of and interest in rescarchion inguistics and reading demanded
that it be singled out and represented in this volume.

The importance of linguistics in gaining insights into the reading
process cannot be disputed. The need to improse the quality of research
cfforts in this arca is as great as inany other area. Goodman and Ward-
haugh addiess themselves to the problems of conducting reading-

. Introduction
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linguistic rescarch as cach pereeives these problems. Their approaches
are from very different perspectives, and the reader gains by noting the
differences in thinking.

On at least one point, both Goodman and Wardlnugh are in
agreement, and they are joined by Wardrop, a statistician, in stressing the
need to find appropriate tools for condudting research and in recognizing
the dangers inherentin overreliance on statistically sophisticated designs.

Longitudinal cfforts

Among the mote promising general types of rescarch is longitudi-
nal. It is a type, rather than a spedific design. Blake and Allen discuss
various rescarch designs appropriate for use in condudting longitudinal
studics.

In the field of reading thereenists a plethoraof rescarch of various
kinds. That abundance does not exist when one attempts to identify
longitudinal studies, which are scarce. If research tends to be aone-shot
activity and much of thatis dissertation research, part of the problem is
eaplained. Doctoral students generally do not hase the time to conduct
longitudinal studics —at least not as doctoral programs tend to be set up
now. No doubt many postdocoral researchers feel the pressure of “pub-
lish o1 perish,” and this pressure does not permit them the lusury of
longituclinal rescarch efforts.

We wonder if lougitudinal research really is a lusury o1 whether it
15 a necessity. [nso many other fickls, the 3-minute data collection proce-
dure that is so wideh prevalent in our field would be viewed with the
gravestalanm, If the individuat collecting the brief sample of data baptizes
them with a liberal sprinkling of holy water statistics, they tend to be
accepted as blessed. 1 the statistical design dazzles enough, we furgive the
fact that all sorts of condusions are drawn on the basis of one poorly
designed test admmistered to X munber of children at one brief sitting.

And al! sorts of in.appmpl tate implications are drawn from these data.
Appropriate longitudinal rescarclican giv e us auswers to questions

of major significance and importance. Perhaps it is our ondy means to do
so. The ficld of reading begs for caefully designed, well- exeeuted lon-
gitudinal imestigations, which have been herakded in other ficlds. They
offer promisc of bhreaking new grounds and developing new insights.

Interdisciplinary efforts

Bewause reading interfaces with so many other fickds, it becores
unportant that we know what those other disciplines have tooffer. 1tis, of
coutse, impossible for most of us to know a number of ficldsin ascholarly
sense. Increasingly . then, it woukl scem that interdisdiplinary research
eMforts should be encouraged.

WEINTRAUD AND FARR D
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Suclt efforts date back a number of years and stand out promi-
nently because of their telative sparseness in the literatme. At least one
suclireport, now over 30 years old, provides one model for imer disciplin-
ary research. We refer to Robinsow's Why Pupnds Fal in Readmg (1946). In
this particular study, a reading person served as the coordinator and
mtegrator for the overall research effort, I the focus is to be reading, as
we would hope itwould be, then the model is as valid and useful now as it
was then.

lnterdisciplinary cfforts can provide us with more than just the
mslgllls offered by scholars i allied disciplities relative to their msighis
into reading and the reading process. Such efforts are w be encouraged
because they mnry also open paths o new types of rescarch approachies
wed in othes dlsuplmu. The imterclange of ideas, the unup.um)u\ of
reading as viewed fromseveral outside disciplines, and the opportunity to
tap knowledge bases that may be otherwise unavailable 10 us all make
interdisciplimay efforts animporiacy pe of 1escarch for members of the
1cading hield to pursuce. Before itaan be undertaken with any degree of
suceess, however, we must learn o commmunicate with members of other
professions.

Other problems

Mam problems of coaducting resean drare discussed inthe various
papers inchuded in this volume. Some of those have already been dis-
cussed: others need some reference at this point.

Bligh mukes specific references to the many measu ciment issues in
reading researchi Among those, hie refers o the aiterion tests used. As
cditons of the Quarterly, we have the opportunity to see scotes of manu-
sciptscaclvear. We are constanthy anazed at the cavalier-like manuer in
which tests wre teated, Iis not unasual to furd no refer ences whatsoever
to the reliability and validity of new or author-developed instiunments.
Evensadder is to furd wowhale stadyhased on the administiation of several
tests, the scores of which are then cornrelted  factor analy zed, o treated in
sopue statistical nuamer. The findings are then geated as uuthwithout ey
question being vaised by the author selative 1o the appropriateness o
validits of the insttuments used. The anthor assumes, and expects his
audicnce to assunie, that the scores of the tests are infallible and that the
tests are assessments of tuth, We i the ficld of reading have reached all
sorts of conchisions and have nade all sorts of decsions based on highly
suspect instrumennts.

Once the data are collected and analyzed, the rescarcher must
imterpret the meaning of his findiugs. Hartis peesents a number of cau-
tious for the consumet of rescaach. His cantions are also applicable o the
producer. If followed, they would result in a superior produa.

b Tatrodue tion
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scarch and researchers—often for good reasons. The researcher has
frequently neglected to recognize that he sometimes disrupts the class-
room or school routine in collecting his all-important data. More than
oceasionally he does not take the time to inform school personnel why his
project is worthwhile, but rather assumes that everyone will be as im-
pressed and excited about it as he is. Anastasiow presents many piactical,
helpful suggestions for the investigator who intends pursuing research in
| the school situation. His caveats, if employed, can only smooth the way to a
happier experience on the part of both researcher and school.

As Tone notes, a research report can have only limited effect until
itis shared with an audience. The final step in the good research report is
presenting it in an organized, condise, and clear manner. More than one
paper has been rejected by RrQ advisory board members because the
author was unable to present his ideas in an understandable manner.
Good organization and writing are difficult to teach. The Tone paper,
applied, should go a loug way toward aiding the writer in presenting his
ideas well. .

This volume grew out of an observed need to iinprove research
ctforts in reading. We tunned w members of our advisory board to write
nwany of these papers because we -t they 1epresented an expertise rarely
found in one small group of individuals. It secemed best in a first effort to
focus on the neophyte researcher. Often that individual is more open to
receiving aid because he is awa e that he needs it, his ego is not asinvolved
as is that of the mature researcher.

All problems of producing better research cannot be solved in one
volume. Howeve, itis hoped that the papers in this volurne do help some
rescarchers—who might otherwise have tuned out another badly de-
signed and much flaned study—to produce a product of which both they
and the profession can be proud.
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Identifying and planning reading research

HELEN M. ROBINSON, Emeritus
University of Chicago

A potential reading rescarcher needs to be aware of a myriad of
problems before he dedides toundertake research in reading. Perhaps the
major problem is to determine that there really is a field of reading quite
apart from that of related disciplines. Unless the researcher views reading
as a whole dynamic areq, he is likely to study bits and pieces that may have
little or no significance in furthering understanding of the reading field.

Since the carly 1960s, various models of the reading process have
been developed in an effort to show how the different parts of reading fit
together. None of these models have been widely accepted as com-
prehensive, yeteach attempts to show whatis know nand what needsto be
learned, and espedially how the parts may fit together. Without some
overall view, research may be inconsequential,

Some reassurance that there is a field of reading research may be
offercd by the fact that during the past 50 years, 8,230 studies have been
identified and summarized in the “Summaries of Investigations Relating
to Reading” (Weintraub et al., 1974). The majority of the studies, regard-
less of their scope or quality, were done by persons who consider 1eading
to be their major field of study.

‘I‘]nuughom this period, however, persons from other disciplines
have approached the study of reading as though it were a special area of
another discipline. For example, the linguist may reason that reading is a
spedial type of language study, the psychologist may argue that learning
w read is an application of prindiples of learning. The sociologist may
rightly see1cading as a reflection of sodial change and as aninstrument for

8 Identifying and planning research
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producing that change. The librarian may view 1eading as a means of
continuing self-cducation and/or a way to sort out and establish human
values. The factthat reading embiaces all of these views, and many others,
is important because, without such knowledge, many factors are over-
looked in a single study. Therefore, the potential reading researcher
should see the correlation of all 1elated views in extending the body of
knowledge which is uniquely reading. To the extent that it is possible to
unite fragmented research from other disciplines and to bring it to bear
on the study of reading, it becomes a discipline in its own right.
Identification of a rescarch problem, therefore, may require
background and understanding ol related disciplines as well as of the field
of reading. Such understandings may be even more essential in planning
the research because of the procedures and techniques among which the
rescarcher must choose. The wide choices that must be made in cach stage
of 1esearch lead to the “systematic inquiry for verified knowledge™ (Wise,
Nordberg, and Reitz, 1967) which is the goal of all reading research.

Identifying research problems

A consistent i .iew of research, year after year, for about 40 years,
has shown a broad gamut of topics reported. In preparing for this paper,
a mumber of people were asked, inditealy, how they chose their topics.
The most common reply was “because T am interested in it.” This is an
impoitanticason for making a choice because withoutadeep and pervad-
ing interest, few studies are carried through the labured processes to
completion, Interest, however, may have different origins and be of
different levels of intensity., It may arise from a genuine cutiosity toleairn
sumething which is not known. Interest may be generated externally by
pressures, one of which is often called the need to publish. In this case the
interest may be much less intense than in the case of curiosity.

Other researchers are thuse who produce doctoral dissertations.
Doctoral students also vary greatly in the intensity of their interests in
given topics. One student may be so much interested in a topic that he will
spend excessive time to develop means for studying the problem. In
contrast, another student may select a topic which can be casily studied ,
with his major interest being in completing the dissertation.

While there is a great variety of reasons for choosing topics for
tesearch, the most common ones can be grouped into several categories.
Ihe categories vary from acddentally finding data that may produce a
publishable study to using the questions generated by one study as topics
for succeeding ones.

1. Seeing available data
In this category are the post hoe studies in which the researcher

ROBINSON
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finds data which have not been processed or reported. In most instances,
no advance plan has been made to collect the data, In selecting such a
topic, the researcher should be aware of the problems he may face when
his study is completed.

Examples of this ty pe of choice of a topic can be found in compara-
tive studies of reading achievement of schools; of classes, of methods of
teaching, or of school or dasstoom organization. Reading achievement
test data may be found for fourth grade pupils among whom some of the
children were taught by method A and others by method B in first grade.
If the researcher chooses to use such a topic, he must recognize the
confounding factors that may have occurred during and since first grade
which will reduce the validity of his study. He may noteven be able to find
out how the tests were given or scored or whether hie can depend on them
to have measured any desired changes. He must be prepared to doubtany
of his findings and be uncertain of interpretations.

It contrast, data may be found which were carcfully collected in a
study for anotlier purpose but could be analyzed equally well for a new
purpose. If the researcher has access to all of the details of the first study
and finds that they meet the needs for his prospective study, then he may
anticipate results as dependable as those of the study for which the data
were originally collected.

Topics for research chosen because data are found, without ad-
vance planning, are not plentiful and, therefore, the rescarcher should
approach such a choice with great care.

2. Seeking practical answers

This category includes the identification of a topic which will help
school personnel solve problems. This category differs from the preced-
ing one in that the study may be planned in advance. In some instances,
however, school administrators simply request evaluation of the effec-
tiveness of certain plans and procedures. The researcher who chooses a
topic in which all data except current evaluations are in retrospect must
antidipate questionable results. For example, such factors as the types of
pupils, the quality of instruction and enthusiasm of teachers, the amount
of time given to reading instruction, and the facilities available may not
have been recorded over the years of instruction.

The rescarchier who chooses to help school persounel solve prob-
lems of instruction may do so by insisting that the plans be made in
advance and that adequate procedures be followed. Thus the researcher’s
topicis more likely to satisfy him, as well as help the particular school solve
problems, without the bias and confounding effeus often found in re-
ports of research, The researcher who chouses topics of this type needs to
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be aware that the 1 esults nay be limited to the school system with which he
is dealing.

;

8. Searching for a problem

Many graduate students, as wellas others, may search the literature
for unsolved problems which appeal to them. There are common ways in
which the literature is used to suggest topics to those who seek problems.
First, the individual may read in an area of interest to him and locate one
orseveral problemns that he would like to study. Of course, he must makea
thorough search of the existing literature on the topics to find out if these
topics have been studied previousty, what answers have been found, and
whether there are still probleins to be solved.

Second, some graduate students who have not had an adequate
foundation in existing research look for sources of unsolved problems
published by researchers fromn time to tine (Durrell, 1936, Gray, 1952;
Robinson, 1968, 1970).

Third, the person who has systematically covered the research of
the 1900s should identify so many problemns that need solution through
research that a choice of the many topics nay be difficult. In addition, one
who has such a background will usually keep abreast of ongoing resea rch
reviewed annually in the Reading Research Quarterly, in the annual Proceed-
mgs of the National Reading Conference, and in Elementary English. 'The
problems of choosing a topic for research are quite different foi this
person than for those who have'had litde contact with the literature and
have limited familiarity with unsolved problems in reading because so
many problems become evident that he may not be able to decide which
one to choose.

4. Obtaining guidance

Doctoral students especially, but also some neophyte researchers,
may ask established rescarchers for suggested topics. Sometimes they
send a short questionnaire asking the mature researcher to suggest im-
portant topics; from the ideas secured, the students may select the most
appealing ones. In addition, such a questionnaire may ask about topics
which would be investigated if unlimited time were available to the estab-
lished researcher . A variety of other questions may be included to provide
leads to topics considered important.

The doctoral candidate mnust satisfy a major professor or advisor,
and usually a committee, that his topic is significant. Professors vary
markedly in theit procedures in dealing with doctoral students in this
respect. Some assign topics closely related to their own interests or to
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expand their own rescarch. In contrast, other professors insist that stu-
dents identify a topic in which they are interested, even though it may be
totally unrelated to their professor’s interest.

The doctoral seminar at some universities provides opportunitics
for those students secking a topic for research to exchange ideas with
others who are gathering data or have comnpleted their studies. The
advantages arec numerous but two deserve mention. One is that the
problems inherent in research on a given topic may become evident and
cither discourage or encourage the selection of topics likely to pose similar
problemns. A second advantage is that the beginner nay see aspects of the
problem which have not been studied, or extensions which need to be
undertaken. Techniques for studying a particular problem may be seen as
ineans of exploring a topic in which the beginner is already interested.
The seminar may save time for graduate students wishing to identify a
topic for research.

5. Enlisting in a cooperative project

In some instances two or inore graduate or postgraduate students
wish to select a single topic and carry on cooperative studies. When
cooperative rescarch is planned by a mature researcher and each student
carries out one phase of the study, the student may complete his disserta-
tion more quickly; but he should be aware of the experiences heis missing.
Specifically, the student does not learn, under guidance, how toidentify a
problem and plan it himself.

However, cooperative rescarch may be a valuable experience when
two or more persons with differing backgrounds plan to attack a problem
fromn different points of view. New insights inay be extended while the
education of those who cooperate is broadened. For example, a person
with a major background in psychology or sociology who teams up with
one whose background has been in teaching may broaden the research
base of the topic they choose. Although persons from various disciplines
plan together, each should be responsible for developing his own aspect
of the study so that he may learn how to become an independent re-
scarcher.

Graduate students who have an opportunity to work as assistants to
professors on their own studies may learn a great deal if they are able to
participate in the early phases of choosing topics and planning rescarch.,
In addition, after the professor’s problem is delimited, numerous ancil-
lary problems may be obvious so that they can serve as topics for study by
students.

“The Reading Research Center at the University of Chicago, with its
multidisciplinary advisory committee, provided opportunities for
graduate and postgtaduate assistants to learn about identifying and plan-
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ning research. Under dose supervision, beginners did routine tasks, such
as giving and scoring tests, carrying out observations, and searching the
literature on given topics. As students became more competent, they
accepted greater responsibility. Postdoctoral research associates were able
to codirect a study and/or develop one of their own. All staff members met
to discuss problems as they arose, and the Advisory Committee brought
the knowledge of several disciplines to bear on research problems of both
the staff and the students.

Neophyte researchers who wish to have experience with mature
researchers may become members of research-and development centers;
some of these are independent while others are located at universities.

An example of an earlier extensive cooperative project involved 27
centers (Bond, 1966) with numerous experienced and less mature re-
searchers. First grade methods of teaching reading were being examined
and, in most instances, the choice of topics was narrowed to two or three.
Laige cooper ative studies of this type are rare, but they can be a source of
training and experience, both in identifying topics and in planning and
conducting research.

6. Continuing to study a topic

Those persons who use this technique for identifying research
topics are limited in number. Problems in rcading will never be solved by
“one-shot” studies, as Barton and Wilder (1964) characterized them,
While single studies of a given topic may be usefulif they entera new area,
if they develop 4 promising technique for investigation, or even if they
show that certain hypotheses are not tenable, single studies usually just
scratch the surface. Indeed, most of them open up more problems than
they solve. For example, a good doctoral dissertation should’ suggest
enough research topics to launch a researcher on his major career if he
continues to pursue these unsolved problems. Unfortunately, few people
in reading follow one study after another on the same topic until some
dependable answers are obtained. Perhaps this failure accounts for the
characterization of reading research as fragmentary and of less value than
it should be in view of the thousands of reports available.

There are tremendous ads antages in continuing to investigate the
same topic, if it is significant to the field. The researcher alreadly has a
background of previous investigations, has developed a rationale for the
topte, and most important, has had first-hand experience in using promis-
ing techniques so that he recognizes limitations w hich he can plan to
climinate,

Another aspect of this category involves other persons continuing
the investigations done by one researcher. As a result of an ongoing
doctoral seminar at the University of Chicago in which each student
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reported ou his research periodically up to the final oral examinations, a
series of studies was donc on visual and auditory pereeption. Later the
writer combined the results of these studies and did a larger investigation
than could be expected of any graduate student (Robinson, 1972).

In the past, most continuing studies have resulted from a new
technique for investigation. No doubt many examples are familiar but two
or three may be usceful to neophytes. The development of the eye-
movement camera and its improved successors sparked dozens of investi-
gations of how the eye behaves during reading. Studies spanned the
gamut of zge from beginners to adults and of content from prosc and
poctry to pictures; and it probed behavior in a number of different
languages as in the Unesco report (Gray, 1963). With refined methods of
recording and computer counting, the technique is currently in use to
determine time for processing input versus time for saccadic fixations
{Abrams and Zuber, 1972). Along with the improvements in instrumenta-
tion has come greater sophistication in research design and improved
statistical techniques to determine the dependability of the data secured.

A sccond example of continuing to use a technique is current. The
cloze procedure was developed by T aylor (1954) and has been used by
dozens of researchers with different populations and for different pur-
poses (Rankin, 1965 and Jongsma, 1971). Concurrently, some rescarch-
erssuchas John Bormuth are continuously eaploring the cloze procedure
asa measure of readability and as a measure of comprehension; and they
have related it to various linguistic units.

There are, then, many and varied ways used by prospective re-
searchers to identify topics. Neophytes may need guidance while mature
researchers usually have the next topic in mind before the preceding
study is completed.

Choosing among topics

When the prospective researcher has found several o1 a multitude
of problems begging for solution, he cannot proceed on all topics at one
time so he must choose the one he will pursue first. This choice involves
more than interest in a topic; it invohves the competeney of the researcher
in different areas and available facilities to do the study, Oue way to
examine the practical possibilities of conducting rescarch on a given topic
is 10 look at the major areas into w hicl past rescarch has been classified.

Since 1925 when Gray published his first summary, research in
reading has been classified as the sociology of reading, the physiology of
reading, the psychology of reading, and the teaching of reading. (Sce the Annual
Summary of Rescarch Relating to Reading in the Reading Research
Quarterly.)
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The sociology of reading includes topics dealing with how reading
functions in individual and social life so that society can attain its goals and
standards. It deals primarily with adults as subjects. One example of
problems in this area is the extent of illiteracy and its relations to social
problems, cinployment, national development and the like. Others are
reading in relation to other mass media; readership of newspapers,
magazines, and -books, and reading interests of adults. Readability of
adult materials and the effects of reading are further examples. Cultural
and ethnic factors as they relate to reading in the social setting are
problems of current concern.

Topics included in physiology of reading include the physical,
neurological, and psychophysical factors involved in reading. Studlies in
this area have incuded such topics as endocrine balance, vision and
hearing problems, neurological disorders, effects of dominant and reces-
sive hemispheres of the brain, and electroencephalographic results.
Psychophysical factors have included studies of the heart rate, respiration
rate, and the like, especially in relation to what is read.

Examples of topics classified as the psychology of reading are experi-
ments in learning to read, visual and auditory perception, language
abilities basic to reading, personality and self-concept, and readability.
Causes of reading disability or factors related to it cover both physical and
psychological categories.

The teaching of reading includes topics dealing with methods of
instruction and with materials, ranging from the earliest years to adult-
hood. Also studics considering treatment of reading disability are placed
in this category.

Examination of research completed in these categories reveals that
there are differences in methods of study, of instruments used, and of
sampling—all of which may influence the selection of atopic for research.
An example of a topic from each cat:gory should illustrate some impor-
tant differences.

In the sociological area, a topic might be concerned with what
adults read in the United States. Obviously it would be impossible to study
all adults, so it is necessary to know how sampling procedures are de-
veloped and used, to have the procedures for securing information on
what is read, and to have the background to interpret the data gathered.

In the area of psychology, a topic could relate to visual information
processing. To make such a study might require an instrument as compli-
cated as a cathode ray oscillograph controlled by a computer. Moreover,
the stimuli would need to be designed to be appropriate to solve the
problem. The age and reading competence of the subjects would
influence findings, and the problem of securing a representative sample
of subjects should be considered.
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‘Topics dealing with the teaching of reading are sufficiently famil-
iar so that illustrations are supet fluous. Usually they are done in schools,
although a few are carried out in laboratories. A thorough discussion of
this type of rescarch appears in the Handbook of Research on Teaching
(1963).

In selecting a research topic, cach individual should assess his own
background to undertake the problem. For example, historical rescarch,
which is a survey of past events in reading related to the social setting of
the particular period of time, can be done most readily by one who has
competence in the general inethods of historical vescarch. Studies in the
sociology of reading require an understanding of sociology and the re-
scarch methods used by sociologists. Unless the researcher is willing to
invest considerable time in developing a background in a particular disci-
pline, he may wish to consider topics in which his background permits an
understanding of research procedures and interpretation of results.

' Neither identification nor selection of a research topic in reading is
asimple process if an excellent study is anticipated. Many factors must be
considered before the planning of the study begins. '

Planning reading research

Planning rescarch is the mostimportant step of the entire study. It
is time-consuming and, if properly done, may even discourage those not
really committed to rescarch. .

For doctoral students, discriminative selection of a topic and cave-
ful advance planning pay large dividends in the quality of the final
product and often reduce the casualties on the final oral examination.

A number of steps must be followed in preparing a carcfully
conceived plan for research. The most important ones are discussed
bricfly, but the order may be changed, depending on previous investiga-
tion of the topic and experience of the rescarcher.

Searching the literature

The previous literature search to identify a topic has usually un-
covered a great many sources and studies which were read for that
purposc. At this point, it is essential to do carcful documentary research,
which is analysis of what has been done and how it was accomplished in
relation to a specific topic. This survey should be extensive and the
antalysis should be critical. In other words, all studies related to the chosen
topic should be cvaluated to determine their strengths and weaknesses
and their contributions to the solution of the problemns.

A half dozen or more checklists may be found to guide the evalua-
tion of previous rescarch, but guided practice appears to be the best
means for acquiring the ability to read research critically. As the studies
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are examined, time 1s saved if full 1eferences and notes are made for each
one. Some of these references will be needed later in developing the
rationale and providing the theoretical framework for the report.

. When the literature search has been completed, it is possible to
determine the aspeuts of the chosen topic which have been successfully
studied and those in need of further rescarch. In addition, the methods
for research can be reviewed- to ascertain the ones which were most
productive and those which were least satisfactory. It is always possible
that newer techniques of investigation or of data treatment have de-
veloped and are applicable too.

Delimiting the problems

Doctoral candidates and inexpericnced researchers often need
guidance in delimiting their problens to manageable size because they
tend to seek answers to too many questions in one study. On the other
hand, the problems must not be so limited as to be trivial. If a list of
unanswered questionsis inade during the literature search, itis possible to
choose the most significant or pervasive ones to pursue. Often several
questions can be combined into one that throws light on answers to the
others. Sometimes it is essential to consider several components of a
problem because cach influences the other.

Developing hypotheses

In planning rescarch, one of the essential steps is to state the
hypotheses to be tested. Surprisingly, even some so-called experimental
studics contain no stated hypotheses, and often no clearly stated ques-
tions. Such studies may be compared to a “fishing trip™ in which one is
satisfied with any fish that bites the bait. Hypotheses usually state the
expectations of the researchen, if the anticipated proceduresare followed.
The exception is the null hy potheses, stated primarily to satisfy statistical
criteria.

The researcher must be certain that the hypotheses are stated
in a form that is testable. For example, if a hypothesis states that an
experimental group will read better than a control group after a given
treatment, what is meant? The words read better may imply oral reading,
silent reading, or a higher quality of materials read. And how much is
better—a point or two on a test, or a statistically significant difference
favoring the experimentat group? In other words, the hypotheses must be
stated so that they can be confirmed or rejected.

Another problem in stating hypotheses is the implication of cause-
and-effect when the question is really whether two changes occur

together.
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‘The darity and objectivity of the statement of hy potheses guide the
procedures the rescarcher plans to follow. Hy potheses suggest to the
researcher the data which will be relesant and enable him o reject the
collection of irrelevant data. In addition, hypotheses project the
framework for conclusions to be reachied when the study is completed.

Finally, the number of hypotheses generated may show the re-
scarcher that his study is too broad and not wanageable. In wrn, he may
redefine his problem, leaving less important hy potheses for another study
if necessary. Also, it is possible thatthe problem has been defined in such a
way that no hypotheses can be tested by known means. In this case,
refinement of the topic may be in order.

Estimating projected research time

When the hiypotheses are clearly written, the rescarcher can esti-
mate the time that will be needed to do the study. Usually even the
experienced researcher underestimates the time required to complete a
study because so many unforeseen problems arise. However, the
neopliyte often has no basis for estimate and, therefore, plans his research
entirely unrealistically.

Two aspects of the time problem should be estimated. One velates
to the number of man-days expected to be available for the stwdy and
whether they will be available when they are needed most. For example, a
study of certain characteristics of beginner s in school may require a great
deal of time at the start of the school year. If time is not available then,
changes in pupils will vccur before they are studied.

A sccond important aspect of time is the number of years antid-
pated to test the hypotheses. For example, some imvestigations of the
teaching of reading must be extended several years to determine w hether
advantages o1 disadvantages to a treatment arc tempot aty or permanent.

A disproportionate or unreasonable amount of time doing a doc-
toral dissertation can be frusuating, lead to dropouts, and discourage
future rescarch. On the other hand, a limited amount of time should
never take precedence over the seledtion of a significant topic. Sometimes
ancillary data can readily be obtained to provide a base for asecond study
after the dissertation, but a realistic assessment of time needed for re-
search should be stressed by every advism of doctoral candidates.

Acquiring special competencies

In planning research, it is important to assess the special com-
petencies that will be required to test the hy potheses. Understandings in
such areas should be desveloped before the study is begun rather than at
various points during the investigation. Experimental studies require
competence in measurement o1 assessient and knowledge of statistical
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analysis of data. I'hese competendies would be acquired before planning
the study because, as Wise, Nordber g, and Reitz (1967) said, “Elaborate
statistics cannot substitute for basic misconceptions, or for failures of
experimental control ... .”

Statistics is an area in which many doctoral candidates need to
develop competence. They expect to gather data and compare the
findings. As Guba (1963) has explained, statistical procedures are not a
research plan but a tool to provide inferential conclusions from proper
samples of subjects. However, statistical procedures have developed so
rapidly with the advent of computers thatitis usually helpful to consult a
statistician, no matter how well-prepared the researcher is in the field.
Consultation should ocan during the planning stage to avoid errors that
cannot be corrected after the data are gathered. The researcher who is
competent in statistics ¢on be sure that the guidance givenhelps him plan
to test his hypotheses rather than to do a major statistical study.

Competence inmeasuring or assessing reading characteristics to be
studicd by standardized tests may be acquired from a critical review of
similar investigations, from reliable sources such as Buros” Mental Mea-
surements Yearbook or from recent books about measurement in reading
such as that by Farr (1969). However, many hypotheses are tested more
predisely by means other than standardized tests. For example, in a study
of fust graders’ attitudes toward reading when it was used, an attitude
test had to be devised, tried out, revised, and finally used. Logs of time
spent in teaching may be needed. Obsertation schedules which permit a
high degree of agreement among observers may have to be devised. A
(uestionnaire or structured interview 1equires the same care in prepara-
tion as any other instrument for a study.

In addition to measurement or assessment of reading, it may be
essential to become familiar with ways to determine factors which con-
found the experimental data. Many of these fadtors are not deteiminable
by standardized tests.

Securing sources of data

Different kinds of sources arc essential to differentty pes of studies.
For example, historical research is based on original dociments. Com-
parativ¢ rescarch can be done only if subjedts with different characteris-
tics are available to compare.

Experimental research in reading usually is done with children but
sometimes with adult subjects. In planning research, therefore, the
hy potheses should guide the investigator to a specification of the charac-
teristics of the subjects needed. age or grade level; good, average, or poor
readers or an unseleaed group; high or low sociocconomic levels.

Schools are the major source of subjects, so the researcher should
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identify schools enrolling children appropriate for collecting data. Then
itis essential to obtain cooperation from the schools. Usually permission
comes from administrators, but sometimes from school boards and par-
ents too. Teachers are extremely important in cooperative efforts in
research. If children ae to come to a laboratory, more detailed pernis-
sions and cautions are needed than if they are to be studied in the school
setting. Itis wise to secure written agi eements between the researcher and
the schools.

[fappropriate subjects cannot be obtained, the problem may need

-to be altered o1 even abandoned temporarily. Unselected groups of adult

subjects are even more difficult to obtain, college students are frequently
used but they represent a selected group. .

Ifa study is planmed to require a short period of time, the rate of
turnover of subjects is not so crucial as when the study is planned to use
the same subjects for several years. In the latter case, a scarch should be
made for schools with stable populations or school systems willing to
permit researchers to follow subjects, at least those who transfer within
the system. Even so, one should plan o incdlude alternate subjects to avoid
excessive potential losses from year to year.

Doing pilot studics

One way to ascertain the level of cooper ation of aschool system ora
particular school is to carry on a ministudy. For example, the writer
selected aninnerdity school that made every adjustment needed to gather
data casily. At the same time, a saburban school, known for its interest in
rescarch, requited a year of preparation before the experiinent could
begin. The pilot study permitted the 1esearcher to check the adequacy of
random assignment to classes before school opened, enabled the re-
searcher to meet with parent groups in advance, and assured sinooth
operation of testing and obseryvation carly the following school year.

Pilot studics serve other purposes and one or several may be
needed. They help the expaimenter refine his technigues for investiga-
tion, try out his data-collection schedule, and ger acquainted with the
teachers so they do not feel apart from the experiment.

In unexplored arcas, a number of pilot studies may be needed. For
example, Piekaiz (1954) carried on a dozen o1 so pilot studics to identify
the best selections for her purpose, and to find the most productive
sectioning of the selections so that the gieatest amount of verbalization
about retrospective thinking could be obtained.

Pilot studies often lead the researcher back to refinement of his
hypotheses and’or plans for data gathering which result in improvement
in the main experiment.
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A_pilot study should never be confused with a major study. Seldom
are these tryout studies publishable unless the techniques used in them
might save the time of other researchers.

Writing the plan

Each research plan should be written, even in its earliest and
crudest form. As a rule, each plan needs to be revised and sharpened
many times during the period of planning. When it is in final form, the
written plan commits the researcher to each step of his procedure up to
the comnpletion of the study. '

As the plan is written, the researcher should be especially alert to
any assumptions he has made and, wherever possible, the number should
be reduced. Itisunwise to make an assumption if thure isaway toavoidit.

In planning research, a few limitations may be unavoidable, but
notations should be made in the plan. Further limitations usually appear
during the course of data collection. The prospective researcher needs to
ask, in advance, whether there are too many limitations to interpret any
findings with confidence. Then he can alter his plan or approach the
problem froin another vantage point if necessary.

The final part of the planis speculation on the various alternatives
that could result from the findings. For example, if one hypothesis is
supported and a second one rejected, the researcher should anticipate
how this could occur and what could account for it. By examining the
meanings of the possible outcones, the researcher is anticipating rela-
tionships among the hypotheses, that is, he is reasoning about whether
each supports or refutes the others as they are written. The projection
of alternative outcomes may lead him back to reexamine his hypotheses
or it may suggest that he is prepared for any results that are found.

The carefully chosen topic which is planned in accordance with
accepted and thoughtful procedures is likely to make the greatest con-
tribution to knowledge about reading. Improved research planning can
contribute immeasurably to the quality of reading research.
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Design problems in reading research

JAMES L. WARDROP
University of lllinois at Urbana-Champaign

Itis not easy to do meaningful rescarch. It is no easier in reading
than inany other field. Firstof all, good research depends on asking good
questions. In this discussion of rescarch design, it is assumed that you
already have a good question without even worrying about what criteria
are applied to decide the “goodness” of the question.

Most good questions deal with one or more of perhaps four major
categories related to the reading process: theoretical formulations, in-
structional techniques, learner skills, and what might be calied “mea-
surement research.” For example, research related to theoretical formu-
lations focuses on such orientations as psycholinguistics or information
processing; rescarch oninstructional techniques mightconsider a phonics
approach, the Distar program, or some other special training program;
rescarch on learner skills emphasizes such issues as one versus several
“ability factors,” the relationship of reading to listening skills, or differ-
ences among various subgroups of learners (so-called “disabled readers”
are a popular subgroup for research), and measurement research deals
with such issues as how to measure comprehension or problems in diag-
nostic assessment.

Superimpose on this categorization a distinction between explora-
tory and confirmatory research. In the former, one adopts a stance of
“ignorance” about some phenomenon and designs a study which will
hopefully reduce the level of ignorance and even suggest questions for
further study in confitmatory rescarch. Confirmatory research involves
the formulation of specific hypotheses (informed guesses, predictions)
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about a phenomenon, followed by the design of a study which sceks to
confirm—or disconfirm—the guesses.

A crucial component in the development of a research design is a
clear and logical justification for the predictions one makes. This is proba-
bly the most neglected aspect of the research process. We are prone to
proceedasif our hypotheses have sprung full-bloom and are so obvious as
to necd no justification. Again, in this discussion it is assuined that you
have dlearly justified the hypotheses you are to test although much of what
follows is related to this issuc.

In reading research, the predominant modes of inquiry require
the collection of information, usually quantitative information. The col-
lecting of such information is usually mediated by various tests, question-
naires, or observation instruments. Many an otherwise worthwhile re-
scarch study has foundered on incasurement inadequadies. Indeed, the
measurement probleins may be the most important limitation to “good™
reading reseaich. Since these problems are discussed by Bligh elsewhere
in this volume, they are not treated here.

Having ruled out question asking, hypothesis justification, and
measureinent problems, what is left for us to consider? What is left is the
problem of developing a research design, which in fact answers the
(uestion or questions asked. A good research design is one which accom-
plishes two major purposes: it allows us to rule out alternative explana-
tions for the phenomena we observe, and it leads to minimizing errors—
both inferential and statistical.

Research design to rule out alternative explanations?
Onc of the best guides to doing “good” research is a 1964 article by

John Plattin Science magazine, “Strong Inference.” Although it was writ-
ten from a physical-science perspective, it seems especially relevant for
educational rescarchers. A systamatic application of the philosophy ar-
ticulated by Platt would yield more significant advances in our under-
standing of reading in the next decade than in the last half century . Thatis
astrong statement—especially when it turns out that what Platt advocates
is essentially what we have all been taught to call “the” scientific method.
But let me pataphrase parts of Platt’s article before you pass judgment.
He asks:

Why should there be . . . rapid advance in some fields and not in

others? [ think the usual explanations that we tend to think of—such

as the tractability of the subject, or the quality o1 education of [those]

' Two extremely uscful references here are Campbell and Stanley's monograph (1966) un Experimental
and Quasi Expervmental Devgns and abook by David Cox (1958, Planning of Experimenss. Taken together,
these sources provide invaluable guidance for the rescarcher,
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drawn into 1t, o1 the size of research contrads—are important but
inadequate. I have begun to believe that the primary factor in scien-
tific advance is an intellectual one. These rapidly moving fields are
ficlds where a particular method of doing... . research is systematically
used and taught, an accumulative method of inductiv ¢ inference that
is so effective that 1 think it should be given the name of “strong
inference™ [p. 347].

Strong inference consists of applying the following steps to every
[research] problemn . . ., formally and explicitly and regularly:
1. Devising alternative hypotheses;
2. Devising a crucial experiment (or several of them). with alter-
natwe possible outcomes, cachof which will, as nearly as possible,
 exclude one or more of the hypotheses;
3. Carrying out the experiment so as to get a clearresult;
4. Recycling the procedure, making subhypotheses or sequential
hypotheses to refine the possibilities that remain; and so on.

Itis like climbing a tree. Atthe first fork, we choose—or, in this
cas¢, “nature” or the experimental outcome chooses—to go to the
right branch o1 the left; at the next branch, to go left or right; and so
on....

On any new problem, of course, inductive inference is not as
simple and certain as deduction, because itinvolves reaching out into
the unknown. Steps | and 2 [devising hypotheses and experiments]
require intellectual inventions, which must be cleverly chosen so that
hypothesis, experiment, outcome, and exclusion will be related in a
rigorous sy llogisin ... .. What the formal schema reminds us to dofis to
ry to make these inventions, to take the next step, to proceed to the
next fork, without dawdling or getting tied up in irrelevancies [pp.
347-348).

The strong-inference attitude is evident just in the style and
language in which the papers are written [p. 348].

Such paper s are characterized by the indusion of such statements as “Our
conclusions . . . might be invalid if ... (i) ... (i) ... or (i) .. . {is true). We
shall describe experiments which climinate these alternatives.” Or, in a
discussion of competing theoretical explanations, we find a list of proposi-
tions derived from those theories which are “subject to denial”; the author
also suggests which ones would be “most vulnerable to experimental test.”

Such a research attitude is almost the inverse of the kind of think-
ing which characterizes most reading research. Such theories as we have
invohv ¢ intensely personal belief systems. Instead of looking for evidence
to contradict (and thereby deny or exclude) a theory, we are prone to

ot
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develop strong ego involvement in a theory and to seek to assimilate
evidence supporting it, sometimes even refusing to acknowledge openly
contradictory evidence. Or, we have a pet theory and wish to demolish its
competitors. We encounter considerable difficulty when we try to apply a
strong-inference approach to a field such as reading. We seem to be faced
with a choice between being softheaded, as has typically been the case, or
disputatious. The hang-up is our tendency to identify theories with indi-
viduals and—more crucially—to identify individuals with theories. Thus,
to challenge a theory (or a hypothesis) is often tantamount to challenging
the professional competence of a colleague. Platt suggests a way out of the
dilemma—a method attributed to a geologist named Chamberlin:

“To avoid this grave danger, the method of muhiple working
hypotheses is urged. Iudiffers from the simple working hypothesis in
that it distributes the [researcher's] effort and divides the affections.
- - Each hypothesis suggests its own criteria, its own ineans of proof,
its own method of developing the truth, and if a group of hypotheses
encompass the subject on all sides, the total outcome of means and of
methods is full and rich” [p. 350].

Platt continues:

... whenever caclman begins to have mulhtiple working hypotheses, it
becomes purely a conflict between ideas. It becomes nnich easier then
for cach of us to aim every day at conclusive disproofs—at strong
inference—without cither reluctance or combativeness . . . [p. 350).

[n considering the effectiveness of research, Platt notes that:

... the evident effectiveness of the systematic use of strong inference
suddenly gives us a yardstick for thinking abowt the effectiveness of
[rescarch] methods in general, Surveys, taxonomies . . ., systematic
measurcments and tables, theoretical computations—all have their
proper and honored place, provided they are parts of a chain of
precise induction of how nature works .., [p. 351],

We speak piously of taking measurements and making small
studies that will “add another brick to the temple of science.™ Most
such bricks just lic around the brickyard [p. 851].

One last bit of advice from Platt provides us with a guide to learning to
apply strong inference to both planning our own research and evaluating
another’s:

It consists of asking in your own mind, on hearing any scientific

explanation or theory.put forward, “But sir, what experiment could
disprove your hypothesis?™; or, on hearing . . . [an] experiment

described, “Butsir, what hy pothesis does your experiment disproy e?
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"This goes straight to the heartof the mater. It forees everyone
w refocus on the central question of whether there is or is not a
testable scientific step forward p. 351).

Very little by way of “how to” advice is being offered here. Ques-
tions like “How can I design a study which allows me to control for (x)
while looking at the effect of (y) on (z)?” or “How can I look at the
relationship between (y) and (2) independently of (x)?” are probably what
most would-be researchers would like to see treated. But we must invari-
ably answer the “how can I” questions by saying, “It depends.” There are
some general strategies to apply to such questions, but the “best” answer is
not always the same. It would be pointless to try tg present in a brief
discussion the wealth of detailed information needed to develop a re-
search design. Once you have formulated yowr question(s) and hypoth-
eses very precusely (and they will probably stillbe too vague), thenitistime to
talk about whether covariance or randomized blocks or matched groups
or pretest-posttest o1 some other approach fits best; about how to control
for order-of-presentation effects; about “how large a sample” should be
atilized (which really means “How small a sample can I get by with?”); and
about all the other design issues that we need to consider when planning a
1escarch study. The examples just used all relate to the internal validity of
an experiment. the extent to which we have eliminated potential sources
ofbias. Another sctof questions has to do with external validity, the extent

" to which results from an experiment can be gencralized.

Rescarch design to minimize errors of inference

“How far can I generalize my results?” is one of the most frequent
concerns of a rescarcher. The “proper” answer is disheartening: to only
that population whose members had a chance to beincluded in the sample
from which you obtained your data, and only under the saine conditions.
In most reading research such an answer drastically limits external valid-
ity (the tenn used by Campbell and Stanley in discussing issues related to
generalizability). Most reading research—indeed, most social-science
rescarch—deals with what have been called “grab groups.” That is, we
study students in a single classtoom or school or district—o1 maybe even
two or three districts—or we cxpand our horizons to the level of a
“statewide” study, but always our sampling procedures are guided more
by consenicice, aceessibility, and economy than by principles of research
methodology. Such constraints are, of course, unavoidable, so in the
strictest interpretation of “gencralization” we are cffectively stymied. In
the face of such a problem, we resort to what might be called—to contrast
it with Platt’s “strong inference”—*“weak generalization.” The approach is
best described in a 1968 article by Bracht and Glass, “The External
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Validity of Experiments.” Essentially, the argument is a nonscientific one:
weare willing to accept the notion that our particular sample is “like” some
larger population with respect to those characteristics which we think
might affect the experimental outcomes. Thus, even though practical
consiclerations led us to usc a “grab group,” we are reasonably confident
that we would obtain similar results with other groups from this larger
population. Itis on this basis that we cautiously generalize our results to a
larger population than that from which we actually sampled. Needless to
say, such generalizations cry out for replicating our research, each suc-
cessful replication increasing our confidence in the validity of our
generalizations. As an analogy in the physical sciences, consider the search
for new chemical elements. A claim from one laboratory that a new
clement has been identified will not be accepted until another team of
researchers at another location has used the same procedures and ob-
tained the same result. For example, in 1926 element 61 in the periodic
table had not been identified. That year, two University of Illinois
chemists announced they had found it in ores containing elements 60 and
62. The same year a pair of Italian chemists at the University of Florence
thought they had isolated the same element. But other chemists could not
confirm the work of cither group. It was not until 1945 that element 61,
promethium, was isolated among the products of the fission of uranium.
Only then were other scientists able to replicate the work of three chemists
at Oak Ridge National Laboratory. Such demands for replicability are
virtually unknown in the behavioral sciences.

There are some very real dangers in a weak generalization ap-
proach. We invariably pay for our soft-hcadedness. In this case, the
hang-up is the assumption that the target population (to which we wish to
generalize) does not differ from the experimentally accessible population
(from which we obtained our sample) with respect to “those characteristics
which ... might affect the experimental outcomes.” In the first place, we
are assuming—often with good reason—that the target population is like
the accessible population on the variables we consider relevant. More
critically, we assumie that we indeed know what the relevant variables are.
Such an assumption is probably unwarranted in most reading research.

Research design to minimize experimental error

In conducting any research, we are always seeking precision. In
other words, we always want to obtain the most accurate estimates we
possibly can of the parameters of interest. It is about this function of
rescarch design that we are most often concerned since most of us are
prone to think about rescarch design primarily as it relates to statistical
analysis.
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Since it is impossible to deal adequately with this aspect of designiin
a reasonable amount of space, this paper addresses just a few general
guidelines which help to minimize the hassles involved in doing “good”
rescarch.

Guidcline 1: Keep it simple

Just because elaborate designs involving many factors—Latin
squares, split-plots, and incomplete blocks—have worked well in some
fields (notably, agriculture) does not mean that such designs are most
appropriate for everyone. A common fault of doctoral students planning
adissertation (and some of us never outgrow it) is to equate good research
with complex designs and elaborate statistical analysis.

Guideline 2: Let the question determine the method

This follows directly from the last comment. It may be because of
the way statistics courses are taught, but doctoral students seem to choose
an analysis technique firstand then seek to formulate a question to fit the
procedure.

Guideline 3: Avoid raw empiricism

Raw cinpiricism only clutters up the brickyard. Another isolated bit
of data about a trivial question wastes time and talent. If it is true that
people read to obtain meaning and that the purpose of instruction in
reading is to enable the learner to obtain meaning, research in reading
should be oriented tow ard understanding how meaning is acquired from
printed symbols, after which wecan deal with the instructional technology
issues with something stronger than an ad hoc approach. The more
common research style seems to be to accept some particular view of how
meaning is acquired and to focus the research on questions about the
effectiveness of various procedures for teaching reading in a manner
consistent with that.view. About such rescarch, we should ask a form of
one of Platt’s questions, " But sir, what {important] hypothesis does {could]
your experiment disprove?”

Guidcline 4: Avoid empty theorizing
A theory without empirical support is of little value. More to the
point, Platt notes that “A theory is not a theory unless it can be disproved.
Fhat is, unless it can be falsified by some possible experimemial outcome.”
. A theory which can account for every possible outcome is empty, worth-
less. A theory which does not lead to predictions subject to empirical
disproof is merely an idle exercise. Ask Plat’s other question: “But sir,
what experiment could disprove your hypothesis?” If you can find a
substantive answer 1o this question, you have the basis for your next
important research study.
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Guidelines 3 and 4 advise us to avoid both raw empiricism and
empty theorizing. Taken together, they emphasize the necessity for a
continuing interplay between theory and data. Without such interplay,
research becomes sterile and lifeless; with such interplay, itis a lively and
exciting experience.

Guideline 5: Maximize external validity

Reading rescarchers should be even more conscious than other
social-science rescarchers that the phenomena to be studied relate to the
functioning of real people in real-life settings. Although studies in rather
artificial laboratory seutings play a role in contributing to our understand-
ing of the reading process, it is not until our theories and methods have
been subjected to the test of general application in the classroom and
elsewhere that we accept them. One of the external-validity problems not
given sufficient attention is what Egon Brunswik called “ecological valid-
ity.” In bricf, if we seek theories and procedures to use in natural settings,
we must ultimately turn to those natural settings for validating our
theories and procedures,

Guideline 6: Maximize internal validity

Capbell and Stanley use “internal validity” to describe that aspecs,
of experimental design which leads to the elimination of alternative
explanations for empirical phenomena. In other words, design experi-
ments in such a way that the only apparent explanation for positive
outcomes is that which was hypothesized initially. In maximizing internal
validity, we are guarding against the possibility that influences such as
maturation, selection, and regression toward the mean might account for
our results,

Guidelines 5 and 6 highlight the inescapable conflict between
internal and external validity. Standard approaches to experimental de-
sign almost demand laboratory-like settings. Controlling extrancous
influences, minimizing experimental crion, tuling out alternative
hypotheses—these ends cannot be casily achieved exceept in laboratory
settings. Considerations of generalizability of findings from rescarch in-
volving human behavior demand ecological validity, field tests under
natural, uncontrolled conditions.

Just where the balance should be struck between internal and
external validity will vary from one study to the next. Sometimes the
importance of laboratory control outw cighs concer ns about generahizabil-
ity; at other times, generalizability is the o erriding concern, Finding an
optimal compromise between these conflicting demands s the essence of
good rescarch design.
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Considerations of nonexperimental research

To this point, this presentation has focused almost exclusively on
experimentation, in which one controls one set of variables and looks at
the cffects of another set of variables on some observable outcome. There
is another large class of studies which should be dealt with, studies in
which we examine relationships among variables inthe absence of direct
experimental manipulation.

Although we tend to equate experimentation with one set of
statistical-analysis procedures (exemplified by analysis-of-variance
techniques) and assodational studies with another set of analytic
techmques (ty pically correlational), there is no necessary correspondence
between statistical technique and ty pe of study. Conelational techniques
are sometimes used in experimental studies, and so-called inferential
statistics are sometimes used to analyze assodational data. Indeed, we
have come to realize in recent years that both sets of analytical tools are
spedializations of the general linear model, and the essential equivalence
of contelationaland inferential approaches (to use the traditional labels) is |
now generally accepted. |

Two examples of nonexperimental approaches to research illus- g
tiate the role and importance of rescarch design in such studies. One
actively debated issne among 1eading rescarchers continues to be the
qquestion of whether reading is a unitary skill or whether it involves the
integration of a number of component shills. The common approach to
this problem is to administer a set of measures of hypothesized compo-
nent skills to a group and then submit the resulting scores to a factor
analysis. Sounds stiaightforward enough, does it not? Unfortunately,
manuscripts reporting such i estigations almost never merit publication.

Why not? Let me suggest a few criteria to be applied to any study of
this sort. Alinost every mannscript fails to meet more than one of these
criteria.

First, the investigator's choice of tests to measure the hy pothesized
shills is critical. Often the available standardized tests are 1¢jected as
measuting inappiropiiate skills o1 (presumably) having a factorially com-
plex structure which would not facilitate the identification of such unitary
skills as might exist. The investigator then constiudts tests spedifically for
the study. When this happens, one must look for evidence of contentand
constiuct validity (including evidence that the items within a subtest are
mot ¢ like one another than they are like items inother subtests). Evidence
for internal-consistency 1cliability is also essential. On the other hand, the
1escarchier may choose to use subtests from available standardized test
batteries. In this case, one looks for a ddear and convinding rationale for
the use of the chosen tests, a 1ationale which demonstrates the possibility e
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that the hy puthesized skills will in fact be measured, Simply put, the point
is that the results of a factor analysis are aritically dependent on the quality
of the inpnt data,

A sceond criterion relates to the number of different tests used to
1epresent cach hy pothesized skill. It is necessary o realize that tests are
grouped together in factor analysis on the basis of their statistical com-
monalitics. In other words, if one has two tests of verbal aptitude and two
others measuning finger desterity, the verbal tests will be grouped to-
gether as one factor, while the performance measin es will form a second
factor. Now. if one has a test of reading comprehension, a test of verbal
aptitude, atest of English usage. and a mathematics 1casoning test (which
typically has considerable serbal content), applying a factor analysis to the
resulting scores s likely o yicld a single "general™ factor of verbal fadility.
Although the examples used to emphasize the point are extreme, the
conclusion is cqually tue when designing similar studices to identify the
skills involved in 1eading. namely. the study must include at least tho—
and preterably more—different meastires of each hy pothesized factor.

\ third criterion requires that a suffidently large number of sub-

Jedts be tested. To operationalize “sufficdently large,” let me state that

there should be at least three times as many subjects tested as there are
tests given. If fewer subjects are used, there seem to be some constraints
on the test interconelations that make any factor-analytic results ques-
tionable.

A fourth ariterion also relates to subjects. One must look for some
cvidence that they are from a dearly defined population in which there is
1cason to helieve that there is variability among persons with 1espect to the
skills being measured. After all, what we are trying to do is infer some-
thing abont the structurc of skills underlying the 1eading process for some
population, and since factor analysis is based on correlational data, we
nced variability among the subjeats inorder to obtain nicaningful coniela-
tions to work with.

Let us consider another approach to nonexperimental research,
the scarch for causal 1clationships in the absence of experimentally ma-
nipulated variables. Sociologists and cconomists have been particularly
innovative in exploting this arca. Li particular, the technigue known as
path analysis has had considerable wtility in identifying causal patterns
among scts of variables. In this appi oach, one hy pothesizes a set of causal
tclationships among variables and derives a series of predicions about
lCl‘lli()nShipb which should be obtained among the variables if the model is
approptiate. Thuse predictions are then tested by examining the correla-
tions, regression weights, partial correlations, andior partial regression
weights actually obtained. Proper use of such approaches (and path
analysis is only one of the several tedimiques available) 1equires Chamber -
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lin's multiple working hy potheses. A researcher does not consider justone
possible mnodel; he considers alternative nodels and seeks to determine
which one gives the closest match to the data. 1f you are interested in
pursuing this topic, you will want to look at Maurice Tatsuoka’s discussion
in the first Review of Research in Education and Herbert Blaylock’s book,
Causal Models in the Social Sciences.

The two examples just given (a factor-analytic study and the search
for causal models) are meant to illustrate the need for as much attention to
rescarch design in nonexperimental as in experimental research. The
value of a strong-inference orientation and the importance of multiple
working hypotheses apply equally for both kinds of research.

Final remarks

As the preceding discussion was meant to suggest, some research
sitategies offer more promise than others. Good researchrequires that we
begin asking good questions. The need 10 challenge theories and hypoth-
eses and continually seek to disprove them is essential. Experimental
rescarch genetally offers more promise forimproving our understanding
of reading than does nonexperimental. Finally, whether one is doing an
experimental study o1 a nonexperimental one, the importance of atten-
tion to research design should not be underemphasized.

If 1eading research were guided by Plat’s questions (“What exper-
iment could disprove your hypothesis?” and “What hy pothesis does your
experiment dispros e2”), if researchers were to adopt Chamberlin’s notion
of mukltiple woiking hypotheses, if designs were developed to maximize
internal and external validity, advauces in our understanding of the
reading process would surely be astounding.
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Measurement issues in reading research

HAROLD F. BLIGH
Harcourt Brace Jovanovich

The nationwide focus on reading has given rise to healthy ques-
tioning of currentinstiuctional methods and materials and to asearch for
guidelines to improve lear ning stiategies. When reading rescarch studies
are carcfully formulated, they provide vatuable information for the kinds
of decisions that need to be made, However, in designing and implement-
ing a reading study, the researcher must be alert to measurement issues
which unresohved can lead to inconclusive findings, The purpose of this
paper is to call attention to the kinds of measurement problems that may
arise and to offer some practical suggestions for dealing with them,

To do good research, we must fust realize that a problem exists—a
problem that is worthy of the time and effort to be spent in studying it. At
least, the problem should merit seching out information that will contrib-
ute to a better understanding of its ramifications, To adequately identify
and describe a reading research problem, we must know how to ask good
questions,

Among areds to investigate are those imolving theoretical formu-
lations, model deselopment, instiuctional strategies, learner characteris-
tics, and instrument development and v.lidation. Some questions to ask
are. What new theories of learning are emerging? Can reading theory be
applied in the dasstoom? How do children learn to read? Do all children
follow the same behavioral patterns in learning to read?

In attempting to answer such questions through planned research,
we usudlly become imvolved in collecting information, quantifying and
analyzing data, and diawing inter p1 ctations and making generalizations.
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Relevant information may be obtained through talking with reading
experts and searching the literature, by carrying out carefully planned
eaperimental studies, and by administering tests and making other kinds
of controlled observations. Dr. Wardrop's article develops six guidelines
for conducting good reading 1escarch. He emphasizes the asking of
meaningful questions and the development of appropriate designs for
sceking answers to the questions, We will next take a look at some of the
basic measurement issiies invol.ed in planning and implementing read-
ing research studies.

Careful designing of the study climinates, or at least minimizes,
most of the basic measurement issues, espedially those assodiated with the
analysis of data. Al too frequently, however, reading researchers proceed
with data collecting and then attempt o search ont appropriate ways of
quantifying and analy zing the results of their efforts. Sets of test scores or
other measurements collected in a hit or miss fashion, o1 used because
they are readily available, do notlend themselyes to meaningful analyses
and interpretation.

However, no matter how carefully a study is designed, quite unex-
pected problems may anse. As good researchers, we are challenged to
anticipate these problems and to be prepared to meet them. What are
some of the major sources that may contribute to research error? In
discussing the reduction of error variance, McNemar (1962, p. 382)
classifies errors under thice headings. “measuring o1 obsersational er-
rors, errors inmferring population parameters in field o1 survey studies,
and ertots in experimental testing of hypotheses.” The first of these
crrors coneerns the reliability of the insttument used for data collection;
the second involves selecting samples that are unbiased and representa-
tive of the defined population, and the third deals with problems dis-
cussed by Wardrop in the Spring 1971 issne of the Reading Research
Quarterly. Among the many problems which continue to vex reading
researchers, Wardiop (p. 332) has identified thiee major ones that fre-
quently appear in reading rescarch reports. These e “design/analysis
mistately, inadequate specification of treatment, and control groups that
do not ‘control’.” -

Other problems related to these basic categories are practical as
well as statistical in nature. Frequently, the statistical problems are more
readily 1esolved than the practical ones. Fann and Tuinman inclnde some
of the practical issucs in their artide “The Dependent Variable: Mea-
surement Issues in Reading Rescearch,” which appeared in the Spring
1972 issuc of the Reading Research Quarterly. These authors (p. 415)
groupud meastnement problems into four major categories. “the selee-
tion and validation of appropiiate measures, the reliability of assessments,
the appropriate scores to use, and the desaiption of tests and testing
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conditions.” This list can be extended to include problcms involved in
l(Icmlfymg the population and scledting the sample, in implementing the
study, in assessing changes in reading behavior, and in designing studies
utilizing complex statistical techniques such as factor analysis and matrix
sampling.

In their very thorough treatise “Experimental and Quasi-
Experimental Designs for Research on Teaching,” Camnpbell and Stanley
(1963) identify twelve factors which may jeopardize the validity of various
experimental designs. They distinguish between wternal validity and exter-
nal validity. In doing a controlled study, we may want to know if the
experimental treatments result in a difference in performance of the
subjects within the experimental setting. We would be concerned with
internal validity and the factors which may operate to lessen the inte. nal
validity of the experiment. In planning the study and in drawing conclu-
sions, we would want to know to what populations, what other settings,
and which tricatment variable and measurement variables the observed
cffects can be genceralized. Here we are interested in generalizability, or in
Campbell and Stanley’s terms, external validity. Those authors go on to
identify cight different dasses of extraneous variables that are relevant to
internal validity and four relevant to external validity . These, in turn, are
illustrated through presentation of: sixteen experimental designs.

From this variety of facturs, I have selected for consideration
several which are relevant to many kinds of reading research, and I have
grouped them as follows:

Some sampling problems
2. Selecting the data-gathering instrument
3. Problems in the field
4. Selecting the appropriate score mode
5. Mecasuring change

Some sampling problems

The sample is an integral component of the rescarch design and
has di1cct bearing both on the choice of statistical techniques to be applied
in treating the dataand on the generalizations that can be drawn from the
results. Guidelines for sampling are provided in current statistics
textbooks and Journal artides. According to McNemar (1962, p. 382),
“The aimis to secure a sample which is unbiased, that is, representative of
a defined population, with chance sampling errors as small as possible.”
The problems of minimizing sampling errois are related to the type of
study being planned. The errors which mnay arise in large scale sampling
das in survey and nmminb studies may be quite different fiom the sam-
pling crrors that may arise when groups aie seledted for experimental
purposes.
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One of the first steps in sanpling is to define the population to be
sammpled. A researcher investigating some aspect of early school reading
might define the population as children entering the first grade during
the fall of the school year. Subpopulations within this larger one could be
identific 1 as those children entering public schools and those entering
private schools, or as those having had earlier school experiences and
those with no school cxpericnces. In selecting a sample that is to-be
representative of the poy ilation and in identifying control groups that
will operate effectively, consideration must be given to very practical
factors such as the accessibility of subjects, the kinds of experimental
conditions to be imposed, and the amount of time, effort, and money
required to collect the desired information. If repeated ineasurements
are to be obtained, mobility of the population fiom which the sample is to
be drawn is an important factor. Attrition is particularly crudalwhen
small samples are involved.
Failure to recognize the need for careful identification of the
sample before starting to collect data is demonstrated in letters like the
following: “Dear Sir: I am undertaking a research study in reading. A
nearby school administered vne of your reading tests in the fall. Could
you please tell me if there is a second form available, so I can retest these
pupils in the spring?” In this situation, economy of using an available
sample secins to be of prime consideration. Upon careful investigation, it
may turn out that this intact group is most inappropriate for the purposes
of the study.
The size of the sample is also an important consideration and is
directly related to the ty pe of research that is being conducted. To quote
McNemar (1962, p. 84), “One of the aims of scientific method is to attain
as great  ision in results as is practical.” In experimental settings, as |
well as 1 survey and norming studies, greater precision is usually ob- |
tained by increasing the size of the sample. However, it is how well the i
sample represents the population rather than size, per se, that leads to |
meaningful generalizations. Through careful planning, it may be possible l
to attain an aceeptable degree of precision without unduly increasing the |
size of the sample.
The sampling unit is related to the size of the sample and to the
statistical technique to be applied in analyzing the data. Is the sampling
unit to be individuals drawn randomly from a given population, or intact
groups sucl as dasstooms? In applying analysis of variance, for example,
data collected from dasses sclected randomly should not be treated as
though they were derived fiom a random sample of individuals because
classes not individuals are the sampling units.
In defining the sample, all variables which may influence the re-
sults of an experiment should be isolated and controlled. Consideration
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should be given to possible effects of age, sex, grade placement, mental
ability, type of school system, previous learning cxperiences, and ethnic or
regional differences and related socioeconomic factors. For example,
previous learning experiences may have important bearing on the effects
of treatments to be applied in a learning experiment at the second grade
level. In population of grade two pupils, all pupils may not have had
similar reading experiences during the first grade. The group might be
quite heterogeneous in the sense that some had learned to read in a
program using the linguistic approackh, others in a phonics program, and
the rest in a basal reader program stressing the whole word approach.

The final research report should fully describe the samples and the
population from which they were drawn. The characteristics of the sam-
ple have direct bearing on the kinds of generalizations that can be drawn
from the results and are necessary information if the study is to be
replicated.

Selecting the data gathering instrument

If a reading study is to provide meaningful information, the in-
struments to be used in collecting the information must be carefully
sclected. The three basic characteristics to consider in choosing an in-
strument are validity, reliability, and usability. The first two of these are
treated in most basic measurcient texts and in the Farr and Tuinman
article referred to earlier. The third characteristic, u sability, encompasses
problems encountered in administering the test. Such problemns must be
taken into consideration at the time the data-collecting device is being
planned. If implementation of the study is to involve teachers or others in
the collection of data, then the directions, timing, and other administra-
tive procedures must be controlled so that errors resulting from the test
administration itself are kept to a minimumn.

There are several sources for locating tests that have the desired
characteristics. Ideally, an instrument designed specifically to fit the aims
of the study will yield the most valid inforation. However, development
of aninstrument involves extensive pilot work and field testing to ensure
thatitwill function as desired. It generally takes from three to five years to
bring a major reading test battery from the initial planning stage to the
point where all the components are available for use. Usually, the time
needed to develop a data-collecting instrument for a reading research
study is considerably less than this. Howcver, anyone contemplating the
development of a series of reading tests for a factor analytic study may
find that solving the problems of item refinement, subtest reliabilities and
subtest intercorrelations are the major tasks in the pruject. An interesting
discussion of some of the issues involved in factor analytic studies of

~ reading, can be found in an articdle by Thorndike entitled “Reading as
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Reasoning” which appeared in the 1974 issue of the Reading Research
Quarterly.

A search of the literature may reveal the existence of reading
instruments that have been refined and field tested in other research
studies. Another convenientsource is the commercially published test. In
examining ready-made instruments, the first consideration is that of
validity. Will the instrument provide relevant information about the read-
ing skill, instructional technique, or other variable that is being investi-
gated?

The title of a test or a brief description will not convey all the
necessary information. A test of listening comprehension, for example,
may have a response mode that is heavily loaded with reading, or the item
type may be tapping skills other than those you plan to study. The test
manual usually describes the rationale of the test and provides informa-
tion on the validity and reliability of the test for its recommended uses. In
addition to studying the rationale and the procedures used in developing
the test, the potential user should examine carefully the item ty pesto see if
they elicit the kinds of behavior the test purports to measure. By actually
taking the test in accord with prescribed directions, the reviewer may
discover that the methods used in presenting the stimuli do not tap the
desired behavior or that the test is inappropriate for the maturity level of
the children in the sample. Inhis text, The Specification and Measurement of
Learming Outcomes, Payne (1968, p. 52) presents a list of critical questions to
be used in reviewing test items. His book, as well as others in the mea-
surcment areda, provides practical information on designing a test.

Articles which report on the use of the instrument in other studies
may provide information about the reliability of the test with selected

. samples and may suggest waysin which the instrument can beimproved if
itis to be used in subsequent studies. Buros’ Mental Measurements Yearbooks
are valuable sources of information about published tests. In the Year-
books, brief descriptions of a test usually accompany reviews written by
measurement and content specialists. These reviews, as well as those
which have appeared in professional jout nals and reading texts, will help
you to decide on the appropriateness of the test for your study. Also, the
test author o1 publisher may have collected validity and reliability infor-
mation subsequent to the publication of a test. When available, reports
from these sources should give you a better understanding of the test.

Often, one or more subtests or a set of items from a research or
published test may provide the Kinds of information that you are secking.
A test may be lengthened to increase its reliability, or the directions
altered to fit the conditions of your experiment. If the test materials are
copyrighted, permission must be obtained before they canbe adapted. To
avoid delays and possible misunder standings, the request to adapt a test
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should be presented to the author o publisher during the planning of the
project and before final dedisions are made. All too often, an urgent
request comes in for permission to adapt copyrighted material for use
almost immediately.

‘ Reliability of the measurements is the concern of all rescarchers.
McNeman (1962, p. 382) states that “errors of measurement can be re-
duced by developing more 1efiable tests o1 (when feasible) by averaging
repeated measuremnents.” Since the refiability of a test for a given situation
is related to the variability of the scores obtained, atest may not be equally
reliable in all situations. In developing or adapting an instrument, the
rescarcher faces the problem of estimating the reliability of the istru-
ment before administering itin the experimental situation. If the samples
reported in estimating the reliability of a published test differ significantly
from those in yow study, then the appropriateness of the reported
reliabilities may be questionable. In cither case, reliability values should be
computed and included in the final research report.

Problems in the field

Once the reading experiment is designed, the sample identified,
and the appropiiate data gathering instrumentis at hand, all that remains
is for the 1esearch to be implemented. Itis in this phase that many of the
more practical measurement-related problems arise, espedially if the
study is to be conducted in classrooms or other school situations.

Carcful arrangements must be made to insure that the subjects
selected for the sample will be available throughout the entite experimen-
tal period; that appropriate facilities are available; and that teachers,
parents, and, in as far as possible, the children themselves understand the
purpose of the study and the extent of their involvement.

There may be times within the school year 01 even within the school
day that are inappropriate for the experiment you are planning. For
example, the period between Thanksgiving and Christmas is usually a
busy time for most teachers,

Does your project call for spedial training, a series of conferences,
or other commitments fiom members of the school staff? If so, the nature
and extent of these involvements should be made dear and agreements
reached before the project is started.

Even though thorough planning has taken place, administrative
procedures have beer routinized, and time schedules have been carefully
adhered to, unanticipated events will arise which may have an effect on
the sample as originally defined, on the procedut es for implementing the
study, or on the interpretations and generalizations which mnay ensue
from the results. Occmrences of this kind should be recorded and atten-
tion given to the effect they may possibly have,
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Selecting the appropriate score mode

The appropriate score to be used inquantifying and analyzing the
information gathered in a rescarch study depends on a variety of factors.
The discussion hereis limited to the kinds of scores usually associated with
standardized tests. Dedsions as to the scote mode to be used should be
1cached before the mstiunient is admistered and the scores are generated.

If descriptive or control data are to be transcribed from school
records o1 other sources, the type of score that is available and the
completeness of the records should be investigated before the final deci-
sion is made to use these data, It may happen that only derived scores are
available when you intended to use raw scores, A plaintive letter like this
otie may reveal a problent which should have been anticipated: “Dear Sir:
In carrying out my reading research study, I planned to use 1Q as one of
the control variables. To cut dow non testing time and costs, Lam using 1Qs
which had been entered on the pupil 1ecords during the past two years.
Unfortunately, 1 now find that about thi ee-four ths of the pupils took one
intelligence test, the rest an intelligence test published by another com-
paiy. Do you have conversion tables that 1 can use to equate these twosets
of 19s?” Usually, thiere is little that can be done to help in situations like
this.

In general, raw scores are moie appropriate statistically than de-
1ived scores, However, if alternate forms o1 sequential levels of a test are
administered, then scaled o1 standard scores, when available, would be
appropriate. Raw scores and standard scores, how ever, may be difficult to
interpret ma cutticular o instructional sense. Fary and Tuinman (1972,
p- 120) suggest that for practical pui poses, the results be analy zed firstin
terins of 1aw score differences and then translated into grade equivalents,
pereentile 1anks, or other derived score differences. For example, a
difference in grade equivalents of 8 months, o1 a stanine difference of 2
may be more 1eadily understood and applied than araw score difference
of 12 puints, However, in interpreting results in terms of derived scores,
the rescarchier should be aw are of underlying assutnptions and any limita-
tions of the derived score modes.

Measuring change

Reading tescarchers are asually more concerned with investiga-
tions in an cexperimental setting than with large-scale o1 normative
studies. Then designs sometimes call for the identification of controland
experimental groups and may involve the assessment of changes in be-
havior under specificd conditions. With 1ecent emphasis on accountabil-
ity m education, there have been inareasing attempts within schools and
by external cvaluators o administer pretests and postiests and to assess
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and account for the amount of change that has taken place during a
prescribed period of instruction.

In a Test Service Notebook entitled Aecountability in Eduzation and
Associated Measurement Problems, Wrightstone, Hogan, and Abbott discuss
measurement problems associated with accountability in education.
These authors first define accountability and then lead into a discussion of
two kinds of problems—those involved in determining the status of a
pupil or group of pupils at one time during the year and those related to
changes in performance over an insti uctional period. Academic growthis
defined operationally as “the numerical difference of two sets of scores”
(p- 5). Since this article identifies special problems associated with changes
in academic performance and offers possible approaches to their solu-
tion, the points discussed are pertinent to anyone contemplating a gains
study.

What are some of the issues that should concern a researcher
interested in assessing changes in reading behavior? In his text, Educa-
tional Measurements and Their Interpretations, Davis (1964) provides some
basic guidelines when change is to be measured by subtracting pretest
scores from posttest scores. He states, “This method of measuring change
is appropriate if the test forms are highly reliable, if the pupil or pupils
were not sclected for training on the basis of initial score, and if the
estimate of change for the pupil or groups of pupils is not to be compared
with changes in the scores of pupils or g1 oups of pupils whose initial scores
were markedly different.” He continues, “The best measure of changein
an individual is an estimate of the true change” (p. 251).

Among the problems associated with measurement change is that
of determining the amount of time to intervene betw een testings. There
must be sufficient time for learning to take place if the differences are to
represent real gains. If the time intervalis relatively short, or if there are
other uncontrollable factors which may affect the test scores at the end of
the learning experiment, then aghernate forms of the test should be
administered at the beginning and the end of the experiment. I this is the
plan, it must be determined in advance that alter nate forms are available
and that they are comparable in design and content and yiekd equivalent
scores. This issue is of real concern to researchers who develop their own
instruments or adapt standardized tests insuch a w ay that pre-established
interform relationships no longer hold.

During the preschool and primary years, reading skills may be
developing so rapidly that the level of the test administered at the begin-
ning of the experiment may not be appropriate as the final test. If a
relatively easy test is given at the beginning of the assessment, there may
not be sufficient ceiling when it is used as a posttest, In developing or
selectinga muliilevel instrument as a solution to this issue, the problem of
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developing scotes equivalent from level to level has to be recognized and
resolved.

Implicit in the Davis guidelines and the concerns ex pressed by
Wrightstone and his coauthors are the issues of regression toward the
mean and reliability of difference scores. When the sane test scores are
used to place pupils in the 1esearch program and again as pretest scores to
be compared later with posttest scores, the problem of regression occurs.
The differences in scores 1eflect not only the real gains but also the effects
of any regression that may have taken place.

Fortunately, problems of regression can be avoided through care-
ful planning. One approachis toidentify pupils for the rescarch program
by sume means other than the test used in gathering the data. A different
test or a different set of aiteria can be used to select the students. Also,
when careful attention is given to matching design and analysis
techniques, the problems of measuring change are reduced. The cffects
of regiession can then be controlled through the use of appropriate
statistical techniques.

Problems of reliability of gain scores have been vexing reading
1esearchers for years. In a guest editorial for the Spring 1971 issue of the
Reading Research Quarierly, Stake and Wardrop vividly illustrate that the
unreliability of gain scores for individuals can give the appearance of
learning when nolearning has taken place. Many statistical texts cover this
topic in detail. Both Davis and Wrightstone present examples which help
to darify the concepts of regression and reliability of difference scores.

There is no simple approach which will resolve all the incasure-
ment problems which may arise. This discussion has recognized the
unportance of formulating the problem and asking appropriate questions
.and the importance of a design that will provide reliable and valid infor-
mation about the problem. In addition, measurement issues typifying
those that many 1cading rescarchers will face have been identified. How-
ever, there are others which may be more significant to a specific research
project. Good researchers muist anticipate practical as well as statistical
problems that may arise and be prepared to cope with them.
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Conducting longitudinal research in reading

KATHRYN A. BLAKE
JERRY C. ALLEN
University of Georgia

Description of longitudinal research

Longitudinal research is one method for studying how and why
pupil behavior changes over a relatively long time period. In longitudinal
rescarch, we have two purposes. The first purpose is to describe how pupil
behavior changes as time passes or as pupils participate in particular
treatments as time passes. That is, we analyze and portray the nature of
the curve, showing rate of behavioral change as a function of time or time
and treatments in combination. The second purpose is to ascribe those
behavioral changes to particular independent events which occurred
during the time span studied. That is, we interpret the behavior we
described.

Longitudinal studies are often called growth studies or develop-
mental studics. Grow th studies are very important in gaining information
t0 increase the effectiveness of education. As van Dalen (1973, p. 241)
pointed out:

T'o teach effcatively. one must have knowledge of the nature and rate

of changes that take place in human organisms. One must know what
mterrelated factors affect growth at sarious stages of development;
when various aspects of growth are first observable, spurt forward,
remain rather stationary, reach optimal development, and decline:
and how the duration, intensity, and timing of za experience in the
developmental period affect growth.

Longitudinal rescarch is only one method for studying how be-
havior changes over a longer period of time. Other methods are the
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cross-sectional method, the semilongitudinal nethod, and the retrospec-
tive mnethod. Let's look at longitudinal research in relation o these other
three methods.

The longitudinal method involves making a number of repeated
observations on the same subjects as they progress through a number of
time periods. For example, to sty pupil growth in interpreting figura-
tive language, pupil responsc to idioms, metaphors, similes, and other
devices could be sampled when the pupils are at Grade 1, Grade 2, Grade
3, and so on. Then, this group’s average scores for each successive year
could be joined to make a growth curve.

Thecross-sectional method involves inaking one observation ondiffer-
ent subjects at a number of levels. For example, to study pupil growth in
reading comprehension skills, measurements could be made at one given
time for a group of pupils at Grade 1, another group at Grade 2, another
at Grade 3, and so on. Then, the several groups’ average scores could be
joincd to make a growth curve.

The semi-longitudinal method is a combination of the longitudinal
mcthod and the cross-sectional method. It involves measuring the same
subjectsata given level at least twice overa period of time (and sometimes
morce) and icasuring different subjects at different levels. For example, to
study pupil growth in sight vocabulary, mcasurement could be made in
the fall and the spring of a given year for a group of first graders, for a
group of sccond graders, a group of third graders, and so on. Then, each
group’s curve for a year could be joined to other groups’ curves to niake a
long-terin growth curve,

The retrospective approach involves using reports of past behavior
rather than observations of present and future behavior. People, such as
parents, who have known the pupils describe how their behavior was at
arious times. For example, to show pupils’ early progress in reading, the
parents could recount the ages when their children first became attentive
to words; when they first started to read road signs, labels, and similar
materials; their initial responses to instruction in school; and so on.

Allof these approaches are uscful in dealing with questions about
longer-term behavior changes. Each has its values and its limitations. The
topic for this paper is longitudinal research and that is what we will
consider from here on. We will look at illustrations, wncepts, interpreta-
tions, and research questions and designs.

Hlustrations of longitudinal research

Among the classic longitudinal studies are Bayley's research on
intellectualgrowth from infancy through old age and the Terman group's
rescarch on highly intelligent children’s growth in various areas from
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childhood through old age. Instances of longitudinal research in reading
include work by Bond and Dykstra (1967), Bruininks and Lucker (1970),
Mazurkiewicz (1971), and Satz (1974). More broadly, the historical
perspective is shown in Stone and Onque’s survey (1959) of time-series
rescarch for the past one hundred y cars. A curient example in education
is the work of the American Institutes for Research (A.L.R.) with Project
Talent subjects who are now in their 30s. In 1960, the A.L.R. group started
with about 400,000 randomly selected pupils. The plan is to observe
students at various periods after their high school graduation to see how
inuch the education and counselling they received helped them in later
life. The National Institute of Education recently granted funds for
another stage in the study.

To get a clearer picture, lets look in more detail at Bayley’s lon-
gitudinal work on the growth of intellectual abilities from infancy through
the life span. The research has yielded some information which has
important implications for reading instruction. For example, her infor-
mation about adult intelligence has implications for reading imnprove-
ment in post-high school students and othe: adults. In the past, one
notion has been that intelligence is a unitary, or general, ability in which
growth levels off in late adolescence. If this were so, then we could
hypothesize that growth in reading skills related tointeliigence would also
level off in late adolescence. However, Bayley (1966, 1968, 1970) has
shown that intellectual growth continues into acdulthood, that there are
different intellectual abilities which show different patterns of growth,
and that males and females show different rates and levels of intellectual
growth. The growth curves in Figure 1 show these patterns of develop-
ment in intellectual abilities during the age period between ca 16 and ¢ 36.

Bayley (1970) made these comments about-her data.

From these studies again we lave evidence for multiple mental
abilitics, which develop in different ways. Some show more continu-
otts growth than others. Some are more consistent over time than
others. It appears that one general class of abilities, whiclt may he
referred to as-verbal facility and knowledge, is not only more stable
withmindmniduals throughout growth but also continues wincrease in
adults to 30 years of age o1 older. Other abilities appear to be more
bound to stage of development. to be less stable over time, and to
reach their peak in the twenties. Sudl fluid abilities include reasoning
processes, arithnetic and verbal reasoning, perhaps attention span or
short-ternt memory and speed [p. 1i85].

To the extent that abilites sampled by the Wechsler Scales are related to
reading skills, Bayley'sinformation indicates that we can hypothesize: that
older adolescents and younger adults could continue to develop in
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reading—that is, to show higher levels in acquiring comprehension, in-
terpretation, evaliation, and processing skills in reading and in learning
toapply those skills in dealing with problems—and that males and females
would show different patterns of learning such skills.

Concepls pertaining to longitudinal vesearch

Questions in longitudinal research

Longitudinal research can be used in answering several types of
questions. In this paper, we will consider design, analysis, and interpreta-
tion for two types: questions about how a particular characteristic changes
over a period of time as students grow oider or participate in certain
common experiences with time, like schooling; questions about how a
characteristic changes as students participate over a period of time in
particular treatments, that is, any instructional procedure or other ex-
perience designed to cause changes in behavior . These types of questions
can be asked with a cross-section of students. Or they can be asked about
particular groups of students who are selected to be different on a particu-
lar subject characteristic and homogencous on other relevant characteris-
tics, for example: males and females; pupils from English speaking
backgrounds and pupils from non-English speaking backgrounds,

Changes with time

Does pupil behavior change over a period of time?

Do different groups of pupils show different patterns of behavior
change over a period of time?

Changes with time and treatments

Does agiven tremtmentaffect pupilbehavior over a period of ime?

Do different groups of pupils respond differently 10 a given treat-
ment over a period of time?

These questions, of course, are stated in gencral form. In particular
rescarch projects, they would be more specific to reflect the sitation.

Designing longitudinal research

There is a research design for each longitudinal rescarch question,
A rescarch design is a plan for collecting data needed to answer a ques-
tion. It shows the arrangement of the variables.

Theindependent variable is the variable whose influence on a depen-
dent variable is being studied. In longitudinal research, time is the main
independent variable. As Holtzman (1963) commented:
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Any approach to the siudy of change must involve two or more

measurements of the same variable a1 different times in order 10

provide abasis for inferting that change has or has not 1aken place. In

all such designs, ume is the master variable against which everything

else is ordered [p. 199).
Other independent variables are subject variables and treatment vari-
ables. Subject variables are characteristics of the pupils. Subject variables
of interest in reading rescarch indude such characteristics as visual acuity,
auditory acuity, intellectual ability, mental maturity, language facility,
cognitive style, motivational style, and so on through a wide range of
variables. Treatment variables are methods, materials, and other proce-
dures designed to influence the dependent variable. Treatment variables
in reading rescarch include such procedures as emphasis on decoding
skills, alternation of type size and style, use of advance organizers, ina-
nipulation of redundancy, timing of prereading experiences, variation of
syntactic struciures, arrangement of generalizations and specific in-
stances, and so on through myriad possibilities.

The dependent variable is the variable which may be influenced by
the independent variable. In reading research, these could be any aspect
of reading behavior or any aspect of behavior related to reading, for
example, skill in visual discrimination, knowledge of phonics rules, un-
derstanding of the meaning of unbound morphemes, grasp of concepts,
memory for sentences in various transformations, skill in finding ideas,
facility in detecting velations, familiarity with literary genre, and so on
through a very large number of variables.

Control variables are the variables which are not under study but
which could enter in to affect the dependent variable and lead to errone-
ous conclusions about the influence of the independent variable. These,
of course, vary with the independent and dependent variables being
studied.

As with other rescarch approaches, the chief criterion for an
adequate design in longitudinal rescarch is. The procedures for dealing
with all of the variables should be such that the data obtained will yield
unequivocal, valid answers to the research question about the indepen-
dent and dependent variables being studied. In later sections, we will
consider threats to validity whichcan operate in several designs. If we plan
adequate ways to arcumvent these threats to validity and if we can dem-
onstirate that we did circainvent them, then we can make valid generaliza-
tions following from the research question.

Analysis of longitudinal data
Once we obtain our data, we are ready to analyze them, As noted,
the first pur pose of longitudinal rescarch is to describe change which takes
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place in the dependent vatiable as time passes or as pupils are exposed to

. particular treatments as time passes. We seck to make four kinds of infe: -
ences when we describe change with time in longitudinal rescarch. Here
are the inferences accompanied by the evidence stated in statistical and in
ron-statistical terms. For illustration, the material is keyed to Figure 1
showing some of Bayley's longitudinal research results.

To make inferences about whether a change occurs.  Does the slope of
the curve differ from zero. Is there a trend? Does the dependent variable
change? Note that Bayley’s curves are not flat. All have slopes which
depart from zero. We can infer that intellectual abilities do change be-
tween CA's 16 and 36.

If a change occurs, to make inferences about the nature of the change. s
there a linear trend. Is there an equal change in the dependent variable
for each change in time? Is there a quadratic trend: Is there an unequal
change in the dependent variable for each change in time? Is the rate of
change positively accelerated, that is, increasing with time? Is the rate of
change negatively accelerated, thatis, decreasing with time? Is the trend
cubic, is it quartic, et.. Is there more than one inflection point where rate
of change varies as it happens when pupils grow, reach plateaus, and start
growing again? Bayley's curves suggest that females generally show a
lincar trend in vocabulary growth between ¢A's 16 and 36. We can infer
that they show equal increments in vocabulary between testing periods.
The other trends are-non-lincar. During the 20-year period, the groups
show various patterns on increments, plateaus, and decrements on the
different abilities.

To make inferences about whether subject groups or treatment groups show
similar trends. Do the slopes of the curves differ in displacement: Do the
groups differ? Are the slopes parallel. Do the groups show the same rates
and patterns of diange? Bayley's curves suggest that males and females
show similar patterns of growth on the characteristic sampled by the
Information Scale and different patteins in the other abilities. Note
espedially the two groups’ relative positions and patterns on Arithmetic v
a vis the other scales, especially Vocabulary, Similarities, and
Comprehension.

To make inferences or projections about how trends will continue.  Given
atrend, what values can we expect thiough given future time periods? In
no case did Bayley's groups reach the top of the scales. Consider wlat we
miglit expect from the next 10- or 20-y ear periods in ubili\ics like vocab-
ulary in comtrast to abilities like innnediate memory (Digit Span).

We base these inferences about concrete behavior on data at two
levels of abstraction. At the first level are scores on instruments used to
sample the dependent variable and, in some situations, the independent
and control variables. We obtain these data by measurement procedures
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designated psydiometic procedunes. At the second level of abstraction
are statistical indices we obtain by analyzing the scores with particular
statistical procedures m four categories. procedures for describing indi-
viduals, correlational procedures induding regression analysis, analysis
of variance procedunes induding co-variance analysis, and multivariate
procedures.

Each psychometric and statistical procedure las its requirements,
values, and limitations. Problems in psychometric procedures and statisti-
cal procedures compound with problems in desigg, procedures to create
some major difficulties in getting unequivocal enough data to accurately
describe the change which takes place in reality. In short, different com-
binations of procedures used to describe the same phenomenon can lead
to different results. Therefore, procedures need to be weighed and cho-
sen carefully to get the soundest results possible with the fewest restric-
tions. Bereiter's comments (1963) illustrate some difficulties:

TIhe writer [Bereiter] had the privilege of working with the Vassar
stidlies of personality and attitude changes during the college years.
Most of the quantitatise data were obtained from two administrations
of the same test battery, once in the freshman year and once in the
senior year. Sone pronounced general changes were observed, and a
natural question wash was w hether these changes occuried ataneven
rate throughout the four years or whether they were mostly accom-
plished during the fust years. Since yearly retesting of the same
persons could probably have a serious contaminating effect, samples
of one class were retested at various times—some at the end of their
freshman year, some at the end of theit sophomore year, and so on.
As often happens, howeser, the subjects, thongh invited at random,
did not accept tandomly and it trned out that samples retested in
difterent years ditfered significantly in freshman scoves. What to
make of this? We could igno e the disar epandies betw een initial scoves
and merely plot the retest means for the varions groups as a function
of time of 1ctesting and 1y to fita continuous curve of change to it. Or
we could, by any number of desices, attempt o adjust the retest scores
to compensate for differences in initial scores. Depending on the
decision, we could get the anves to look alimost any way we like—
fincar, negatively accelerated, S-shaped, or what have you.

In another part of the Vassar studies we were concerned with
differences among cutticular groups. Two questions were of interest:
4 Do different fields attract different kinds of students? and b) Do
students change differently during college depending on their major
field of study? 'he answer to the first question was unequivocally
“yes” and this made it difficult to answer the second question. Several
related meastres of “attitude growth™ were available. When raw
change was used, itturned out that the lower groups were initially. the
more they gamned durmg college. When the initial score on any one
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measure was partialed out, it was found that the hugher grou pswereon
related measures, the niore they gained. This complete reversal of
findings when the switch is made from raw to corrected cha nge scores
scems o be typical, and it is difficult not to be suspicious of it, to
suspect that it represents a switch from one kind of error to another
(p. 41
The point kere is that to perform or evaluate longitudinal research, you
need to be familiar with such problems. You can gain such knowledge in
psychometrics or statistics courses and in books like Annastasi (1968),
Cronbach (1970), Edwards (1968), and Weiner (1971).

Interpretation of longitudinal data

As noted, the second purpose of longitudinal research is to ascribe
the changes we observe in the dependent variable to the independent
variables, that is, to particular events which occur during the time span
studied. Such interpretation can be rather tricky business. As Campbell
(1963) pointed out:

We have examined the methodology of asking: “Did a change take
place here?” *What auributes changed?” “What things tend to change
together?” “What is the general, normal, change or growth pattern
for this animal, this person, this group, this institution?” “How do
change patterns vary as concomitants of social settings?” The prob-
lems encountered at this level are so formidable that it may seem
gratuitous to ask a still more ambitious one. So frequently do data
processing procedures mislead us in answering the question “Did a
change occur?” that we should perhaps hesitate before jumping to ask
“What caused the change?”

Yet, in the literature, the methodology which we are scehing to
improve, this reticence is usually lacking. Few describe change with-
outattempting to explain it. Most undertake the research assuming in
advance that they know the causal agent, asking only the question of
the degree of efficacy: be it of genetic patterns, of maturation, Vassar
College, military experience, psychotherapy, remedial reading, or
what not [p. 212}

Interpreting longitudinal data is the same as interpreting data
obtained with other research methods. We can accept hypotheses about
the causal influence of our independent variables only when plausible
rival hypotheses have been ruled out, Thatis, once wedeseribe the relation-
ships which exist and then seek to ascribe them to our independent vari-
ables, we'go through three steps.

* Formulate hypotheses about all of the variables in the situation
which could cause changes in the dependent variable, These
hypotheses include hypotheses about the independent variables,
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And these hypotheses include rival hypotheses about other, ex-
trancous variables which could be influencing the dependent vavi-
able and thus be 2 threat to the validity of the study, that is, to the
extent to which the data will yield unequivocal answers to the
research question about the independent variables and dependent
variable being studied.

« Present evidence to discount the rival hypotheses. Given sufficient
evidence, reject these rival hypotheses.

+ Accept the hypotheses about the independent variables.

To be able to carry out these three steps, we need to plan ahead
when we are sctting up a longitudinal study. We need to anticipate what
variables in addition to the independent variables could enter in to
influence the dependent variable and thus become rival hypotheses or
threats to the validity of the study. Then, we need to use appropriate
procedures to deal with these potentially problem variables. Several au-
thors (Campbell and Stanley, 1963, pp. 171-241; Bracht and Glass, 1968,
pp- 437-474; van Dalen, 1974, pp. 259-361) have described variables to
consider and procedures for dealing with rival hypotheses or threats to
validity. The inaterial below describes some variables or threats to internal
validity which need to be planned for m the longitudinal research designs
involving groups and treatments described below. (To keep down the
complexity and length of this chapter, threats to external validity are not
discussed herein. However, they merit consideration.) .

History.  Sometimes, specific events take place between the times
measurements are made, and these events operate in addition to the
independent variable to influence the dependent variables. For example,
suppose we were studying the effect of the Frostig program for training
visual perception on the development of young children’s visual discrimi-
nation performance. If the children were concurrently watching Sesame
Street, we would not know whether to ascribe changes to the Frostig
program, Sesame Street, or both. Dealing with history asa threat to internal
validity involves two procedures:

+ When treatments are beiug studied, use a control group who does not get
the treatment but who would experience the spedific events. Differences
between the tieatment and control groups could then be attributed to the
treatment, other things being equal.

« In studies mvolving treatments and in those not involving treatments,
speatfy variables which could enter in to confound the results; explicitly
survey whether the subjeds experienced those variables; a nd, if so, litnit
generalizations appropriately.

Psychological changes.  Over time, subjects may change in ways
which have nothing to do with the independent variable. That is, they may
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lose interestin the study, they may acquire a particular enthusiasm for the
study, and so on. For example, suppose we used an audiovisual program
for teaching vocabulary that had alarge novelty appeal for younger pupils
but not for older ones. Changes in the dependent variable might decline
over the time period because of differential interest, not because of
decreasing effectiveness of the program. Here are three procedures
appropriate to deal with psychological changes as a threat to internal
validity:

¢ Intreatment studies, use a control group which does not take partin the
treatment but does partake in equally interesting parallel activities.

* In both ticatment and in nonteatment studies, dentify attitudes and
interests which might influcuce the dependent variable, survey them
several times during the study, and, if they operate, restrict generaliza-
lions appropriately.

* Inall studics, chovse treaument methods which would not be subject to
changes in interest, ete. If possible, spend a warm-up period giving
subjects expericnee with the sitwation so that the novelty would dissipate
before the study starts.

Respanses to tests. . "The termfest may be used broadly to refer to. any
procedure for sampling the dependent variable, for example, paper and
pencil instruments, 1atings, interviews, mechanical devices, etc. Some-
times, testing influences subjects ina way that affects their later responses
to the tests: they may learn what is expected, they may be traumatized,
they may have theit interest aroused, and so on. For example, suppose a
reading test given first to beginning first graders involved pupils’ making,
for them, a fairly complex 1esponse like completion ot filling in the
blanks. The pupils could scote spuriously low on the first test and then
higher subscquently when they leatn how to 1espond. Such improvement
could not be ascribed correctly to the independent variable. Procedures
for dealing with testing as a threat to validity include:

* Use the same test throughout the study if possible.

¢ Thain pupils in the mechanics of 1esponding to the tests before the tests
afe administered in the research situation.

+ Use control subjects who recetve the tests but not the treatment.

Changes intests. . Overtime, tests may undergo various changes like
changes in calibiation, observers, alternate forms, and revisions. Such
changes may affect the obtained measures of the dependent variable. For
example, children might be given one form of a reading test when they
are at the primary reading levels and another form when they are at the
intermediate reading levels. If the two forms differed in relative
difficulty, differences in the dependent variable could not be ascribed
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entirely to the independent vaziable. Several procedures for dealing with
changes in tests as a threat are:

+ Calibrate mechanical devices to a norm before cach testing period.
+ Use standard procedwes for raters and observers and have training
sessions at the vutset of cach testing petiod. Assign subjects randomly to
raters and observers o1 vice versa. Be sure all subjects are L\poscd to
different researchers over ume o1 conversely that no rescarcher deals
exclusively with a particular group of subjects.

*

.

* Usconly alternate test forms which are demonstrated to be equated.

+ Usc tests wher e subsequent torms are carefully calibrated to shade into
once iamother and not vary in relative difficulty.

+ Use conuol subjects who receive the tests but not the treatments.

Statistical regression.  When groups have been selected on the basis
of scores which are abuve the mean or average. the scores they obtain
when they are retested will move lower toward the mean, Groups chosen
for the scores below the mean will show the reverse pattern. These
changes are manifestations of statistical regression. They might seem to
be the effect of the independent variable, however, they occur because of
psychometric and statistical phenomena. For examnple, suppose a group
of poor readers were chosen for a remedial treatment, with poor readers
being defined as pupils two grade-levels below the average in reading
achievement for their age group. On retesting, their mean scores could
move toward the average regardless of the influence of the independent
variable—the remedial reading program, Dealing with statistical regres-
sion as a threat includes procedures like the following:

+ In treatment studices. use a control group.

+ In studies not insolving treatments, attiibute the changes toward the
. population mean to the possible influence of statistical 1egression in
i addition to the influence of the independent variable,

Differential selection of groups.  Groups may be used in two ways: in
studies of independent subject variables and in studies of treatments.
Groups used in these ways must show certain similarities and differences
on variables related to the dependent variable:

* When groups are used to study the cffect of an independent subject
satiable on a dependent variable, these groups should differ on the
independent vartable and be equivalent on all contol variables, that is,
on all other subject characteristics 1elated o the dependent variable and
all experiences which could influence the dependent sariable. Other-
wise, given differences on these other vanables, these differences might
enter into mfluence the dependent variable and confuse the results. For
example, suppuose v ¢ were comparing the reading growth of pupils high

(5]
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in need achievement with the reading growth of pupils low in need
achievement. Differences in reading growth could not be attributed to
differences in need achiesement level if the pupils also differed on
related svariables like initial status in reading—as they sery well might.
Dealing with this threat involves steps such as the following:

— Identify possible control sariables related to the dependent variable.
— Get evidence about these variables.

— Demonstrate statistically and/or judgmentally that the groups do not

differ on these control variables.

* When groups are used in a study of a treatment vatiable, they are labeled
treatment (or experintental) and control groups. The treatment group
gets the treatment; the control group does not get the treatment, but it
does get a parallel, control activity. The groups must be equivalent on all
subject variables related to the dependent sariable and on all ex periences
except the treaunent or the control actisity. Otherwise, differences be-
tween the teatmentand control groups on the dependent yariable could
not be attributed to the treaunent. For example, suppose we were ex-
amining the effect of prereading activities on subsequent reading
achiesement in the piimary grades. If the treatment and control subjeuts
ditteredon some related v ariable, like intetligence les el, the effects of the
treatment could not be evaluated. Dealing with this threat insolves pro-
cedures such as the following:

— Geta pool of subjects and assign them to the wreatment and control
groups by appropriate procedures (e.g., van Dalen, 1973, pp. 274
279).

— Use statistical and judgmental evidence to demonstrate that the
groups arc equivalent on all variables which might affeat the depen-
dent variable.

Differential subject attrition.  Attrition refers to the dropping out of
subjcets from the study. To maintain the study’s integrity, this dropping
out must be random. The subjects must not all have a particular charac-
teristic. If the dropouts have a particular characteristic, like low interest in
reading, the attrition could influence the dependent variable. The reason
is that subjects remaining in the study might then have different charac-
teristics than the original subjects identified for study. For example,
suppose we were studying long-term growth in vocabulary. Over the
years, we could lose a number of socially disadvantaged pupils who might
come from non-homeowning families who tend to move more often.
Because of a number of factors in their backgrounds, such pupils also
probably show slower vocabulary growth, Luss of these pupils could lead
to a biased growth curve for vocabulary, thatis, the curve might reflect the
growth only of more privileged pupils. Among procedures for dealing
with differential subject attrition as a threat are:
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+ Choosc subjects who can be expected to be more stable over time, care-
fully descnbing the charactetistics of those subjects and limiting
generalizations to subjects who have those characteristics.

+ Keep records about the characteristics of the dropouts on all variables
ielated to the dependent variable. By judgmental and statistical analyses
show that the charactensties of the group do not change with time. Or, if
the group’s charactenstics change, describe those characteristics and
limt generalizations to populations who have those characteristics.

Selection interacting with other variables.  When groups are used,
sclection may interact with all of the above threats to validity. That is, in
contrast to the other groups, one group may experience a different
history, show different psychological changes, respond differently to the
testing, react differently to changes to tests, manifest a different form of
statistical regression, ot have adifferent arrountof attrition. For example,
let's look at differential attrition. Suppose, we were insestigating the role
of mtelligence in growth in word-meaning shills and comprehension and
mterpretation shills. One approach could involve our studying intellectu-
ally retarded adolescents and intellectually normal adolescents. If, during
the study, the more intelligent retarded subjeas left school to go into
vocational training progtams, the less intelligent retarded subjects would
be left in the study. In this case, differences in the reading skills between
retarded and normal subjects might be sputiously larger than might exist
in the population. Dealing with selection interacting with other threats
involves procedures like the following:

« Use in exactly the same way for each group the procedures dited above
for dealing with history, psychological changes, response to testing.
changes 1 tests, statistical 1egression, and attiition equating groups on
subject characteristics and all experiences which conld influence the
dependent variable.

+ Collectand present evidence that the groups do noudiffer on any of these
thieats to validity. 1f they do ditfer, describe how and limit generaliza-
tions accordingly.

Conclusion. To repeat. When we interpret longitudinal rescarch
n reading, we shotld consider tival hypotheses about variables like the
above threats t validity and identify whether they are plausible. If we can
present reasons for 1ejecting these rival hypotheses. we can ascribe
changes in the dependent sariable to the particular variables we used as
independent variables in the stidy. Howeser, rejection of these rival
hypotheses is difficult. We could get disconraged but we should not.
Realistically, about the most we can ask of ourselves and others s that we
design reasonably clean rescarchand then limit generalizations systemati-
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cally gn(l explicitly by showing which of these rival hypotheses might have
operated. Campbell and Stanley (1963) said it well:

Theaverage student or potential researcher reading (about the
threats to validity] probably ends up with more things to worry about
in designing an experiment than he had in nund to begin with, This is
all to the good if it leads to the design and excaution of better experi-
ments and to more citcumspection in drawing inferences from re-
sults, It is, however, an unwanted side effect if it creates a feeling of
hopelessuess with regard o achiesing experimental control and leads
to the abandonment of such efforts in favor of even more informal
mcthods of investigation. Further, this formidable list of sources of
invalidity might, with even wore likelihood, reduce willinguess to
undertake designs in which from the very outset it can be seen that full
control is lacking. Such an effect would be the opposite of what is
intended,

From the standpoint of the final interpretation of an experi-
went and the attenipt to fie it into the developing science, every
experiment is imperfect. What a check list of validity criteria can do is
to make an expetimenter more aw are of the residual imperfections in
his design so that on the relevant points he can be aware of competing
interpretatious of his data, He should, of course, design the very best
experiment which the situation makes possible. He should deliber-
ately seek out those artificial and nam al laboratories which provide
the best opportunities for control. But beyoud that he should go
ahead with experiment and interpretation, fully aware of the points of
which the results are equivocal [p. 204].

Designs for studying changes with time

Research designs for longitudinal studies can be a bit elaborate and
complex. In this section and the next, some simplified illustrations are
presented for the rescarch questions presented earlier. Control variables
are not considered her e because they differ depending on the nature of
the problem. In the presentation of designs, clipsis (. . .) is used to show
that material exists but is omitted for convenience. Analysis of variance
procedures are used in the description of data processing. This choice was
for ease in presentation. In actual situations, the nature of the particular
problem, the data, or the situation might make more appropriate one of
the other statistical procedures alluded to above.

Questions about changes with time pertain to how pupils’ behavior
changes with organic and physiological development accompanying age
or how their behavior changes as they participate in common environ-
mental experiences, like schooling, over time.

60 Conducting longitudinal research




The Time Design

Does pupil behavior change over a period of time?  The independent
variable here is time. The dependent variable is the behavior which is
being examined for the influence of time's concomitants. To answer the
question, the beginning time, time periods, and the ending time to be
worked with are specificd. Sois the measurement to be used to sample the
dependent variable. A measurement is made at the beginning time and at
cach succeeding time period. Each measurementis made with the same or
equivalent procedures. The design can be diagramed as in Figure 2.

First Time Second Time Third Time ,....... FinalTime
Mecasurement Measurement Mcasurement ... ... .. Final
#1 2 =3 Mecasurement

Figure 2. Time

With this design, plans should be made to deal with five possible
threats to internal validity which would lead to rival hypotheses in in-
terpictation, these are history, psychological changes, response to testing,
changes in tests, and differential subject attrition.

The data obtained in this design may be processed with an analysis
of variance model suitable for repeated measures. The summary table for
the analysis would look like Table 1.

Table 1.

Source of Variation df Sum of Squares Mean Square F
Total N-1 S5 )
Time te1 SSTi MSp ‘\lSTiI‘“STiS
Subjects s-1 S$Sg MSg
Time x Subjects {a-1) (s-1) SStis MSeis

The rescarch question was: Does pupil behavior change over a
periud of time? The answer is in the F-ratio associated with time. If the F
were ot significant, we could infer that a change in behavior did not take
place over the time period. If the Fwere significant, we could infer thata
change of behavior did oceur with time. Then, w¢ could go on to analyze
the nature of the trend, to see if it were linear, quadratic, and so on.

[ninterpretation, we would weigh an hypothesis about the effect of
the independent variable, time, against tival hypotheses about history,
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psychological changes, tesponse to testing, changes in tests, and differen-
tial subject attrition. If we could reject these rival hypothesces, then given
significant statistics we could infer that the changes in the dependent
variable are attributable to the physical, mental, and/or experiential
changes which occur with time.

An example of the time question specified in reading is: In the
elementary school years, what is the pattern and level of attainment in
sight vocabulary growth? The research design would involve sampling
pupils’ sight vocabulary at Srade 1 and in subsequent years, at Grade 2,
Grade 3, Gradc 4, and so on.

The Time x Groups Design

Do different groups of pupils show different patterns of behavior change
over a period of time?  The independent variables are time and whatever
variable is used in defining groups. To answer the question, the groups
arcidentificd. These groups are different on their defining characteristics
and the same or equivalent on all chavacteristics and experiences related
to the dependent variable. Then the Time Desigi is used in exactly the
same way with cach group. Figure 3 shows the diagram.

TIME
First Time Second Time Third Time ... Final Time

Group | Measurement Measurement Measurement ... Final
z z1 #2 =3 Measurement
5
S Group 2 Measurement Measurement Measurement ... Final

ER] =92 =3 Measurement

Figure 3. Time.

With this design, the threats to internal validity t be planned for
arc history and all of the other threats either affecting both groups the
same way or operating in interaction with sclection.

The data could be processed by analysis of variance model suitable
for one independent variable and for one variable involving repeated
measures. The summary for the analysis is shown in Table 2.

The research question was: Do different groups of pupils show
different patterns of change over a period of time? We look firsi fo. the
answet to the rescarch question in the F ratio associated with the Time s
Groups interactivn. If it were significant, we could infer that the groups
showed different patterns of behasior change with time. Then, we would
go on to analy z¢ the shape of cach group’s curve. For example, one group
might show a faster rate of growth than another, one group might show a
lincar trend indicating a straight line development while another might
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Table 2.

Source of Variation df Sum of Squares Main Squares F
Total - tnel) SSt1o
Between Subjects N-1 SSys
Groups gl $Sg MSg MSG/MSg@w)
error (b) N-g SSE) MSgw)
Within Subjects N(Ti-1) SSws
Time ti-1 SS74 MS; MEiMSg(y)
Time x Groups (t-1) (g-1) S$S1G MStiG MST,G/MSE(w)
error (w) (ti-1) (N-g) SSe(w) MSg(w)

show a quadratic trend indicating growth followed by a plateau or vice
versa. There are several possibilities for such differential patterns.

If the Time x Groups interaction were not significant, then we
would look at the eftects of Groups alone and Time alone.

+ If both the Fime effect and the Groups effect were significant, then we
wuldinfer that the groups differed in levelof response, that change with
time oceurted, and that the groups showed the same pattern of change
with time. Then, we would go on to examine the nature of the difference
between the groups and the nature of the change with time that both
showed.

* If the Time effect were significant and the Groups effect weie not, then
we could infer that the groups did not differ in level of response, that
change with 1ime oceurred, and that both groups showed the same
pauern of change with time,

I the Time effedt were not significant and the Groups effect were, then
we could infer that the groups differed inlesel of response but that they
did not show a change over iime. Then, we would go on to examine 1the
between groups difference.

+ Ifneither the Tine effec not the Groups effea were significant, thenwe
would infer that the groups did not differ in level of 1esponse and that
they did not show a change in behavior with time,

In interpretation, we would need to weigh hypotheses about the
cffects of the independent variables, time and the grouping variable,
against the 1ival hy potheses about the several thieats to validity singly and
ininteraction withsclection., If we could 1gject these rival hy potheses, then
we could ascribe patterns and differences in dependent variable to the
independent vatiables in a way consistent with the results of the analyses.

An example of a Time x Groups question with implications for
reading is. Between the ages of tvo and six dp intellectually 1etarded and
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intellectually normal pupils differ in the amount and pattern of change in
the prefixes, inflectional suffines, and derivational suffixes they use cor-
rectly in their oral language? Here retarded and normal pupils who are
alike on characteristics and experiences related to language are identified.
Then, measurements are made of their use of morphemes at ca2, and, in
subsequent years, at €a3, cad, ¢a3, and cab.

Designs for studying changes
with time and treatments

Questions about changes with time and treatments pertain to how
pupils’behavior changes with some training procedure they participate in
over time.

The Time x Treatment Design

Does a given treatment affect pupil behavior over a period of time?  The
independentvariables are time and treatment. The dependent variable is
the behavior examined for the influence of time and the treatment. The
pool of subjects is subdivided into equated treatment and control groups.
Given the ticatment and control groups, the Time Design is used exactly
the same way with the two groups. In addition, the treatment group is
given che treatment, the contiol group is given the parallel adivity. These
treatment and control activities are started after one or inore initial mea-
surements are taken. The diagram is shown in Figure 4.

First Time Second Timne Third Time ... Final Time

(Treatment throughout the time period
starting after Measurement #1)

Treatment
Group Measurement Mecasurement Mecasurement Final
® =1 #2 =3 «o o Measurement
£
= {Control activity throughout the time period
& starting after Measurement =1)
Control
Group Measurement Measurement Measurement Final -

=1 22 =3 « oo Measurement

Figuret.  Time

In this design, plans need 10 be made to deal withall of the threats
w internalvalidity, singly and in interaction with selection, that is, history,
psychological changes, response to testing, and so on. -
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The data cottld be processed by an analysis of variance model with
provision for one independent variable and one repeated measure. The
summary is shown in Table 3.

Table 3.
Source of Variation df Sum of Squares Mean Squares F
Total i(N-1) S$Sto
Between Subjects N-1 $Sps
‘Freatment trel SST¢ MSp, MS/MSE
error (b) N-tr SSE(b) MSE ()
Within Subjects N(ti-1) SSws
‘Time ti-1 SSepi MSq, MSi/MSE(w)
Time x Treatment (ti-1) (1) SSTiTy MSTiTe MSTiT/MSE(w)
error (w) (i 1) (N-tr) SSE(w) MSE(w)

The rescarch question was: Does a given treatment affect pupil
behavior over a period of time? The evidence for the question starts with
the F ratio for the Time x Treatmentinteraction. If the Time x Treatment
F ratio were significant, we wotlld infer that the treatment group and the
control group showed different patterns of change as time passed. The
control group would show the change accompanying time alone and
common experiences. The treatment group would show the additional
change accompanying the treatment. Next, we would go on to describe
the nature of the change, whether it was equal increments, increments
increasing in size, or increments decreasing in size.

If the Tine x Treatment interaction were not significant, there are
several possibilitics.

« Ifboth the Tinte F 1atio and the Treaunent F ratio were siguificant, then
wecottkd mfer that buth Treatment and Control groups showed the same
" patternof change with time even though they operated at different levels
of attainment. Next, we would go on to examine whethier the difference
between the treatment and contiul groups were in the expected direc-

tion, that is, if the treatment had the effect anticipated.

« If the Tme F ratio were significant and the Treatment F ratio were not,
we would infer that the treatment had no effect and that all subjects
showed a change with time.

« Ifthe Time F ratio were not significant and the Treatment F ratio were,
we would infer that the subjects did not change ovet time but that the
groups differed. Neat, we would go on to examine if the treatment had
the expected effect, that is, if the treitment was effective.

»
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* Ifneither the Time I 1atio nor the Treatment F ratio were significant,
then we would infer that the treatment did not have an effect and that
behavior did not change with time.

In interpretation, we would weigh hypotheses about the indepen-
dent variables, time and treatments, and rival hypotheses about the
threats (o internal validity singly and in interaction with selection. If we
could rule out the rival hypotheses, we could attribute patterns and
differences in the dependent variable to the independent variables in a
way consistent with the results of the analyses.

An example of the Time x Treatment question in reading is: In
terms of phonics skills, what pattern and level of attainment do pupils
show if the phonics program in their basal readers is supplemented by a
phonics program like the Phonovisiial materials in the primary grades?
The research design would involve identifying treatment subjects and
control subjects who are similar on all characteristics and experiences
related to phonics. Their facility in dealing with the various aspects of the
vowel and consonant svunds would be measured at the beginning of the
first, second, third, and fourth grades. Treatment subjects would be
tanght with a basil reader program and the Phonovisual program. Con-
trol subjects would be taught with the same basal reader program. In the
time allotted to the Phonovisual progiam in the Treatment group, they
would be given a parallel activity.

The Time x Treatments x Groups Design

Do different groups respond differently tua given treatment over a period of
time? The independent variables are time, the defining characteristics
for groups, and the treatment. The dependent variable is the behavior
studied for influence. The design is a combination of the Time x Treat-
ments Design and the Time x Groups Design. In summary. The groups
areidentified so that they are different on the defining characteristics and
equivalenton all other variables and experiences related to the dependent
variable. The groups are subdivided into treatment and control sub-
groups in a way that they are equivalent on all variables related to the
dependent variable. The treatment is specified. S is the control activity.
"The measure to sample the dependent variable is identified. The begin-
ning time, timne periods, and final time are chosen. The treatments are
given to the treatment subgroups over the time period, the control ac-
tivities to the control subgroups. The same measurements are taken at the
same tine on all subjects. The design is shown in Figure 5.

In this design, all of the threats to internal validity could operate
singly and in combination with selection. Plans need to be made to cir-
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First Time Second Time Third Time ... Final Time

“(Treatment throughout the time period
starting after Measurement =1)

Treatment Menurement  Measurement  Measurement ... Final
Subgrou #] 22 EX Measurement
Group group 3 Hieas ¢
! (Control activity through the time period
starting after Measurement #1)
Control Mcasurement  Measurement  Measurement ... Final
Subgroup #1 22 23 Measurement
(Treatment throughout the time period
starting after Measurement #1)
‘Treatment Measurement Measurement  Measurement ... Final
Subgrou 21 #2 #e Measuremen
Group group # #3 casurement
9
= (Control activity throughout the time period
starting after Mcasurement #1)
Control Mecasurement  Mcasurement  Measurement ... Final
Subgroup #1 #2 #3 Measurement
Figure 5. 'Time

cumvent these threats ur, if that isimpossible, to get information about the
extent they operate.

The data could be processed with an analysis of variance model
with the provision for two indenendent variables and one repeated mea-
sure. The summary is shown in Table 4. ,

The research question was: Do different groups respond differ-
ently to a given treatment ovet a period of time? The research question
would begin to be answered by the 7 ratio for Time x Groups x Treatment
interaction. If it were significant, we would infer that the groups re-
sponded differently to the treatment as time passed. Then, we would go
on to explore the nature of this differential response. There could be
many patterns. For example, one group might show a steady benefit over
the time span while the other might show an initial benefit followed by a
leveling off, and so on.

If the Time x Groups x Treauncnt interaction F ratio were not
significant, we coukd infer that the groups showed a similar response to
the treatinents as time passed. Then, we would goontoexplore the nature
of this similar response. First, we would examine the Time x Groups
interaction and the Time x Treatmentinteraction as described above with
their respective designs. If these interactions were not significant, we
would look at the influence of Time as described above with the Time
Design while looking at the Between Subjects effects.
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Table 4,
Source of Variation df Sum of Squares Mean Squares F
Total () (g) () $S70
(n)-1
Between Subjects (g) (tr) (n)-1 SSpg MSpg
Groups gl SSg MSg MSG/MSE )
Treatments tr-l S8t MSt, MS3/MSE(b)
Groups x Treatment  (g-1) (tr-1) SSGTr MSGT, MSGTe/MSE)
Error (b) (g) (tr) (n-1) SSE®) MSgw)
Within Subjects (8) (1) (n) SSws
(ui-1)
Time ti-1 SSTi MS; MST;/MSE(w)
Time x Groups (ti-1) (g-1) S$StiG MSt,6 MSTiG/MSE (w)
Time x Treatment (ti-1) (tr-1) SSTiT, MSpite MSTxTrIMSE(w)
‘Time x Groups (ti-1) (g-1) SSTiGTr MSTiGTr Ms’l‘iG’l‘r/MSE(w)
x Treatment (tr-1)
Error (w) (g) (tr) (ni-1) SSE(w) MSE(w)
(n-1)

* If the Time main effect and the Groups x Treatment interaction effect
were signtficant. we would infer that the groups reacted differentially to
the treatment with one showing « greater difference over its control
group than the other and thau this differential difference continued
over the time period studied.

* Ifthe Time, Groups. and Treatments main effects were significant and
the Groups x Treatment interaction effect were not, then we could infer
that the Treatment had an influence and that this influence was similar
for both groups over the time span.

* Ifonly the Time and Groups main effects or only the Time and Treat-
ment main effedts were significant, then we would interpret them as we
did the main effects in the Time x Group design and the Time x
Treatment designs, respectively.

In interpretation, we would weigh hypotheses about the time,
treatments, and groups independent variables against the rival hypoth-
eses about history, and so on. If the rival hypotheses could be discounted,
then we could ascribe the changes in the dependent variable to the
independent variables in a way consistent with the results of the analyses.

An example of the Time x Treatment x Groups question in read-
ing is: In terms of comprehension and interpretation skills, do pupils
from non-English speaking backgrounds and pupils from English speak-
ing backgrounds 1espund differently to supplementing their basal read-
ing program with a prose listening program over the elementary school
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years? The research design would involve identifying pupils from an
English speaking background and a non-English speaking background
and subdividing them into treatment and control subgroups. These
groups and subgroups would be equivalent on variables and experiences
related to learning the comprehension and interpretation skills. At the
same time, the dependent variables, the comprehension and interpreta-
tion skills to be studied, would be specified and methods of measurement
identified. The treatment subgroups would be given the supplementary
listening program. In the same time period, the control subgroups would
be given a parallel activity. The measurements would be administered in
thesain o ytoall subjects at the beginningof grades 1, 2,3, 4,5, 6,and 7.

+

Extensions
We have looked at only a few aspects of longitudinal research. The
following points should be noted very carefully:

+ Thequestuons and designs we have considered are very uncomplex ones.
Longitudinal rescarch can, and usually does, involve measures of more
than one dependent variable, more than one independent subject vari-
able. more than one treatment sariable, more than one set of groups,
mote than one set of treatments, and so on. Also, it can involve various
procedures for identifying subjects and forming groups. It can involve
various approaches to defining and specifying theindependentyariables
and sampling the dependent variables.

+ We have alluded only obliquely to psychometric and statistical problems
in longitucinal, or more strictly time series, research. They can be for-
midable,

+ Wedid not consider logistics at all. Keeping up with a set of subjects over
an extended time perod involves effort desoted to logistics in addition te,
the logistical efforts required for other kinds of research.

+ We started with questions as gisen and focused on methodology. We did
not discuss the origm of longitudinal research questions, as with all other
research questions, in theory or in other rational bases. That is, the
questions and expectations pused must follow from some set of guiding
principles trom substantive concerns in reading pedagogy, child
psychology, learning, sociology, and so on.

Conducting and evaluating longitudinal research requires knowl-
edge about these matters. This knowledge can be acquired in courses in
substantive areas and rescarch methodology, apprenticeship in on-going
longitudinal studies, and reference works like Annastasi (1968), Best
(1970), Cronbach (1970), Edwards (1968), Harris (1963), Travers (1969,
1973), and Weiner (1971).
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Interpreting the findings. some cautions

ALBERT J. HARRIS, Emeritus
City University of New York

The careful shopper in today's continuing inflation cannot always
getthebest poussible value for his money, but he can, if he wishes, subscribe
to Consumer’s Report and be guided by the results of impartial tests of
competing products, such as cars, electrical appliances, and cameras. The
U.S. Burcau of Standards and the Food and Drug Administration set
minimum quality standards for a wide variety of products. We are pro-
tected by various governmental agendies against dangerous or ineffective
drugs, noxious pesticides, and contaminated food.

But no ageney protects the educational consumer from practices
that are based on shoddy research, or on tradition unsupported by re-
search, or from innovative practices that veceive sensational widespread
publicity on little other than unsubstantiated claims. The recom-
mendations of hundieds of professors, the curriculum guides used in
thousands of schools, the plans of hundreds of thousands of teachers, and
the lives of millions of children wan be and have been profoundly
influenced by particular rescarch studies. As David Russell (1961) pointed
out, sume 1cading 1escarch has made arealimpact on reading instruction,
and as Harry Singer showed (1970), some good reading research has not
had the influence un practice that it deserved, while other studies have
influenced practice far beyond what was warranted.

The importance of reading the full report
The research literature related to reading is now so voluminous
that no single individual can 1ead it all. The wise consumer of reading
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rescarch does not attenipt to be omuivorous. It is no longer possible for a
William S. Gray to personally summarize and review the entire field each
year. Evenwhen the task is shared by four people and their assistants, asin
the recent annual summaries in the Reading Research Quarterly, the job is
arduous.

One is tempted, therefore, to rely on brief abstracts and sum-
maries. The annual summary in Reading Research Quarterly, Psychological
Abstracts, and the rric systenr’s Research in Education provide abstracts that
indicate what a study was about and often give the main conclusions.
These abstrats are¢ non-evaluative and usually do not provide enough
information to allow the reader to judge the validity of the results and
conclusions. The abstiadts of doctoral dissertations published in Disserta-
tion Abstracts are more variable. Some of them contain cnough detail to
allow a f‘url) adeqquate evaluation. Others are so uninformative that one is
tempted to ignore the study on the grounds that if the author couldn’t
write a better abstiact, many flaws would be present in his dissertation.

The proper use of an abstract is to provide a full citation and
cnough information to judge if the paper is 1clevant to the topic one is
ivestigating. If itis relevant, one should try to find and read the report.

There is a similar relationship between a brief journal article w hich
stmiat izes a long unpublished 1eport, and the fullieport. A case in point
is the Cooperative First Grade Studies. Most people who aie acquainted with
the results have rclied on the sumimaries printed in The Reading Teacker. A
smaller number have 1ead the 1eports of the Coordinating Center (Bond
and Dykstra, 1967, Dykstra, 1968) which were published in Reading
Research Quarterly. Even for the director of one of the 27 studies, w ading
thmugh the full 1eports of the other 26 projects was an onerous task. Yet
only in that way could one getat the fine points of methodology, statistical
mcthod, and logical infer ence or could one judge the effects of the many
compromises with ideal 1escarch design that had to be made because of
circumstances in the schools,

Is the study centered on one or more dear and teslable hypotheses?

This issue has been discussed in other papers in this collection,
particularly by Dr. Wardrop, and will notbe dwelt on here. Inreseaich, an
hypothesis is tenable until it is disproved. It is up to the 1esearcher to
determine if the null hypothesis holds o1 not, with regand to particula
effects or differences. The finding of a statistically significant difference
or effect does not establish the variable o1 hypothesis in which the re-
scarcher is interested as the cause of that difference. Narrowing the
possibilitics down to one may 1equite setting up and testing a number of
ahternative hypotheses.

7 Cautions v interpreting findings
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Does the rescarcher seem to have been impartial?

Most reading research is conducted by people who are not known
to have a personal stake in the outcome. When reading a repartinvolving
the cvaluation of a procedure which the report author has de . ised, or to
which he is knewn o be quite favorably inclined, the reader should read
with greater than usual caution.

Let us assume that five comparisens of a particular beginning
reading prograin with other programs have been completed. Two proj-
ects report significant differences in favor of the new procedure, while
three do not. The two projects with favorable results were conducted by
the coauthors of the procedure, while the three other projects were
conducted by people with no obvious stake in the vutcome. Under such
dircumstances, one is justified in concluding that the favorable results
vbtained by the coauthors are probably not gencralizable to other staffs
and pupil populations.

It is not necessary to assume any intentional dishonesty or doctor-
ing of results. In testing the value of a new medicine, it has been shown
over and over that if the people who administer the drugs know which
patients get the new drug and which get a control pill, that awareness by
itself can bias the results. Valid results in such studies require the use of a
double-blind procedure, in which the medical staft as well as the patients
do not kitow which patienss get the real drug. Otherwise, subtle differ-
ences in manner seem to provide a stronger suggestion of cure to those
receiving the new drug and this influences the results.

If an educational researcher has a strong bias in favor of one of the
variables being compared, this bias is likely to exert influence on par-
ticipating teachers despite honest efforts to carry on the study in an
impartial manner. The teachers using that variable may feel that they are
on the researcher’s side, and they may exert extra etfort. Teachers in
contrasted variables are less likely to exert similar effort, since favorable
results for their variable will be a disappointment for the project director.
Research assistants have even been known, in « few cases, to have falsified
results so as to get thein to agree with the project director’s expectations.

Unless there is evidence of biased procedure, the careful reader
accepts the results of such a study as valid for the particular population of
teachers and pupils. Caution requires questioning the degree to which
simmilar 1esults are obtainable with other teachers and pupils, in situations
in which a neutral, objective attitude about the variabic may be assumed.

Sometimes an experimenter reports results in which his admittedly
preferred variable fails to show any advantage. This certainly testifies toa
strong effort to be objedtive. On the other hand, it does not eliminate the
possibility that under tuly impartial conditions, there might have been a
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significant difference against that variable. Replication by other inves-
tigators with other populations is the only real protection aganst possibly
biased results.

Are the variables clearly and adequately described?

Educational research reports are frequently restricted in length by
the policies of the journals to which they are submitted. Often a projecton
which the full report ran to 8- many as 300 pages has been briefly
sumnarized in an article of four o eight pages. In such a sunmnary, it is
usually impossible to do much more than present the issues and the major
results. The reader often finds a general and more or less vague descrip-
tion of the experimental variables. Control variables are less likely to be
adequatcly described than new o1 experimental variables. Often a control
variable is described in a single sentence which states that this consisted of
the usual procedure, leaving the reader to conjecture what that “usual”
procedure really was. There may actually have been no “usual” procedure
if cachi control teacher was free to teach as he or she pleased. Rather there
may have been a hodge-podge of varying procedures.

When there is no description of a control variable, or . very in-
adequate description, one has to wonder also about the possibility of a
strong Hawthorne Effect. The researcher who does not bother to describe
whatthe controlteachers did may not have bothered to find out, let alone
to provide direction, training, and motivation comparable to that given
the experimental teachers.

If an unsatisfyingly brief journal article is important to the reader,
it may be necessary to locate the full unpublished report and to look for
more complete presentation of essential details there. The eric systemn
provides aceess to thousands of unpublished reports. Complete disserta-
tions nay be obtained through University Microfilins. Ideally the full
1report should describe cach variable in sufficient detail to allow another
rescarcher to replicate the study. An undear or inadequate deseription of
avariable raises the suspicion that a similar lack of predision characterized
the operation of that variable in the study. If the reader cannot find the
mformation he wants in the rcport, a personal letter to the author usually
clicits a polite and cooperative response.

Avre the variables potentially powerful?

As any 1reader of educational research knows, the most fi equently
reported finding is a lack of statistically significant differences. It is actu-
ally unusual to find a set of 1esults showing a consistent, significant, and
uncquivocal difference in favor of one of the variables. Rather than agree
with some skeptics that it doesn't really matter what teachers do, one
should inquite whether or not the variables being compared were
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sufficiently -different and sufficiently powerful to have a reasonable
chance to produce different results. .

A researcher who is interested in determining the effects of a
particlar kind of intervention often finds it casy to assume that if the only
change made in the education of the subjects is the inttoduction of that
intervention, the intersention is the effective determiner of pupil per-
formance on the criterion measures. But let us cousider a fairly typical
example. The researcher is interested in finding out the usefulness of a
series of 20 lessons, of about a half hour each, intended to improve ability
to comprehend and follow printed directions. The lessons are writtenata
fourth reader level and are used with two classes of fourth graders, while
two other classes, equated with these in mean 1Q and reading level, read
similar materials without spedific guidance in following directions. A
special test of ability to read to follow directions is used as a pretest with an
alternate form as a posttest. Can a difference be reasonably expected?

Here are some of the possible sources of weakness in the experi-
mental variable:

+ All of the puptls may have had some instructional guidance in following
directions in previous grades, making the experimental lessons just a
small addition to one group’s previous instruction,

+ The total instructional tinte for the experimental variable was 20 half-
hour lessons, ot 10 hours. Reading of textbooks in matliematics, spelling,
and’so forth may have imvolved an average of 15 minutes a day following
directions, which in 20 weeks would amount to about 25 hours of un-
guided practice, not counting similar practice in previous grades. Thus
the eaperimental group may have received 10 hours of guided practice
and 20 plus houts of unguided practice, while the control group received
30 plus hours of unguided practice. It would be surprising if the 20
lessons produced much of a difference.

+ The above estimates of time spent in unguided practice do not allow for
some corrective guidanee in reading number problems and other guid-
ance in reading directions duting periods not labeled as reading instruc-
tron. They also do not include practice athome while assembling models,
baking cookies, working for Scout merit badges, and so forth.

It scems evident that a study like this does not contrast training ina
partictilar skill with no training, but rather a little more guided practice
with a little more unguided practice. The difference in variables is proba-
bly not great enough to produce any real difference in results, even if a
completely valid criterion measure were available. Many studies reporting
no significant differences have been exercises in futility because the re-
searcher failed to create enough difference between the experimental
variable and the opportunities for learning in the rest of the pupils’ lives.
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Have appropriate experimental controls been used?

Ina paper of this length, it is impossible to go into any detail about
the many kinds of errors which an unwary or unsophisticated research
designer may unintentionally commit. The long chapter by Campbell and
Stanley (1963) in the Handbovk uf Research on Teaching deserves intensive
study by anyone who wants to be an informed evaluator of educational
experimental studies. To me their discussion was invaluable and I have
rercad parts of it again and again.

Aside from the adequacy of formal experimental design, the alert
reader should look for indications that the dice may have been loaded,
deliberately or through unintentional error, so as to favor one variable.

Such favoritism can take many forms. One is allowing contrasted
groups that were equated at the beginning of the study to become un-
equated before the end of the study. In one of the Cooperative First
Grade Studies that was continued beyond the first year, one variable lost
20 pereent of its pupil pupulation through non-promotion at the end of
**we first grade, while another variable lost only 6 percent. It is not surpris-
ing that the former variable came out ahead of the latter on second grade
posttests. Even if the groups were re-equated on original pretest scores,
the presence of 11 pereent more slow learners in one set of classrooms
may have influenced the teachers in that variable to slow down the instrue-
tional pace, which would have reduced opportunities to make superion
scores.

A second source of pussible bias lies in the assignment of teachers.
If teacher volunteers are assigned to a new method, while teachers from
the non-volunteer gronp are assigned o wntiol dasses, that in itself
should raise a suspicion that teacher ability and enthusiasm were not
cvenly balanced.

A third problem atises when the variables operate in different
schools o1 in different school districts. This is often the case in studies
which draw comparisons between methods which have been employed in
their respective schouls for several years. In the Cooperative First Grade
Stndies it was found that equating populations for measured pupil
abilities and teacher characteristics was not suffidient, sone schools and
districts had high scores 1egardless of method used, and others had low
scores regardless of method nsed, and this was true after an attempt to
control for pupil abilities by using a covatiance procedure (Bond and
Dy kstra, 1967, Dykstra, 1968). Thus it was possible to auribute differ-
ences found to the experimental variables only when the contrasting
methods operated in the same schools and districts.

A related problem is the unknown and usually unmeasurable
influence of the attitudes and behaviors of administrators, supervisas,
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and teachers notimsvolved in the study . These may range from supportive
and covperative to obstiuctionistic and antagonistic. Rarely can one find
mention of these pussible influences in a research report. Yet those who
have conducted research in the real world setting of the schools know that
the benevolent nentiality which is generally assumed does not always
exist. This can be a most important source of error, despite the fact that it
is rarcly mentioned or discussed.

Are the measurement procedures used
valid for the purposes of the study?

One of the central problems inycading rescarch is the selection of
tests or other measurement procedu es whach are used to measure the
results. The reliability of educational «ad psychological tests of various
kinds is relatisely easy to establish. Testvalidity is nota constant but varies
according to the mnany situations in which a particular test may be used. If
one is trying to gauge the value of instruction in syllabication, it nakes a
difference whether the test of syllabication employed requires just count-
ing the number of syllables in a word, drawing lines to show where
syllables begin and end, or stating and applying syHabication rules. ifone
is trying to find out the effect of syllabication skill on word recognition, a
test of oral pronundiation of words in a list may give quite different results
from a vocabular y test in inultiple choice form. So the results obtained are
sometimes predetermined by the criterion measures selected.

Standardized reading tests, often used as pretests and posttests,
have come under severe citicism in recent years. Criterion-based tests
often have more apparent face validity, but ay be low in reliability and
may employ arbitrary pass-fail standards. Ratings and self-report ques-
tionnaires have their own limitations. The careful reader tries to decide
tor hunself whether the choice of incasures used in astudy was reasonable
and relevant to the problen.

An inadequate criterion measure can lead investigators up blind
alleys for years. For example, many studies of lateral dominance and
rcading have used only two categories ior handedness, left and right.
Subjects who seemed intenmediate in handedness were forced intotheleft
or right category, and relationships to reading were usually found to be
non-s ignificant. Those studies which employed a third category of mixed
or incomplete handedness were more likely to find significantly poorer
1cading in the mixed handedness group than in those with established
handedness (Harris, 1957; Cohen and Glass, 1968).

Is the statistical treatment appropriate?
If oneis not familiar with the merits, limitations, and requirements
for the many difterent kinds of statistical procedures used in educational
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“research, one has to assume that the researcher had sought competent
statistical advice and leave it to statistical experts to argue whether or not
the procedures used were the best that could have been employed.

One of the important differences between laboratory experimen-
tation and classroom learning is that children in dassrooms are usually
taught in groups. When the same procedure is used simultaneously with
all members of a group or a dass, the group or class should be the
statistical unit in statistical analysis. If four classrooms are used for each
variable, and cach class is taught as a group, the number of cases for tests C
of statistical significance is properly four classes rather than 100 pupils.
With an N of four, a substantal difference is needed to satisfy tests of
statistical significance; with an N of 100, a very small difference may look
significant. The careful reader should note the author's choice of statisti-
cal unit and weigh the evidence of statistical significance accordingly.

A related concern is with the actual size and importance of differ-
ences found. There is a growing practice of reporting only whether or not
a significant difference was found, without giving the statistical findings
on which that conclusion is based. This is a very unsatisfactory practice in
that it denies the reader the information he needs in order to check the
author’s conclusions. Somewhat better is the practice of giving results
entirely in raw scores, so that a reader would have to locate a table of
norms and look up the derived grade, stanine. or percentile scores in
order to judge how important the difference was. Sometimes a statistically
significant difference does not amount to much when translated into
grade equivalents or other derived scores. A careful reader likes to find
mean raw scores and derived scores, so he can judge the practical impor-
tance of the differences found.

Are the author’s conclusions justified by his results?
In reading the section of discussion and conclusions in a research
report, one should keep three main questions in mind:

* Does the anthor provide a reasonable and logical eaplanation of the
results obtained? Sometimes bias shows dearly in an attempt to make
non-significant results look significant, or to argue away 1esults which do
not support the author’s expectations. If objective test results are non-
supportive. pupil and teacher expressions of satisfaction or dissatisfac-
tion way be played up, or vice versa.

* Does the author fous on one possible explanation of his results and
ignore other possible explanations that may be equally plausible? This
may indicate a limited vision rather than a bias, but it still can mislead the
reader. If'there is just one reasonable explanation possible, the problem
may be considered solved. If there are two or more interpretations
possible, one looks for recognition of that fact, and for recommendation
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for additional studies which might eliminate some of the alternatives.
Putting all reasonable interpretations in the veport, rather than just the
one which the author happens to favor, is a desirable procedure not
always followed.

+ Isthe degiee to which the author generalizes from his results justified by
the conditions of the project? At times we have been misled into accept-
ing sweeping generalizations based on studies which utilized quite un-
representative populations, settings, or both.

A notable exanple of generalization far beyond the data is the
statement that a minimum mental age of 6 years, or sometimes 6 years,
is necessary for a child to be successful in beginning reading. Such state-
nents were quite commonly found in books on reading instruction for
about 30 ycars, from the 1930s into the 1960s. This notion, as Singer
(1970) has pointed out, secins to have had its origins in a study by
Morphett and Washburne (1931) which received wide attention because
of Washburne’s prestige as a leader and innovator in the Progressive
Education movement. Morphett and Washburne actually recommended
that “... . a child would gain considerably in speed of learning if begining
reading was postponed until the child had attained a mental age of six
yearsand six months” on the Detroit First Grade Intelligence Test, At that
mental age, 78 percent had made satisfactory progress in reading, while
below it, the percentage succeeding diminished. Note that they did not say
that such amental age was essential, but only that learning would proceed
faster. The study had been conducted in Winnectka, [linois, a suburban
community in which the average 1@ was quite high and whose schools were
alrcady pionecring in individualized instruction.

The many authorities who cited that study during the next 30 years
as 4 basis for pronouncements about mental age and reading readiness
ignored the unrepresentativeness of the school system, the instructional
methods, the rather exactingly high standard for passing, and the abilities
of the pupils, and tended to state that a minimum mental age was a
requirement for suceess in beginning reading—a generalization which
went well beyond the conclusions of the original researchers. It is quite
possible that sorme of these wiiters never bothered to read the original
report critically, but simply borrowed the citation and interpretation from
a previous veriter. Uncritical overgeneralization from unrepresentative
tesearch led t the unnecessary postponement of beginning reading
instruction for millions of children.

What this all adds up to is that the consumer of cducational re-
search needs to utilize the skills of critical reading. He does not trust the
decisions of editors on whether or not to publish a particular report. He is
not willing to accept an author’s conclusions at face value but applics his
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own sophistication in 1escarch design, statistical analysis, and inferenttal
reasoning. When hie does this, e discovers that a perfectly designed and
executed rescarch study is as rare as a completely unflawed diamond.
With an understandigg of the constraints under which educational re-
scarch is carvied on, particularly in school-based research, he does not
expect complete peifection. But he tries to be aware of the many factors
w hich limit generalization from obtained results, and uses this awareness
indeciding how far o trust the condusions formulated by the researcher
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Linguistics in reading research

RONALD WARDHAUGH
University of Toronto

Linguistics is important in reading research because serious think-
ing about language is necessary if we are to continue to obtain useful
insights into language development and reading and any relationship that
might exist between the two. However, it takes considerable effort to
acquire linguistic sophistication. becoming proficient in linguistics is no
casy task. A doctoral degree in linguistics takes an average of half adozen
years of graduate study and marks only a beginning level of competence
for most recipients! Sophistication of almost any kind is all too often
nussing from the work thatis done on language and reading, even though
attempts are macle to appear sophisticated. The principal attempt, of
course, is to use current linguistic terminology in reporting on work in
reading. Unfortunately, the atempt sometimes provides evidence that
the researchers have stepped far outside their linguistic competence and
understanding. Iti., unfortunately, all too casy to recognize the garblings,
the misunderstandings, and the nonsequiturs that characterize such en-
deavors. Terms are misused, concepts are confused, subtitles are over-
lovked, and strawmen are stuffed, beaten, and dispatched. Of course, the
alteriative is not to attempt to use any, or much, linguistic knowledge at
all—and this alternative is inuch more common—and to produce the
instant museum picces of which theliterature is so full. The real difficulty
is finding the productive middleground—the area in which good linguis-
tic knowledge can be used to bring forth a harvest worth gathering.

Linguistic knowledge must also be used cautiously in language and
reading research. But it is not necessarily the case that better research
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would inevitably be done if sophisticated linguistic concepts were intro-
duced wholesale into that research. On the contiary, the results of “going
wild” about linguistics could well be disastrous. Lest these statements seem
wildly contradictory to cach other, let me provide some reasons for giving
this warning about the sometimes “excessis¢” consumption of linguistics.
Linguistics is not “unsafe at any speed”—rather it is unsafe at certain
speeds, particularly at the speed at which one emphasis gives way to
another.

The nature of linguistics

Linguists are concerned with theoretical issues.having to do with
what language in general is, about how individual languages are struc-
tured (for example, English), and about how languages change and vary
over space and time. They deal in powerful abstractions and they tend to
use cvidence either to support or to deny claims rather thah to deal with
issues exhaustively. Consequently, linguists do not offer comprehensive
statements about masses and masses of data: for example, they do not
usually attempt to write long and exhaustive grammars, instead they offer
tantalizing theories, generally of a very powerful nature with suggestions
as to how these theories may be tested this way or that. Quite often one
counter-example—that is, one piece of contradictory evidence—is more
important than a hundred confirming examples for a linguist because the
theory must be reformulated. It is this kind of sophisticated concern
which is most respected in theoretical linguistics. The term theory does not
appear to be used this way in research in reading.

There is, of course, another level of sophistication in linguistics—
the level which takes concepts derived from what can be called “frontier”
linguistics and deals with quantities of data in terms of those concepts.
This is the level of the textbook presentation of linguistic ideas, a level
which is inevitably characterized by a certain amount of lag. In a sense, it is
concerned with yesterday's linguistics rather than today’s. But it is this
sophistication rather than the first kind which is probably most usable in
research in language development and in reading because it has, to some
extent, stood the test of time—though possibly briefly. We all know that
five yearsis along time in linguistics; certainly the “halflife” of a linguistic
idea is generally no longer than five years!

We should note, however, that this kind of linguistics is still consid-
crably powerful. It does not deal merely with new labels for old bottles or
new formalisms for old processes. It deals with new concepts and new
understandings. This point cannot be overemphasized. You will under-
stand itsimportance if you can apprediate the significance of the following
observations. There were fundamental differegces between Bloomfield
(1933) and Sapir (1921). There are fundamental differences between
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Chomsky (1957, 1965, 1972) and such post-Chomskyans as Postal (1971),
Ross (1967), McCawley (1968), and the Lakoffs (G. Lakoff, 1970; R.
LakofT, 1968) on the une hand and Fillmore (1968) and Chafe (1970j on
the other. And Labov's linguistics (1972a, 1972b) is very different again.
Unless you dearly understand what is different among these linguists as
wellas whatis the same in their views, you probably should not try to apply

. what they are saying to research in language development and reading. A
potential researcher might evaluate his ability to do what I have just said
and thereby determine his competency to do rescarch that employs lin-
guistic concepts.

Linguists also tend to be specialists. They categorize and sub-
categorize not just into phonology, syntax, and semantics, but into sub-
categorics of each of these, for example, into generative phonology, and
even into sub-subcategories. The resultis numerous subspecialties. [t may
be extremely difficult to dig out from a subspecialty what might be of
interest in investigations into phonic abilitics or sentence processing, but
such digging is probably necessary for some rescarchers at one time or
another. In recent years investigators faced with such difficulties have
occasionally tried to find refuge in such interdisciplinary havens as
psycholinguistics and sucivlinguistics. A warning is in order abdut such
“avoidance” behavior. If linguistics is a branch of cognitive psychology
(Chomsky's famous—or notorious—assertion) and if Labov's sociolin-
guistics is really the only methodologically justifiable linguistics (Labov’s
proselytizing claim), then psycholinguistics and sociolinguistics may turn
out to be traps for the unwary, not havens for the tired. Work passed off as
psycholinguistic or suciolinguistic in nature may be little more than work
which had failed to confront real issues of lasting importance.

Linguistics is pow erful medicine. It should be taken in small doses
to avoid the risk of poisoning. But in that respect, it is neither better nor
worse than statistics. Too many studies are spoiled by over-doses of
statistics, as fragile or dubious linguistic concepts are subjected to massive
statistical overkill. Just as it is necessary to caution against the occasional
useof over-powerfulideas from linguistics inour research, 50 I must warn
against the all o reguln use of over-powerful statistical procedures
employed in order to research trivia to death. Just because you can count
something does not mean you have to count. And just because something
15 language, you do not have to treatit as though it existed in some kind of
splendid isolation from everything else.

A few simple examples can be used to demonstrate the potency of
linguistic medicine. In my classes L occasionally ask in asomewhat rhetori-
cal fashion what linguistics is alt about and answ er by saying that its goal is
the achievement of some understanding of what sounds, syllables, words,
and sentences are, and how languages differ, change, and vary and yetare
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much the same Students in linguistics take numerous courses designed to- -
make them think productively about such matters. Nowhere is there a
completely definitive stateinent covering a single one of the terns just
used and nowhere is there such a statement on the subject of language
change, variation, o1 sameness, However, you do notget quite this kind of
impression from lovking at books on the language arts and reading in
which statements daiming to be definitive do abound. Of course, it is

.necessary to do researchin the language arts and reading even though we
lack a complete understanding of the basic units and processes of lan-
guage. Butsuch research should acknow ledge the uncertainties that exist
and should employ the most complete knowledge that is available. Unfor-
tunately, too many 1escarchers still confuse statements about sounds and
letters; use dictionary sy llabication rules as though they also characterized
spoken sy llabication habits, 1ely on sentence-patsing formulas that are
patently inadequate, unrevealing, and even misleading, and are quite
undear about what is meant by such concepts as language, dialect, and
rule. What we must seek therefore in research in the language arts and
1eading is some consideration that the 1esearcher is linguistically alert. A
few years ago therewas aseries of articles in The Reading Teacher on phonic
generalizations (Bummeister, 1968, Clymer, 1963, Emans, 1967). These
articles questioned a whole lot of assumptions, but not the language
assumptions. Without this questioning, what was the point? It was like
inspedting a building thoroaghly in every other 1espect but deliberately
ignoring the foundations!

Lest it scem that I am overselling the need for linguistics in our
research, let me offer a further caution o1 two about linguistics as a
discipline, Not only is linguistics a theorctically oriented discipline, it is
also a rapidly changing one. Such change is apparently ty pical of a young
and vital discipline. It arises from different competing ideas about what
linguists should be doing, that is, about the questions they should be
ashing. There is no single party line one has to follow in linguistics. One
1esulthas been a profusion of polemical statements, and outsiders may be
excused to some extent for using the existence of such polemics for not
getting involved. After alluif linguists cannot agi e amonyg themselves on
what they should be doing and on what the facts are, why should outsiders
listen to linguists at allz Why notsay, “A plague onall your houses!” While
such r¢jection is understandable, it nay be short-sighted. We should
remember that those understandings that unite linguists far outnamber
those that divide them. You do not get much progress—and intellectual
excitement—out of agieeing to agiee all the time. In fact. you do not get
anywhere worth going. Itwould be anwise to ighore the linguistic consen-
sus on such matters asthe primacy of speech, the duality design-featur ¢ of
language, the systematic constituent-hased nature of syntax. the coneept
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of significant contiast, and so on. These agreements exist among all the
brouhaha that gets attention in some of the semipopular accounts of
linguistics.

Linguistics, however, is not our only source of knowledge about
language. Anthropologists, philosuphers, and psychologists, for example,
have all found interesting things to say about language, about the rela-
tionship of language to patterns of social organization, about the nature of
linguistic acts (saying something is doing something), and about some of
the mental processes that seem to be important in language use: remem-
bering and forgetting, perceiving and processing, and thinking and imag-
ining. Today, linguists are also beginning to take an interest in the func-
tional uses as well as the formal properties of language. For along time the
only interest that most linguists had was in linguistic form. Now many are
also interested in language function. Linguistics has become less self-
centered and autonomous and more aware of other disciplines and
broader issues. The previously mnentioned developments of psycholin-
guistics and sodiolinguistics are best understood as indicators of a
broadening of the interests of linguists. Today, language is being studied
“in conteat.” thatis, in the context of real language use. Conversations are
being analyzed, linguistic variation is being acknowledged, and the pur-
pose of speech acts is being given some of the same attention that has
previously been reserved almost exclusively for the forms of speech. The
problems inherent in such study arc legion, and little substance has so far
emerged from current concerns with what Labov has called “secular
linguistics” as opposed to “closet” (or theoretical) linguistics. But at last
language is 1egarded as dynamic and functional (that is, as something
living) rather than as static and formal (that s, as something dead, fitonly
for a kind of ritualistic autopsy).

It would be desirable to see some of these same concerns with
language as living things carried over into our research in reading. The
functions of linguage have long interested researchers in the classroom.
What has been lacking have been the necessary tools for doing good
tesearch. Perhaps the cnnrent trend in linguistics will be usefulin helping
us find suitable tools. But let us beware. since those tools are likely to be
powerful ones, they will need to be handled with extreme caution.

Linguistics and research in reading

What are some spedific suggestions and caveats regarding the use
of linguistics in research in reading? Let me make some brief remarks
about certain consequences of what I have just said for studies of oral
language and reading, and for research in general.

Much is known about the development of language in children.
There is a tong history of good work and a number of exciting theoretical
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possibilities exist to account Tor the comse of development, in particular
in the work of McNeill (1970), Bloom (1970), Slobin (1971), Vygotsky
(1962), and Piaget (1955). Nor can Skinner’s work (1957) be dismissed as
cavalierly as some linguists have done. A fascinating wealth of issues
awaits investigation. But the days of counting aie over. Hypotheses are
needed which can be properly tested. Many of these should concern the
various factors which impinge on ianguage learning—mainly psychologi-
cal and cultural factors heretofore largely negleaed by linguists. There
are lots of different linguistic ideas around; now is the time to test them
against other ideas and a wide variety of data drawn from real language
usc. Language is a product of nature and nurture. We must consider all
the variables if we are to provide a coherent account of language desel-
opment. not just the one o1 two that om theoretical orientation requires
usto see as the aitical ones. The tendency to do just thatis both a strength
and a weakness in linguistics—a kind of powerful nartowmindedness o
preoccupation results,

One particularly interesting problem has to do with how children
grow up to be linguistically different from each other. We must acknow -
edge that linguists has ¢ long been interested in how people are the same,
not ow they are different—linguists swept variation under the ing 1ather
consistently. Compare this emphasis. il you will, with the usual psycholog-
ical emphasis on differences, notmal distiibutions, and ranges of varia-
tion. Much research in linguistics glosses over differences and employs
large cover terms to group subjects together. One of the most interesting
developments inreeent studies of Child Linguage des clopment has been a
teturn o intensise study ol individual children, as in Brown's wotk
(1973), for example. Childien studied in this way tnn out to show differ-
ent devclopmental pattarns and to use language differently. Perhaps this
is one area that could be explored immediately, Tor such explotation
could have rather interesting educational consequences.

Sofarasiescarchineading isconcerned, one of the greatest needs
i5 to look at some of the basic linguistic units employed in 1eading
instruction —sounds, syllables, words, and sentences. What they are and
how they work in the spoken language is important as are then wiitten
cortelates and the naune of the conrclations, Sounds and spellings, sy lla-
bles and syllabication systems, words and meanings, sentences and
sense --whata vast array of issues they conjure up! And what complexity !
Itis very casy to think of topics to 1esearch, What are the units and
processes of speech pereeption? How do these correlate with visial units
and processes What does the eye see? How does it see? How is meaning
comveyed? How linear? How predictable? How context dependent? Is it
conveyed the same i writing as itis inspeaking? Wiiting is not just simply
speech put down on paper as anyone who has ever wiitten anything
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knows. Moreover, the purposes of writing—and consequently of
reading—are very different from those of speaking and listening, as
Vygotsky (1962) observed. What is the function of rcading?llt is a very
different function from speaking—more abstract, remote, sophisticated,
specialized, and dispensable.

Of course, language is only one component in reading instruction.
The linguistic system is only one system among many, systems of atten-
tion, perception, memory, and processing are also important. Language
itself relies on these systems. Reading is also only one kind of
information-gathering system available to people and must be seen in
relation to other systems. After all, in answer o the above question about
the function of reading, it may be that for many people reading is a largely
unnecessary communication system.

A lotof work of high quality can be done in reading rescarch right
now because the conceepts necessary for that work presently exist. But the
complexity of the problems is such that healthy caution—ceven
shepticdsm—is advisable. The whole area of phonics instruction needs a
thorough reworking. The linguist’s notion of linguistic rule is much more
interesting than the 1eading researcher’s notion of phonic generalization.
The discoveries of recent years about English phonology and the hypoth-
eses about the units and processes of phonology and the 1elationship of
speech to writing could all bear serious examination, Children know the
sound system of their language. We know something about that knowl-
edge and we know something about urthographic prindples. We need to
investigate how we can use the child's knowledge of phonology on his
behalf and how we can demonstrate to him what connections there are
between the sounds he speaks and the letters he sces.

Studies of syntactic development and of readability can profit from
the large quantities of work done on English syntax and semantics in
recent years. This work has allow ed us to gain many insights into just what
adds to the compleaity of English sentences. It is not length alone that
brings about complenity. Length merely eflects complexity ina gross but
not inaccut ate way. Sentences ar ¢ comples because of the embededness of
causes within them, because of quantifiers (words like some, all, any, ouly)
and negatives, because of their presuppositions, entailments, and con-
teats, and so on. Counting this and correlating that are not enough—they
represent quite trivial kinds of rescarch activity . Counting and corielating
with o computer serves only to glorify triviality.

Dialect differences continue to provide another source of rescarch
inspitation. Unfortunately dialeet has been « much bandied about term.
Individual language variation is probably just as important as those few
things which unite a few speakars to constitute a “didlect” group. Much of
the research presently done on dialects aud reading is really rescarch on
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sodiocultural ditferences and on learning styles, The language compo-
nentinsuchresearcl has been simplificd and attenuated to such an extent
thatmany of the results of such 1esearchishould be labeled “unsafe for < ay
consumer.” [ would particularly warn about all the controversy that has
swirled back and forth onthe subject of “Black English,” racial differ ences
in intelligence, the “cqualiy™ of all dialeas, language difference and
deficiency, and so on. The literatuie on these topics is full of bigoted
attacks on bigotry, intolerant outbuists in defense of tolerance, and pas-
sion and propaganda parading a: scholarship.

A serious concern for linguistic issues could open up research in
reading in ways almost undreamed of until a few years ago. Whatever
readingis, itis surely alanguage process. Linguistics is the serious study of
language. If weare ever to gain adear understanding of 1eading, we must
interest ourselves in the language component in 1eading. Linguistics is
certainly our best bet if we are uuly serious in increasing that
understapeing -and inc cased understanding is what rescarch itselfis all
about.
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Linguistically sound research in reading :

KENNETH 8. GOODMAN
University of Arizona

A psycholinguistic vantage point

Research in reading in the final quarter of the twenticth century
has entered an age of scieuce. A psycholingnistic vantage point has
cmerged based on a number of key premises.

These premises are simple, sofme will say self evident, yet they
racically reorient and refocus research in reading.

Reading is now view ed as one of fonr langnage processes. Speaking
and writing are productive, expressive processes. Reading, like listening,
15 a TCCEplive process, 1o less active than wiiting, although the psy cholin-
guistic activity is internal and not observable.

Readers, like listeners, speakers and writers are users of linguage.
Commmunication of meaning is what language is used for. In productive
Latguage processes, speaking and writing, langnage is encoded, kinguage
nsers go from language to meaning. In receptive langnage processes,
histening and 1cading, meaning is decoded, language users get meaning
from kimgnage.

The-new sdentific premises 1equire researchers also to see lan-
guage in its social contet. Language is both personal and sodial; it is the
medinm of conmmuication and the main vehide of human thonght and
learning.

Wiitten langunage development in huntan sodieties comesafter oral
langnage developnient, av the point where communication must extend
over time mul space.

For individuals, wiitten Lingnage almost always also comes after
oral language deselopment. 1t comes atthe point where the individualina
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literate society 1ecognizes the personal need for moving beyond face-to-
face communication to interact with unseen, perhaps unknown writers.

So far nothing I've said is cither the result of rescarch or profound
theoretical insights. These premises represent a point of view in the most
literal sense of that phrase. One need only look at reading to see them,
They are in no need of scientific verification since they are so evident—
thatis, provided that one looks directly at reading.

Conventional wisdom

Unfortunately many people, including rescarchers, have not
begun consideration of reading from the simple direct vantage point that
would lead to awareness of these premises. The study of language in
general, in fact, has been plagued by the tendeney o proceed from
nnexamined traditional beliefs about linguage. Conventional wisdom
about language is so deeply 100ted that even researchers committed to
scientific method and logic often plunge into research on language and
linguage learning with no auempt at consideration of the facts of linguis-
tic reality.

The known and the unknowable

Many research studies are further hampered by usce of one of two
opposite but widely accepted views. Inthe first view . linguage istreated as
being so well understood that it does not need examination. This trans-
lates to such statements as, “Everybody knows that ™ This view in
reading is one of the reasons the public is always so susceptible to attacks
on current reading instruction. Since everybody knows that the way to
teach reading is through phonics, it follows that programs that aren't
phonics programs must be the work of idiots o1 a deliberate conspitacy to
keep Kids from learning to read.

On the other hand it is very popular for people speaking on
reading to take the opposite view. Language is an unfathomable mystery.
Itis unknow able. This leads to justification of personal ignotance, by
statements like, "Nobody knows how reading works, therefore .. " This
then becomes a rationale for trial and error—particula ly in methods and
materials. Ifno one knows how reading wotks, anything is worth uying.

An obligation to be scientific

But language processes—reading induded—are neither univer-
sally understood nor unknowable. This leads me to my final premise.
Those conducting rescarch in reading have an obligation to begin on a
base of scientific insight and understanding. They must move to a dear
unobstructed vantage pointinlooking atlanguage, and they must hecome

+
%
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familiar with the best available theory and knowledge. Furthermore, they
must use tools appropriate to psycholinguistic research.

Linguistic insights from theory and research

Research and scholarly thought have provided a number of in-
sights about reading which .expand on the base of the premises I've
outlined. Both research and theory are in dynamic stages. That means
that new knowledge is being produced at a rapid rate. It also means that
there are competing theories and conflicting findings emerging. This
condition is notjustification for ignoring progress or reversion toa golden
age when things seemed simpler. It is just such a dynamic state of affairs
that opens up whole new directions in research—provided the research
community can hang loose and remain open to innovation.

Some highly productive insights from scientific language study
have emerged in the past decade and a half:

1. All children deselop language competence. This development is so univ-
ersal and rapid that some scholars have concluded that language is essen-
tially not learned but innate. What is most remarkable is that children
acquire not just a set of rules for generating new language; they can say
things they’ve never heard.

2. Language acquisition relates to human need for communication. The
mechanisms and motivation for acquisition of language operate in both
written and oral language.

3. Language difference is to be expected. Language grows and changes to
meet the changing needs of its users. Difference must never be confused
with deficiency. Your dialect is not a funny way of speaking mine,

4. Language 1s learned in the context of its communicative use. Learners
treat it like concrete learning if it is meaningful, and the meaning is
relevant and significant to them. Language is only abstract when it is
fragmented and/or divorced from meaningful use.

5. Lanjuage competence and language behavior are not the same. Compe-
tence results in behavior; it is the control over the process which results in
behavior. Behavior reflects but is not equivalent to performance.

6. Lo mfer the competence from behavioral indicators, it's uscful to post-

ulate a deep language structure and set of rules for generating the observ-

able surface phenomena.

Rescarch in reading must be process oriented, it must usc behavioral

indicators to infer underlying competence.

8. ‘The human brain is the organ of information processing. As such, it
directs the eye and ear and makes selective use of its input channels.
Perception in reading is largely a matter of what we expect to sec. In oral
reading the mouth says what the braim directs it tosay, not what the eye
sees. .

~1
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9 Effective reading is achieving coherent meaning. Efficent reading gets to
meaning with the least amount of effort necessary, and uses minimal
perceptual input.

10 Langnage processes, reading included, cannot be usefully studied by
reducing them to manipulation of constituent units such as letters o
words or distorting them by looking at them in highly limited and unusual
circumstances.

L1 Reading, like all language processes, must be studied in the personal and
social contexts which give it purpose.

Even if researchers find it hard to accept some of these things I've
labeled productive insights, they should still be generating exciting re-
search if only in the attempt to reject them or demonstrate an alternative
explanation of the phenomena involved.

k3

Popular unenlightened and unenlightening research practice

Pve suggested carlier some key reasons why reading researchers
have not begun with an awareness of linguistic realtiy. 1'd like to explore
now sonie reasons intrinsic to popular research practice that might ex-
plain why so much research in reading is both unenlightened and unen-
lightening.

Narrow vision

Researchers frequently operate within very narrow frameworks.
They often pluck a small item out of current practice or select a (uestion
of concern only within a specific program of reading instruction as the
basis for their research. An exainple might be to study an experimental
method of “teaching consonant blends.” Such research not only suffers
from being of value only within the narrow methodological context in
which suchinstruction is used but it also suffers from the usual failure to
examine the relationship of the item selected to the general question of
children learning to read.

_Restrictive models

Research on reading instruction has tended to be dominated by
research design models which are of limited value in providing useful
information on teaching and learning. This scems to stem from a desire to
achieve “rigor” and respectability without a sound theoretical base. Most
common is the use of the experimental-control group design. An attem ptis
nade to obtain significance, reliability, and validity through careful ma-
nipulation of data using statistics based on mathematical probability the-
ory.
Some pitfalls in the use of experimental methodology are fairly well
known:
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« Vanables are hard to control. Too much is happening in dlassrooms that
can't be monitored and regulated.

« Control “treatments” are usually pootly described and poorly controlled.

+ Unwarranted assumptions are made that all experimental classrooms are
equal and interchangeable as are ali control classrooms.

« Itisn’t possible to control learmng which takes place outside of school,
planuted andzginplanned.

« Results of mstruction may not show in anty measurable sense until long
after it is receed. “Results” of short termn experimental studies are
therefore unreliable.

+ Some wntportant aspects of reading are unassessable in any quantifiable
sense.

+ Condlusions are usually based on performance on norm or criterion
referenced tests. Such per formance may not adequately represent gains
m contpetence.

But there are more basic reasons for rejecting the experimental
maodel as a basic tool mn research on reading and reading instruction.

At best it can only “prove” or “disprove” a sinall set of hypotheses
already believed to be true. It plows no new ground, provides no new
insights.

The requirement for mass data and random samples causes a focus
only on central tendencies in statistics, whereas individual variation and
deviation may be most enlightening. We count “right” answers instead of
examining wrong ones.

Maripulation of data—however rigorously it's conducted—can
never make up for the original poor quality of the data itself. Sound data
can only come from a base of knowledge, sound assumptions, and a
theoretical framework that give the data value.

Of what valueisitto prove everyone does something if understand-
ing how one person does it is what we really need to know?

Data worshipping

Sometimes it seens that researclitself becotnes confused with data
collection and manipulation. There are so many elegant processes avail-
able, particularly with easy access to packaged computer statistical pro-
grams, that correlate, regress, factor analyze, and otherwise cause datato
engage in impressive behavior, that meaningful results are lost,
. Having produced tables, charts, arrays, and matrices, researchers
engage in ex post datum speculation about why the statistical relationships
exist, what to do about achieving themif they are good, or which should be
climinated because they are bad. Judgmentas to whether they are good or
bad is often made on a common sense level.
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In reading and reading instruction with multitudes of texts, tests,
workbooks, readability formulas, and mdnagement systems available, it's
easy to generate great quantities of data. Making sense of the data, before
or after statistical manipulation, requires some knowledge of what read-
ing is and how it is learned.

Reifying tests

Testsare always developed to provide insights into phenomena not
readily obtainable in the course of ongoing observation, teaching, or
learning. A test maker builds a test which he hopes will reveal, through
test performance, the competence he is seeking to examine. Building a
valid test requires much more than administering it to various standard-
izaion groups to establish statistical norms as well as statistical reliability
and validity. Building a test requires a theoretical model of the compe-
tence to be examined, based on adequate rescarch and knowledge. Sub-
tests, items, and tasks must relate to reality through this model. This
requirement is as true for criterion referenced as for norm referenced
tests.

When a researcher constructs his own test he is generally held
responsible for demonstrating the validity both through theoretical and
satistical means. But if he uses someone else's test—particularly one
published and in wide use—he is absolved of such responsibility.

Researchers frequently equate performance on a test in reading
with reading itself. Each subtest—"vocabulary,” “paragraph meaning,”
“word recognition”—is assumed to be a real isolatable competence or
aspect of a general competence called reading, and research data are
reported not as test performance but as if the competence itself were
being measured. Researchers rarely say “The subjects had poor perfor-
mance on the subtest on paragraph comprehension.” They simply say the
subjects had poor paragraph comprehension. The reading test becomes
reality itself, and the researcher often does not go beyond test perfor-
mance in considering the significance of data. Too often in research
reports reading is performance on reading tests.

Confusing science and technology

A contemporary madness results from the assumptions that all
uses of mechanization, industrial organization, cybernetics, and other
aspects of technology are sdentific. Technology is treated as a synonym
for science. It's asif people think that all that was necessary to get humans
on the moon was to build a rocketship to get them there. Humanity
couldn’t have gotten there, as far as present science hnows, without one;
but science made both the trip and the needed technology possible.
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Furthermore, there are infinite numbers of uses of space technology that
are possible which are worthless, absurd, or both.

In reading instruction and reading research, worthless and/or
absurd uses of technology are frequently treated as scientific. Computer
assisted instruction, computerized data gathering, instructional man-
agement systems are being built on wholly unscientific assumptions and
views. They produce neat, manipulable data which are treated with un-
warranted respedt by researchers, who are awed by their technological
trappings.

Technology can be. in fact must be, used to facilitate learning; but
educational researchers are scientists w ho must control their tools and not
become controlled by them. Not can they retreat from their ob'gation to
people into the impersonal comfort of the machine, the data. or the
inanagement system.

Recreating the world in the laboratory image

Researchers often areate simplified versions of phenomena and
experiinental designs in their laboratories in order to study the world or
some aspect of it which is too complex for direct study. Under special
experimental conditions they can gain useful insights. The goalis then to
test these insights against reality. But in reading and language research
particularly, there has been a strong tendency to view reality as an exten-
sion of the laboratory and the narrow experimental view. Phenomena
isolated for study are treated as unchanged from their occurrence in
uncontrolled redlity. Thisis a problem of great concern when researchers
or others leap fiom research to development of reading inethods and
materials. There is a teal world, and ideas—howes er cleverly tested in the
narrow confines of the laboratory—inust also be placed in the context of
this real world.

Mindless empiricism

Objectivity in reading researchis often construed to mean *hat only
the tangible, measurable. directly observable aspects of things are legiti-
mate concerns. Values, philosophical positions, theories are viewed as
unnecessary, subjective, and dangerous.

What often results is a mindless empiricism of the sort demon-
strated by the Blind Men of Hindustan. “All we know is what we can
measure” seetns to be the motto of these rescarchers. They are content to
stay on the sui face of things, to add, but not to synthesize. They particu-
larly reject consideration of values. In the name of scientific objectivity
they disdain responsibility for the effects of their studies. No field of
knowledge has been able to progress without theory to explain observa-
tional phenomnena, to generate hypotheses, to predict behavior. Reading
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knowledge has tended not to move o1 build on research because of
rigorously superficial, atheoretical 1esearch which has prevailed.

Atheoretical research often produces absurd conclusions which
are apparently supported by empirical studies and are aceepted even
though they contradict the reality practitioners must deal with. Recent
testing in California, for example, appeared to show that disproportion-
ate numbers of Chicano and black school age children suffered from
aphasia as compared to other populations. One must regard this conclu-
sion as unlikely if' not absurd, if these data are placed in the context of
what is known about language dev clopment and language and cultural
difference. Inthat context, we would do better to reconsider the tests than
to group children and build curricula based on the results.

‘The dissertation process

Doctoral research ought to provide opportunitics for scholars to
explore the frontiers of reading. Yet one of the most conservative
influences on readiug rescarch is the dissertation process. The doctoral
candidate often is up-to-date in his or hei hnowledge of research and
thought. The student should select a current problem or issue and utilize
innovative rescarch methodology. He or she ought to know more about
the topic'and methedology than the chairman or the members of the
committee of three to five faculty members, cach of whom may view
reading rescarch from asomew hat outdated vautage point, By the time he
or she has satisfied a committee and an archaic set of university require-
ments, the rescarcher may have been forced to compromise methodol-
ogy.totouchirrclevant bases, to answer already answered questions. If he
or she has builta background in linguistics and psy cholinguistics, commut-
tee members may defend their ignorance by belittling the sigmificance of
the knowledge. insights, or vantage point being used. Often the effectis to
push a student back to safe studies with traditional instiuments. Some-
times the student perses eres, but the study is cluttered and weakened by
conditions imposed by committee members. Universities and doctoral
committees must give serious thought to opening up the dissertation
process and liberating students from the yoke of tradition.

The funding process

Similarly, the process by which research gets funded works in a
conservative manner. Proposals are read and judged by those who have
made their mark and have vested interests in the status quo. Traditions of
what “good” research proposals louk like grow up which make it difficult
to tell the ingenious innovator from the ¢1ack pot. Official requests for
proposals often are wiitten in a langnage and conceptual framework
which climinates alteruate, productive models.
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Furthermore researchers must “go where the money is” rather
than deal with research that needs to be done and which they are compe-
tent to do. Sometimes research support goes to thuse who can include the
right timely key words in their proposals.

Another problem is that money goes to money. New researchers
with great ideas but no past funding find it hard to get that first grant.
Universities and funding agencies both need to expand their support of
high-risk research.

The research.pecking order

Researchers like other human beings tend to beinfluenced in their
attitudes toward others—by their perception of the status of those others
relative to their own status. So psychologists are in awe of some linguists
but show disdain for educational researchers and their work. This status-
conscious view causes some researchers from disciplines other than edu-
cation to be less careful in doing their homework when beginning re-
scarch in reading. Sometimes they don’t bother to find out what’s already
known. Sometimes they are unscholarly in the way they loosely interpret
their data. Sumnetimes they state opinions authoritatively which have no
basis in their rescarch, particularly when extrapolating from data to
methodological applications. Conyersely, eductional researchers some-
times show the up-tight, self-conscious behavior of the low-status group
member who accepts the derogatory stereotype of his group. They be-
come ever more conservative and narrow in theory, methodology, and
research scope than the “pure” scientists they emulate. Practical, applied
research enjoys less status in many disciplines than pure research which
pursues knowledge for its own sake.

Research oriented to the solution of real problems—illiteracy for
example—is treated as unworthy. That view is reflected in promotion,
salary, and rescarch support policies of universities. It influences accep-
tance policies of research journals. 1t has even had effects on federally
funded programs designed to deal with real problems.

[t is becoming increasingly clear that sound research in reading is
going to 1equire an interdisciplinary base. But interdisciplinary teams will
achieve their goals only if they can operate in a climate of mutual respect.
Elitism in any form has no place in research planning, funding, or per-
formance.

Broad jumps and other leaps

Reading has -been particularly plagued by a tendency for
“methods” of inst1 uction and sets of materials for instruction to be built by
rescarchers or consumers of research on the basis of single conclusions
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from narrow or limited research. Researchers have the obligation to be
cautious in generalizing from rescarch conclusions to implications for
practice. They also need to be careful when they change hats and become
authors of basal reading texts that they consider all necessary inputs.
become informed about all relevant concer ns, and operate with the same
scientific cautions which they employ in their rescarch.

Early uses of linguistic concepts in reading research led to the
so-called “linguistic method” and a rash of “linguistic readers,” all based
onasingle linguistic principle of minimal differences betw cen phonemes.
Phonics prograns were renamed “decoding™ prograins to capitalize on a
popular misconception that learning to read w as“decoding” phonemesto
graphemes Better instruction will result from scientifically based re-
search but not in a simple direct way. Rescarch is needed on how r sading
works, how it is learned, how effective various programs for instruction
are. The knowledge from such research must then be integrated with
other practical knowledge to produce more effedive instruction and
more universal learning.

What are the requirements of good readin g research?

Some of the reasons for poor o1 nonprodudtive research have been
explored above. In contrast, here are some of the requirements for
linguistically sound reading rescarch. Sinply speaking, the more that's
known about reading, the more necessary itis for researchers to base their
studies on a wide understanding of what is known. Research must be
consistent with modern insight into language and language learning.

Rescarch studies of large numbers of subjects must give way to
depth studies of small numbers, such as those popular in linguistics and
developmental psycholinguistics. If a rescarcher can find through the
study of a single subject how reading is used to comprchend a writer’s
message, an important contribution will be made to human knowledge.

Real people using real language in varions real situations must be
the objects of research if we are to understand reading as it really is.
Research problems are being generated today from a variety of product-
ive sources.

Theories and models

As we attempt to understand the phenomena observable in read-
ing acquisition, models and theories arc emet ging. These models produce
predictions and hypothetical explanations of reading phenomena. Very
useful studies can emerge designed to support o1 reject these theorics,
models, and hypotheses. Studies which provide data which are consistent
or inconsistent with a theoretical view will make dear whether any existing
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model is most «useful m dealing with reading. The models become more
powerful as they are tested against 1cality and our knowledge of the
reading process grows at the same time.

Anomolies

Another base for generating uscful research in reading is in the

numerous unexplaned anomolies which now exist. For example:

« Why do virtually all childien acquire oral language without professional
assistanc. e yet some Childien don't seem o learn to read casily and well?

+ Why do schools appeat 1o be less suceessful in teaching reading to boys
than gir-ls, blacks than whites. poo kids than rich ones? Too often we
start fream the “fact™ of the difference in achiieyement and speculate on
cause. Woe need to understand why and in what ways we'reless successful
with sorme groups of kids than others. ‘

« Why, 112 a hterate societs with universal access to instruction, do some
people xemain functionally illiterate?

Rejected absu rdity

As we coame to understand more about the reading process. much
usetul researcha can come from reexamining the absurd findings of less
enlightened rescarch. Why do some groups have low norms on 1Q and
achievement tests? (We know it isn'ta real difference.) Why has knowl-
cdge of the alphabet been a fair predictor of later performance on
reachng tests? VWWhy do even ridiculous instructional programs succeed in
helping some kuids to learn to read?

Unsolved real problems

Bold new approaches to real problems in building the knowledge
base necessary 1o achieve universal literacy are possible and necessary as
the reality comes into focus.

A key excample of an urgent unsohved problem is how to getat the
competence urx deilying reading comprehension. In this, as in nany other
questions, it's ezsict to see wlhat's wrong w ith current solutions and prac-
tice than to dev elop new approaches, We know that all current techniques
try to mfer cotraprehension competence from post reading performance.
Such inference is never really adequate. Itis always distorted.

Another major unsohved question is how much the silent reading
process differs [rom the much more casily studied oral reading process.

These ¢ uestions frustrate but they also tantalize. Probably break-
throughs will ¢ ome from interdisciplinary teams, drawing on knowledge
and methodolegy fi om linguistics, psychology, and education.
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The time has come

Itis not unreasonable to ask now that researchers bring a modern
base of knowledge to their rescarch. It is not unreasonable to expect them
to conduct rescarch wort hy of time, effort, and expense—rescarch which,
whether big or small, contributes to some degree to mov ement toward the
goal of universal literacy.
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Social aspects of working with the schools

NICHOLAS J. ANAS FASIOW
Indweng Univeraty

In addition to the more technical design and measurement prob-
lems of reading rescarch, there are more practical aspects involved in the
maragement of cutering into, vperating withing and exiting from school
situations it which one comducts research. This article will give cxamples
of the “sodal” problems of school research and provide spedific state-
ments, regarding generalizations that have been derived from experi-
cnee, 1o aid in condudting rescarch in school seuings. The comments are
meant  applhy 1o both sl scale (one class) and large scale (maiy class)
research projects,

Entering the school

I'he researcher should recognize that educational research is not
Ighly valued by the schouls, in fact. it often is pereeived as unimportant.
In v opinion, school personnel fu oo often seem more interested in
proving that something they don’tlike is “bad™ than they are in gathering
data to support theit practices. T the past, nuany studies which ave used
children in school settings have been highly criticized, and often justi-
frablv. The major aiticism school people have made of the educational
researcher 1s that the rescarch isn't practical and hasn‘t helped the school,
teacher, or student, More important, the teacher frequently suspeets that
pure” research doesn’t add to “science™ as rescarchers claim, nor add to
the basi fund of knowledge. Therefore, before the rescarcher contacts
the schools. some attention must be given to the question of why a school
would want him to do the reseach in their setting. He should be con-
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vinced that what he wants 1o do is worth the time teachers and children
will devote to his task. In addition, he should have developed a rationale
that he can explainand defend w the school personnel. Once the rescarch
worker has developed a rationale, he should be cuwtious as o what he
promises the school. Frequently, in om desire to secure a school popula-

tion, we promise 0o much. 1 refer o this as the “Panacen Trap.”

Educators have tended to see cach new innovation as a panacea forsolving
all their problems. Rescarch workers sometimes have become over-
enthusiastic as to what their rescarch will demonsuate if their hypotheses
are supported.

My bestadvice on how to initiate entrance into a school is to call the
central office of the school.to find out if there are specific sets of proce-
dures for gaining permission to conduct rescarch in their schools. Once
these procedures hiave beenidentified, follow them in e ery respedt. If itss
not included, add 10 whatever procedures the school may have personal
tontict with each member in the hicrarchy related 1o your vescarch. For
example, if the superintendent approves the project, be sure to contaer
the principal of the school dircatly and in person. Inexperienced re-
searchers frequemtly will by-pass the principal and contact teachers di-
rectly. This is so serious a mistake that 1 would suspect few rescarchers
with any experience in conducting rescarch in schools will do so without
first securing the full cooperation of the princdipal. ‘The principal sets the
tone of the building and can do much o facilitate or. more importantly,
subvert vour efforts.

Falsoaun of the opinion that the principal has the right to know the
full details of the rescarch, and it is the obligmion of the rescarcher to fully
inform the principal and answer any questions he might have. The stimu-
Euion you may provide him by discussing vour ideas with him may be the
ultinuate service vou perform for the school. The prinapal’s role is often
one of isolation, and he tends o enjov discussing ideas with outside
personnel.

Following attainment of the principal’s approval, ask for and
gemb insist upon 4 meeting with the teachers, preferably after school or
attheirlunch period. Frequently, a principal will want to take vou directhy
to a clssroom at the time vou are w do sou rescarch, and vou will find
that he has notasked the teacher's permission to participate inthe project.
Fwould hesitate to conduct research with children from dasses where the
teacher has not been allowed o examine the instruments o be admims-
tered and ask questions as to the puipose of the rescarch. Many schools
will require that vou inform parents that their child is to ke partina
research project. A letter informing parents of the project containing a
brief description of the goals and objectives of the research is usually all
that is necessarv. The phrase, *If vou have any questions regarding the
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project, please call .. " is usually sufficient to secure the cooperation
of most parents.

Increasingly, teacher associations and unions are playing a decision
making role in school districts. Be sure to check with the superintendent’s
office for guidelines as to the.union’s role in the school district where you
plan to conduct research. There may be limitations as to when you can
meet with teachers and the teacher’s role in participating with the re-
search project. A check with the union representative will help clarify the
local policy. '

A productive researcher on the west coast has very little problem
obtaining large research populations—usually as often as he desires. The
generalizations I have stated above are drawn from his behavior. He
always meets the principal in an unhurried manner and later meets with
the teacher or teachers to be involved. 1f asked, he reports his general
findings to the parent group or speaks on any other topic of the PTA'S
choice that s within his realm of competence. For one research project, he
was able to secure without a single objection from principal, teacher, or
parents, the entire fourth grade population, which was located in 22

‘schools.

Political pressure groups and pet theories

If you are planning on trying out a departure from the school’s
regular program—tfor example a linguistic program in contrast to a
phonics program—take care to explore fully with the superintendent or
his representative whether or not you will encounter emotional resis-
tances due to pet theories in the district. Occasionally, a research worker
will unknowingly find himscIf the center of a district-wide political camn-
paign duc to the fact that his rescarch appears to counter a prejudice on
the part of a minotity of the school population. For example, recently the
director of 4 national study had to fly to a school on the west coast and
appear before an open schoolboard meeting because one of the stories in
his material, which dealt with population data, was misinterpreted as
family life education by one of the schoolboard members. Studies that
deal with 1cading compi chension may contain innocent paragraphs of
content that are unaceeptable to some local groups. In addition, there
usually are other rescarch projects being conducted in the school district.
If these projects have an opposing orientation to the one you plan to
conduct, explore whether your project will be perceived as a threat to the
conductors of the original project.

In one study in which I was involved, a schoolboard member was
the coauthor with the 1cading supervisor of an experimental reading
scries. He was extiemely hostile toward evaluation of his project and,”
more important, perecised altother 1esearch projects in reading as rivals.
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School district personnel frequently willeject your projectas a protective
device to avoid any and all public-1clations problems. Tlierefore, itis best
t explore with them direatly whether o1 not your project will canse
conflict. The open discussion does two things: 1) it often will make it
possible for yon to conduct your 1escarch becanse it will give you the
opportunity to reassure them that you will not canse a problem; and 2)1f
your project possesses a potential threat to some group, you will be saved
the embarrassment of having yow study used for political purpose by
local newspapers or board members tunning in local elections. [ have
endured both experiences and enjoy ed neither of them at that time nor in
retrospect.

The nature of the child sample

Make anattempt to verify the nature of the social class status of the
children you are to test. Walk around the neighborhood and observe for
voursell the general characteristics of the schiol to determine whether the
outward look of the homes meets your exvedation. You can often be
fooled by the arithmetic mean the school has as ailable. The data may look
typical. but may be a result of dichotomons groups. For example, in an
upper-middieclass school, we discovered a trailer court hidden behind a
high hedge “The trailer conrt children had just been tansferred to the
school. The mean achievement level of two-thirds of the class was the
cighticth percentile. The remaining one-thitd, the trailer conrt children,
were achieving at the fortieth percentile level. Combined, the total group
mean score was in the 60s. In another study, we were led to believe we
were dealing with an economically depressed population. When we en-
tered the classroom, many childien did not look like the typical deprived
group Particularly, then dothes indicated a higher purchasing power.
More important, they were extremely verbal children and spokestandard
vernacular. We discovered that a number of graduate students attending
a medical school across the street entered their children in these classes.
As you know, graduate students make very little money, so the children
qualified on economic grounds for these classes.

Asking the principal whether he uses any type of special grouping
procedures may uncover some unique styles. In one school, we found six
sections of the sixth grade. The prindipal indicated to us that he had
assigned to a teacher who had majored in psychology all of the more
serious emotional problems. To a second class, he had assigned a former
high school teacher and had given her the major behavior-control prob-
lems. ‘The other four classes were, he reported, rather placid, which
greatly reduced his work since this made it necessary for him to deal with
only two teachers instead of six.

In every case itis best to secure a larges sample size than needed for
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yout rescatch becanse the problems listed above are usually uncovered
after the fact. In many cases you will have to discard data. Lhus, having a
larger sample than needed will save your stucly.

Creating a positive climate

If you are to use only some dasses in a school, offer to meet witks the
other teachers to share your expertise. You necd not discuss your experi-
ment if knowledge of the treatment willinterfere with your study. Talking
about new trends in research as in reading o1 language arts will help
aeate a positive atmosphere for you and your associates. Although the
class vt children may not be ready for you when you are ready to adminis-
ter your instiuments, do not mistake the teacher’s scheduling problem as
not caring about puncuality. Nothing is as disturbing to a teacher as
having a class ready and then having the researcher arrive five to ten
minutes late. The same principle holds for your appointment with
teachers to describe your study. Many times you will have to make the
decisions about being on time by insisting that you leave the principal’s
officc even though Lic appears tobe very relaxed about thetime. Recently,
we were to explain ous study to all the teachers from three schools at 1:00
p.m. The principals took us out to lunch and we were all engaged in a
lively discussion about schovls. When we asked how long it would take to
drive to the meeting place, they said, “"Not long.” We grew increasingly
anxious en route, as 1:00 p.m. approached and the drive was much
farther than we expected. An iy silence greeted us when we arrived late,
and it continued o emvelop the room. We attempted to place a share of
the blamne on the prindipals by noting that their generous Southern
hospitality had caused us to be late, but that only made matters worse. It
was more than an hour before we felt we had the group of teachers with
us.

Teachers desire all children to take the instruments and share in
the rewards. It is difficult for teachers to aceept the notion of a random
sample. If it is feastble, administer your insttument to the whole class and
sclect your sample fiom the total group. In some studies where time
consummg individual testing is done, this procedure is impractical. How-
ever, if you institute a behavior modification study in which rewards are
admimstered to only part of the dass, teachers will desire you to provide
the whole dlass with some type of reward following the study.

Space

Most schools have limited space for extra projects, If your research
tequites a special toom for administering your instiuments, you may find
that you will conduct your study in unique settings. I have administered
instruments in supply 10oms, the teachers’ lounge, basements, picnic-
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lunch bench areas, hallways, cafeterias, and in one case, the outer section
of a bathroom. 'The principal who is tuly willing to cooperate with your
study usually will find some place for you, even though you may have to
operate on a highly flexible schedule. For example, our schedule for
collecting language data in one large met opolitan school was as follows:
On Mondays and Wednesdays we used the speech room and,.on Tuesdays
and Thursdays, the auditorium. On Fi idays we had a corner hall which
led to a dead end. This required our research assistant to move the
equipment daily and on some days, when a “sut prise” program was held
in the auditorium, to cancel her appointments. If you can use the total
class, you have greatly simplified your procedures, but have not—as we
shall sce in the next section—totally solved your problem. In some cases,
we have rented a small trailer. By placing the trailer close to the school
building, children can be brought to the testing site casily. Of course, the
principal’s permission should be obtained before renting a trailer.

Administering the instruments

Lwould snggest that inall possible instances the teacher should not
administer your research instruments. Teachers are prone to want to
assist children and frequently will provide nonverbal cues to help them
solve problems. On some occasions, teachers, wanting the child to meet
with success, will provide direct help. And in some, hopefully rare, in-
stances the teacher in his or her anxiety for the class to do well will
actually provide children with answers. If this occurs, your only option is
to destroy the data, I maintain we are guests in a teacher’s classroom, and
whatwe observeis privileged information. If a teacher intentionally helps
children, we are in an ethical position of destroying the data but not the
teacher. Inall cases, I would recommend trained research technicians or
the rescarcher himself administer all instruments. In this respect, it is
recommended that all pilot studies be conducted by the principal inves-
tigator Usually, only you, the principal inv estigator, will be able to make
decisions when emnergencies arise. Once all the details have been worked
out, others can collect the data for you. Teachers on leave make excellent
rescarch assistants. They hav e the ads antage of knowing the schooland of
being accepted by classroom teachers; they are familiar with school regu-
lations and are confident in handling individual o1 groups of children. In
some states, having a credentialed teacher as your research assistant
reduces many school-related problems due to legal constraints on who is
legally able to supervise children. Teachers on leave readily respond to
training and are usually very cooperative research associates.

Occasionally, one finds himself in a classroom where the teacher
feels highly threatened by the rescarcher. Fortunately, not too many
teachers show abnornal behavior patteins, but in almost every school
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district there is at least one teachar whose room should be avoided. Be
sure to ask the principal if there are any teachers in his schoel who should
not take part in the study for any reason. I do not suggest you probe to
find out the reason, accept the common exause for p.nholojg) giveu by a
priucipal: for example, “Teacher X has had a great many family, health
and/or personal problems.”

In establishing rapport with children, ash them if they know what
they are going to do with you. With young children, we most frequently
tell teachers to inform their dass they are going to play a game. One child,
while walking from the first to the:fourth floor of the building, revealed
that he was afraid we were going to clectrocute hinnif he wasn'tgood. We
pursucd the issue, asking why he should think such a thing, and found
that was what his teacher had informed the entire class. Due to the fact
that we were nsing licad sets and tape recorders, we had to eliminate the
class from our sample. Clearly this teacher was disturbed with the
childien—or with us. Incither case, the data obtained would not be valid.

The unexpected and interrupted

We were adnunistering a self-concept measure to a second grade
class in an cconomically depressed area in Temnessee. Half-way through
the administr ation, the prindipal canieinto the rovmand whispered to the
teacher. The teacher then came over and asked if she could speak to me.
My two rescarch assistants ashed the children to wait a minute. To make
matters short, a local merchant of @ Mexican restaurant had arrived
unanmounced at the school with frito chips, Mexican hats, and a pinata
filled with goodies. He insisted that he only had one-half hour. The
principal said that the 1est of the school was gathered around the flagpole,
and he and the teacher wondered if 1 wanted the class I was testing to be
left out of the adtivity in vrder to finish the administration of the instru-
ment. The choice was not a rescarch choice, it was a moral one, Did T have
the right to continug the administration of a measure and keep one class
of children from the excitenient that wes going on outside? We stopped
the administr ation, went owtside, ate frito chips, donned Mexican hats,
and watched the clulden saramble for the candy and toys once the pinata
was broken. As we came back in, my graduate assistant asked, “How valid
will these tests be?™ Cheered by the relevance of my student’s question 1
said, "It's a1escarcliable question, but after we allow the children to finish
the task, we'll probably throw these tests away. If you are interested, we
can design a study to measure the impact of a pereeived-to-be-positive
experience on childien’s self-reports.” In other words, most large-scale,
so-called research projedts in the school are vpportunities to identify and
generate hypotheses, and should be perecived as such.

ANASTASIOW 107

LRIC 1.3 '




Major interruptions ocan with such frequency that I almost expect
a fire drill to occur while F amin aschool, Last February the principal did
warn me he was to have a drill that morning, so I was prepared. But I was
notready—norwas the prindpal—for the four fire engines, onc hook and
ladder truck, ambulance, and three police cars that arrived at the build-
ing. His remark to the fireman bears repeating. He said, “I'm sorry. I've
only been here five years and I keep forgetting to call the station to warn
youof my drill.” The response by the fireman is of interest but is X rated.
What Lam sayingis that I, like the principal, have only been here a
few years; and research in the schools is a source of continuous surprise.
Classeswill be on field trips, at a puppet play, in another room, or listening
to astory in the libtary. Much more difficult to handle is the situation in
* which the class may have just gone thiough anegative experience with the
teacher. A colleague of mine was administering an experimental formof a
reading test in a classroom in which a piano had been pushed against the
twossides of one corner to make a triangula space. While he was handing
outthe iistrument, a small voice came from that space: “Sir, I don't have a
copy.” Recently we went to a rural first grade dassroom to conduct a trial
session of o langnage curriculum. We noticed that a young girl was
sitting ina pool of liquid, and the teacher had not excused her nor offered
her any assistance. When we asked the teacher what had happened, she
said, “She always wets during music.” 1 was rather surprised when my
colleague quietly said, “Per haps that was the most appropriate response to
the lesson.”

Leaving the school

After yowr research project has been completed, a letter should be
sentto all parents whose children ok partin the study. The letter should
be written in lay tenns summarizing the major findings and thanking
parents for their cooperation. This action will do much to insure your
continuing acceptance by the schools and parent community for future
rescarch projeets, Occasionally a parent may wish to know more about the
research, and yow phone number inchuded in the letter with an invitation
to call for additional information will satisfy this need. The letters can be
sent home viathe schools o appeat in the school’s newsletter, if one exists.
Inonesstudy, we were able to maintain contact with over 90 pereent of our
rescarch population over a period of four years. 1n some cases, parents
who had moved from the school district informed us of thei new loca-
tions and volunteered their child’s continuance in the study.

I also recommend that any journal article shonld footnote thanks
to the school district involved. In some rare cases, where the data may
reflect unfavorably upon the schools, personnel should be given the
option as to whether they are identified specifically.
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Reporting: the last major step in the research act

BRUCE TONE
Editorial Associate
Reading Research Quarter Iy

The importance of effective reporting

The most compelling, original, and carefully executed research
will have minimal impact until its findings are communicated. Although
rescarcltis a worthy acitivity in and of itself, its printary aim is to increase
man's knowledge; and it cannot do that unless it is reported clearly. It
must be logically o1ganized, complete, ind clearly and carefully written.
So essential is the need o report research effectively thatitis argued here
that reporting is the last major step of the research act and that the impact
ot all the vital steps in conducting good researcliultimately depends ont it.

Although research is often reported verbally, more often it is
written; and this chapter focuses on that method. Most of the points
considered, however, are applicable to both forms of reporting. A discus-
ston of how andience aw areness can help insure a good report precedes a
relatively prescriptive analysis of the essential sections a complete report
should indude. The chapter concludes with the consideration of somne
miscellaneous concer s, most of which are related to specific style prob-
lems. Much of the material in the chapter has accrued from encounters
with manuscripts on reading rescarch that had been critiqued and edited
by experts in the field. Consequently, this discussion frequently clarifics
what a repor t ought to do by pointing out what some researchers unfor-
umately do instead. If that treatment is reminiscent of composition
counses. consider that 1esearch reporting is essentially just good exposi-
tion, the goal of all freshuan composition teachers and manuals.
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Audience awareness

Adopting the reader’s point of view

Editorial analysis of research manuscripts reveals how closely re-
lated clear thinking is to clear repotting. That is not to imply that when the
researcher reports ineffectively, he does not understand his material.
Rather, intense involvement in the material sometimes betrays the re-
searcher when it is time to write the report. The rescarcher is so close to
the material that it is extremely difficult for him to remember the audi-
ence’s uninformed condition and to recognize the need to arrange the
report logically from that point of view. Also, the researcher, who is so
familiar with the subjects, materials, and procedures, may gloss over or
omit details the reader needs in order to understand the report. Some-
times the reader’s understanding is muddled because synthesis that oc-
curred in the researcher’s mind during his activity goes unexplained in
the report. These problems are avoided by adopting an awareness of one's
audience.

Selecting an audience and a vehicle

Theaudience to be considered must be selected first, however; and
that selection is the resultof the thinking the rescarcher doesin choosing a
vehicle. This selection will be effected by the material itself and by the
audience the writer wants to reach with that material. A publisher for the
practitioner audience, for example, would be much more interested in a
study with immediate classroom implications than in one with implica-
tions primarily for future rescarch. And the practitioner audience would
be more interested in those implications than in the design or implemen-
tation of the research. Thus a report written for such a journal may need
to frame that relevance from the outset. An audience of fellow research-
ers, however, is usually suspicious of a report that begins by stressing
implications; and a journal published for such an audience may requirea
presentation that delays dealing with the implications until the reader has
a chance to examine the study and its findings.

Even within audiences, specific publications may treat reports dif-
ferently. In so doing, they tend to cultivate a more specific audience,
which comes to expect the kind of reporting that attracted it in the first
place. Sometimes a publication’s “style™ of reporting is controlled by its
need to marry its audience’s priovities to the economic factors in publish-
ing. Such considerations may affect the choice of subject matter as well as
how extensively it can be treated.

The rescarcher’s concern in all of this is one of awareness. After
determining the appropriste audience, the researcher must target a logi-
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cal publication as a vehicle for the report. The process then reverses. The
nature of the vehidle selected and its particular audience act as levers on
the reporter and may modify the intentions for reporting the rescarch.

By carefully selecting a vehicle and by then preparing the report
specifically for submission to that publication, a researcher considerably
improves the chances of getting a 1eport of good researcl: published. One
way to do this is to examine carefully both the kinds of reports a publica-
tion has been printing and any stated intentions of its editors to publish
broader content. Many journdls have manuals or guides that give authors
clear indication of the kind of material the editors accept. Such guides also
detail procedures for submission that, if heeded, can insure the considera-
tion of the manuscript.

A publication’s audience can be determined from information
supplicd by the publisher, but some simple reasoning can also prepare the
rescarcher to write with an appropriate audience in mind. A research
oriented publication, such as The fournal of Reading Behavior or the Reading
Research Quarterly, will have an audience of researchers, college teachers,
spedialists, and graduate students from both the specific field and from
numnerous related ficlds. Though varied, such an audience has a common
sophisticated interest in the ficld, and it is not difficult to determine at
what level explanations must begin and what the audience in general
expects fromn the report. At the same time, the diversity of such an
audicence underlines the need for clarity and predsion so that each reader
can casily identify the relevance the rescarch reported has for her or him.

Outlining the essentials with the audience in mind

Audience awareness stresses that the organization of a research
report ought to be structured from the reader’s point of view. As in any
good essay, the reader expects a general structure that moves from an
introduction thiough a development to a conclusion. Within this struc-
ture, the readers of rescarch journals expect to learn what was done, why
it was done, how it was done, and what the outcome was—and preferably
in that order. Thus, the careful delineation of a problem, the develop-
ment of a rationdle, the execution of an appropriate design, and the
analysis of results can help guarantee a well organized report; for the
author has full control of his material from the outset. A logical considera-
tion of how the reader can best comprehend this material leads to mean-
ingful organization, w hich in turn facilitates clear writing. A strong orga-
nization especially guarantees effective transition between parts and also
between paragraphs. _

In most instances where good intentions to cover all of the essen-
tials end up in muddled reporting, the researcher would have been
greatly aided by vutlining the report before beginning writing. Bearing in
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miind the logical requitentent that the exposition begin, develop, and
conclude, the reporter of rescarch can translate the joun nalistic require-
ments of what, why, and how into the niore specific sections that a
research report should include: a brief but direct explanation of exactly
what the study did; a statement of the problem and a discussion of the
background and rationale for the study; areview of related literature; any
hypotheses being studied. a description of the procedures used, including
afullaccountof the instruments used, the statistical techniques employed,
the population studied, and any steps used in collecting the data; a
discussion of the limitations and assumptions of the study; a presentation
of the findings; interpretations of the findings; conclusions drawn on the
findings; and a discussion of the implications of the findings.

There are other acceptable frameworks; but to be complete, a
reporter needs to cover all of those elements that apply to his study in
some logical way. Various ty pes of research will modify the requirements
of a good report discussed in the follow ing section, which is most closely
aligned witl reporting experimental studies. Not et ery report would have
a separate section for cach of the clements just listed; nor would every
manuscript present them in the order given. The amount of flexibility in
the prescription is controlled by the type of study, by its content, and by
the needs of the selected audience, The important thing is that the
rescarcher report dearly and completely. using some framework that is
logical from the reader’s point of view.

Elements in a good report

Good organization provides the framework for logical exposition
and helps set up natural transition, but it cannot guarantce clear descrip-
tion within those parts. Each basic section that an effective rescarch report
normally includes should offer specific information, consequently, an
analytic look at reporting, part by pait, may be useful to the reporter.

Introducing the study

Most rescarchers understand the need for an introduction to their
reports; but surprisingly often it is not their study they introduce to the
reader but the general topic area in which the study takes place. This kind
of background can be siguificant and a legitimate part of an introduction.
but only after the reacler is offered a statement of exactly what the study
being reported did and is told about the problem that led to a rationale for
the rescarch. Some authors list iy potheses in the introduction, but usually
they are given in a later section detailing the study. These primary ele-
ments of an introduction tell the reader what to expect from the report,
whether he needs and wants to 1ead it, and how the background material,
which should follow, relates to the topic at hand.
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Identification of the study at hand. It scems obvious that the reader
needs to know right off what the researcher did, but it is not unusual to
come across manuscripts—and even published articles—in which the
reader is strung along for 500 to 3,000 words before he is given the
information. When the reader finally gets to this vital information, it is
necessary for him to reread all the preceding pages in order to restructure
the material with that focus. In a sense, the reader is doing this for the
author, who failed to consider the reader’s point of view.

Some authors argue that an accompanying abstract of their study
suffices for an introductory explanation of the study, but agood abstract is
written from a completed veport, which is adequately introduced. The
abstract is written in a very turgid, special language style and serves a
different reader need than does the complete report; it is no more an
introduction than is the title.

The rationale.  In the introductory section, the reporter must con-
vey the importance of his study as it relates to any problems, questions,
and theories which motivated it. In this section of a report—sometimes
called the “background” of the research—the researcher needs to con-
vince the 1eader thathis study was worth doing. Otherwise, the reader can
casily conclude that the merit for having conducted the study is cither
suspect or at least questionable. Such a discussion will occur as a part of
one’s rationale, .

Some authors prefer to use the discussion of the rationale at the
very beginning of the report followed by the initial description of the
study. Others handle the rationale in a discreet subsection. Since the
rationale is the resulting heart of the background material, it frequently
involves some of the major related sources. If such sources cannot be
treated separately from other related literature, the reporteris forced-to
combine the background with the related literature. In such a case, the
reporter must wiite exceptionally dearly, identifying the rationale within
the other background material.

Defimtion of terms. ' When the terms in a study are unusual to the
audience, applied to the study in any special way, affected by unresolved
issues in the field, or unusually complicated, an early section defining
terms will avoid confusion for the reader throughout the report.

A key for the reader.  In introducing the study, the author has the
option of using the scemingly obvious but surefire technique of giving his
teader a shortitinerary of the ground that he will cover. A paragraph can
key the reader to the major points to be considered and track him through
the report. To do this, the author must have necessarily outlined the
report, knowing dearly how it will develop and where the emphases will
fall. Many authors avoid this approach as unworthy of polished exposi-
tion, but a report can be written without sounding as though it has been
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taken from an original proposal for the study. If, however, the sheletal
words “This article reports a study which .. . are followed by a billing so
accurate and balanced that the readet never feels offthe track throughout
the article, the author could have done much worse.

Reviewing the literature

Of all the elements in a report, the section on related rescarch or
literature often proves the greatest challenge to the rescarcher’s writing
ability. Many reports prefer to indude related literature as a part of a
longerintroduction; but particularly when thereis a great deal of material
to be covered, the analysis of it may stand as a subsection of the manuscript
by itsclf. Some authors handle the 1¢eview of 1clated rescarch as a begin-
ning of the body of their report, and adept analysts may skillfully usc a
munber of studies later in the report to help delincate aspects of their own
research.

In presenting related research, the writer must call on his powers
of selection and analysis in order to place the study being reported clearly
against the background and in order to provide meaningful organization
for the material in this section. This perspective is blurred if the author
feels that, having selected a study for examination in the cout se of his own
reading, he is obligated to summatize it for his readers whether it is
relevant or not. Some authors find it difficult to seleat cffectively for this
section because their interest—or even their research—is broader than
the areas they have chosen for their report. Such authors seem to be
spurred to indude as much tangential information as possible. This
problem occurs frequently when unpublished authors adapt their disser-
tations for publication. .\ padded section of 1elated literature would seem
to confuse the reader about the relation of the study at hand to the

. background material.

A weak related literatire section of a report can result when an
author exercises no analytic lever on the material. Conscquently, the -
related studies are presented in chronological oider o1 are merely jux-
taposed in no apparent order. One feels that he is reading a collection of
looscly related abstiacts. The best 1eviews of literature 1esult from car etul
selection and are presented with an organization that is a product of the
author’s synthesis of what the related studies mnean in terins of the study
being reported  \lmost always, the author w ho handles this section of the
report skillfully also displays skillful writing and clear thinking throngh-
out the report.

Another significant problem noted in the reporting of related
literature is the failure to explain studies fully and/or clearly cnough for
the reader to grasp them. No study 1elevant enough to indude should be
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presented to the 1eader man unddear manner; but in too many reports,
cven major related studies are inadequately explained.

Describing the study in detail

The description of the study being reported often comes under
one major heading. Such a-section may include subsections on design,
subjects, materials, and procedures, and a further breakdown may be
used in describing these. What is important is that the description of the
study be complete and logically presented, so that when the reader has
finished reading it, he understands what was done. While the nature of’
the study being report ‘d may account for variations in its description, it
cannot excuse a lack of completeness or ambiguity. This section, above all,
must be crystal clear to the reader and must not raise any major questions. The
description of the stedy must give enough basic information for the
reader to determine what is involved in replicating it.

Sometinies replication invohes a quantity of detail thatis available
elsewhere: the reader can be referred to the exact content of a long
(uestionnaire, for example. Therceis, however, nothing more frustrating

, for a reader than  be persuaded that a study is valid and then to find
important information missing in the description of'its design, materials,
instruments, subjects, or procedures. The writer should never allow the
reader to doubt the integrity of honest rescarch because of vague or
missing descriptions. Information muddled or omitted may include de-
tails that w ould reveal an inadequate sample or an untreated variable. The
careful reader is not fooled when an author is, as one reviewer of a
research manuscript once expressed it, “deplorably “cavalier in providing
less than the minimum information about the subjects used.”

Some rescarchers use designs, instruments, and statistical ap-
proaches which are very sophisticated. Describing those aspects of such
studics for the average 1cader of a research journal can be very difficult.
Unless the rescarcher is communicating through a vehicle basically lim-
ited to readers at his own level of sophistication, how ever, thé reporter is
obligated to explain those aspeuts of his research so thata majority of his
teaders will understand his veport. Tables and figures can’be used to
simplify the explanation, but the 1eporter must give the reader enough
information in his exposition to read the tables and figures. Also, the
reader can be referred to sources which detail the type of design.

" A checklist of the clements in a complete section detailing a study
includes carcful descriptions of:
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the hypotheses, if not used carlier in the report

the rescarch design

the procedures followed in implementing the design
all instruments used in the study

the statistical techniques employed

the population studied and samples used

all steps followed in collecting the data

Considering the study's limitations

One of the surest signs of a careful rescarcher is the reporter who
handles the limitations of his study openly. This section should be
thorough and, after considering all the aspects of the design and proce-
dures, include any weaknesses in sa.nples, instruments, o1 design. Cneon-
trolled variables and any assumptions made in the study should be noted.

The reliable reporter will resist the temptation to dull the edge of
this sclf-cxamination with vagucness: yet mnany authors are unable to
broach this section at all, and when prompted to do so will interpret
limitations as meicly considering the limitations of extending the findings
as implications. Wisc 1escarchers stiengthen the real worth of their work
with candid objectivity. On the basis of an open section on limitations, it
can more readily be determined whether, with the acknowledged qual-
ifications, the reportof the research met jts attention. Not including sucha
section does not mean that the limitations will not be considered without
the author’s acknowledgement, and the editor, 1eviewer, o1 reader who
must make this evalnation alone is justifiably quite wary of the 1esearcher
who acknowledges no flawsin his o1 her wor K, suggesting thatitis perfect.

There is no absolute prescription for placing limitations in a re-
port. They can become a subsection o1 a separate unit in the report.
Sometimes they follow the detailed description of the study. Often they
are discussed after the findings are presented and before subsequent
analysis of the findings. Some authors use them before o after a discus-
sion of the implications, and although they are validly related to this
clement of the 1eport. they tend to make a weak conclusion to a report
when presented last.

Lvaluating the results

One of the major problems that editors of research reports en-
counter is in helping authors dear up the evaluative discussions in their
reports. It is particularly crudial that an anthor distinguish among
findings and intex pretations, cond.sions, and implications in the report.
Many writers confuse these and thiow them into a pot pownri under the
subtitle “Discussion.” T'oo often the result is an uninter pretable mish
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mash. An author would be well advised to separate these elements and to
present each as a distinct segment of the research report.

Findings and interpretations. The findiugs are often presented at
the end of the major section describing the study, and the fact that they
are not an evaluative element recommends this placement. When the
findings are long and indude numerous tables, they can be presented asa
major scction by themselves. But because all of the evaluative elements of
the report are based on theny, many authorsdbegin their evaluative section
with them. It is essential in doing so that the rescarcher let his findings
stand free of his evaluative analysis, however.

In the section on findings, the writer simply reports what was
found. Findings grow directly out of the implementation of the study.
After presenting the findings, the author will thee probably want to offer
some explanation of why the study found what it did. These arc interpre-
tations of the findings and niay logically appear in the same subsection.

Conclusions.  Conclusions are developed from fiindings. They are
the genceralizations on the subject of the study thatone can draw based on
what has been discovered. :

Implications.  Implications are an author’s estimate of what his
findings and concdlusions mean. The wiiter is, in cffect, saying that if his
findings and conclusions are accurate and acceptable, they then have
certain implications for practice, for future 1esearch, ot for theory devel-
opment. Frequently authors equate implications with recommendations
for futut ¢ research, which is but a part of this opportunity to evaluate the
findings. The rescarcher should determine if there are other implications
as well.

As one experienced editor of reading rescarch reports points out,
“The exposition of cach of these clements of the report should force the
author o come to grips with hinself and his study and to face several
successive moments of truth.”

Some specifics on writing

Once the writer has selected material so thatitis clearly focused on
the topic and audience, has ordered his material in a logically informative
way, and has developed it completely, he will want to be sure his style is
precise and easy to read and understand. Spedific style problems fre-
quently relate to narrower aspects of the language, such as word choice,
sentence stiuctne, and the way dases, seatences, and ideas are con-
nected.

Writing precisely and clearly
Diction.  Although thie nature of the content in rescarch journals
frequently is highly statistical, generally the diction of the better written
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articles is clear and simple without talking down to a knowledgeable
audience. The terminology is usually standard to people in the field and
need not, therefore, always be defined. If, however, the terins are new or
perhaps are being used in a unique or different manner, definitions are
called for. Perhaps the best advice might be, “When in doubt, define.”
Once this question of defining terms is settled, the writing in any publica-
tion should be clear to a neophyte.

Ideas that the language cannot handle with single terms have to be
expressed with phrases; but occasionally a writer will abuse this language
phenomenon and indulge in what a reviewer recently referred to as
“glamorous terminology of the sort that theoretical sociologists enjoy
using.” An analysis of such diction revcals that the phrases it creates are
often metaphors for ideas easily presented with simpler terms. Such
diction is a kind of academic “poor poetry” which few readers are eager to
explicate. When a report writer cannot resist creating unnecessary jargon,
he has the obligation to clarify. But writers sometimes fail to define even
necessary terms for the reader when they are first used and may fail to use
the same terms threughout the report. Sometimes the same term is used
with several distinet meanings. If the signals are mixed or unclear, com-
munication will not take place.

Syntax.  Frequently, problems with sentence structure in research
manuscripts relate to length and to the way ideas are connected. Long
sentences are often weak and suggest that a real problem is a frugal
attitude on the part of the writer toward all the information he has
gathered. In a kind of frenzy to get everything possible into a published
article, a reporter may reveal a startling lack of understanding of the
relevance of syntax to ideas. The number of misplaced and dangling or
floating modificers that are encountered in some manuscripts suggests that
many writers expect their readers to do all the thinking by relating ideas
that are merely juxtaposed.

Careless selection of joiners or omission of them altogether relates
ideas obliquely to their real association, and the writer muffs the oppor-
tunity to communicate with exactness. Many writers give far too little
thought to the predision of theit conjunctions and prepositions. The
Jjoiner with the predse shade of meaning nceded is overlooked in the
writer's penchant for another word, which, overworked, creates
monotony as well as a lack of clarity, Often in research reporting, numeri-
cal sequence is used rather than a mote analytic transition between ele-
ments in a series of ideas. Writers might challenge their inclination to
enumerate to be sure that counting is the best way to show how the ideas
being counted relate.

Actually, any lack of appropriate granmatical relationship loses
editors before 1eaders, and undear ideas should be either adequately
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related to o1 omitted from the exposition before publication. It is not
surprising that—on being asked to rewrite undear passages—many au-
thors are quickly convinced that the sentences are not worth saving.
Occasionally, an unclear clause in the original manuscript ends up as an
important paragraph of its own in the rewrite.

Certainly, communicating ideas cleaily is the objective of research
reporting—not the display of sophisticated essay form. In this respect,
writing a research report is different from literary writing. Although
excellent exposition has its place in a research report, the purpose of
research reporting must be to help the reader to understand the research
and to cvaluate its quality from the report. In a clearly written article—
whether it is polished in style o1 not—reader attention is immediately
focused on the specifics of the content.

Accuracy.  Although accuracy is not really a matter of style, itis the
most universal specific requirement enforced on a manuscript. One dis-
cernible mistake in a published report can undermine the reader’s entire
confidence in the study because, as a reviewer has putit, it “may signal the
presence of other carcless errors that are not discoverable in the report.”
Accunacy requires vigilance. Every time material is copied—from notes or
computer printout to handwritten drafts to typewritten drafts to final
manuscripts—one must guard against the potential for inaccuracy.

The highest potential for outright inaccurate information in any
manuscript is often in its reference list. If this partof areportistoserve its
purpose as a tool for the reader, it inust be accurate. It is the rescarcher’s
responsibility not to misdirect his reader by misspelling an author’s name
or by giving the wrong date, volume nuinber, or page numbers. Such
errors frequently occur in submitted manuscripts, and they shake one’s
confidence in the full report they document.

Using subheads

Many writers are perplexed by the need to identify the parts of
their reports with internal headlines called subheads. These are not only
attradtive typographic devices, but they act as guideposts to the reader.
Individual publications have unique formats which use different
typefaces for various levels of subheads. A good reporter will know the
various levels of subheads used by the publication he has selected as a
target and will exploit the subhiead device to reveal organization and to
help the reader grasp the material. One way of doing this is to be sure the
subheads used at each level are parallel in both importance and syntax.
Subheads are sometimes merely labels of the standard parts or elements
of the report, but the more informative subhead will also bill some of the
specifics of the content in the segment it identifies. Since subhcads are
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dividers, not joiuers, the wiiter should not rely on sublicads w replace
transition between parts.

The use of subheads offers the writer an excellent opportunity to
evaluate his organization. If, after completing the first draft of a report,
the repotten lists the subheads used, indenting uniformly with cach level,
he will end up with a wpicat outline of the 1eport. A quick examination of
this outline will 1eveal 1) whether the report is logically ordered,
2) whether the parts of the report under major subheads are adequately
parallel and those paits presented as a breakdown of each major part are
adequately parallel, and 3) whether the parts of the 1eport which should
be parallel acd up to convincing units.

The integrity of reporting

Writing style is highly individualistic, and this fact guarantees that
carcful consider ation of the basic elements of research wiiting will result
in better 1eports wiitten in unigue styles. Yet, the 1esearch report wiiter
has the obligation to be clear and informative, o be predse and accurate,
and to be thorough but relevant and condise. To be less than thatis to fail
himsclf, his 1esearch, and his reader. A good report willnotcover up for a
poor stucly, but a weak report can bury the best research.
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