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ABSTRACT
The results from a biblicmetric amnalysis of reading
research Jjournal literature are reported in this investigation.
The major purposes of the study were to: establish a sample of
reading researcﬁ/ literature; determine the core Jjournal
structure of the sample; describs developmental characteristics
of +the reading research journal 1literature; apd illustrate
disciplinary connections among Jjournals Teporting reading
research. |
Summaries from the Annual Summary of Research on Reading
(ASRR) for the years 1959, 1964, 1568 and 1972 =-- representing
the vyears 1959 to 1972 -- provided the literature for analysis.
768 (84 percent of the total) of the journal articles appearing
in the four summaries +were collected and provided the
referencing and cited sets of journal titles. Three major
analyses wers performsd. In the first, the refersncing
coillection of journal articles was describsd and sets of core
journals listed. Developmental characteristics of <reading
research were described din the second using a aumber of
bibliometric measures including average number of references per
article, age of cited materials, type of pubiication cited,
frequency of author self-cites, and patterns of multiple
authorship both in the referencing and cited set of journals. In
the third analysis, two clustering programs (UBC C-Group and
Osiris Hiclust) were used to statistically group the core «cited
journal titles.

Core Journal Structure

Core journals were identified using three criteria: number



iii
of articles appearing in +the ASRR, gquantity of references

produced by the articles, and volume of citation in the
referencing set of jéurnals. For all three 1lists, the most
productive journals accounting for 50 and 80 percent of the
total articles, references and citations in the two sets of
jocurnal titles are 1identified. The Jjournals isolated as the
coras for the three lists follow the general Parato
distribution, confirming sarlier work by Price (1965), Garfield
{1972) and others, thus demonétrating the predominance of small
cores o©f highly productive journalé in the reading research
information netvwork. Comparison rsvealed the threse <core 1lists
represant subject areas such as reading, growth and development,
curriculum, educational research, general =ducation, educational
psychology and s=2veral areas of psychoclogy. The discipline
diversity of the jourmal +titles increased markedly with the
selection criterion based on volume of «citation in the
‘referencing set of journals.

Developmental Characteristics

Based on the results of +the study, and comparison with
resgarch using other literatures, the following developmantal
characteristics for —reading emerged. Reading r2search is
becoming a more scholarly field using guantity of citations per
article as a criterion., There is a slight movement toward a more
immediate research front, indicated by age of cited ma£e:ials,
but this is not  strong and the field still relies heavily on
archival and near archival resources in its res=arch. A novement
toward generation of science-like paradigms may be developing,

based on proportion of serial and monographic usage, but this is
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tentative at best and not yet a proncunced trend. Reading
research may be bececming more cumulative as indicated by
increasing author self~-citation., Finally, based on multiple
authorship data, reading ressarch is definitely becoming morTe
collaborative.

Clustering of Journal Titless

Two statistical algorithnms, one using correlational
techniques and the other Euclidian distances in n-dimensional
space, were applied to the 36 core «cited Jjourpal titles.
Intuitively acceptable journal groupings were produced 1in the
cluster analysis with the two programs generally ccnfirming each
other. Ten Jjournal groupings emerged. Three were somewhat
ambiguous with the remaining seven illustrating strong
interrelationships suggesting the existence of <clusters of
ideationally related content among subjects in journals
reporting reading research.

Recommandations for <further research include: statistical
analysis of the dispersion of the identified ‘cote journal
listings; <comparison of the core cited journals with recent
issues of the ASRR and ERIC's CIJE ; further study of author

productivity in reading research; development of a Journal of

in reading research; brcader analysis of the extent to which
archival sources are used in reading research; analysis of cited
journal titles which =2merged as clusters to delineate conceptual
maps related to reading research; and development of a Reading

Research Literature Citation Index based on the annual summary

of research.
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CHAPTER I

STATEMENT OF THE PROBLEYN
The published 1literature in a discipline provides the
vehicle for «communication and information transfer among the
members of the discipline. A literature is a body of thought
expressed 1in published writings and represents an archival
record that can be carefully analyzed and studied. Many sources
" make up the print infermation system of a discipline, but the
journal article constitutes one of the more important archival
links. The major purpose of this study 1is to examine a
collection of journal articles and use +the data contained in
their bibliographic references to describe some of the emerging
characteristics of the field of reading ressarch. The research
was conducted in +the +tradition of unobtrusive measurement as
described in the well-known work of Webb et al. {1965). 1In
introducing their unobtrusive measures study of bibiiographic
citations in behavioral science journals, Parker, Paisley, and
Garrett (1967:1) state:
The comwmon element in this quite varied, nighly
pragmatic and usually imaginative research sStrategy is
the observation and analysis of mnatural artifacts or
traces of the phencomencn being studied, rather than
measurement or cobservation +that might influence
behavior. There 1is 1little danger that the behavior
being studied is atypical {as in some experiments) ; no

danger that the responses are distorted to fit <+he
predispositions of the gquesticner or the ideals of the

Note: This dissertation was formatted by computer using the UBC
FMT documentation program available through the Computing
Centre, University of British Columbia.



respondent (as in some observational techniques).
There are obvious disadvantages in unobtrusive
measurement: natural tracss don't always provide
direct answers about the behavior the researchers
weuld 1ike to observe, or ask about, or diresctly
manipulate, and the imagination of the researcher is
often taxed in the more complicated analysis and
inference processes that the strategy often requires.

There are good reasons for exawmining +the collection of
research 1literature in the field of reading. In any disciﬁline,
th2 unobtrusive written record can be used to identify patterns
of growth and development, For example, Kochen (1969) suggests
that the primary concern of a new discipline should be with the
conditions wunder which the growth of knowledge becomes stable.
He notes that while knowledge grows in individuals by *"natural
learning processes”, knowledge grows in communities by other
natural processes, one of which is scientific growth and
advancement. Patterns in the growth of knowledgé, and in
scientific change, can be revealed by analysis of the literature
output of a discipline. Price (1963), in what has bscome a
classic work, presented a series of unique information measures,
based on ccunts of scientists and publications, that are useful
in establishing the growth characteristics of any discipline.
Kuhn (1962) suggests that linkages among bibliographic citations
in a ccllection of journal literature <can reveal the
communication mnetwork which in +turn defines subgroups of
scientists who share similar paradigms. Such paradigms ars still
emerging in most disciplines, and patterns in their information
bases, particularly in the cutting edge Jjournal literature,
reveal these changes.

The journal thus plays an important role in the

communication network of any discipline. Analysis of Jjournal



articles, which <constitute thes primary literature, can provide
insight into growth patterns in reading ressarch and the
interrelationship of reading with other disciplines. The general
goals o¢f the present study include:
(1) specifying a time period and selecting a set of
articles representing that time period +to provide a
collection of —referencing reading research journal

literatur=s for analysis,

{2) describing the referencing collection of <reading
research journal literature,

(3) analyzing the bibliographic refersnces contained
in the referencing ccllection to:

-describe selected characteristics of the growth
and development of the field of reading research,

-determine the patterns of interconnections among

journals representing disciplines as cited in the
r2ferencing ccllsection.

BACKGROUND AND SIGNIFICA&CE OF THE PROBLEHN

Most. of the previously <reported research invdlving
bibliowetric analysis of the reading research journal literature
has consisted of tabulating frequency data on selected
variables. These data have then been used to identify sets of
important journals or to describe changes in the guantity of
literature being published for specified time periods.

This study adds tc such research, but anothar important

dimension is included. Intensive analysis is made, for the first

time, of the biblicaraphic references in the Jjournal articles
reporting reading research..The bibliographic referencs, whether
it is found in a footnote or in a bibliography, has been used in
a number of ways in research on wuse of information and

information sources. The value of such analysis is increasingly



recognized by other disciplines and £falls under the general
label of "citation analysis®™ in the literature of information
science., Analysis of bibliographic citations provides data that
can be used to pinpoint trends in the growth and development of
the field of resading research. Through use of clustering
algorithms, citation analysis can also reveal patterns of
interdisciplinary relationships among the Jjournals which are
cited by the journals which repcrt research in reading.

The research methcdoclogy of citation analysis is based on
several underlying assumptions. First, it is assumsed that it is
possible to identify a source or set of -sources for the
references which are representative of the discipline being
studied with respect tc¢ distribution and type of citation.
Second, it 1is assumed that there is a positive relationship
between an author's use of a piece of material and the citation
of that material as a reference item in an article. That is, the
author 1is «c¢iting all documents and sources used that are
directly related to the work and that citations are not being
made only for the purpose of increasing th2 number of sources or
for the prestige value they contribute to the work. Third, it is
assumed that the cited materials in an article are conceptually
and substantively related to the ftopic under considzration and
that materials from other disciplines indicate legitimate
interdisciplinary connections with the field of tae referencing
article and reflect the transfer of.ideas from discipline to
discipline. Finally, it is assumed that <frequency of citation
does have a direct relationship to the value of the cited

material. That is, a substantial correlation =exists between



frequency of citation and the valus of the work or journal being
cited.

This 1s an appropriats time ih the emergence of reading as
a discipline for conducting a broadly based bibliometric study
of the primary research-journal literature related to the field.
There are saveral criteria which <can b2 applied in judging
whether a field of study is a discipline including growth in the
number of people involved in the discipline, the role of the
discipline in the academic structure, the existence of a
national learned society, and the strength of the publication
program and presence of journals to publish scholarly activity
in the field.

The last twenty years have seen steady growth in the number
of people involved in the field of reading. The Ianternational
Reading Association has developed into one of the largest and
fastest growing learnsd sccieties in the world, and  provides a
broad base for activitiss in reading. The Association also
includes membership and chapters on an internatiomal basis. In
terms of the role of reading within the academic structure, a
recent IRA study (Guthrie, 1976) lists over 300 colleges and
universities in <Canada and the ©United States which offer
programs leading to advancsd graduate degrees in the field of
reading. The - IRA conducts extensive 1local, regional and
international professional conferences, in -addition +to its
yearly massive national <conference on reading, and special
symposia and institutes of various kinds. Anotaer visible
indicator of the statﬁs of reading as a discipline is the

presence of an extensive publishing program 3including journals



such as the Reading Teacher, the Journal of Rsading, and the

Reading also falls within +the <category of an emerging
research discipline, Donohus and Karioth (1966), basing their
analysis on work by Berry (1965) and Hoselitz (1961), suggest
that three «conditions typify a new emerging discipline: (1) a
set of problems exist which have attracted the attention of
several investigators, {2) sufficient data has been collected to
promulgats brcad generalizatioﬁs which focus on common features
of the problens under investigation, and {3) the discipline has
attained official or instituticnal recognition. In reading
resgarch, the problems, although as yet 111 defined, are
certainly recognized by the field. Data is widely available but
has yet to be cumulated within a ccnceptual/theoretical
framework adequate for broad scals generalization. Reading has
attained official recognition, both institutionally and
internationally, and thus gqualifies as an emerging research
discipline.

Increases in the volume of research journal literature, in
particular, ars strong indicatcrs of the growth and development
of reading as a discipline. There has begen sustained and
steadily expanding interest in research on reading for the past
50 years., Gray in 1925 noted the increasing volume of published
reading research and organized the first comprehensive review of
literature in the field. This 1landmark review covered U436
research articles published prior to 1924. Since publication of

that first review, a summary of research related to reading has

app2ared on an annual basis for the past fifty years.



Summers (1968) reported a study which analyzed the yearly
summaries and tabulated and compared their growth from their
inception through the 1965-66 =2dition. A set of important core
journals was spacified bassd on a decade by decade analysis of
the volume of articles produced across Jjournals reporting
reading research. Summers concluded that the 1965-66 summary
listed better than four times as many Jjournals carrying seven
times a many articles as the first annual summary appearing four
decadas =arlier. This repreéents a U400 percent increase in
journals regorting reading research and a 700 percent increase
in the number of actual articles reported. This approximates an
exponéntial increase and aéproaches the information "flood"
stage as described by Licklider in 1966, Along with this
increase in productivity, Summers also noted an increased
discipline diversity among the titles of the core journals
producing the greatest volume of research articles. His analysis
did not extend to the references, in the articies in the
summaries.

Kling (1971) later underscored +the same discipline
diversity noted by Summers based on his own evaluation of
substantial quantities of reading research in the preparation of
five comprehensive} reviews for the U.S. 0ffice of Education’'s
Targeted Research and Development Program on Reading. Reading
research appsars to be shifting from a pfactically oriented,
zducationally bassd litsrature to a broader interdisciplina;y
focus., Examination of the ccntents of more recent annual
summaries of research also reveals this changing pattern in the

type of literature reported, and suggests that the disciplinary



base in reading research is broadening.

With the growth of reading as a discipline, the iacrease in
velume of reading research reported, and the frequently offered
hypothesis that such research 1is also broadening in its
interdisciplinary content, the time seened suitable for
conducting a study which =xamines the archival record and adds
to the description of the primary research journai literature in
the field, vpinpoints some of its developmental and growth
characteristics, sheds light on the disciplinary
interconnections among the Jjournals «c¢ited in the reading
research Jjournal literatures, and ccmpares reading as a research
area with other disciplines for which bibliometric data are

available.

OBJECTIVES AND FOCUS OF THE STUDY

The initial task in the study was to establish a reasonable
time period and specify a set of journal articles for analysis.
Journals are preferred to monographsvor other citatiom sources
because they most adequately reflect current priorities and
research fronts and interests in the field. They are the chief
medium for the diffusion of emerging and deveioping areas of
concern in a discipline. In addition, journals are rsfereed and
thus have undergone professional screening and possess sone
measure of guality control.

The source of references being analyzed is the nmost
critical factor in any citation study. To adequately reflect the
characteristics of a subject literature, the refsrences must be
typical ¢f the @materials being used <for ressarch in that

particular area., A standard approach in citation analysis is to



first subjectively generate a list of journals which are thought
to be most relevant to the goals of the research. A4 variation is
to spread this decision across a broader group by using a jury
approach in selecting journals. Once the journals are selecied,
an appropriate time period is designated, and the articles
produced by the selected set of journals during that period
become the data base for the study. Many variations of this
approach have also been reported, including selection and use of
a single representative journal source.

In this study, the decision was made to sample the annual
summary of resesarch on reading (ASRR) in developing the data
base of Jjournal articles. This ©provides é samspling from the

"leading journals of the area being studied and accurately
reflects the field o¢f rteading research, The time period was
established as approximately 1959 to 1972 and the summaries for
the years 1959, 1964, 1968, and 1972 were selected for
processing., The rationale for these decisicns is presented more
fully in Chapter II. Basically, it was felt that use of the
summaries maximizsd professional dinput in eszablishing' the
journal data base and in generating a r=asonably representative
set éf heterogeneous journal articles for analysis.

Three major analyses comprise the study. 1In the first,
information is generated that is wused in describing the
-referencing journals from the ASRR which <constitute the data
base for the study.AThis invclves deternining the total number
of journal articles listed in the summaries and specifying the
oactual number of articles obtained for analysis. The journals

producing these articles are then tabulated. This data is also
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use2d to define two sets of core jourmals for the ASRR based on
rank ordered frequency counts of articles and <the references
contained in those articles.

The second.analysis focuses on providing data which can be
useful in indicating developmental trends in reading research as
reflected by the journal literature, The data are analyzed to
illustrate characteristics on the following variables: average
numnber of references per Jjourmnal article, age of cited
materials, types of publications <c¢ited, frequency of author
self-cites, patterns of multiple authorship in both the
referencing and cited materials, and core journals based on the
cited materials., All the above variables have been found tc be
of value in previcusly Teported citation studies foz
illustrating developmental characteristics of a body of
literature.

In the third analysis, the major objective is to group the
cited journal titles copntained in the Jjournal articles which
appeared in the ASRR wusing a statistical approach. Cluster
analysis is used for this grouping with the total body of cited
materials for the four time periods conflated into one set of
data. In cluster analysis, the journals are grouped base2d on the
way they were used by the authors who wrote the articles rather
than ad hoc groupings based on the subjective analysis of
referencing journal titles. Clustering provides a technique for
autcomatically dividing a data set into natural groups without

previously specifying the groups in any way.

[

The technigqus is applied to Jjournals in th following

fashion. The contributors to a journal will refer to or cite
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articles in other journals. When the referencing behaviors of
the contributors to one Jjournal are pooled and treated
collectively, it becomes possible to examine the ‘#“preference®
that the Jjournmal has for other Jjourmals in terms of the
frequencies with which it cites them, It is also possible to
2xamine the varied preference that a.journal opbtains from a set
cf jcurnals by examining the varied frequencies with which it is
cited by them, The fregquencies obtained by two or more 'journals
may be ccmpared by examining the similarities in their frequency
patterns (examining for co-variance across the referencing set).
Journals with similar patterns cculd be groupad or "clustered".
Thus, similarities in referencing patterns provide a means of
objectively organizing cited journals.

The actual mechanics of journal %title grouping by cluster
analysis have been accomplished using a variety of methods and
algorithms, A general procedure in clustering studies has been
to utilize mores than one method to check reliability and compare
results, This 1s particularly appropriate in studies with
smaller samples of data. Therefore, two methods of clustering
are applied in this study. For both'meéhods, the input data is
an B X n matrix, the rows (m) and columns (n) are labellad with
the titles of cited and referencing journals respectively. Tha
number of columns is the number of source journals (variables)
and the number of rows is the number of cited jourmal titles
(data points). The cells contain the number of citations fronm
each referencing Jjournal +o each cited Jjournal.  Since the
clustering programs group data points based on similarity of

treatment across a numbsr of variables, the cited journal titles
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will be clustered based on similarity of treatment from the
source journals. The matrix is first reduced to accomodate the
program limitations and to increase the cell density of the
matrix, and hence to accomplish the <clustering on the more
highly cited journals.

In one method (Osiris), Pearson Product-Moment correlations
are calculated for each pair of cited journals based on their
citation patterns across the referencing joufnals. The
correlations are wused as similarity measures on which the
clustering 1is accomplished. In the s=cond method (C-Group),
citad journals are considered as pcints in n-dimensional space,
and the <clusters are based on the'Euclidean distances between
the points. Both programs begin with each cited  journal
considered as a separate cluster and then group the most similar
two Jjournals into one larger cluster which takes a poolsd score
from its composite Jjournals. Both programs proceed stepwise
until all cited journals are placed in one final cluster. Since
the initial and final steps of the algorithms  yield no
information, and since what is of interest is the way in which
the Jjournal titles cluster, the results are illustrated in a
dendogram {or branching tree diagram) which displays the
clustering results from the first step to the last. An error
term plotted Dbeside each step indicates the relative jump that
the program must make in order +to accomplish the next
clustering. This term may be used as a point of entry into the
dendogram if nafural clusters do exist in the data.

Thé results of such statistical grouping of journal titles

can be examined and obvious similarities determined. The
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descriptive words in journal titles contained in a cluster, as

in, for example, The British Journal of Educational Bsychology ,

suggest the disciplinary focus of the cluster. Since all the
referencing journal articles contributing references were from
an annual summary of research_on reading, the resulting clusters
can be examined for their interdisciplinary relatioanship to the

field of reading.

LIMITATICGNS

The following are seen as boundaries and limitations to the
scope ofAthis study:

1. The selection of the set of source journals will affact
any analysis of citation data. Howevér, it has been found that
random selection of source journals does not provide
particularly appropriats collections; Subjective seiection is
still the best approach. Citation studies are usually based on a
set of journals designated by professionals in the field as
being represzntative of the information network. In‘this study,
the ASRR Jjournal articles were designated as comprising the
information base. The journal articles in the summary, covering
the four time ©periods, were tabulated and the . journals
publishing those articles became the set of source journals.
This approach seems more than adequate in light of discussions
of source journal selection technigques described in other recent
citation clustering studies.

2. The conclusions based on this study relate only to the
reading research Jjournal 1iterature base defined as those
journals which appeared in the ASRR for the four'time'periods.

It should be also borne in mind that the four summaries were



14

selected to represent the broader time span from approximately
1959 to 1972. The ASRR does in fact <contain oaly a partial
{(although considerable) sample of the total universe of journal
literature reporting reading research for the time span covered.
However, it is felt that, in the opinion of most professionals
in the field, the ASRR would <constitute an appropriate
‘representative information base for use in a citation study of
reading research journal literaturs.

3. A total of 918 journal articles appeared in the ASRR
across the four time pericds. Because of 1library 1limitations,
énd excessive ccosts, it was possible to locate only 768 of the
originally cited articles. It is felt that the excluded articles
constitute essentially a randon deletion of material and their
contents do mnot adversly affect the results of the study. The
non-locatable material d4id not concentrate in any one journal or
time period. In fact, a good many of the articles appeared in
journals ~with only one citation and would, as a matter of
course, have been eliminated from at least the «ciuster portion
of the study. A total of B4 percent of the original articles
were located and it can be reasonably argued <That these in
effect constitute a reliable rTepresentation of the journal
literature information network for reading research.

4, The study is limited by the assumption that the Tesults
obtainsd reflect the referencing behaviors of researchers rather
than the reviewing rpatterns of thoszs assembiing the ASRR.
Because of +the <consistent production of +the ASRR for a
considerable time period, it is felt that some confidence can be

placed 1in the procedures used to identify and obtain journals
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articles that are truly representative of the fieid as a whole.

5. The study is also 1limited by the wide variety of
referencing habits of various researchers. All references are
treated here as if they are given equal weight by researchers,
which is obviously =not the <case. Further, as noted by Ziman
(1970), the citation is a car2fully selected bit of evidence
that a researcher uses after the fact to justify the place of
his or her study in a legitimate and reputable context. As such
it should not be <construed as representing the researcher's
total information gathering and usage behavior. .

6. For the cluster analysis, the Jjournal articles vwere
conflated into one source set spanning the four time periods. It
was not economically feasible to conduct a claster study for
fach time period and compars the results over tiﬁe‘ However,
such an approach would make an interesting future analysis.
Other studies have indicated considerable stability for clusters
over time although the death of cld journals and the Dbirth of
new ones does have an effect on the data. The descriptive
portion of the study does examine trends -over time while the
cluster analysis discusses characteristics of the journal
literature in terms of the reading ressarch reported for
approximately a decade time span.

7. The conclusions drawn from the study are dependent on
the assumptions underlying the clustering techniques used and
the adjustments to the data made to acccmmodats their models.
The clustering techniques were selected after careful analysis
of the problem +0 be attacked, and the -clustering models

available, in an attempt to generate the best "goodness of fit"
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between the objectives of the study and the clustering
techniques available. In addition, two techniques were used in
examining the data to nsgate any adverse effects due to use of a
single approach. This practice is becoming common in the field
where the state of the art in clustering for various purgoses is

still emerging.

DEFINITICN OF TERMS
For the purposes of the study the following definitions
obtain:

1. Cluster Analysis : A nmethod of grouping data points

btased on their similarity of performance across a set of
variables without recourse to a preset classification systemn.

2. Citation : An acknowledgement received from ancther
document.

3. Reference : An endnote or footnote which acknowledges
another document. {This distinction between "reference" and
“citation" is made to make it easier to distinguish betwesn such
descriptions as ‘Mcore referencing Jjournals", Wcore cited
journals", "referencing authors", "cited authors", and so on.)

4. Cited Journal : The Jjournmal referred o in the

bibliography of -another document.
5. Referencing Journal : The journal acknowledging ancther

document.

6. Reading Research Literature : Both a collection of

journal articles defined by the compilers of the ASRR as related
to the field or discipline of reading, and the literature cited

by the articles in the ASRR.

7. Bibliometrics : The use of formal, quantitative methods
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for analysis and management of literatures and thzir contents.

SUMMARY AND OVERVIEW

Citation analysis is an established research methodoclogy
using information from the archival primary literature of a
discipline in order to comment on the structure and development
in the discipline, Citation analyses are also well-known and
much-used in bibliometrics--the use of formal quantitative
methcds for analysis and management of literaturss and their
contents,

The present study is a citation analysis of the primary
journal research literature in the field of reading. The purpose
of the study is to generate quantitative déta from the primary
literature which serves as a data base for comments on +the
structure -and growth and development of reading\as a research
discipline.

The study has threes major asrpects: (1) the definition,
collection, and computer storage of-a representative body of
journal. references from reading research literaturs, (2) the
analysis of those references +to provide demographic data and
tables, and (3) the measurement of the interconnectedness of the
cited journals by the use of cluster analysis.

Chapter II presents the review of literature and the
ccnceptual £framework for the study. The design and methodology
of the investigation are outlined in Chapter IIi. Chapter IV
presents the analysis of the data and the findings of the study.
Finally, Chapter V presents the summary and conciusions for the

investigation, and suggests further research.
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CHAPTER I1

REVIEW OF THE LITERATURE

AND CONCEPTUAL FRAMEWORK

INTRODUCTICN

The conceptual base for this study derives from a variety
of fields which have been concarned either with describing the
activities of science as a discipline or with description and
control of the multifold increase of published literature. These
often overlapping interests reside in such fields as the
sociclogy of science (Merton, 1957), the history of science
(Price, 1970; Goffman, 1966), the philosophy of science (Kuhn;
1962), and in a relatively new field which includss most of the
above: information science (Kessler, 1963; Garfieid, 1972;
Margolis, 1967; and many others). Change and growth in science
have been nm2asured across a wide variety of variables. A good
deal of attention has been paid to scientific communication in
general and that contained in scientific papers in particular. A
number of characteristics of scientific literature have been
studied, including, for example, dispersion of 1literature,
multiple authorship, amount of tablature, number of citations,
and age of cited material [see the excellent reviews by Parker,
Paisley, and Garrett (1967) -and Donohue ({1973)]. As Zinman
(1970:77) noted in his article on the growth of information
scisnce and the study of information, scientific communication

depends almost entirely on its fragmentary and derivative
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primary literature. Scientific papers are fragmsntary because,
according to Ziman, "they are not meant to be final statements
of 1indisputable truths, but as tiny tentative steps forward, as
elements in a larger scheme.,” The papers are derivative because
they 1lean heavily on previocus resegarch. The study of references
in such papers is particulariy important because it is the
function of the reference to enbed the refersncing document
within the conceptual structure of the field. The <citations
Telate the paper to the state cf the art in the discipline.
Price (1970:6) makes the important suggestion that a document
must be viewed as only a part of the emb2dding framework.

a scholarly publication is mnot a piece of
information but an expression of the state of a
scholar or group ¢of scholars at a particular time. We
do not, contrary to superstition, publish a fact, a
theory, or a finding, bLut some complex of these. A
scientific paper is at the same time more and 1less
than a concept or a datum or an hypothesis. If the
paper is an expression of a person or several persons
working at the research front, we can tell something
about the relations among the people from the papers
thenselves, :
Citation studies have focused on the analysis of a number

of different variables contained in the references in selected
collections of scientific articles., The results have been used
to delineate research fronts, identifiy invisible <c¢olleges,
distinguish between #hard" and "soft" science, (Price, 1970);

identify growth patterns of emergent disciplines (Goffman,

1966); identifiy key documents -and estabiish such secondary

bibliographic services as the Science Citation Index and the

Social Science <Citation Index (Garfield, 1975); and to reveal

what may be general trends in the literature of the discipline,

such as  the growth of multiple authorship, the number of
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citations per articles, and the proportion of <citation to
journals as opposed to bhooks or monographs. A aumber of
mathematical models have been Dborrowsd, or developed, in
attempts to identify and explain mathematicai rTegularities
inherent in scientific literatures. For example, Goffman (1966)
made use of spidemic theory to explain the spread and growth of
the literature in mast cell research. He found that the
mathematical properties of the growth of research on a topic
were similar to the growth curves observed in the spread of
epidemics, such that there was a period of initial rapid growth,
a peak, and then a rapid dropping off of frequency of published
articles.

Other «citation studies have made use of Pareto
distributions {Pareto, 1897), 2Zipf curves (Zipf, 1935, 1949,
Lotka's law {Lotka, 1926), and Bradford's law (Bradford, 1934),
among many others, +to <create bih;iographic.models related to
distribution of literary productivity, dispersion of articles on
specific topics, and identificatidn of core Jjournais within
fields and subfields. Recent studies, such as that reported by
Donohue (1972, 1973), emphasize combining several bibliometric
measures in analyzing collections of 1litesrature. Comfputer
technology has extended the power of citation analysis by making
it possible to examine the interconnectedness of Jjournals as
reflected in large ccllections o¢f citations, as in those
contained in a specific journal over a period of time (Broadus,

1952), or those <contained in bibliometric tools such as the

Science Citation Index (Arms and Arms, 1973). Tae Science

Citation Index 1is probably the most'significant application of
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the bibliographic citation to information retriesval. The Index
itself has generated a naw group of studies which are beginning
to verify some of the earliest assumptions of citation analysis.

Citation studies, and biblicmetric studies in gensral, were
originally concentrated in the hard sciences, but with the
success of the nmethods, the techniques have besn increasingly
applied in the social sciences as well. Educational literéture,
with its sheer volume and dispersion,  has 1iong presented
problems tc those who would study or control it. <Citation
studies using educational literature have Dbeen reported
(Broadus, 1953, 1965; Narin and Garside, 1972), but in the area
cf 1reading the «closest work has focused oniy on counts of
articles and journal titles published in reviews of rTesearch.
This study extends previous work énd broadens the base of
‘analysis using citation data to indicate growth and development
trends in reading research literature, locate interdisciplinary
relationships, and describe the core journal literature related
tc reading research. The following sections present a selective
review of research on the growth of science and scientific
communication, and on citation analysis, to provide the
conceptual framework for the biblicometric analysis of reading

research journal literaturs which fcllows.

GROWTH OF SCIENCE AND SCIENTIFIC LITERATURES
This section examines information studies on science as a
discipline and on scientific communication. The rationale for
such studies 1is succinctly put by Nelson and Pollack (1970) in

the preface to Communication Among Scientists and Engineers .
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The assimilation and dissemination of information
by scientists and engineers is an integral part of
their research and development activities., Wita the
realization on the part of scientists that they are
confronted with an information crisis, much money and
effort has gone into research on scientific
communication and the development of dinformation
retrieval systems.,

In fact, Kochen (1970:44) noted that the study of
scientific cowmmunication has 1led to the development of a new
science.

A new intellectual discipline seens to ve in the
making. It 1is the study of processes by which
knowledge grows. It seeks conditions under which such
growth 1is stable. Knowledge grows in individuals by
natural 1learning processes, Knowledge grows in
communities by other natural processes, such as
scientific advance and revolution.

Kuhn (1962), in his well known work  on the structure of
scientific revoclutions, suggested the possibility that fields
{or schoocls) which have a shared 'consensus of theoretical
opinion, which he labelled a "paradigm," differ from fields that
do not, in that the former have a community of specialists (not
necessarily concentrated in one institution) who share
professional communication. He suggested a ressarch technigue
whereby a shift in the distribution o¢f technical literature
cited 1in the footnotes to research reports ought to be studied
as a possible index to the occurrence of revolutions. .

In a recent application of Kuhn's suggestion, Small
(1975:34)  examined «citation patterns in scientific literature
and hypothesized +that the actual set and coanfiguration of
highly-cited documents din a 'specialty provides a concrete
representation of a paradigm for that specialty in Kuhn's -sense

of that term. Small developed maps of specialties over four year

periods using the co-citation of highly-cited documents (from
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five successive Science Citation Indexes , 1970-1974) as a basis

for clustering and wmultidimensicnal scaling as inter-cluster
similarity measures. The Tesults markedly illustrated the shifts
in the distribution of literature that Kuhn predictad.

Fully one-third of the specialties over the four

year pariod underwent sudden major shifts in the set

of cited documents., Based on these cases, we

anticipate that specialties undergo, on the average,

one revolution every 12 years.

Similar attempts to describe professional communication and
the other methods that scientists use to gain access to
information have inspired a wide variety of research. Parker and
Paisley {1966) reviewed +the literature on the study of
information use in science, They noted seven freguent methods of
investigation: questicnnaire, interview, aﬁd diary studies;
participant-observer studies; socicmetric analyses; experiments
and quasi-experiments in field settings; laboratory experiments
involving motivation for information seeking and cognitive
organizaticn of information; document analyses; and computer-
based resesarch.

Document analyses have Dbeen particularly attractive +to
researchers for a number of reascns, Compared to, for example,
questionnaire data, document data is relatively easy to obtain,
is organized 1in various handy and revealing coliections across
all sciences and applisd fields, and exists in 'a dated and
tabulated archival form., - Further, document -analysss are
attractive because they may reveal a much more accurate picture
of science than can be obtained in such sources as textbooks and
other such secondary derivative literature. Carpenter and Narin

(1973:425) commented, "There 1is an inherent chalienge to
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structuring the { journal] literature, since it may well reflect
the .mosaic of scientific knowledge." The idea that the
literature can be wused to reflect the mosaic of scientific
knowledge is also expressed in slightly different form by Price
(1965:515).

It seems clear that in any classification into

research-front subjects and taxonomic subijects there
will remain a 1large body of literature which is not
completely cne or the other. The present discussion
suggests that most papers, through citations, are knit
together rather tightly. The total researca front of
science has never, however, been a single row of
knitting., It is, instead, divided by dropp=d stitches
into quite small segments and strips. From a study of
the <citations of Jjournals by journals I come to the
conclusion that most of these strips ccrrespond to the
work of, at most, a few hundred men at any one time.
Such strips rTepresent objectively defined subjects
whose description may vary materially from year to
year but which rempain otherwise an intellectual whole.
If one would work out the nature of such strips, it
might l1ead to a method for delineating the topography
of current scientific literature. W®With such a
topography established, one could perhaps indicate the
"overlap and relative importance of Jjournals and,
inde=sd, of countries, authors, or individual papers by
the place they occupied within the map, and by their
degree of strategic centralness within a given strip.

Journal citations provide the most readily
available data for a test of such methods.

Price 1is suggesting a number of concepts which are central
to information science in general and to citation studies in
particular. First, because of its social role, there is a good
deal revealed in scientific literature Dbeyond its substantive
content. Second, scientific' literature can be used to map and
define the tcpography of science, and therefore, mathematical
regularities can be observed in the érouth of science and its
literature. Third, such studies <can be useful in the
identification and retrieval of key documents and the

identification of core journals.
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Before turning to a review of citation studies, it is worth
noting that there i1s wide consensus of opinion among information
scientists about the existence of consistent patteras in many
aspects of scientific communication. Lotka (1926) reported on
the frequency distribution of scientific productivity in
chemistry and physics, Goffman (1966) and Goffman and Newill
(1967) attributed epidemioclogical properties to the spread of
ideas through a population of scientists. Goffman and Warren
{(1969) found support for Bradford's Law of Dispersion in
literatures relating to research in schistosomiasis and mast
cell literatures., Rapoport (1953) comments on the mathematical
theory of information that was born -among communication
engineers such as Shannon and Weaver (1949), and which relates
the behavior of information (or order) to the law of entropy.
Acccording to this theory, "the process of obtaining information
is guantitativély equated to the prccess of ordering portions of
the world.”

Thus, many information studies have sought to identify and
apply the mathematical reqgularities to be found in collections
of citation data., This study extends such resea;ch and exanines
a variety of growth characteristics revealed in the citations in

a body of reading research journal literature,

CITATION ANALYSES
Citation analysis has a 1long and interesting history inm
bibliometric research and information science. Carpenter and
Narin (1973), 'in their review c¢f the history of research on
scientific literature, noted that early works by Coles and Eales

{1917) , and Hulme (1923) attempted to rTelate publication and
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author counts to external economic and politicai events. Gross
and Gross (1927) were the first to relate frequency of citation
with dimportance and made recommendations about journal purchase

based on citation counts in the Journal of the Chemicail Society.

A burst of papers by science 1librarians follow2d . these early
works, but with the exception of Bradford's 1934 analysis (which
will be discussed lat=r in this section), the late 30's and 40's
were not productive in terms of literature analyses. Carpenter
and Narin (1973:425) commented on the more recent growth.

In the 1950's there was a gradual re-emergence of
analysis of the literature and, as science becones
large in the 1360's, more and more attention was
focused on managing the large and rapidly growing
scientific enterprise. Price made use of a number of
literature counts in devising his macroscopic outlines
of the scientific enterprise. Citation counting began
to attract more and more attention as a potential
means of structuring the scientific literature. .

As noted in the introduction to this chapter, citation data
have been used for a wide variety cf analyses, including: the
evaluation of researchers (Cole and Cole, 1967) and the guality
of research (Cole and Ccle, 1971); the evaluation of articles
(Margolis, 18967) ({Garfield, 1975); of jourﬁals {Garfield, 1972);
the design of information systems (Afms and Arms, 1973); and in
understanding collections of literature (Donohue, 1973). Kithin
this broad wvariety of citation literature, this review focuses
on research which relates most specifically to thelgoals of the
study, and includes representative studies which used citation
analysis +to0 <examine (1) <cores journals, {2) <citations per
article, (3) age of cited documents, (#) types of «cited

documents, (5) seif-citation, (6) multipie authorship, and (7)

cluster analysis of journal titles.
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Core Journals

Studies of document dissemination have made use of
distributions related to the dispersion, utilization, ‘and
scatter of recorded knowledge. The exploration of various
empirical distribution laws is bassd on the desire to provide
practical information systems built on the basis of sone
formally observed properties of communication. Bradford (1934)
published a study of the dispersion of‘articlés on specific
topics., He found that when he ranked periodicals containing
articles +to a specific topic, then divided the collection into
three parts such that each part contained ‘the same number of
articles on the +topic, +the number of journals in each part
increased geometrically. This led to the concept that there was
a nucleus or core of journals in a topic, field, or discipline.
Fairthorne (1970:523), in a very conmplete review of the
empirical distributions wused in  Dbibliometric description and
prediction, suggested that there may be a number of names for
essentially the same funcficn,

Different manifestations of the hyperbolic
distribution for both discrete and continuous
variables are found in many fields and named variously
after Fechner, Zipf, Pareto, Bradford, Willis, Barger-
Mandelbrot, and others. But these are names associated
with particular manifestations of this type of
behavior, not names for the type of behavior itself.

Pareto (1897), for example, was an aconomist studying the
distribution of wealth, while 2Zipf (1949) was studying the
distributicn of words based on the freguency of their occurence
in text. These various manifestations of hyperbolic

distributicns are referred to by Fairthorne as "Stable Paretian

Laws" (after Pareto).
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Price (1963) wused the Pareto distribution in sxamining a
variety of indicators of scientific 1literature growth and
distribution. Of particular'interest here is his adaptation of
the Paretian distribution in a simple square root calculation to
conclude that although 30,000 joﬁrnals were estimated to exist,
half the 1reading that was done used only the 170 most popular
items. That is, according to the data then available  from the

Science Citation Index , if the citation of a journal is taken

as a measure of its use, and if the journals are rank-ordered in
terms of freguency cited (or used), then 170 journals out of the
total of 30,000 will receive 50% of the +total aumber of
citations.,

Garfield (19725&76), using the massive amount of citation

date available in the Science Citation Index , did a similar

analysis. He ranked journals by frequency of citation, and found
that a small group of 250 journals were named in almost half of
the 3.85 million references processsed for the SCI in 1969. He
concluded that *"the predominance of cores of journals is
ubiguitous;" and such data provide conclusive support for
Brédford's bibliographic law.

The data reported here demonstrate the
predominance of a small group of Jjournals in the
citation network. indeed the evidence seems soO
conclusive that I can with <confidence generalize
Bradford's bibliographic law .concerning the
concentration and dispersion of the 1literature of
individual disciplines and specialtiss. Going besyond
Bradford's studies, I can say that a combination of
the literature of individual disciplines and
specialties produces a multidisciplinary core for all
of science comprising nc more than 1000 journals. The
essential multidisciplinary core <c¢ould, indeed, be
made up of as few as 500 jourmnals if, for example, one
is attempting to satisfy the needs of libraries in
developing countries.
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Citations Per Article

Citation habits differ widely from author to author, but
averages across c¢ollections of 1literature may yieid reliable
data. Parker, Paisley, and Garrett (1967:62) suggested that as a
field becores more mature, it will exhibit an increased number
of «citations per article. They found increased average citation
rates in-eight soccial science journals across the fifteen year
span studied, from 8.4 citations per article in 1950 to 15.2 in
1965. ZTremendous variance in the citation habits between

journals was also notsd. For example, Psychological Bulletin had

an unusual m=dian of 36.5 <citations per articie, American

i

ociological Review and Jeurnal of Abnormal and Social

(=]

sychology had 18.0 and 12.0 citations per article respectively,

2y

nd American Documentation had 3.7 citations per article. They

related increases in average citations per article to emergence
of a field as a resesarch discipline.

It 1s a reascnable inference that a small number
of citations indicates an emerging field, because the
number of citations is increasing with time across the
set of Jjournals, all of which represent fislds in
early or intermediate stages of evolution as
disciplines.

Price (1970:7-8), in his study of citation measures of hard

science, soft science, technology, and nonscience, using Science

Citation Index data, reported that there seems to bz a slow but

steady increase in referencing in all fields. ¥®hiie notable

»

exceptional documents exist, the amount of referencing in a
paper can be related to th2 "scholarliness” of that document.

The etymology of "scholarship" indicates that it
derives from the scholia , the added explamatory
footnotes put into school texts, so perhaps it is
reascnable to identify the amount of such footnoteage
and r=2ferencing with our intuitive idea of



30

"scholarliness."

Price noted that the general norm of scholarliness is a
paper listing about ten to twenty-two references., The amount of
citation varies greatly within fields because of the existence
of revisw- papers, research papers, and - ex cathedra
pronocuncements by experienced scientists in unreferenced papers.
Also technologists, scientific scholars, and unscientific
scholars all tsnd to have different <c¢itation habits. Price
warned that amount of referencing by itself is not totally valid
for discriminating science and nonscience, hard and soft.
Nevertheless, citation counts across collection of articles
provide a useful tool for analysis of developmental trends and
the general level of schclarship within a discipline. Price
suggests:

Scholarliness as I have defined it may be taken

not just as a diagnostic but also as prescriptive. for
a cumulating knowledge systen.

Age of Cited Material

'The age of material cited at the time of citation has been
used as an indicator of the relative importance a fisld assigns
to its archival literature. That is, median age of citations can
reveal to what extent a field (or publication, or researcher)
favors a recent body of publications over older literature.
Broadus {1965), in an analysis of th2 references used in the

1950 and 1960 Encyclopedias of Educational Research , found that

the median age of cited materials changed from 12 to 7 years
over the ten year span of the two books. He suggested that such
information should be ccnsidered sericusly when building library

collections of educational materials and attempting to develop a
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decision structure for informaticn subscriptions in research
libraries.

The extreme contemporanegity of some scientific citation
fits the intuitive model that views research as a cumulative
process by which new knowlsedge grows from relatively recent
findings, in pyramid fashion, Cole and Cole (1967) found that
papers in physics have a "half-1lif2" of no more than five years;
that 1is, at 1least half the citations in any year are to work
published within the five preceding years.

Price (1970:9-10) reviewed a number of measures which could
be used to distinguish between séience, hard and . soft, and
technology and nonscience, His experimentation and experience
with the vast number of references available in the Science

Citation 1Ind=sx , led him to conclude that age of cited material

could serve as the basis for such discriminations. The  measure
he develcped takes the proportion of refersnces dated within the
last five years as an indicator of whether a field (or author,
or journal) relied upon a research front, a general archive, or
some combination of the two. Price's index is a deceptively
simple measure. Price felt his =arlier work had <coanclusively
shown that there was not a single population of references, but
two overlapping ones.

On the one hand there was a fairly uniform
raiding of the archive cf all the available
literature, past and present, with only a slow sescular
decrease in the usefulness of literatura2 as a function
of its age. Secondly, there was something which I
called an "Immediacy Effect,” a special hypsractivity
of the rather recent literature which was still, so to
speak, at the research front.

Thus, the index gives a proportion between the research

front immediacy and the normal archival use of the literature,
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while measures such as "half-life" simply give a profile of the-
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in immediacy effect. More significantly, Price pointed
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would seem that +this index provides a good
ostic for the extent to which a subject is
pting, so to speak, to grow from the skin rather
the body. ¥With a low index one has a aumanistic
of metabolism in which the scholar has to digest
hat has gone before, let it mature gentiy in the
r of his wisdcm, and then distill forth new words
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was able to give an'estimate of the range of values
ex but noted that the growth rate of +the literature
ted the measure.

may note that a literature growing at a rate of

cent per annum doubles in size in 13.9 years and
ins about 22 percent c¢f all that has bean

published in its last five years of publication. A
field growing at the most rapid rate experienced of 10
percent per annum, with a doubling time of 6.9 years,
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from 22 percent for normal growth to 39 percent
ost rapid growth for a field that is purely
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e research front.
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An analysis of this distribution has shown that

the typical cited article is most heavily cited during

the 2 years after its year of publication. (In any

given year, 21 to 25 percent of all refereaces cite

articles that are 3 or fewer years old.)

Parker, Paisley, and Garrett (19567) found that in 17 social
science Jjournals in four time periods across the 15 years fronm
1950 to 1965, the percentage of citations dated 0 to 4 years
bafore the referencing publicaticn was relatively stable at
close to 40 p=arcent and those dated 5 to 9 years were also
stable at about 26 percent. In cther words, from 1950 to 1965,
the mean percentage of citations in this sample of social
science which were less than 10 years o0ld was siightly over 65
percent for all four time periods recorded. Broadus (1971)

reported that the median age of cited material in education had

dropped from 12 to 7 years from 1950 to 1960,

Iype of Eublication

Type of publication simply analyzes whether the reference
being c¢ited 1is a Dbook, article or other kind of medium. The
types of publications referred to in references vary greatly
from discipline to discipline. Price (1970) noted that in the
average journal article, 80% of the citations are2 to other
serial publications rather than to books, theses, reports, and
unpublished work. Parker, Paisley, and Garrett (1967) found u43%
of the citations from 17 selected behavioral science journals
were to journals and 31% were to books. Lin and Nelson (1969:49)
found striking differences between the types of publications in
three major socioclogical Jjournals when ccampara2d to those in a
major optical journal. They presented a variety of hypotheses to

explain the greater proportion of reference to books in the
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sociological journals (about 50%) when compared with that in the
optical journal (about 15%). Of ©particular interest here is
their reference to paradigms.

Assuming that optics is an o0ld, well-established
science with a history of paradigms, and sociology is
a younger and less established sciencse without
rigorous paradigms, +then the results seem to lend
support to Kuhn's hypothesis, drawn from a study . of
the history of science, that disciplines with
paradigms tend to publish their work in journals,
while disciplines without paradigms tend to publish in
books. : :

Broadus (1971) reviewed a number of citation studies which
referred to the form of the publications cited: Martin (1952),
in pclitical science, found 51.3% of references to "monographs,"
while 1in economics, Livesay (1953) and Mark (1956) reported
finding 51.3% and 47.6% to “monographs."™ Quinn (1951), Meier
(1951), Broadus himself in 1952 and again in 1967, saowed that
in scciology #45.2% and 55.6% referred to "monographs™ and 53.7%
and 61.5% to "non-serials." Sarle (1958) zreported +that in
business administration 32.6% of the references were to
“monographs.” In a2ducation, Broadus (1953,1965) discovered 30.9%
and 32.7% of references ware toc books. Guttsman (1966) found in
general social sciences that 43.9% of refersnces were to
"treatises" and "monographs," while, in the same area, Earle and
V;ckery {1969) , found 46.2% of references to books.

Broadus (1971:241) noted the difficulties inaerent in
comparing the studies due to the 'slightly different meanings
assigned to terms like “book," "monograph,” and "serial,®"

Nevertheless, he felt that some ccmparison was possible.
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The proportions take on a meaning when conmpared
with data obtained from citation studies in other
disciplines. Vaughan, in music, found that 69.5 per
cent o0f the references were to "monographs"; Tucker,

in philology, classified 60.4 per cent as
“monographs." Simonton, in his study of fine arts
literature as a whcle, discovered that 71.4 per cent
of the <citations referred to "books." Fussler's

analysis for 1939 showed chemists using 5,21 per cent
"monographs," while physicists were wusing 7.75 per
cent. Craig found that "books" used in geology made up
17.5 per cent of the total references in 1960; 21.5
per cent in 1965, ‘

With one exception each of the studies dealing
with the literature of th2 humanities showed a higher
percentage of <citations referring +to "books" or
"monographs® than did any of those in the social
sciences, Apparently, however, physical scientists use
many more serials than moncgraphs, and the contrast
with the social sciences is notable,

Self-Citaticn

Comparatively little work has been done in relation to <the
number of times an author refers to his or her own work. Parker,
Paisley, and Garrett (1967:29) found trends toward increased
frequency of citing own work in eighteen ©Dbehavioral science
journals across four time periods. The perc2ntages increased
steadily from 33% in 1950 to 38% in 1955, to 44% in 1960 and to
46% in 1965,

These figures might reasonably be interpreted as
indicating an increased ccmmitment to cunulative
research by those working and publishing in this
interdisciplinary behavioral science area. If that is
so, then the percentage of citations to own previous
work might be taken as indicators of the stage of
development o¢f a subfield of science, with higher

frequencies interpreted as more cunulative {and,
presumably, more theorstical) research.

Multiple Authorship
Co-authorship is increasing generally in science, and most
rapidly in fields which <Teceive proportiocnally more economic

support. Price (1963) noted the movement toward increased
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collaboration in data from Chemical Abstracts . Clarke. (1964)

could find no marked +trend toward multiple authorship in
biomedical writers. The average nunmber of authors per paper in
this grcup remained steady {frcm 1946 on) at about 2.3. Clarke
speculated that there may be considerable cocllaboration variance
between different groups of scientists due to «conditions other
than the growth of "Big Science" as suggested by Price. Parker,
Paisley, and Garrett (1967) observed that number of authors per
article had Dbeen shown to «correlate with whether or"not
financial support for research was reported. Ia their researéh
on behavioral science journals, they reported that the average
nunber of authors per article was 1.34 with a range of 1.1 +to
1.8 across Jjournals. Lin and Nelson (1969) e=xamined the mean
number of authors per article in three core sociological
journals and found it t¢ be approximately 1.4. Price (1970) felt
his research demonstrated that collaboration arises more from
economic that intellectual dependence. He concluded that the
amount of collaborative authorship measures no more than the
econcmic value accorded to each field by society.

These studies contained authorship- data Dbased on
collecticns of documents, not on citation data. The only article
located which examined joint authorship in citation data was by
Xhignesse and Osgood (1967). They found that 59% of the articles
cited were by single authors, and %1% by two or mora,
Apparently, historical analyses of multiple authorhip trends in
citation data are not very common, even though -the archival
nature of the <citations can permit extensive historical

research.
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Clusters of Journal Titles

Clusterihg provides a method of identifying groups wWwithin
collections of obijects without recourse to preset
classification. This statistical method can be wusad to group
together sets of journals with similar patterns of citation. The
application of <clustering techniques to c¢itation data 1is
relatively new. Kessler (1963a, 1963b, 1965) used the method of
bibliographic coupling to link both articles and journal titles.
He creéted two step maps which defined the unit of coupling as
Yone item of reference used by two papers.®

Xhignesse and Osgood (1967) used thé miltidimensional
scaling of the reciprocal citation among 21 psychology Jjournals
tc produce clusters of interesting Jjournals. Their methods
produced, in their words, f"seve2ral identifiable ciusters of
journals."”

Price and Schiminovich (1%68) created a clustéring progran
based upon the extension of bibliographic coupling through the
use of the computer. They applied their techanique to a
collecticn of 240 theoretical high energy physics papers. They
f2lt their <classification scheme had validity for use. in
literature dissemination systems.

A key study by Carpentar and Narin (1973) mads use of two
similaritj measures between journals as the basis of title
clustering. The first is a Euclidean distance measure baéed on a
cross-citing matrix and the other is a rank correlation measure
also based on citations received +from other Jjourmals to the
compared journals. They wused their procedure to cluster 288

highly <cited Jjournals in molecular biology, physics, and
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chemistry. The resulting clusters could be identified by
national, subject, and subdiséiplinary divisions.

A research-project {(DISISS) based at the University of
Bath, 1in England, attempted to carry out the resaarch.necessary
for the effective design of information systems in the social
sciences. An excellent working paper by Arms and Arms (1973:10)
describes in detail their work on the <clustering of journal
titles by citation data. They developed a technique referred to
as the Scicon method and compared it +to other approaches and
algorithms., Since their concern was with the development of a
tachnique, their conclusions are basically guidslines to be
considered in future journal-title clustering attzmpts. Arms and
Arns main objective in applying cluster analysis to
bibliographic data was to provide criteria for structuring
bibliographic files. They acknowledged that the data obtained
could be used in a number of ways, and of particular interest
hers 1is their comment about structure in relation to emergent
disciplines.

Journal title <clusters provide data on the
structure of the primary literature in a discipline.

From this general picture new fields can be

identified, either by comparison with earlier results

or because unexpected patterns are displayed.

BIBLICMETRIC ANALYSIS OF READING RESEARCH JOURNAL LITERATURE

The studies reviewed in the4 previous sections profide
methcdology and a useful conceptual base for organizing a
bibliiometric analysis of the Jjournal 1literature related to
reading research, Such an analysis 4is predicated on the

assumption that the field (area of knowledge or 1earning) of

reading can be viewed as a discipline, in the broad ssnse of
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that term, and that it is reasonable to analyze and speculate
about the written behavior of pesople working in the discipline.
The citations contained within a body of reading research
literature represent a sample of the written behavior of reading
resezarchers. As such, thay constitute a re=latively unobtrusive
measure of citation habits and information sources.

A time trend sample of reading research journal literature,
then, in light of concepts and methodologies from this review,
could be examined in  tersms of several biblicmetric
characteristics including: {1) core Jjournal structure, (2)
number of citations per article, (3) ages of cited documents,
{4) types of cited documents, ({5) proportions of self-citations,
(6) frequencies of multiple authorships, and (7) inter-journal
structure as revealed by cluster analysis of journal titles. The
following section discusses the rationale for the application of
gach measure in +the analysis of reading research  journal

literature conducted in this study.

Samples of Jjournal articles reporting reading research
should be selected over time because the study focuses on
patterns of grbwth and chagge, as exhibited through various
bibliometric indices, rather than a single point in time. In his
study of +the Annual Summary of Research on Reading {ASRR),
Summers {(1968) found a steady increase in -journals reporting
reading rTesearch, and in the number of articles reported, until
approximately'1958—1959. Srom that point onward there was an
almost gecmetric spurt im growth and a sharp increase in the

amount of reading research reported. Thus, ths time period
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sampled should begin with +the 1958-1959 spurt in reported
research., In addition, following Small’s recent 1975 analysis,
it also seems reasonable to examine growth characteristics in
the specialty of reading covering approximately a twelve year
span, Thus, the uppser 1limit of the period sampled should be set
at 1972. Because of the voclume of data involved, it would not be
feasible t¢ analyze each of the annual research summaries (13 in
all) for the total time period. Therefore, four spaced summaries
(1958, 1964, 1968, 1972) should be selected to provide a sample
to represent gross trends for>the_total time period.

Small ({1975), Arms and Arms (1973), Naria and Carpenter
(1972) , and ZXhignesse and Osgood {1967) all found considerable
stapility in citation structures over time. Therefore, while the
developmental measures for the study should ve selected and
compafed using the four separate annual summaries, the journal
title «clustering can be accomplished by combining the data

across the four individual yearly summaries.

Core Journals

Summers (1968) identified a core Jjournal structure in
reading research based cn ranked frequency of number of articles
reported annually in the ASRR. That is, in the year 1936/37, the
Elementary School Journal was the highest ranking journal
because it contributed 12 of ths 79 Jjourmal articles 'reported
for that year, In this study, computer coding and storage of the
data can facilitate obtaining three types of core jourmal lists.
The first list specifies the core of journals which produce the
bulk of the articles listed in the ASRR for the four seslected

time periods and for the separate periods combined. The second
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list specifies the core of journals whose articles produced the
greatest number of references for each of the four selected
pericds and for the four separate periods combined. The third
list specifies the <core of journals most often referenced (or
alternatively, which received the greatest number of citations)
for the four selected periods and for the four separate periods
combined,

Tabulating core journals by three methods can offer a basis
for confirmation of Garfield's (1972) statement that the
predominance of cores of journals is indeed "ubiguitous." The
" Tesults can serve to substantiate findings across many

disciplines, and across the Science Citation Index in general,

which suggest that a small core of journal titles account for
the preponderance of the citations (and articles and references)
in the reported research in the discipline. The three 1lists can
also be extremely useful in developing a decision structure for
monitorinyg the most frequent journals producing reading research
based cn number of times cited in the ASRR, number of references

produced, or citations received.

Citations Per Article

As noted previously, it is —reasonable to identify the
nunber of references in a papar Wwith our intuitive idea of
scholarliness., Therefore, a rough index of the scholarliness of
reading research can be obtained by calculating the norm of
referencing in reading research papers. Further, since there
seems to be a steady increase in the average number of
references per article in all fields, the data can be analyzed

using this me2asure to determine if trends tcoward mor2 scholarly
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research are evident in the literature of reading research over.

the time period covered by the study.

Age ¢

()

Cited Material

Reading research is certainly not a new field in the same
sense as mast cell and laser research. Considerable research has
been reported since the early 1900's. The first summary in the
1925 ASRR included 436 resesarch articles relating to reading
reported during the late 1800's to Jun2 30, 1925. From then to
19¢6 alcne, the ASRR reported more than 5000 research documents.
Thus, an archival literature =exists spanning approximately a
century of reported reading rese=arch.

Determining the distribution of the ages of cited material
in a recent sample from that collection, and calculating Price's
Index, can indicate if a research front exists in reading
similar to other disciplines and whether or not that research

front is changing its fundamental nature across time.

—— i . i i o Mt S M

Broadus (1971) noted that researchers found that the
literature of +the humanities showed a highet percentage of
citations to books or monographs than did the social sciences,
and that physical scientists use many more serials than
monographs, in striking contrast to the social sciences.

Determining the <relative ©proportions by which reading
res2arch 1literature cites books, jouraals, and other types of
publications can permit a comparison of reading with other
social sciences. Again, through time sampling, comparison and

trends over time can be indicated.
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Self-Citations

Self-citation can indicate a commitment to cumulative
research. Determining the proportion of readingy research
documents which contain at least one self-cite to those which do
not can permit ccmpariscn with results from other social science
aisciplines, such as those reported by Parkef, Paisley, and

Garrett (1967).

Multiple Authorship

Significant conclusion oriented educational research,
particularly in North America, is usually heavily £funded by
foundations and governmental agencies. Such research is progranm
or project oriented, involving investigative teams, rather than
being pursuad by the individual researcher operating in
isolation. If Price's (1970) conclusions on increases in
multiple authorship are valid, r2ading res=arch should
demonstrate an increase over time in the average number of
éuthors per paper. This should be particularly true of research
conducted in the United States. In addition, growth in multiple
authorship over +tim2 can be determined using the authorship of
the references as opposed to the authorship of the articles in
the ASRR. Since references are dated, the sampls can permit
analysis on this particular variable on 30 years of prior

published reading research literature.

Cluster Analysis

Cluster analysis, as a tocl for structuring bibiiographic
data; is still in an exploratory stage, as was dsmonstrated by

the 1973 Bath University study. Jourmal title clustering,
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though, can provide a useful method of roughly structuring +he
primary research 1literature in the discipline of reading. At
worst, a cluster analysis would present amorphous clusters of
journal titles which would not follow any intuitive sense of
discipline and subdiscipline patterning. At best, the method
would reveal intuitively related sets of journals ({(i.=. general
education, educational psychology, psychology, SOCiology, etc.)
which could be used to identify the inter-disciplinary

contributions to the information base in reading research.

SUMMARY

The desire to understand, often identified as the goal of
pure science, and the desire to produce products and to control,
often identified with technology, are not easily distinguished
in information science. For example, one of its nm=thods,
bibliometric analysis, appears to have grown co-jointly from the
desire +to understand the growth of knowledge and from the need
to ccntrol an exponentially-growing published literature.

Over time, philosophers, historians, and sociologists of
science, and science librarians have come to share similar
methods--in particular, the technique of citation analysis. The
former were <concerned with citations because they contained a
written history of the relationships among scientists,
disciplines, and institutions, Rarely had researchers been
presented with such a well-dated and well-tabulated archival
record of ‘their subject matter. Science librarians, of course,
perceived that citations represented a record of the information
usage of scientists, and could, therefore, be reliably used to

make evaluations and recommendations in structuring and ordering
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information delivery systems.
This twofold interest in citation analysis is illustrated

in the ways in which the Science Citation Index and the Sgcial

——— e i Sy

Science Citation Index are used. The SCI organizes 4 million

sources of citations which have appeared in 2,600 of the nmost
important scientific journals since 1961. A similar technique is
used in the SSCI with social science journals. Primarily, the
SCI is an information retrieval system, but much of the work of
such major scientific historians as D2rek DeSolla Price and
octhers is based upon SCI data.,

Citation research, as with information science in general,
is a relatively new phencmenon, but ample quality work has been
done in the last decade and a half to establish its methodology
and test its reliability and validity.

Reading research can be viewed as an smerging discipline
and is a field in which bibliometric methods can be productively
applied. Five factors =support this contention., First, an
extensive primary journal system exists and has been under goocd
yearly archival control for some time. A number of active
professional associations, such as the Internmational Reading
Association and the Naticnal Reading Cocnfarence, exist and knit
researchers and. research efforts +together through various
information efforts. They also generate an extensive secondary
information system which produces major reviews, research
summaries and other state-of-the-art products. 1In addition,
reading literature is 3included in aﬁ extensive information
system developed for education as a whole (ERIC).

Second, previous bibliometric research such as that
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conducted by Summers (1968), Mayes (1973), Kiing (1971), Raygor
et al. (1974), and by Weintraub et al. (1976), have brought the
state of the art in the field of reading to a point just short
of extended descriptive analysis and citation analysis.

Third, an ample number of «citation studies have been
conducted 'in the sciences and the sccial sciences in gs2neral,
and in =ducaticn in particular, to provide legitinate
comparisons based on an array of bibiometric vériables.,

Fourth, the major <reviews 1in the field of reading have
reached the stage where difficulties are being encountered in
selecting and covering the most relevant journal literature.
Research could provide a better basis for the reviews of the
future.

Fifth, perhaps ccmmon to educational research as a whole
are questions about the type and guality of research in a field
which is heavily practitionei oriented. The fundamental question
asks, W"Just how scientific and interdisciplinary is reading
research?" Reading has been one of the most heavily research-
oriented of the =zducation disciplines, and a number of
indicators, such as the relatively recent development of a new

research—-oriented Jjournal ( Reading Research Quarterly ), and

the dramatic membership growth of the 1International Reading
Association, may suggest a trend toward increased scientific
awareness in reading research in particular, and in educational
research in general.

In summary, the focus of this étudy is on the description

of selected developmental characteristics and patterns of growth

and structure within a collection of reading research Jjournal



47

literature. The conceptual bass, design and metnodology derive
from the revisw and analysis of selected, related literature in
the areas of information science, citation studies, and reading
research. The study makes use of a number of weasures which
satisfy the requirements of effective citation analysis in
answering questions germane to the study of reading research

journal literature.
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CHAPTER III

DESIGN, METHODOLOGY, AND STATISTICAL ANALYSIS

The purpcses of the study reguired that a set of articles
be sgpecified to represent the reading research journal
literature for the approximate time period 1959 to 1972. The
ASRR for the periods 1959, 1964, 1968, and 1972 were designated
as the Jjournal 1literature collections. (At this point it is
worth re-emphasizing that according to the definitions of ‘this
study the terms "reference” and "citation" are differentiated in
the following fashion: a refsrence is given and a citation is
received.,) The articles contained 4in these summaries were
tabulated and the journals producing them became the referencing
set of journals, The references contained in the articles were
tabulated and the journals producing them became the cited set
of journals., The  sections which follow present ihe design,
methecdology and statistical procedures used in developing the
collection of Jjournal articles which served és the data base,
determining the developmental characteristics of the reading
research journal literature, organizing and applying the
clustering methodology, and describing the interdisciplinary

nature of the reading research literature,
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DEVELOPMENT OF THE JOURNAL LITERATURE COLLECTION

This section describes the development of the referencing
reading research journal literature collection. Copies of the
ASER were obtained for the four time period;.and photocopies
made of the referenced materials for each summary. Since the
study was concerned with the journal literaturs, only journal
articles in each of the four summaries were identified and
prepared fof analysis. Each specific reference was glued toc a 3
x 5 card. An attempt was made to locate a complete copy of each
article and to photocopy the references listed throughout and at
the end of the article. These copies were then stapled to the
appropriate journal article card. Some journal articles were not
located because the UBC 1library did not subscribe +to some
journals and because some Jjournals were either 1lost or on
extended loan and could not be retrieved. It was .also not
possible to include some specialist and foreign jourhals.

The next step was to prepare the journal articles and their
associated references for computer input and processing using a
special coding system (see example in Appendix). The following
data, when available, were keypunched: .

(1) the source journal (journal in whicia the reference
appeared),

{2) the date of appearance (date of appearance in the
annual summary, e.9. 1959, 1964, 168, 1972),

(3) the cited journal or type of publication if non-journal
(code letters were used for journal titles or identification of

books, monocgraphs, newspapers,. etc.),
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{4) the date of publication (date contained in the
citation),

{(5) the number of adthofs,

{6) the identificatiocn of author self-citations.

Selected data from each reference within the set of citing
articles was then keypunched onto computer cards using the IBN
29 Card Punch., A single card contained data from one reference.
A typical card ccntained a code which identified the ‘'source!
jourhal in which the reference appeared as a reference (that is,
the Jjourmnal refered to in the ASRR), the date of the summary in
which the source journal appeared (1959, 1964, 1968, 1872), a
number which <c¢oded the reference to a specific article in the
gource journal (b=cause a source journal might have 22 or so
articles from it during one year), a code which identified the
cited journal (journal title contained in the reference in the
source journal), the date of the —reference, the number of
authors, and finally an indication as to whether the author was

'self-citing' (referring to cne of own works).

DESCRIPTION OF THE JOURNAL LITERATURE COLLECTION

The refefencing set of materials was analyzed and
described. Volume of articles and referencses proéuced for the
four time periods and the number of references acmual;y obtained
for analysis were calculated and tabulated. Data were generated
to specify a set of core referencing journals rank ordered on
the volume of articles in the ASRR and on the volume of
references produced. A third set of core journal data was

generated based on the volume of citations received. The core
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journals were compared to each other and with the Pareto

characteristic described by Price (1963);4

DETERMINATION OF THE DEVELCEMENTAL CHARACTERISTICS
GF THE COLLECTION
Data were developed, based on the refereancing aﬁd citad
materials, to illustrate the characteristics of the literature
using +the following variables: average number of citations per
article, age of cited material, types of puablications in the
cited materials, author self-cites, and patterns of multiple

authorship.

Citations Per Article

The average number of citations per article was computed
for the journals listed in the referencing set for the four time

periods and tabled for comparison.

Age of Cited Material

The -‘age of cited material was measured by subtracting the
date of p@blication of the cited article from the date of
appearance in the ASRR 1in order to reveal the age of the
material at the time it was refserred to by the aﬁthor of the
referencing article., This is possible because the larye majority
of documents referred to in the ASRR are works which are
published in that'_yéar. The results w2re scaled into the
fellowing intervals: 0 to 4 years, 5 to 9 years, 10 to 14 years,
15 to 19 years, 20 or more years, and undated. Besults were
displayed by number in each category and by the percent that

number repres2nted of the total year's citations.
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Iype of PBublication

The yearly percentage for the following types of
publications océurring‘in each of the four time beriods were
calculated and displayed in tables: books, conference reports--
published, conference reports--unpublished, abstracts, theses,
personal communications, wunpublished materials, newspapers and
" magazines, miscellaneous documents, tests and test manuals, and

journals (by journal name).

Self-Citations

The percentage of times an author cited his or her own work
was calculated and displayed for each time psriod. This was
computed by comparing the number of articles which contained at
least one self cite to the total number of articies. These were
recorded and displayed as raw numbers and percents by tinme

‘period.

Multiple Authorship

The ASBR contained two groups of authors--those responsible
for the referencing documents and thosé responsible for the
citad documents. Multiple authorship for the: forﬁer group was
calculated by recording the number of documents whica had one,
two, three, four, or five plus authors acroés' the four tinme
periocds of th2 sample. Multiple authorship in the cited set was
calculated by recording the number of documents wnica had one,
two, three, four, and five ©plus authors across five year
intervals between 1940 and 1970 measured by date of publication
of the cited document. Locuments prior to 1940 were ignored. The

results of the two methods were compared.
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CLUSTER ANALYSIS OF THE CITED JOURNALS
This section describes +the <clustering rationale and the
selection of the two programs used; the preparation ofi the data
for statistical analysis, including the reduction of the matrix
and adjustment for self-citation; and the analysis of the data
using the two clustering techniques. The data frowm the four time
periods of the ASRR were conflated into one set of cited and

citing journals for the cluster analysis.

The Clustering Rationale and Selection of the Two Programs

The clustering technique has been defined as a method of
grouping a set of data points without recourse to a pre-set
classification. Cluster analysis differs from other statistical
techniques, such as regression or the analysis of variance, in
that it 1is still going through a process of definition.
Presently, the term is applied to a wide variety of approaches
which share the common objective of identifying groups of points
within a given set of data points.

In this study, clustering techniques were applied in order
to determine if the journal titles cited in the articles of the
referenc;ng set could somehow be organized into approximate
groupings to illustrate the disciplines being cited in reading
. research literature. The cluster analysis was not expected to
assign hard and fast disciplinary groupings among cited journal
titles but to suggest the general disciplinary structure. As
mentioned previously, it is assumed that when an author cites a

raference, the content of that reference has some sSubstantive
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relationship +to the topic in the paper being reported. Anocther
citation tc a different journal in the same articie can be taken
as a measure of similarity between the two «c¢ited Jjournals. As
large numbers of citations are taken into account, journpals
instead of articles beccme a more practical source of similarity
measures among the «cited Jjournals, That dis, if Jjournal A
contains a large number of articles which cite journal B, then
it can be said that A cites B heavily. If A also cites journal C
hzavily then the assumption is that B is ©related to C. The-
relationshié between C and B can be measured across a variety of
referencing journals, and the results can be used to define
groups of related journals based on similarity measures obtained
from the referencing set of journals.,Thus; cited journals are
formed into groups based on the citation habits of the authors
of the articles in the referencing Jjournals. A hisrarchical
clust=ring program Dbegins by grouping the most highly related
journals together, then the next highly related, and so on until
all the journals are joined into cne large group. Since the end
points of the program are meaningless, the program must be
interrupted at some point in order to examine the groups formed
at that point. A variétj of rationale exist for determining the-
optimal pecint of interruption and will be discussed later. The
journal titles in a group can be examined to see if they embrace
a similar substantive content or exhibit a single disciplinary
focus,

Recent increased interest in the use of clustering
techniques for the organization of bibliographic material has

arisen both from the desire to plan pattsrns of journal coverage
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for sscondary services and from the desire to explore and map
the structure ¢f the primary literature imn a discipline.

A review of the literature in both these areas produced
numerous clustering studiss but failed to reveal any firnm
guidelines for selecting\"the" technigue among the wide variety
of existing clustering techniques and programs. In fact, in an
excellent review of the field by Arms and Arms (1973), a number
of studies were faulted for their failure to describe in detail
the mnethods used 4in <clustering. The clustering technique is
still being developed, and the <existing methods tend to be
idiosyncratic to the particular study in which they are used. .

The reader desiring a broader elaboration of the raticnale
and methodoclogy related to the <clustering of Jjournal titles,
plus an extensive review of the related literature t§ date, is
referred to the Arms and Arms (1973) study just mentioned.

The most widsly used approach to journal clustering mnakes
use of th2 frequency of citation to a particular journal across
a set of referencing jourmals. Clustering groups data points
which <consist of measurements on each of a fixed set of
variables. In journal title clustering, the data points are
cited Jjournal titles, the variables are referencing journal
titles, and the measurements consist of frequencies of citation.
Although researchers are aware of the dangers of equating value,
use, and frequency of citation, there is, as Arms and Arms
(1973) and others have pointed out, a positive reliationship
between use and citation. That is, one can assume that when an
anthor «c¢ites an article, the article was germané to the study,

and further, that material is not generally cited haphazardly or



56

following some devious rationale,

Two of the more commonly used and comprehensive clustering
methods which followed +this pattern were sslected for use and
comparisdn in this study. These are labelled +the UBC--C Group
method and the Osiris Hiclust method. (descriptions of both
programs are given in the Appendix.) In the C Group method, the
algorithm places the objects to be clustered into n-dimensional
space and forms <clusters based on the Euclidean distances
between the points. In the Osiris Hiclust method, the algorithsm
calculates correlations between the objscts and treats the
scores as similarity measures on vwhich the <clustering is
accomplished. Arms and Arms (1973) provide elaboration on the
rationale and methodology underlying =ach method.

If perfect <clustering could be obtained, both programs
would provide the same results. This is seldom the case. If the
two methods produced gquite different hierarchies, this would
demonstraté that the concept is not a clusterable one and +that
the data are too "noisy" for precise analysis. For purposes of
this study, it was decided to use the UBC C Group program to
produce one cluster hierarchy, the Osiris Hiciust program to
produce another, and then to ccmpare the two as a reliability
check on the Ycluster-ability" of such a limited sample as the
one being used in this study. (0ften, <clusteriang of journal
titles 1is accomplished using wmasses of data such as that

contained in a large collsction of citations like the 5CI,.)
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Preparation of the Cluster Data

‘The citation data from the four time periods were arranged
into an m x n matrix where m is the number of cited journals and
n 1is the number of referencing journals. A particular entry
{Eij) represents the number of times Jjournal J referred to
journal I.

The UBC C Group clusterin§ program will accept an m X n
multivariate array and plot the m points in n-dimensional space.
The clustering is based on the Euclidean distance betueen the
ends of the vectors.

The volume +that a journal is «cited will affect' the
clustering in the following fashion: imagine the n-dimensional

space reduced to the two dimeansions n1 and n2 as in Figure 1.

INSERT FIGURE 1 ABOUT HERE

P i ety
| S

Points A, B, €, and D represent the location in space of
varicus cited journals. The length of the vector is determined
by the volume of citation, but the direction of the vector is
determined by the relative proportion of the citations received
from Jjournals n1 and n2. Clust2ring by Euclidean distance will
group journals A and B together and journals C and D together.
If the matrix is normalized so that the vectors are reduced to
unit dimension space, as in Figure 2, the program will cluster A

with C and B with D. This clustering mora accurately reflects

Note: The figures in this dissertation were produced on the UBC
PLOT program available through the Computing Center, University
of British Columbia.
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the citaticn patterns of journals nl1 and n2.

INSERT FIGURE 2 ABOUT HERE

b e o o~

The normalizaticn of th

[(V

multivariate array was not
necessary with the Osiris Hiclust <clustering program because
this program reduces +the multivariate array to an nmn X m
similarity matrix in which each entry Eij 1is the correlation
between <cited - journals I and J. The <correlations (Pearson
product-moment) were deotermined by ccmparing the performance of
Journals I and J across the reférenciﬁg set of Jjournals.

.Correlations are not affected by citation magnitudes.

Beduction of the Matrix

Clustering programs involve physical limitations in terms
of the amcunt of wmaterial that can be handied in computer
manipulaticn,. Also, the time taken by the algorithm increases
rapidly with +the number of data pecints., Finally, clustering is
more reliable when the data is as dense as possible--that 1is,
when many of the cells of the matrix contain some value. It is
ccemmon practice in citation cluStering to eliminate those
journals with very low citing or cited fregquencies. Therefore,
the m x n matrix was reﬁuced in size (a) to accommodate the
input 1limits of the <clustering programs, {(b) o increase the
c2ll density of the matrix, and {(c) to deal only with the nmost
productive Jjourmals in terms of fregquency of citation in both

the referencing and the citsd sets.



REFERENCING JOURNAL N2

Figurs 2

REFERENCING JOURNAL N1

Cited Journals After Hormalization

60



61

A preliminary calculation indicated that <r=ducing the
number of citations by one third would satisfy the above
conditions. An optimal reduction in the size of the citation
matrix would result in the subset of rows and columns of
journals for which the average number of citations per cell, or
cell density, reached a maximum with a pre-determined number of
citations, such as two-thirds of the total. This represents a
complex combinatorial prcblem because the set of citations
2liminated by the deletion of rows overlaps the set eliminated
by the deletion of columns. An optimal solution would locate the
pattern of deletion, from all possible patterns, in which the
overlap was the largest. For a large matrix this solution would
require an immense amount of computing time. To make the matrix
reduction feasible, a cruder approach was employed. The core
referencing jcurnals responsible for 80 percent of the citations
were2 retained as columns and the core cited journals receiving
80 percant of the citations were retained as rows. This should
retain approximately two-thirds the total number‘of citatioﬁs
(80 percent of 80 percent equals 64 percent). At this point the
average cell density was calculated by dividing number of

citations by number of cells, and the results wers reported.

Adjustmen:t for Self-citation

Journals tend to cite themselves frequently and self-
citations tend to distort the citation patterns of the journals.
varicus methods of adjustmenf for self citation have been
applied in previcus research., Rather than reduce the number of
self-citations by a fixed amount, say 25%, it was decided to

reduce them by a proportion rsliative to the popularity. of the
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journal across the total set of cited journals. The assumption
mad2 was that journal A should prefer itself over other journals
in the same proportion that the total rsferencing set prefers A
over the total set of cited Jjournals. The formula that was
applied for c211 adjustment uas:

{ NEW SELF-CITES OF 4] TOTAL CITATION OF A

TOTAL CITES OF A TOTAL CITATIONS

Clustering Statistical Analysis

The prepared data was run using the respective clustering
programs. Both the C Group and the Hiclust programs cluster the
journals in the step-wise fashion described in the Appendix. The
results in each case are conveniently displayed 4in branching
tree forms known as dendograms. The dendograms illustrate the
hierarchy of the clustering process from the first step where
gach journal is considered to be a separate cluster to the final
step where all <clusters are £finally Jjoined into one large
cluster comprised of the =entire set of «cited journals. The
resulting dendograms can be displayed and coampared. The
dendcyrams are eniered at the appropriate point aand interpreted.
The appropriate point 1s determined by following the error
values at e2ach step of the program and entering at the point
where there is a large jump din +this figurzs. Ciusters formed
beyond that jump are joined with less confidence than the ones
before it., It is assumed that the clusters already formed are
relatively strong, and that if +the programs are revealing
similar clusters, their similarity should be apparent at this

stage. The results frcm the C Group and the Hiclust amethod can
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be compared by a pairwise matching of similar clusters.

SUMMARY

This chapter has presented the design, methodology and
statistical procedures used 1in developing the collection of
journal articles which served as the data base, in determining
the developmental <characteristics of +the reading research
literature, and 1in organizing and applying the <clustering
methodology in order to obtain an outline of the
interdisciplinary nature of the base for reading research

journal literature.
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CHAPTER IV

RESULIS OF THE STUDY

This <chapter presents the results of the study and is
organized into three main divisions including: description of
the referencing reading research journal literature collection;
devalopmental characteristics of the 7Teading research journal

literature collection; and cluster analysis resulis.

DESCRIPTICN OF THE REFERENCING
JOURNAL LITERATURE COLLECTION
The first prerequisite in any journal citation study is to
develop a set of referencing journal articles for amalysis. The
bibliographic informaticn from four time periods of the ASER was
used for this purpose. The ASRR has been produced by a number of
different authors, at several different locations, and has been
published in a number of Jjournals throughout 1its history. A
complete history and analysis of the ASRR from it inception
through 1966 can be found in Summers (1968). Subsegquent yearly
summaries can be analyzed for the period 13967 through 1976.
The annual summaries for the periods 1959, 1964, 1968, and
1972 were used as the data base for this study. The annual
sunmary for any one year <spans the academic rather than the
calender year and is usually referred to using two dates, i.e.,
1958-59, For purposes of this study, the summaries are referred

to by the last date of the psriod covered. Table I presents
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general publication information on the four summaries included
in the study. ‘Table II provides data on the number of references

contained in each summary with the proportion of Jjourmnal

articles.
I g 1
| }
] INSERT TABLE I ABOUT HERE ]
| ‘ |
L J
r 1
{ |
] INSERT TABLE II ABOUT HERE ]
i |
L — d

As in any pibliographic study, difficulties vwere
encountered in obtaining a complete set of materials. Time,
library availability, and =concmics did not allow for collection
of all 918 Jjournal articles listed for the four time periods.
For example, of the 113 journal ar{icles listed for the 1959
summary, 91 were obtained. In all 768 out of 918 articles vere
included. Table III summarizes the results for all four time

periods.

INSERT TABLE III ABOUT HERE

i o i sty
b v s s ]

It was felt that for purposes of this study, 84 percent
provided a sufficient data base. The unobtainable Jjournal
articles, in essence, approximated a randonm deletioh and their
absence would not unduly influence the results. Analysis of the

unobtainable materials indicated that they were largely from
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4SRR for four time periods

66

Date of Author (s) Journal Location Number of
ASRR : articles
1859 W.S. Gray Jourpal of University 120
Educational of Chicago
Research
1964 H. M. Robinson, The Reading University 264
S. Weintraub, Teacher of Chicago
C.A. Hostetter :
1968 H.M. Robinson, Reading Indiana 376
S. Weintraub, Research University
H.K. Smith Quarterly
1972 S. Weintraub, Reading Indiana 302
H.M. Robinson, Research University
H.K. Smith’ ——————

G.5. Pl=ssas
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TABLE II

Total Articles and Percent of Journal Articles, ASRR

Year of Number of Number of Percent
ASER Articles Journal Articles

1959 120 113 | 94

1964 ‘ 264 222 84

1968 376 330 88

1972 302 253 84

e g o s — ——

Total 1062 918 86
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TABLE IIT

Total Journal Articles and Percent of Articles Located, ASRR
Yzar of Number of Number of Percent
Summary Articles Cited Articles Obtained

1959 113 91 81
1964 222 186 84
1368 330 278 84
1972 253 213 84
Total 918 768

84
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journals which would have dropped out of the matrix reduction
stage., In addition, the materials did not focus in any one of
the four time periods. The three occurrences of 64 percent were
coincidental and did not represent a conscious cut-off point. An
article was considered obtained @even 1if it contained no -
references. The bibliographic data from 768 rsading research
articles, dispersed over 108 Jjournals, were available for
keypunching, computer storage and analysis. The 108 journals

became the ra2ferencing set of materials.

Identification of Core Journals

One purpose of the study was toc provide descriptive data on
the reading research journal literature collection. Part of the
descripticen included the delineation of the core journals for
the time period 1959 through 1972. In previous resesarch, core
literature had been designated largely on the basis of the
number of articles published in the ASRR. In this study, core
literature was designated on ths basis of the number of articles
published in the ASRR, the number of references appearing in the
articles published in thev ASRR, and the frequency of journal
citation in the refersncing materials. Note that the 1last set
are journals identified by the referencing habits of the
researchers whose articles appeared in the ASRR.

Data were tabulated separately for each of the four tinme
pericds and then conflated in designating the three core
listings. Price (1963) suggested that the number of 1large
contributing Jjournals will =qual the square root of the total
popﬁlatioa and can be expected to account for approximately 50

percent of the total articles produced. Price's Pareto
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characteristic is well known and has been us=2d widely in
information studies and provides a general rule of thumb in
indicating the core journal demarcation in a set of literature.
The Pareto findings of Prics obtain in the collection analyzed
here,

Table IV presents the data for the 108 referencing journals
ranked by gquantity of articles produced for the ~total period.
The first 9 journals account for approximately 50 percent of the

total number of articles.

INSERT TABLE IV ABOUT HERE

P e b s
b e s s i

Using the Pareto rule of thumb, we would expact 10 journals
{square zrocot of 108) to account for approximately 50 percent of
the articles. The results are very similar--a small number of
journals pr2dominate in the reading research literature repcrted
in the ASRR and can be designated as core publications on the
basis of their carrying a large percentage of the articles
published. The nine Jjournals in this core listing include 4
reading journals, 2 sducational research Jjournals, 1 English
journal, 1 Jjournalism Jjournal and one gene:al elemantary
journal, suggesting that the 50 percent of articles produced by
the core appear in a broad variety of journals.

Adding the next 25 most productive journals would produce a
highly useful set of approximately three dozen core journals
accounting for over 80 percent of the articles publishned in the
108 Jjournals. Table IV presents the ranked iisting for the

journals producing 80 percent of the articles. The data for all
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TABLE IV

Journals by Number of Articles in ASRR in ©PFour Time Periods.
(Ranked by Total.)

JOURNAL TINE PERIOD CUN.

1959 1964 1968 1972 TOTAL

Journalism Quarterly 9 26 29 22 86 11.20
The2 Reading Teacher 3 22 36 6 67 19,92
Journal of Educational 18 8 14 12 52 26.%69
Research

Elementary English 9 11 8 11 39 31.77
Journal of Zducational - 5 6 13 9 33 36.07
Psychology

Journal of Reading 0 0 25 7 32 40.23
Elementary School Journal 5 9 10 3 27 43,75
Journal of Developmental 9 18 0 0 27 47,27
Reading

Journal of Reading 0 0 0 21 21 50.00
Bahavior

Jrnl of Verbal Learning 0 5 7 4 16 52.08
and Verbal Behavior

Journal of Experimental 2 7 2 4 15 54,04
Education

American Educatiocnal 0 2 b 6 14 55.86
kesearch Journal :

Perceptual and Motor 0 4 3 0 12 57.42
Skills

Psychological Reports 0 2 3 7 12 58,98
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TABLE IV (CONTINUED) 72

JCOURNAL TIME PERIOD CUMNM.
%
1959 1964 1968 1972 TOTAL

British Journal of 5 2 3 1 11 80.42
Educational Psychology
Reading Research 0 0 6 5 11 61.85
Quarterly
Alberta Jourmal of 2 3 2 3 10 63.15
Educational Research
Journal of Personality 0 0 10 0 10 64.45
and Social Psychology
Public Opinion Quartercly 0 6 2 2 10 - 65.76
Psychology In The Schocls 0 0 3 7 10 67.06
Exceptional Children 0 1 5 3 3 68,23
Educational Ress=arch 0 2 4 3 9 69,40
Journal of The Reading 0 0 9 0 3 70.57
Specialist
Child Development 0 4 2 2 8 71.61
Educaticnal Leadership 1 0 3 i 8 72.66
Journal of General 2 5 0 1 8 73.70
Psychology
Education of Visually 0 0 0 7 7 74.61
Handicapp=zd
Journal of Applied 1 3 2 1 7 75.52
Psychology
Journal of Advertising 0 7 0 0 7 76.43
Research
Columbia Journalism 0 6 0 0 6 77.21

Review
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JCURNAL TINE PERIOD CUM.

1959 1964 1968 1972 TOTAL

Educational and 1 0 ) 1 & 77.99
Psycholcgical Measurement

Illinois School Research 0 0 6 0 6 78.78
Journal of Abnormal. and 0 6 0 0 6 79.56

Social Psychology

Journal of Communicaticn 0 2 3 1 6 80.34
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108 journals appears in the Appendix. The relative decrease in
article productivity as the lesser producing Jjourmals in the
referencing set are addéd, and the demarcation lines for the 50
and 80 percent points, are also illustrated graphically in

Figure 3.

INSERT FIGURE 3 ABOUT HERE

o s e o
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The 768 articles dispersed across the 108 journals of the
referencing set in turn 1listed 7,642 references. Reference
productivity can also be used to designate useful core journals
in the ASER. The references in each Jjournal article vere
tabunlated and summed. Journals were then rank ordered on the
basis of reference frequency. The results appear in Table V in
crder of decreasing references per Jjournal across the total

period.

INSERT TABLE V ABOUT HERE

P o ot g
b e s e

It should be noted that the number of references
contributed for each Jjournal 1is related to but not totally
dependent on. the number of articles a particular journal
contributes. Some Jjournals produce a small number of articles
but these articles have quite high referance counis.

The top 12 referencing journals contributed approximately
50 percent (3,9481) of the 7,642 references. The 12 journals in

this ccre include the 9 frcm the previousllist based on gquantity
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TABLE V

Journals by Number of References Produced in ASRR in Four Tima
Pericds. (Ranked by Total.) :

JCURNAL TIHME PERIOD ChN.

1953 1964 1968 1972 TOTAL

Journalism Quarterly 34 170 192 310 706 9.24
The EKeading Teacher 4 149 291 . 44 488 15.62
Elementary English 118 86 92 129 425 21.19
Journal of Educational 118 51 100 99 368 26.00
Research

Reading Research 0 0 234 134 368 30.82
Quarterly

Journal o©of Educational 21 47 142 102 312 34,990
Psycholcgy

Journal of Reading 0 0 224 50 274 38.u48
Journal of ZExperimental 69 389 14 49 231 41,51
Education

Elementary School Journal 11 52 111 34 208 44,23
American Educational 0 26 93 81 200 46.85
Research Journal

Journal of Reading 0 0 0 137 197 49.42
Behavior

Educational Res=sarch 0 27 96 4 1 164 51,57
Journal of Developmental 35 129 0 0 164 53,72
Reading .

Perceptual and HNotor 0 65 93 0 158 55.78

Skills
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JOURNAL TIME EBERIOD CUn.
%

1959 1964 1968 1972 TOTAL

Jrnl of Verbal Learning 0 47 43 67 157 57.84
and Verbal Behavior

Journal of Perscnality 0 0 134 0 134 59,59
and Social Psychology

Psychology In The Schocls 0 0 48 85 131 61.31
Public Opinion Quarterly 0 44 25 41 110 62.75
British Journal of 55 26 16 10 107 64.15
Educational Psychology

Reading World 0 0 0 105 105 65.52
Exceptional  Children 0 8 38 57 103 66.87
Journal of Abnormal and 0 88 0 0 88 68.02
Social Psychology

Psychological Reports 0 12 14 59 85 £9.13
Education 0 T4 9 0 83 70.22
Journal of Special 0 0 26 26 82 71.29
Education

Journal of General 16 54 0 10 80 72.34
Psychology

AV Communication Review 0 12 38 29 79 73.37
Journal of Genetic 79 0 0 0 79  74.40
Psychology '

Alberta Journal of 11 16 16 35 78  75.43

Educational Research

Child Developnent 0 30 8 39 -~ 77 T76.43

Young Children 0 0 0 77 77 77.44
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JOURNAL TIME PERIOD CUiNM.
%
1959 1964 1968 1972 TOTAL

Journal of Social 0 17 55 0 72 78.38
Psycholaogy ‘
Interchange 0 0 0. 68 68 79.27
Journal of Communication 0 15 37 13 65 80.12
American Journal of 0 0 0 61 61 B80.92

Sociology
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of articles and adds 1 reading research journal and 3
educational research journals suggesting that, when references
produced becomes the criterion, the 50 percent of references
produced by the core appear in an even broader array of
journals, particularly sducational research journals.

Table V presents the data for the 34 journals which listed
approximately 80 percent of .the total number of references.
Complete data for all 108 journals are listed in the Appendix.
The data for production of references by referencing Jjournal
also approximate Price's Pareto characteristic. The most
frequently citaed 10 journals produced approximately 47 ©percent
of the total mnumber of references. Again, a smail number of
journals predominate and can be designatesd as core publications
on the basis of the number of referencesAproduced in the ASRR.
The relative decrease in reference productivity as lesser
producing referencing Jjournals are added is dillustrated in

Figure 4, as are the 50 and 80 percent demarcation lines.

INSERT FIGURE 4 ABOUT HERE

o — o —
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Core Jjournals can also be designated ¢n the basis of the
number of citations received., To develop this data, the
frequency of occurrence of journal titles appearing in the 7,642
references of the 108 referencing journals were tabulated. The
resulting journéls were then rank ordered on the basis of volume
of «citations rTeceived. This set represents the core journals
that the authors of reading articles are referring to most often

in their writing. The articles in the refersncing set of
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journals produced 3,777 <citations to journals. These were
dispersed across 448 separéte journal titles. Table VI presents
the results and lists the 19 Jjournals responsible for
approximately 50 percent (1,895) of the total citations, and the
74 jcurnals respensible for 80 percent of the citations. The
complete listing +for all 448 journals appears in the Appendix.
The 19 journals in this core add a number of journals to the two
previous cores in psychology, social psychology, developmental
psychology, verbal 1learning, and perceptual and motor skills,
suggesting that, when citations received becomes the c¢riterion,
the 50 percent of <citations produced by the core appear in a
very interdisciplinary énd diverse group of Jjourmals. It is
interesting to note that 3 of the reading journals are pot
included in the 50 percent citations received core although they

would appear in the 80 percent core.

INSERT TABLE VI ABOUT HERE
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Interestingly enough, the Pareto distribution alsc holds
for this set of journals. The most frequently cited 20 journals
{square root of 448) prcduced 50 percent of the total citations.
The relative decrease in production of citations as the 1lesser
cited Jjournals are added is illustrated in Figure 5 as are the

50 percent and 80 percent demarcation lines.
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TABLE VI

Journals by Number of Citations Received from ASRR in Four Time
Periods. (Ranked by Total.)

JCURNAL TIME PERIOD CUM.
%

1959 1964 1368 1972 TOTAL

Journal of Educational 39 48 75 81 243 6.43
Psychology

Journal of Educational 25 31 77 45 178 11.15
Research

Elementary School Jourmal 16 49 70 26 161 15,41
Journalism Quarterly 2 32 45 67 146 19.27
Elementary English 19 19 52 40 130 22.72
Journal of Experimental 4 57 28 40 129 26.13
Psychology

The Reading Teacher 8 15 43 55 121 29.34
Journal of Abnormal and 8 33 66 10 117  32.43
Social Psychology

Perceptual and Motor 0 5 26 55 86 34,71
Skills : :

Child Development | 0 13 21 46 80 36.83
Journal of Applied 10 18 36 9 73 38,76
Psychology

Jdrnl of Verbal Learning 0 3 24 42 ‘69 40.59
and Verbal Behavior

Journal of Experimental 9 16 24 13 62 42,23
Education '

Public Opinion Quarterly 5 22 16 13 . 56 43.71
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TABLE VI (CCNTINUED) 83
JOURNAL TIME FERIOD Cciu,
' %

1959 1964 1968 1972 TOTAL

American Journal of 3 24 14 14 55 45,17
Psychology ,
Psychological Bulletin 5 5 28" 16 54 U6.60
British Journal of 9 7 25 9 50 47.92
Educational Psychology
Psychological Review 6 10 10 18 44 49.09
Journal of Genetic 7 14 10 10 41 50.17
Psychology
Journal of ©Personality 0 0 35 6 41 51.26
and Social Psychology
Journal of Consulting 12 8 12 8 40 52.32
Psychology
Journal of Developmental 0 6 21 11 38 53.32
Reading
Journal of Psychology 6 9 18 5 38 54,33
Education 6 9 15 7 37 55,31
Reading Research 0 0 8 29 37 56.29
Quarterly
Exceptional Children 0 2 10 22 34 57.19
Schocl and Society 10 7 10 7 34 58,09
Journal of Reading 0 0 12 21 33 58,96
Psychological Reports 2 5 10 15 32 59.81
American Journal of 2 1 12 16 31 60.63
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JCURNAL TIME PERIOGD CiM.

1959 1964 1968 1972 TOTAL

BEducational Research 12 5 6 7 30 61.42
Bulletin :
American Educational 0 0 14 15 29 62.19
Research Journal

English Journal 1 5 6 17 29 62.96
Journal of Social 7 6 13 3 29 $6£3.73
Psychology

American Psychologist 5 7 15 2 29 64.50
American Jourmnal of 0 3 13 11 27 65,21
Mental Deficiency

Educational and 3 1 18 2 24 65.85
Psychological Measurement

Journal of Parsonality 3 7 10 4 24 66.48
Canadian Journal of 0 9 5 8 22 67.06
Psychology

British Journal of 4 4 6 7 21 67.62
Psychology

Science - 0 5 7 .9 21 68.18
School Review 3 6 10 2 21 68.73
American Soccioclogical 1 5 9 4 19 69.23
Review

Speech Moncgraphs 3 2 12 2 19 69.74
Teachers Cocllege Record 3 4 7 5 19 70.24
Review of Educational 0 0 9 8 17 70.69
Research

California Journal of 1 5 3 7 16 71.11

Educational Research
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TABLE VI (CCNTINUED)
JOURNAL TIME PERIOD CUM.
%
1959 1964 1968 1972 TOTAL
Harvard Educational 0 4 4 8 16 71.54
Review
Educational Admin 1 6 7 1 15 71.94
and Supervision
Jdznl of the Experimental 0 9 2 4 15 72.33
Analysis of Behavior
Journal of General 0 2 5 8 15 72.73
Psychology ’
Journal of Reading 0 0 0 15 15 73.13
Behavior
Psychometrika 1 9 15 73.52
Psychonomic Science 0 0 6 9 15 73.92
Ganetic Psychology 0 4 g 6 14 74,29
Monographs
Journal of Speech and 7 0 4 3 14 74.66
Hearing Disorders
Psychology In The Scheccels 0 0 7 7 14 75.03
Journal of Education 1 3 4 5 13  75.38
Journal of Learning 0 0 0 13 13 75.72
Disabilities
Acta Psychologica 3 1 2 7 13 76.07
Journal of Communication 1 0 8 3 12 76.38
Phi Delta Kappan 0 2 3 2 12 76.70
Elementary English Review 4 3 2 3 12 77.02
Editor and Publisher 0 4 6 2 12 77.34
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JOURNAL TINE PERIOD CuHM.

1959 1864 1968 1972 TOTAL

Sccial Forces _ 0 g 5 3 12 77.65
Educational Research 0 4 4 3 11 77.95
Archives of Psychology 1 0 5 5 11 78.24
Jrnl of Comparative and 0 4 2 5 11 78.53
Physiological Psychology

Quarterly Journal of 0 1 2 8 11 78.82
Experimental Psychology

Jdournal of <Clinical 0 0 6 4 10 79.08
Psychology

Personnel and Guidance 0 3 6 1 10 79.35
Journal

NEA Journal _ 0 2 5 3 10 79.61
Peabecdy -+Journal of 3 4 2 1 10 79.88
Education

Parcepticn and 0 0 0 10 10 80.14.

Psychophysics
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Comparison 9of the Core lLitsrature Results

The Tesults of the previous secticn confirm that it is
possible to establish a minimal nucleus of core journals which
are highly productive in terms of the total number of articles
or references produced in a collection. The core concept is also
useful in establishing the key <cited journal titles 1in the
references of a collection. Core titles can be based on various
zones or levels or productivity.-A tight set of journals is
produced when a 50 percent factor is set whereas a broader set
of titles is generated when the criterion is set at 80 percent.
For purposes of establishing good titles for reviews of reading
research, it is felt the 80 percent criterion would produce an
optimal 1listing. It is important to kee2p in mind that although
the bulk of the important papers in a specialty will tend to
congregate in the key publications, other good paperé will be
scattered throughout the more general 1literature. This is
particularly true of an emerging discipline with a diffuse
literature. Therefore, a liberal 80 percent criterionm has the
potential of <casting a broad enough net while at the same tinme
still reducing the labor that would be involved in adopting a
“total 100 percent criterion.

Table VII compares the jourmal titles producing 50 percent
of the total materials bas2d on the number of articles, ' number

of references listed, and citation volume.
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INSERT TABLE VII ABOUT HERE
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The two listings based on articles and references'héve many
Common journals, but the Journal base 4is oproadened when
reference productivity is added as a criterion for inclusion.
Both should b2 considered in establishing key journal lists for
various purposes, particularly in working with collections that
are research-oriented. There is usually considerable correlation
between article and reference productivity but this is not

always the case. For example, on the basis of number of articles

designated a .key Jjournal, whereas, on the basis of references
produced, it becomss an important jourmnal. Important titles can
be omitted wusing article productivity as the soie criterion in
designating key journals. |

The interaction between reading and Jjournals in other
disciplines 1is <clearly 3indicated in examining the citations
received column. Journal citedness would seem to offer an
important +tool in gaining insight dinto +the manner in which
reading establishes substantive connections with other fields,
particularly in the <core literature. The cluster analysis,
described later, provides a means of statistically grouping the

most cited journal titles into discipline arrays.
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TABLE VII

Core Journals Producing 50 Percent of hrticles, Keferences, and
Citations

JOURNAL TITLE ART. REF. CIT.

Journalism QUATLELLY eceessscensvsosssasssssns
R2Ading TRACh®T seeveessvesnssssnsassanssens
Journal of Educational ReS€ABICh ssesesossssca
Elementary English sweceeesseceoscscncscnsasnssans.
Journal of Educaticnal Psychology seseeeesass
*Journal Of R2AdiNG seeeessssenrccssccsocssss
Elementary School JoUrnal cessccsessevocsane
*Journal of Davelopmental ReadinNg ceeeessssas
Journal of Reading BehaVioOl ceevscsasssensas
Reading Research QUATLeTlY vasseessesssossscncscsan
Journal of Experimental EJucation sececceccecscnsos
American Educational Research JouTrnal sseesesssese
Bducational ReSQATCh csssesevscsscccssssscnsnssaconcae
Journal of Experimental PSYChOlOgY sscesscccscsssscesses
Journal of Abnormal and Social PSYChOlOQY cevscesvsncssna
Perceptual and MoOtoOr SKillS seeevasssscscesssssssanessssn
Child D2velopPment cieeessssscsscsssssnoescssnscsesssssnscas
Journal cf Applied PSYChClOGY sessesccssecsssssscenssnsnc
Journal of Verbal Learning and Verb. Behe sesesssssessse
Public Opinion QUATtETlY cesecesesscesnssssssssssnsssssss
American Journal Of PSYChOlOQY eeseocssescscenscsssncsnns
Psychological Bulletin scesccesccsssesscscessosossscsosss
British Journal of Educational PSYChOlOQY eecscsasesosos-e
Psychological REVIEW eesesesnsessscsssscsasscsssnssnsasnse
Journal of Genetic PSYChOlOQY ceesnscvsscscscsnsnsssnnasns

RO R -
el ]
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*The same journal.
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DEVELCEMENTAL CHARACTERISTICS OF THE READING RESEARCH

JOURNAL LITERATURE COLLECTION

Citations Per Article

Another statistic of interest in relation %to msasuring the
scholarly attributes 1in a collection of 1literature, is the
average number of citations per article. Table VIII presents the
data for each of the four time periods. It is important to note
that review articles which pull together large bibliographies
were not included in the original 1listing of articles produced

in the four issues of the ASRR.

INSERT TABLE VIII ABOUT HERE

o s wmans emns by
b e i e 1

The steady increase in citations from an average of 6.89
per article in 1959 to 12.61 per article in 1972 should be

noted.

Age of Cited Material

Price (1970) suggested that age of cited materials provides
some clue as to the existence and recency of the research front
in a field., Table IX presents the results for age of cited

materials across the four time periods.



TABLE VIII

Averag2 Number of References per Articile
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YEARS
1959 1964 1968 - 1972
TOTAL 627 1562 2768 2685
REFERENCES
TOTAL 91 186 278 213
ARTICLES
AVERAGE REFERENCES 6.89 8.40 3. 96 12.61

PER ARTICLE
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INSERT TABLE IX ABOUT HERE
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After +the dinitial Jjump from 12 percent in 1959, the
percentage of documents cited less than five years old stays
constant at approximately 22 percent of the total. This figure
is Price's Index (percentage of references fo last five years),
and indicates that reading ressarch does not make use of a
research front, but examination of the other categories
indicates a}trend toward such a front. There is a stesady decline
in the 15-19 .year 0ld category (from 12.6 percent to 6.9
percent) and a similar declink in the 20 year or older category
(from 26,2 percent to 13.6 percent). Those cited documents which
were relatively vyoung (5-9 years) showed a steady increase in
importance, growing from 21.1 percent to 40.1 perceat of the
total number of citations. This reflects a strong trend towara
the citation of a mor= recant body of literature at the expense
of an older body represented by those documents which were 15

years or clder at the time of citation.

Iype of Publication

Book and journal citations usually predominate in most
literature collections while octher materials recéive less
frequent epphasis. The breakdown of the citations into the type
of publication in which they appeared is presented in percentage

- form in Table X.



TABLE IX

Age of Cited Materials

YEAR
0-4
1959 n 81
(%) (12.9)
1964 345
(22.1)
1968 606
(21.9)
1972 581
(21.6)

94

AGE IN YEARS
5-9 10-14 15-19 20 or
more
137 158 82 170
(21.8) (25.2) (13.1) (27.1)
508 261 154 294
(32.5) (16.7) ( 9.9) (18. 8)
1037 467 262 396
(37.5) (16.9) ( 9.5) (14.3
1081 470 186 366
(40. 3) (17.5) ( 6.9) (13.6)
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While Jjournals account for a relatively steady 50 percent
of the citations, and bocks contribute another 35 percent, sone
growth has taken place in the contributions from conference
reports (both publishsd and unpublished), abstracts, unpublished
literature, newspapers and magazines, and tests and test

manuals.

Self-Citation

An author may self-cite if previous work is related to
present work., In fields where scholarship is «cumulative, the
incidence of related work may, by ﬁefinition, be higher than in
fields where thers are a broad range of topics with which a
scholar 1is =expected +t0o Dbe conversant. Table XI presents the
number and percent of articles in the ASRR which <contained at
least one self-cite. It was decided that if an author self-cited
one or twenty times in one article that it was stili only one
self-citing document (as opposed to a document which <contained

no self-cites).

INSERT TABLE XI ABOUT HERE
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Table XI shows obvious growth in this practice from 30.8

percent in 1959 to 42.7 percent in 1972.
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TABLE X

Percentage of Citation by Type of Publication

PUBLICATION TYPE TIME PERIOD
1959 1964 1968 1972 TOTAL
BOCKS : 34.8 39.90 34.9 33.0 35.0
JOURNAL 52.56 47.7 49,2 49.3 49.0
OTHERS* 12.6 13.3 15.9 17.7 16.0
* CTHEES includes Confersnce Reports -- Published, Conference
Reports - Unpublished, Abstracts, Theses, Personal
Communications, Unpublished Documents, Newspapers/Magazines,

Miscellaneous Documents, and Tests/Test Manuals.



TABLE XI

Frequency of Author Self-Cites
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YEARS
1959 1964 1968 1972
NUMBER OF 91 186 278 213
ARTICLES
NUMBER WITH 28 63 114 91
A SELF-CITE
PERCENT 30.8 33.9 47.0 42.7
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Multiple Authorship

Changes in multiple authorship Qave also been found to have
some relationship with the nature of the research collection in
a discipline., Tables XII and XIII’present the number of authors
({or multiple authorship) per document for the journals in the
referencing set and for the documents in the cited ‘set. It
should be borne in mind that the time span is greater for cited
than referenced multiple authorship because the referenced
multiple authors are based on appearance in the ASRR for an

apprcximate one year range.

INSERT TABLE XII ABOUT HERE

o —
b . e e 4d

INSERT TABLE XIII ABOUT HERE
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The single-authored documents in the referencing set show a
marked and relatively dramatic drop from 65.93 perceat in 1959
to 50.70 percent in 1972, while all categorises representing
multiple authorship indicate progressive growth. The growth
trends in multiple authorship in the cited set of documents are
even more pronouncaed as illustrated in categories 2, 3 and 4 in
Tabie XITII. Single-authored documents account for only 56.9

percent of the documents frem 1966 to 1970, wh=reas they

accounted £for about 75 percent in the period from 1941 to 1945,
The results in Table XII and XIII are comparable when they are

matched at points in time.
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TABLE XII

Frequencies (Percentagss) of Referencing Jourmal Articles with
One, Two, Three, and Four or More Authors for Four Time Periods.

- YEAR _ NUMBER QF AUTHORS

1 . 2 3 4 or
more

1959 1 60 26 4 1
(%) (65.9) {28.6) ( 4.4) ( 1.1

1964 109 57 11 : 9
(58.6) {30.6) ( 5.9) ( 4.8)

1968 167 81 23 7
(60.90) (29.1) { 8.3) { 2.5)

1972 108 75 23 7

(50.7) (35.2) (10.8) ( 3.3)
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TABLE XIII

Frequencies (Percentages) of Cited Documents with One, Two,
Three, and Four or More Authors for Six Time Periods.

TINE NUMBER OF AUTHORS

PERIOD
1 2 3 4 or
nors
1941-45 n 95 26 6
(%) (74.8) (20. 4) { 4.7)
1946~50 176 63 5
(71.2) (25.5) { 2.0)
1951-55 301 113 21 8
{(67.9) {25.5) ( 4.4) ( 1.6)
1956-60 420 167 57 23
(62.9) {25.0) ( 8.5) ( 3.3)
196 1-65 641 297 64 56
{(60.5) (28.1) { 6.0) ( 5.1)
1966-70 434 229 71 28

(56.9) (30.0) ( 9.3) ( 3.5)
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CLUSTER ANALYSIS RESULTS

The overall purpose of the cluster analysis study was to
take the highest ranked journal titles (See Table VI in the
Appendix) cited in the refarences of the materialis published in
the ASRR for the four time periods and determine if they could
be grouped by cluster analysis to illustrate disciplinary
connections in th=2 reading research reported.

As described in Chapter III, clustering allows one to take
the <combined <c¢itations for a Jjournal in the cited set and
determine how those citations are distributed across the
referencing set of journals. Clustering the set of «cited
journals is simply a partitioning of +the set into mutually
exclusive, or exhaustive, groups or clusters. The basis for the
partitioning is the degres of similarity with which two <cited
journals are treatsd by the referencing set.

The UBL ¢ Group precgrams forms clusters based on measures
of Euclidean distances in n-dimensional space while the Osiris
Hiclust method produces clusters basad on correlation
coefficients., The original matrix 1listing all cited and
referencing Jjournals was 448 by 108, Applying the matrix
reduction procedure described in Chapter III eliminated low-
cited and low-referencing materials and resulted in a matrix of
75 cited and 32 referencing journals. At this point the average
cell density for the matrix was one., The data from this matrix
ware run using the UBC C Group program. A dendogram was produced
and provided a visual display of the clustering hierarchy.

The dendogram was analyzed but proved somewhat difficult to
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interpret. Entering the hierarchy at that point where the error
changed from a steady rise to a marked degree produced a total
0of 17 clusters of journal titles. Although some interesting and
expected combinations of journal titles emerged within these
clusters, many anomolies existed and it was decided that too
much noise in +the mpatrix was produéing implausibie clusters.
Running the data using the Osiris Hiclust program corroborated
this impression with both hierarchies exhibiting similar
patterns.

In examining some of the ambiguous ciusters, it was noted
that Jjournals with fairly 1low «citation <counts were often
clustered, particulary at the later less reliable steps in the
program, with journals having very high citation counts. Sone
journals in the cited set had less than 10 citations over the
four time periods of +the " ASRR.. In most 1instances, these
groupings appeared to account for the largest ambiguitiés in the
results., Obviously, +the general matrix reduction procedures
(described in <Chapter III) had not produced a "tight" enough
matrix to allow for reasonable interpretation of the results.

It was decided to reduce the matrix further by requiring
that no cited journal title enter the analysis with less than 20
citations over the four time periods of the ASRR. This decision
also seemed reasonabls in light o¢f the fact that the cited
materials appeared in four annual summari=2s selected to broadly
represent the 13 year period 1959 to 1972. Thus, - journals with
less than 20 citations seemed inappropriate as representatives
of the most cited research literature. Cut-off points of 30 and

45 citations were also considered but rejected. A4 limitation of
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20 citations seemed not too high or too low and assured that the
important most representative titles would enter the analysis.
Useful interpretable data would have been lost using a higher

citation criterion.

C Group Results
The new clustering results obtained with the UBC € Group

program are presenta2d in dendogram form in Figure 6.

INSERT FIGURE 6 ABOUT HERE
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For purposes of interpretation, the hierarchy is entered
just prior to the point where a substantial change in the error

term associated with esach level occurs. (See Figure 7.)

INSERT FIGURE 7 ABOUT HERE

P
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Since the proyram continues to cluster until a&all clusters
eventually unite to fcrm one, there are several Jjumps in the
error term., The jump closest to the approximate number of groups
desired for ~examination is taken as the entry point. For
purpeses of this study, a number of groups'between 4 and 10 was
deemed desirable, so the data were examined for an ercor jump in
the range between 4 and 10 groups. The error jump indicates that
reduction to the next stage of grouping would involve a
substantially larger 2rror than was associated with the previous
reduction. The Selection Index is also helpful in entering the

hierarchy. This indicates the relative error increase associated
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Figure 6
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with decreasing the number of groupings by one. The plot of the
logarithm of error terms versus the number of groups provides a
useful visual display of the error increase and can also be
helpful in entering the dendogram. Using all three indices,
level 26, or that point where 10 groups had been formed, seemed
the appropriate point for interpretation of the hierarchy. At
that point the error Jjumped markedly in the reduction to 9
groups (see Figure 7 presenting the logarithm of error terms
versus the number of groups).

Three points should be notad about the obtained
clusterings. The first, is that the clustering is vperformed on
the Jjournal titles «cited with the - greatest volume in the
articles for the four time periods of the ASRR. Thus, in a
sense, the «clustering represents only a division of the high
frequency core cited materials into general discipline classes.
The second point 1is that the earliest formed clusters are
relatively stronger than those formed at later stages in the
program. Finally, it 4is of <course impossible to completely
separate journal titles into totally discrete groups but it is
possiblé to divide the set into relatively meaningful general
groupings. No optimal sclution is obtained.

As illustrated in PFigure 6, the overall hierarchy in ths
dendogram at the 26th step (indicated by dotted line) shows 10
clusters containing 36 journal titles. These 36 core Jjournals
account for approximat2ly 65 percent of the total citaticns (See
Table VI in the Appendix). The balance of 35 percent are
accounted for by the remaining 412 journal titles in the cited

set. The jourpnals that are found in each of the ten groups tend
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to have similar patterns of citation across the journals in the
referencing s=2t. The & journals listed in Group 1 can be used to
illustrate the clustering concept. These journals were cited
with the following frequencies in the referencing set of

journals:

American Educational Research Journal .....citsd 29 times

Journal Of PSYChOlOgy eeccecessssassanscesosCited 38 times

Journal of Verbal lsarning
and Verbal BehaViOL cecsecswsesssscnssssssa.Cited 69 times

Psychological RSPOILLS ecseseesssesscsnssessCited 32 tinmes

Psychological Bulleiill eeeecssscscecessssssCited 54 times

The clustering program groupéd these six journals together
on the basis of the fact that the «citations for =ach Jjournal
exhibited a similar pattern across the Jjournals in the
referencing set. In other words, the referencing journals tended
to refer to these journals in similar proportions and when they
tended to refer to one they tended to ra2fer to the others. This
suggests that the 6 Jjournals possess substantive ideational
content that 1s in =some way similar or closely reiated. This
hypothesis is based on the assumptiocn that authors do not cite
references haphazardly; they cite articles from other jourmnals
because those articles somehow relate to or support the
'conceptual thrust of their research. Journals exhibiting similar
statistical patterns of citation are thus also ideationally

related. Examining the nature of the journals clustered together
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on the basis of pattern of citation, and making comparisons with
cther journal «clusters, «can illustrate general disciplinary
emphases in the research cited in reading research articles.

The Jjournals in Group 2 also exhibit simiiar patterns of
citation across the referencing set. However, this pattern is
different than that established by Group 1 or by any of the
remaining 8 groups of journals. This unigueness holds, in turn,
for all 10 groups. A description of each cluster obtained with

the C-Group method followus.

Group 1 Jdournals

American Educational Research Journal

Journal of Psychology

Journal of Genetic Psychology

Journal of Verbal Learning and Verbal Behavior
Psychological Reports

Psychological Bulletin

Two main trees emerged in this group. Psychoiogical Reports
and Psychological Bulletin clustered relatively early and later

joined with the Journal of Verbal Learning and Verbail Behavior

to fcrm one tree. The American Educational Research Journpnal and

the Journal of Psychology clustered at a somewhat later point

and eventually joined with the Journal of Genetic Psychology to

form the second tree. Thes2 two trees then merged to form Group

1.

Journal of Abnormal and Social Psychology
American Psychologist
Journal of Social FPEsychology

The Journal of Abnormal and Social Psychology Jjoined

relatively early with the American Psychologist and eventually

clustered with the Jdournal of Social Psychology to form Group 2.
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Grour 3 Jdournals

American Journal of Psychclogy
Journal of Experimental Psychology
Psychological Review

Canadian Journal of Psychoclogy

The American Journal of Psychclogy joined very early with

the Journal of Experimental Psychology to form a cluster. This

e i . i o

cluster later joined with Psychological Review . This three

journal cluster <eventually joined with the Capadian Jourpal of

Psychology to complete Group 3. .

Group & Journals

Journal of Personality and Social Psychology
Journalism Quarterly
Public Opinion Quarterly

The Jourpalism Quarterly Jjoined the Public Qpinion

Quarterly relatively 1late and then merged with the Journal of

Personality and Social Psychology to complete Group 4.

American Journal of Orthopsychiatry
Perceptual and Motor Skills
Child pevelopnment

The American Journal of Orthopsychiatry and Perceptual and

Motor Skills <clustered early and joined with Child Development

relatively early to form this group.

Group 6 Jdournals

British Journal of Fducational Psychology

The British Journal o¢f Educational Psychology- had not

joined any other Fjournals by the 26th step and was therefore

considered in a cluster by itself.
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Grour 7 Journals

Exceptional Children
Reading Research Quarterly

Exceptional Children and the Reading Research Quarterly

merged at the 18th step of the program and formed cluster 7.

Grour 8 Journals

Education

Elementary School Journal
Elementary English

Journal of Educational Research
Journal of Developmental Reading
The Reading Teacher

Journal of Reading

Two main trees, with two sub-clusters, emergad in this

group. Education and Elementary School Journal clustered very

early. Elemeptary English and the Journal of Educational

Research also clustered early. These two -sub-trees taen Jjcined

to form .one main tree. The Journal of Developmental Reading

clustered early with the Reading Teacher . This <cluster later

joined with the Jourpal o

=)

Reading to form the second main tree.

(It should be noted that the Journal of Developmental Reading.

and the Journal of Reading are the same publication. The fact
that the program clustered the twoe together is considerable
support for the stability and reliability of the clusters.) the

two main trees then joined to complete Group 8.

Grougp 8 Journals

English Journal
JdJournal of Consulting Psychology

These two journals cluster at a late stage to form Group 9.
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Group 10 Journals
Journal of Applied Psychology
Educational Research Bulletin
Journal of Experimental Education
School and Society
Journal of Educational Psychology

Two main trees form Group 10. The Journal of Applied

Psychology and the Educational Ressarch Bulletin clustered very

early to form one tree. A three journal tree consisting of the

Journal of Experimental Education , School and Society and the

Journal of Zducational Psychology also cluster very early to

form the second tree. These later merge to fora Gioup 10, .

Group 1 appears to take into account features of general
experimental psychology with that literature cited in relation
with facets of educational research and verbal 1learning and
verbal behavior., Group 2 exhibits a strong flavor of abnormal
and social psycholoyy. Group 3 appears to take a more dgeneral
psychology focus with two national psychology journals of a
general nature cited in relaticn with a review and general
experimental publication in psychology. Group 4 assumes a social
psychology flavor with journal titles in thess areas cited in
relation with personality and social psychology. Group 5 has
journal titles <representing child development and . behavior
problems giving the cluster a strong growth/development flavor.,
In Group 6 th=2 British journal stands alone. Group 7 is a rather
unigque cluster with a journal related to exceptiomality and a
research-oriented reading journal. Group B8 <contains a strong
reading and language focus cited in relatioa with gensral
education, curriculum development, methodology, aad -educational

research, Group 9 1is difficult to interpret. The two journals
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joined late in the program but combine evéntually "with the
general education and applied psychology groups. Thae journal
titles in Group 10 have a strong applisd psychology and
educational psychology and research focus.

Some subjective interpretation of the 10 journal clusters
is possible. It should be borne in wind that cluster analyses do
nct lend themselves to specific conclusions even though hard
data are analyzed. The cited journal titles represent a wide
variety of disciplinary activity related to <reading research,
and the problem is to provide labels to represeant the focus of

each cluster., One possibility was to classify the journal titles

according to the subject scheme found in Ulrich's Ipntezrnational
Periodical Directory (1¢74). This -method would place.iitles in
very broad categories such as Education, Childrea and Youth,
Journalism, Political Science, Psychology and the like. These
categories ars too broad and allow for 1little differentiation.
An alternative method is followed which consists of subjectively
discussing clusters based on statements from journal editorial
policy, familiarity with the journal, and examination of copies
of the journals themselves,

The C-Group clustering results suggest that the
disciplinary profile of +the most frequently c¢ited Jjournals
appearing 1in the —resading research articles referenced in the
ASRR includes one cluster of Jjournals representing reading,
general =education, elementary school curriculum, elementary
language development, and educational research. This could be

labelled the reading and education clustsr., These journals tend

+0 cluster early, and thus rtather strongly, in Group 8. The
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Group 10 Jjournals represent a strong educational flavor and were
among the earliest journals +to cluster. The Group 5 journals
represent a strong growth and development flavor clustering
relatively early in the ?rogram. Groups 6, 7, and 9 are somewhat
ambiguous and their co-occurrence and citation patterns across
the referencing set are difficult to interpret. However, if
Groups 6 and 7 are considered later in the clustering program
(after the 26th step) in relation to Group 5, a reasonable
grouping of journals results =-- although  this is not a
particularly strong grouping. The remaining four groups (Groups
1,2,3, and 4) are heavily psychological in their orientatioh and
include groupings of Jjournals related to general psychology,
verbal learaning, abnormal and social psycholioygy, and
sxperimental psychoclogy.

Some journals may appear -io be in unusual relationships
within groups. For example, the American Educational Research

Journall's position with the psychological jouranals in Group 1
may appear to bes odd. Howevar, the arrangement of Jjournals in
each' cluster 1is based on aggregate articles cited, and is
content as well as statistically oriented., Previous clustering
studies have <confirmed that scme apparently odd journal title
placings can exist without altering the general "flavor® of the
cluster as a whole. In fact, if the articles cited within a
cluster were actually examined (a rather awesome task), it would
most likely be revealed that they hold together quite well in
terms of ideational content, It must be borne in mind that the
title of a journal may also be a poor reflection of the actual

contents of the articles therein. The fact that the journal was
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cited in similar fashion with the other journals is a stronger
rationale for 1its location in a cluster than location based
purely on journal title., As Garfield (1973) points out, the
paper itself, and not the location in a journal, determines the

impact of its citation.

Hiclust Results

The reduged matrix data for the core journals was also run
using the Osiris Hiclust program. The Hiclust program uses the
Pearson Product-Mcment correlation as a similarity measure
. between <cited Jjournals, but produces a step-wise clustering
similar to tha C~-Group method. The dendogram which graphs the

left to right progress of the clustering is shown in Figure 8.

INSERT FIGURE 8 ABOUT HERE

i
b s o o 0

A correlation term plotted for each step indicates whare
the program could be interrupted and the results to that point
examined, The rationale for the use of the correlation term is
the same as that for the use of the error term 1in the. C-Group
methecd. A large correlation drop occurred after the 26th step
where 10 clusters had already formed. This drop can be seen
graphically displayed in Figure 9., The results of both the C-
Group and the Hiclust programs indicated that the relative
“"strength" of the clustering diminished markedly after the 26th

step. This can be seen by comparing Figures 7 and 9.
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INSERT FIGURE 9 ABOUT HERE
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A description of each of the groupings formed at the 26th

step of the Hiclust program followus.,

Group 1 Jourpals
British Journal of Educational Psychology
This Jjournal had not joined any of the other journals at

the 26th step so is considered to be in a cluster by itself.

Group 2 Journals

Journal of Verbal Learning and Verbal Behavior
Child Development

American Journal of Orthopsychiatry
Perceptual and Motor Skills

Child Development , the American Journal of orthopsychiatry

» and Perceptual and Motor Skills clustered relatively early and

were joined later by the Journal of Verbal Learnimg and Verbal

Behayvior .

Group 3 Journals

Exceptional Children
Reading Research Quarterly

These Jjournals clustered together at the 18th step-in the

program, just as they had in the C-Group progranm.

Group 4 Journals
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Education

Elementary English

Journal of Educatiocnal Ressarch
Journal of Reading

Journal of Developmental Reading
The Reading Teacher

Journal of Educational Psychology
Journal of Experimental Education
School and Society

Elementary School Jourmnal
Educational Research Bulletin

Four distinct subgroups clustered early #ithin this
collection of obviously education-related  journals. Educaticn

joined Elementary ZEnglish and the Journal of Educational

Besegarch to form the first. The second contained three reading

Devglopmental

— i o i — ——— . S i . ot

of Developmental Reading and the Journal of Reading are the same

publication.,) The third subgroup <contained the Jourmal of

Educational Psychology , the Jourpal of gxgeriggdtal Education ,

and School and Society . Elementary School Journal and

Educational QResearch Bulletin made up the final subgroup. The

large cluster its=21f contains c¢nly Jjournals which refer +to
gducation or educational subjects such as reading,
exceptionality, and elementary English. Of the total 36 journals
clustered cnly four distinctly education-related journals do not

appear in this cluster: the Reading Resesarch Quarterly , the

British Journal of Educational Psychology , the §gg;;§g Journal

In the following clusters there are 18 Jjournals, 14 of

which relate directly to psychology.
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Journal of Applied Psychology
Psychological Reports

These journals clustered relatively early at the 13th step,
indicating a relatively strong similarity of treatment by the
referencing set, but were placed in conmpletely different

clusters in the C-Group method.

Group 6 Journals

English Journal
Journal of Consulting Psychology

This wunique clustering together of the English Journal and

the Journal of Consulting Psychology also took place at the sane

step {(20th) as in the C-Group method.

Group 7 Journals

Journal of Personality and Social Psychology

Journalism Quarterly

Public Opinion Quarterly

The two guarterlies clustersd first and were  joined 1later

by the Journal of Perscnality and Social Psychology .

Group 8 Jdournals

Journal of Social Psychology

American Psychologist

Journal of Abnormal and Social Psychology
Psychological Bulletin

Two of +the Jjournals here refer to social psychology, and

three, the American Psychclogist , the Journal of Abnormal and
Social Psychology , and the Psychological Bulletin are all

American Psychological Association publications. .
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Group 9 Journals

Canadian Journal of Psychclogy

American Journal of Psychology

Journal of Experimental Psychclogy
Group 10 Journals

American Educational Rssearch Journal

Journal of Psycholcgy

Journal of Genetic Psychology

Psychological Review

The results of the Hiclust program generally confirm those
of the C-Group prcgram. 10 clusters were formed by each progran.
It 1is interesting to note that the C-Group clusters which were
judged to be somewhat ambiguous (Groups 7, 8 and 9) were exactly
replicated in the Hiclust program as groups 1, 3 and 6.

Group 4 in the C-Group program contains the same journals
as Group 7 1in the Hiclust program. Except for the shifting of
some journals, and the combining of +two groups, the Tesults
obtained by the two programs are guite similar. Group 1 in the
C-Group program is quite similar to group 10 in the Hiclust

program with -the exception that the Journal of Verbai Llearning

and Verbal Bshavior and Psychological Bulletin have shifted +to

i i i e s s e e Sl e e i S e ] S v o i ol

other groups. Group 2 in the C-Group method is the same as Group
9 in the Hiclust program with the exception that Psychological

Review has been omitted from the Hiclust Group 9. Group 5 in the

C-Group program is the som2 as Group 2 in the Hiclust progranm

with the exception that the Journal of Verbal Learning and

Verbal Behavior is added to the Hiclust Group 2.
Group 8 and Group 10 in the C-Group program are essentially
combined into one group, Group -4, in the Hiclust program with

the exception that the Journal of Applisd Psychology from the C-




121

Group program Group 10 is omitted.

The fact that similar distinguishable groups were produced
by both programs, and.the fact that the groups can be identified
with subject fields such as, for example reading and social
psychology, suggests that there 1is a clusterable structure
within the cited journal s=t and that Jjournal citation data are
ammenable to analysis and interpretation wusing clustering
techniques.

The clustering hierarchies represent what could be tarmed a
“"network of «cross-~disciplinary journals related to reading
research.”" Authors +tend to cite other reading publications but
their citations also flow to a number of core publications which
represent general disciplinary groupings. The strongest flavor
of the groupings is education and psychology with other areas,
such as sccial psychology and exceptionality, included as notéd
previously. The authors also cite a broad array of journal
titles which are strongly related to the core 1literature in
substantive terms, but whose vclume of citation does not qualify
for inclusion 1in that group. These 414 titles did not m=et the
minimum 20 citation criteria established for inciusion in the
core matrix. Thus, some even more diffuse discipline areas ars
also represented in reading 1research. The reading research
literature appears to focus across a range of disciplines, both
within the general eaucational literature and outside. The
cluster analysis technique 7rTeveals the general disciplinary
profile in somewhat but not +totally systematic -patterns. The
cited 1literature analysis confirms the broad nature of reading

research literature., The literature® is representative of the
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pattern that could be expectad in an emerging field where a
central tight cors2 is beginning to emerge but the overall
pattern is still cross disciplinary citation to a wide variety

of literature.

SUMMARY

This chapter has presented the analysis of the data and the
findings of the study. Of the 1062 documents reviewed in the
ASRER . across the four time periods selected for this study, 918
were journal articles. Of the 918 Jjournal articles, 768 (84
percent) were obtained and deemed a sufficient daca base for the
purposes

Core journal titles were identified in three ways: by rank
ordering journal titles by articles in the ASRR, by total
references producsd by those articles, and by citations received
from the referencing articles. In €ach case, results followed a
Pareto-like distribution such that of the 108 referencing
journals, nine journals accounted for 50 percent of the articles
in the ASRR, and 34 journals accounted for 80 percent. In the
production of references, 12 journals accounted for 50 percent
of the 7,642 references produced by the 768 articles in thé 108
journals, and, again, 34 journals accounted for 80 percent. The
third measure of core journals, by citations received, -indicated
19 of the 448 journal titles were recepient of 50 percent of the
1,895 citations to Jjournmals, and 74 Jjournai titles were

recepient of 80 percent.

Citations Per Article

The average number of citations per article was found to
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grow steadily from 6.89 to 12.61 across the 13 year interval of
the study. This indicates that scholarliness (as defined by
Price, 1970) 1in the field of reading has beesn moviag closer to
the norm for science in general, which is a paper with from 10
to 22 references. These results parallel the findings of Parker,
Paisley, and Garrett (1967). In eight sqcial scienca journals
{psychology and sociclogy) they found an average of 8.4
citations per article in 1950, 9.4 in 1955, 15.2 in 1960, and

“15.2, again, in 1965.

Age cf Cited Material

The use of Price's Indéx provides a criterion for assessing
the relative recency of journal literature citaticn in reading
research, Price suggested that the larger the Index, the more
probable the existence of a research front in a field. The
results of this study suggest steady growth in the number of
cited documenté which are less that 10 years oid across the
decade studied with the percentage incfease moving from 34.7
percent in 1959 to 61.9 percent in 1972. This provides support
for +the notion that reading 1is moving rapidly toward less
reliance on archival sources and more on the citation of <rTecent
ressarch 1literature and may indicate thes existence of a reading
raesearch front that has recency characteristics similar to other
more "scientific™ disciplines. Hoﬁever, Parker, Paisley; and
Garrett (1967) found that while 70 percent of the cited material
in 17 science journals in 1965 was less than 10 yeérs 0ld, the 0
to 4 time period accounts for the bulk (41 percent) of the
material. In reading, the 0 to 4 period accounts for only 21

percent of the «c¢ited material. 1In addition, Price (1970)
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estimated that in a normally growing field, if 22 percent of
cited documents were less than 5 years old, the field was purely
archival and without an active research front. Comparisons with
these data suggest an emergent possible research froant in
reading which is still more archival than social science data in

general and certainly more archival than hard science.

Type of Publication

The Jjournal 1literature in reading cited other journal
literature approximately 50 percent of the time, books 35
percent of §he time, and other types of documents about 16
percent., These results are conparable with the findings of
Broadus (1971) that in education in general, 30.9 pecrcent of the
citations were to Dboocks in 1953, and 32.7 percent in 1965.
Parker, Paisley, and Garrett (1967) found 43 percent of the
citations from 17 s2lected behavioral science journals were to
journals and 31 percent were to bocks., However, Price (1970)
reported that, in the SCI, the average journal article raferred
to other serial publications 80 percent of the time. Lin and
Nelson (1969), in comparing the 50 percent reference to books in
sociological journals with the 15 percent rate in an optical
journal, concluded tfthat disciplines w%with paradigms tend to
publiéh_their work in journals while disciplines without tend to
publish in ©books, When ccmpared with these results, apparently
reading researchers rely upon journal and book literature to
somevwhat the same extent as most social scientists, but

considerably less than 4o physical scientists.
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Self-Citation

Taking the propcrtion of author self-citation as an
indicator of the existence of cumulative scholarship within a
field, thé finding that self-citation has grown markedly in
reading research from 30.8 percent in 1959 to 42.7 percent in
1972 suggests that research in reading may be becoming more
cumulative. These findings are very similar to what Parker,
Paisley, and Garrett (1967) found in 17 behavioral science
journals where percentages of self-citation increased from 33

percent in 1950 to 46 percent in 1965.

A s e o A — = 2 D o S o T .

According to Price (1970) and others, multiple authorship
may be related to the amount of financial support available
within a field. Parker, Paisley, and Garrett, {1967) reported
that the average number of authors per article in the social
sciences was 1.34. Lin and Nelson (1969) reported a very similar
1.4 average in sociological journals. The results here suggest,
that 4in reading, there was a steady decline in the single-
authored document from approximately 75 perceant of the total in
the =esarly forties to about 55 pasrcent in the late sixties. The
averages for reading based on the referencing articles were
found to be 1.40 authors per document in 1959, 1.59 in 1964,
1.53 in 1968, and 1.66 in 1972. Similarly, th2 multiple-
authorship in the «cited documents increased steadily as the
numbef of authors per article grew from 1.29 duriug the Second
World War to 1.59 in the périod from 1966 to 1970, This suggests
a trend in reading to more collaborative work, and may indicate

that financial support of project-type activity in reading
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reszarch is becoming mors characteristic of the field.

Cluster Analysis

The cluster analyses by the UBC C-Group and the Osiris
Hiclﬁst methods yielded similar though not identical grougings
of journal titles. The general profile revealed a group of
#ducation related journal which clusterea early and contained
within itself a tight subcluster of reading journals. The other
clusters relate largely to exceptionality, growuth and

development, educational psychology and psychology.
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CHAPTER V
SUMMARY, CONCLUSIONS AND IMPLICATIONS, FURTHER RESEARCH

SUMMARY

The literature of reading research can be defined as a body
of thought expressed 1in ©published writings and represents an
archival record that can be measured and analyzed. This
investigation is bas=d on the concept that studying the research
journal literature can reveal much about reading as a discipline
in addition to 1its substantive content. The major purposes of
the study were to: establish a sample of reading research
literature; determine +the core structure of the samnple of
reading research journals; describe developmental trends in the
reading ressarch literature; and illustrate disciplinary
connections among Jjournals —reporting reading research. The
conceptual Dbase for the study, and the bibliometric measures
used, derive from research in the field of information science.
The Annual Summary of Research on Reading, published yearly
since 1925, was selected to represent the reading research
journal literature, That publication is an ananual summary of
research, produced by the International Reading Association, and

appears in the IRA journal, the Rsading Research guarterly. The

ASRR provided +two sets of journal titles for analysis, those
titles which constitute the referencing set of journals and
those titles which are cited in the articles of the referencing

set of journals.
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The ASRR is the result of an integrated program devoted to
identifying and summarizing reading research on an annual basis.
It represents a presslected set of materials chosen by
professionals in reading. The summaries for the years 1959,
1964, 1968 and 1972 -- representing the years 1959 to 1972 --
provided +the 1literature for analysis. 768 oif the Jjournal
articles published (84 percent of the total) in +the four
summaries weras collectzd and analyzed.

Three major analyses were performed using the Jjournal
literature. 1In the first, the referencing collection of journal
articles was described and sets of core Jjournals generated.
Developmental +trends in reading research were determined in the
second analysis using é number of bibliometric measures applied
in the study of other literatures including average nunber of
references per journal article; age of cited materials, type of
publication cited, frequency of author self-cites, and patterns
of multiple authorship both in the referencing and cited set of
journals. In the third analysis, twc clustering programs were
used to statiétically group the core citad Jjourmal titles and
illustrate the disciplinary profile of reading research based on

literature use habits of authors.

CONCLUSICONS AND IMPLICATIONS
The conclusions and 1implications - for the study are
discussed under the headings of core journal structure,

developmental characteristics, and clustering of journai titles.

Core Jdournal Structure

The results of the study demonstrate that it is possible to
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view reading tesearch production using the cores journal concept.
Corz journal lists were identified using three familiar indices:
number of articles appearing in the ASRR, quantity of references
produced by those articles, and volume of citation in the
referencing set cf journals. For all thrée lists, the nmost
productive Jjournals accounting for 50 and 80 percent of the
total articles, references and citations weres identified. These
results confirm those reported by Garfield (1972f in working
with the literature from the large data base of th2 SCI. The
journals 1isolated as the cores for the three lists follow the
expected general Pareto distribution, reported in core -journal
research using other literatures, demonstrating the predominance
of a small number of journals as primary nodes in the reading
informaticn network in terms of article, reference, and citation
production. The predominance of cores of Jjournals 1is 'indeed
ubigquitous.

The journals in the three core lists represent diverse
subject areas such as reading, general education, educational
research, growth and development, curriculum, =ducational
psychology and various areas of psychology. The subject
diversity 1is even more pronounced when the total journal lists
based on the three criterion are examined. The 768 articles in
the referencing materials <from the four years of the ASRR
produced a total of 108 journals and the articles in those
journals in turn g=nerated 7,642 references. The 108 journal
titles markedly expand the subject diversity represented by the
core listings. This diversity -is expanded even more when the

emphasis shifts +to <cocunting the Jjournals cited in the
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references., The increase is fourfold producing a list of'uus
cited journal titles, These are the titles referred to by the
authors who wrote the 768 articles in the‘ASRR for the four time
periods. It appears that 1literally every subject area in
e€ducation, and a considerable number of subject areas outside
education, 1is 1in some way related to and speculating about
research in reading. However, the total significance of the wide
disciplinary spread of titles cited by reading researchers has
yet to be determined. In the context of this study, it is taken
as a strong indicator of multidisciplinary activity.

Decisions with respect to core journal identification have
considerable relevance 1in developing an annual summary of
r=ading research. Most core lists have been developed |using
article productivity as the criterion for momnitoring journals, -
or, as 1is the <case 1in some 1limited Jjournal collections,
raference counts. Using cited journal titles as the criterion
adds an important dimension to core identification.
Theoretically, a hypothetical number of reading research
articles exist "out there® for any one year. Leaving aside the
fact that most summaries now have to be selective and limit
their size because of esconomics, the good summary is the one
which <comes closest to identifying and presenting all the
relevant literature for a particular .year. Considering those
journals cited by authors of reading research articles as
candidate journals for monitoring would add’ considerable power
to +the surveillance network for an annual summary. Power would
be added because, in using cited journals as a criterion, the

network TrTelationships become conceptual in nature and not just
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guantitative as is the case when the criterion is either article
or reference productivity. In addition, such procedures would
also enhance the power because the network of cited journal
titles, as demonstrated by the results of this study, ‘will
considerably broaden the disciplinary bkase of journal titles

which then becom2 candidates for systematic article monitoring.

Developmental Characteristics

Price (1970) sugyested that a subject grows from the body
and the skin; the bedy, or archival record, consisting of
monographic sources, and the skin, or cutting edge racord,
consisting largely of the ressarch journal literature. Analysis
of the citations appearing in the 768 journal articles published
in the four annual summaries suggest several dimportant growth
characteristics in the field of reading research.

Studies of various literatures suggest that there is a slow
but steady increase 1in referencing in all fislds and that a
general norm of schclarliness <can be taken as 10 to 22
refefences per document. It is recognized that =2ven with a long
list of references some articles lack the scholarliness that
might be ©bestowed Dby bibliographic citations. Quantity should
not be directly equated with guality and the notion that the
distinction between scholarly and non-scheclarly work hinges on
presence or absence of refersnces is a controvarsial one.
However, bibliographic backscratching and excessive self-
citation canp be <considered as limiting assumptions in such
counts. Such practices have been shown to have minimal effects
when macro conclusions across literatures are being made rather

than limited conclusions based on small <coliections o7
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individual works.

The increased freéuency of referencing in teading research
articles is obvious from the data on average number of citations
per document, The average has grown steadily from 6.89 in 1959
to 12.61 in 1972. The 10 +to 22 <citations per document norn
figure may be scmewhat influenced by inclusion of review
articles and unreferenced papers. None of the former and few of
the latter were included in this study méking the data for
reading research a harder estimate of actual recent citation
volume and placing the subject well within the scholarly range.

It has been suggested that citation data serve both a
prescriptive and a diagnostic function; prescriptive in that a
discipline must exhibit citation data to  be scholarly and
diagnostic }n that the presence of such data indicates general
scholarliness., Reading research 1is definitely wmoving to the
generalized scholarly norm for science and is very close to data
for other social sciences, sociology and psychology in
particular. These findings suggest reading research smerged as a
more mature discipline over the period 1959 to 1972. It can be
argued that reading research is now in an intermediate rather
than an early stage of scholarliness using average number of
references per paper as the criterion.

Another characteristic by which materials used in reading
research were analyzed, is their age at the time of citation.
New knowledge usually grows frcm recent findings - and age of
cited materials reflects the extent to which a subject favors a
racent over an older body of literature. It has been suggested

that if 22 percent of cited documents are less than 5 years old
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the subject tands to be archival and lacks an active research
front in the sense of the hard sciences. A 39 percent figure
indicates a subject is in a period of rapid growth.

Although the reading results show a steady increase in the
number of documents 10 years of age or less (moviag from 34.7
percent in 1959 to 61.9 percent in 1872), the evidence does not
suggest a science-like research front or immediacy effect in its
research literature.

For other sociél science data, 40 percent of the méterial
¥as ﬁated 4 ysars prior to the referencing publication and 26
percent dated within 5 to 9 years. For reading research, 21
percent of th2 materials were dated 0 to 4 years. There was a
steady increase in materials datéd 5 to 9 years with a
subsequent decrease in older materials. It can be concluded that
there may be a beginning research front in reading, based on
recency of cited materials, but it still tends to be more
archival than social science data in gensral and far more
archival than Tresearch in the hard sciences. It 1is also
interesting to view this data in relation to +that discussed
previously for citations per document. While the aver;ge number
of citations per article is rising in reported resading research,
the age of cited material has also been decreasing although the
age range is 'stiil not within that of scieace articles in
general. Reading Tesearch 1s broadening ‘in the discipline
literature it relates to, with the total picture also suggesting
citation of more recent materials.

Publication type simply indicates whether the refsrence

being cited 1is a book, Jjournal or other type of medium.
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Variability in publication type depends on the discipline
examined, with the humanities and social scienc2s using more
monographic materials, while in hard science, serialis dominate
over monographic usage., For the social sciences in general,
monographic citation varies from 40 to 55 percen:, while in the
sciences, som2 studies report 80 percent of the references in
the average Jjournal article to be to other journals, For reading
.research, references tc books and serial literature held steady
across the four time periods at 35 and 50 percent with sone
growth taking place in <citation of other source. The results
suggest that, in terms of form of publication, reading research
tends +to rely less on book and more on serial publications than
some of the other social sciences.

It has been noted in the sciences that disciplines with
establishad paradigms tend to publish in journals while those
¥ith less established paradigms rely more on books. The data
-indicate that there may be some beginning wmovement toward
establishad paradigms in reading research, based on the somewhat
higher use of serial over monographic citations. This nmust be
offared as a tentative «conclusion and would have to be
supplemented by content analysis of reading research literature
to determine the existence of legitimate research paradigms.

Although there has been little work pr2viously reported in
this area, degree of s21f citation may provide some indication
of commitment to cumulative resesarch and individual author
productivity., (It is recognized that self «citation could also
measure mediocrity or parochialism.) Data based on social

science Jjournals suggest a trend toward increasing self
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citation. The figures ate roughly paralleled by the reading
data, Self cites of 30.8 and 42.7 percent were reported in 1959
and 1972 suggesting some increase in commitment to cumulative
work. The area.of individual productivity in reading Tesearch
should be followed up as a possible measure of the research
emphasis in the field. Clemente (1973) suggyests that one of +the
few areas of consensus in productivity studies has been.that of
publication output., Price (1963) also emphasizes this point.
Co-authorship is reported to be increasing imn most fields
and is an indicator of collaborative effort and the extent %o
which financial support is available for  broader project type
ressarch., Sociological research provides the only comparison
taszd on citation data and indicates 59 percent of articles with
single authors and 41 percent with two or more. authors. In
reading res=arch, single authorship dropped from 65.93 percent
in 1959 tc 50.70 percent in 1972 in the referencing set of
journals. In the cited set, the increase in multiple authorship
is even more dramatic with single authors -dropping from 74.8
percent ‘in 1941-45 to 56.9 percent in 1966-70. In both sets of
data, the drop in single adthorship articles is accompanied by
rises in multiple authorship, particularly in two-authored
papers., The data from this study 1lend strong support to the
conclusion that collaborative work in reading ressarch increased
in the period 1859 to 1972 and in the wider time range 1941 to
1970,'It is likely the increase resulted £from broader funding
which enabled researchers to mount more comprehensive projects.
This could be checked by examining the co-authored reports in

the ASRR for information on source of funding.
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In summary, several conclusions <can be offered, with
respect to developmental characteristics of reading res=arch,
based on the sample of journal literature derived from the four
time periods of the ASRR. Reading research is emerging as a more
scholarly field, using guantity of citations as a criterion.
There 1is a slight nmovement toward a more immsdiate r2search
front, indicated by age of cited materials, but this is not
strong and the field still relies heavily on archival and near
archival resources in its reseafch. A movement toward generation
of science~like paradigms may be developing in reading research,
basa2d on proportion of serial and monographic usage, but this is
tentative at best and not yet a pronounced trend. Some limited
data suggest reading ressarch may be becoming more cunmnulative,
as indicated by 1increasing author self citation im journal
articles, Finally, reading research is definitely becoming more
collaborative based on the increasing proportions of multiple
authorship, across a wide time range, in both the referencing

and cited sets of journals.

Clustering of Jourpal Titles

Two statistical algorithms, one using correlational
techniques and the other EBuclidean distance, were appiied to the
cited set of journal titles. Matrix reduction techniques
produced a listing of 36 core titles for analysis. The titles
accounted for 65 percent of theitctal citations to journals in
the referencing set of 108 journals. It should be borne in mind
that in clustering, citsd articles are pooled to represent their
respective Jjournals and the program assigns journals to groups

on the basis of similarity in the manner in which their citation
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are distributed across the referencing set of journals. Thus,
journals in the final groupings exhibit conceptual as well as
sfatistical relationships,

Intuitively acceptable journal groupings were produced in
the <cluster analysis with the twe programs generally confirming
each other. It can be <concluded that cluster analysis is a
viable +technique for illustrating relationships in the primary
literature using citation data from the reading research journal
literature. Ten Jjournal groups emerged.  Three were deened
somewhat ambiguous, consisting of single jourmals or pairs
emerging late in the clustering pPrograms. Seven groups
illustrated strongk interrelationships among Jjourmal titles
suggesting the existence of similar ideational content among the
journals.,

The journals cited by reading researchers reported in the
ASER can be describedv as belenging to several disciplines or
subjects., One group, which can be categorized as the literature
most directly devoted to the subject of reading, incorporates
journals from reading; general education, curricuium, elementary
English, and educational research. The remaining six grougings
can be categorized as those which, while devoted nmore
specifically to other subjects, also publish researcih related to
reading. Thes2 six grouping embrace areas such as growth and
development, =xceptionality, sducational psychology, and several
branches of psychology.

As indicated previously, the most - frequently cited
journals, and the balance wmaking wup the cited set, provide

useful input 4in developing sumnmaries of ressarch. If one
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intended to 'keep abreast of the most productive Jjournals in
rzading, a good multidisciplinary Jjournal collection could
probably be built on about four dozen titles. The cluster groups
of Jjournal titles also provide useful differentiation for
searching the reading literature. Those interested in topics
closely related to the subject of reading and its educational
implications would monitor some groupings while those interested
in reading as it might be related- - to other subjects or
disciplines would monitor other groupings. The most wuseful
reading-related journals are usually well known in the field but
it is difficult to decide which journals from the vast array
available in other subjects relate to reading in a more direct
way. A times-cited list, based on research articles reported in
an acceptable summary like the ASRR, <can be wvery haelpful in

making such de=cisions.

FURTHER RESEARCH

Several areas for further research are suggested in the
bibliocmetric analysis of reading research journal literature.

The study of the three core lists génerated nuclei of core
journals., Following the Pareto concept, these cors journals
represented 50 percent of the total articles, refarences and
citations produced., It would be interesting to utilize
Bradford's (1934, 1948, 1953) bibliographical 1law concerning
concentration and dispersion of individual 1literatures and
further analyze the lists in terms of the statistical dispersion
of the journals beyond the <cores, Succeeding sub-cores of
important Jjourmnals would most likely be revealed. Partitioning

studies of other literatures, by Goffman and Warrsn (1969) and
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Leimkuhler (1967), provide a statistical methodology for such an
analysis. It has been suggested in these and other more recent
sources (Donohue, 1973; Murphy, 1973; Pope, 1975), that
dispersion analysis should be applied in many areas to generate
cross-discipline ccmparison data.

It would also be useful to generate a study to compare the
448 journal titles in the cited set with several recent editions
of the ASRR to dztermine the degree to vwhich such titles are now
being dincluded on a yearly basis. The cited tities should also
be compared with those appearing in ERIC's Curzrent Index to

- — i e e s

Jourpals in Education (now indexing apéroximately 700 - journals)
to determine the overlap between the general education Journal
literature and that being cited by reading researchers.

Study of author productivity in reading research could be
profitably extended by conducting ressarch along the lines
suggested by Voos (1574). He points out that Lotka (1926) made
the initial examination of author productivity and suggested the
facter for predicting the number of papers in a field to bes 1/(n
to the power of 2) of the number of authors writing only one
papar (If 100 authors wrote only on2 paper, 25 would write two,
11 three, etc.). Price (1965) alsc suggests the harder the
scisnce the greatér the probability that authors will publish
multiple papers. This factor provides another method for ranking
research productivity in various disciplines along tae continuum
from hard to soft scisnces. Voos found +the author factor for
information science to be 1/(n to the power of 3.5). His work
provides a good model for such an analysis in that previous

methods are modified to utilize Chi square as ths computational



140

method allowing one to theorize what the author publication
volume would have td be to move a discipline along the science
non-science continuum, Extent of citation of one's work by
others should also be examined, using reading research, to
provide another indicator of research productivity.

Analysis of cited journal articles could also yield a
listing of the articles which have had the mosi impact in
' reading research. These could be compiled into what Price (1965)

term2d a Journal of Really Important Papers. Analyses of reading

research articles that have made a difference have been reported
in the ©past. However, the articles have been subjectively
selected and citation data have not entered such decisions.
Identification of nodal papers in the citation network could
also aid in determining if Pricet's (1965) tightly knit groups of
papers répresenting research fronts have been prevalent in
reading research. Cawkell's (1974) research provides a good
methcdological base here. Analysis of citation data could also
shed light on the actual proportions of archival and immediate
papers which are cited in reading research to supplemeht the
more gross age of cited papers data.

The cluster portion of the study grouped journals together
on the basis of similarities in théir patterns of citation by
reading researchers, Analysis should shift to the individual
articles which are represented in the various strong cluster
groups., It would be interesting to see if viable conceptual maps
would emerge which illustrate the most importaast topics .and
issues in reading research.

Finally, one very useful prcject could be developed using
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citation data. On an annual basis, the «citations in all the

research articles making up the ASRR could be organized in a

Reading Besearch Literature Citation Index. The value w©of such’

indexes have besn proven in other subjecis. Tarouga computer
technology, a large yearly data base of such citation material

-could be developed in a cost effective fashion.
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THE CLUSTERING PROGRAMS
Two hierarchical clustering programs were used in this
study. Arms and Arms (1973:27) describe the step-wise procedure
which produces the results shown in the dendograms (see Figures
6 and 8, Chapter IV).

The - most common family of hierarchical methods can be
described as follows.

(a) Input the n(n-1)/2 similarities between the n
points to be clustered.

{b) <Consider each point as a separate cluster.

{c) Choose the two closest clusters p and g and merge
them into a new cluster k which replaces p and (e

(d) Compute the distance of cluster k from any
cluster s, as a function of the distance of p and g
from s.

(e) Return to step (c).

The UBC C-Group method makes use of a similarity profile as
the basis for determining inter-cluster distance. Patterson and
vwhitaker (1971:3), who wrote the prcgram, describe the process
in UBC statistical package manual.:

The criterion to determine which pair is to be
combined 1is established on the basis of pgofile

similarity where the total within-group variation is

the (value-reflecting) function minimally increased at
each step in the process.

The algorithm used in the program is that of J. H. Ward as
described in "Hierarchical Grouping to Optimize aa Objective

Function,” Journal of +the American Statistical Association,

1863, 58, 236-2u44,
The Osiris Hiclust program is described by an un-named
authcr or authors in the Osiris II manual.

The method 1s designed to produce successive
partitions of a set of points, called clusterings, by
combining clusters at cne level to yield a smaller
number of clusters at the next level. The input data
in this program consists of a correlation matrix which
gives the degree of proximity ¢f pairs of points where
the points are variables.
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The algorithm used in the Hiclust program is that proposed

by R. Jchnson in Psychcmetrika , 1967, 32, 241-254,
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APPENDIX B

TABLE IV Journals by ©Number of Articles in ASKR in Four Tinme

Pericds. (Rankesd by Total.,)

TABLE V Journals by Numker of References Produced in ASRR in

Four Time Periods. (Ranked by Total.)

TABLE VI Journals by Number of Citations Received from ASRR in

Four Time Feriods. (Ranked by Total.)
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TABLE IV

Journals by Number of Articles in ASRR in Four Time Periods.
{Rank=4 by Total.)

JOURNAL TIMNE PERIOD cun.

1959 1964 1368 1972 TOTAL

Journalism Quarterly 9 26 29 22 86 11.20
The Reading Teacher 3 22 3% 6 67 19,92
Journal of Educational 18 8 14 i2 52 26.69
Ressarch

Elementary English 9 11 8 11 39 31.77
Journal of Educational 5 6 13 9 33 36,07
Psychology

Journal of Reading 0 0 25 7 32 40.23
Elementary School Journal 5 9 10 3 27 43.75
Journal of Developmental 9 18 0 0 27 47,27
Reading

Journal of Reading 0 0 0 21 21 50.00
Behavior

Jrnl of Vverbal Learning 0 5 7 4 16 52.08
and Verbal Behavior

Journal of Experimental 2 7 2 4 15 54,04
Education

American Educational 0 2 6 6 14 55.86
Research Journal

Perceptual and MNotor 0 4 8 0 12 57.42
Skills :

Psychological Reports 0 2 -3 7 12 58.98
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Review

TABLE IV {CONTINUED) 155

JOURNAL TIME PERIGD CUHN.
%
1959 1964 1868 1972 TOTAL

British Journal of 5 2 3 1 11 60.42
Educational Psychology
Reading Research 0 0 6 5 11 61.85
Quarterly
Alberta Journal of 2 3 2 3 10 63.15
Educational R=search
Journal of Personality 0 0 10 0 10 64,45
and Social Psychology
Public Opinion Quarterly 0 6 2 2 10 65.76
Psychology In The Schoocls 0 0 3 7 10 67.06
Excertional Children 0 1 5 3 9 68.23
Educational Research 0 2 4 3 9 69.40
Journal of The Reading 0 0 9 0 9 70.57
Specialist
Child Development 0 4 2 2 8 71.61
Educational Leadership 1 0 3 4 8 72.66
Journal of General 2 5 0 1 8 73.70
Psychology :
Education of Visually 0 0 0 7 7 74.61
Handicapped
Journal of Applied 1 3 2 1 7 75.52
Psychology
Journal of Advertising 0 7 0 0 7 76.43 .
Research
Columbia Journalism 0 6 0 0 6 77.21
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JOURNAL TIME PERIOD con.

1959 1964 1968 1972 TOTAL

Educational and 1 0 4 1 6 77.99
Psychological Measurement

Illinois School Research 0 0 ) 0 6 78.78
Journal of Abnormal and 0 6 0 0 6 79.56
Social Psychology

Journal of Communication 0 2 3 1 5 B80.34
Journal of Genetic 6 0 0 0 6 81.12
Psychology

Journal of Psychology 1 0 5 0 6 81.90
Journal of Social 0 2 4 0 6 82.68
Psychology

Journal of Experimental 0 0 2 3 5 83.33
Psychology ’

Journal of VWNegro 0 0 1 4 5 83.98
Education

Journal of Special 0 0 2 3 5 84,64
Education

Reading World 0 0 0 5 5  85.29
AV Communication Review 0 1 2 1 4 85.81
American Journal of 0 0 2 2 4 86.33
Mental Deficiency

British Jocurnal of 0 0 0 g 4 86.85
Psychology

California Journal of 0 0 3 1 4 87.37

Educational Research

Developmental Psychology 0 0 0 4 4 87.89

Fducation ‘ 0 3 1 0 4 88.41
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JOURNAL TINE PERIOD cuM.
%
1959 1964 13968 1972 TGTAL

Australian Journal of 2 0 0 1 3 88B.80
Education
American Journal of 0 2 0 1 3 89.19
Psychology
Childhood Education 0 0 1 2 3 89,58
English Journal 1 0 1 1 3 89.97
Journal of Spesech and 0 1 2 0 3 90.36
Hearing Ressarch
Optometric Weekly 0 0 3 0 3 90.76
Research In The Teaching 0 0 0 3 3 91.15
of English
American Journal of 0 1 0 1 2 91.14
Orthepsychiatry
American Journal of 0 0 0 2 2 91.67
Sociclogy
Academic Therapy 0 0 0 2 2 91.93
Cognitive Psychology 0 0 0 2 2 92.19
Journal of Abnormal 0 1 1 0 2 92.45
Psychology ' '
Journal of Speech angd 2 0 0 0 2 92.71
Hearing Disorders
Kansas Studies 1In 0 1 1 0 2 92,97
Bducation
Library Guarterly 0 1 1 0 2 93.23
Phi Delita Kappan 0 0 0 2 2 93,49
Science 0 1 0 1 2 93.75
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TABLE IV (CONTINUED) 158

JOURNAL TIME PERIOD Ccon.
%
1959 1964 1968 1972 TOTAL

Sccicmetry 0 0 2 0 2 94,01
.Schocl Review 0 0 1 1 2 94,27
Training School Bulletin 0 0 2 0 2 94.53
Young Children 0 0 0 2 2 94,79
Adult BEducation Journal 0 0 0 1 1 94,92
American Journal of 0 1 0 0 1 85,05
Ophthalmology
American Sociological 0 0 1 0 1 95,18
Review
Bullestin of The Orton 0 0 1 0 1 95,31
Society
College Conmposition and 1 0 0 0 1 95,44
Communication
California English 0 0 1 0 1 95.57
Journal
Canadian Journal of 0 0 0 1 1 95.70
Psychology
Educational Adnmin 1 0 0 0 1 95.83
and Supervision
Educational Broadcasting 0 0 1 0 1 95.96
Review
Educational Review 0 0 1 0 1 96.09
Gifted Child Quarterly 0 1 0 0 1 96,22
Genetic Psychology 0 1 0 0 1 96.35
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JOURNAL TIME PERICD CUM.
%
1859 1964 1968 1972 TOTAL

Harvard Educational 0 0 0 1 1 96.48
Review
Interchange 0 0 0 1 1 96.61
Illinois English Bulletin 0 0 1 0 1 396.74
Journal of The American 0 0 1 0 1 96.88
Medical Association
Journal of Applied Social 0 0 0 1 1 §7.01
Psychology
Journal of (Clinical 1 0 0 0 1 97.14
Psychology
Journal of Education 0 1 0 0 1 97.27
Jrnl of the Experimental 0 1 0 0 1 97.40
Analysis of Behavior
Journal of Experimental 0 0 1 0 1 97.53
Social Psychology
Journal o©of Learning 0 0 0 1 1 97.66
Disabilities
Journal of Reading 0 0 1 0 1 97.79
Disabilities
Journal of Typographical 0 0 1 0 1 87.92
Research
NEA Research Bulletin 0 0 0 1 1 98.05
New Zealand Journal of 0 0 1 0 7 98.18
Educational Studies
Ontario Journal of 0 0 1 0 1 98,31
Educational Research
Parsecnnel and Guidance 0 0 1 0 1 98,44
Journal
Programmed Learning 0 0 0 1 1 98.57
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JOURNAL TIME PERIOD CinM.

1953 1964 13968 1972 TOTAL

Reading 0 0 1 0 1 98,70
School and Community 1 0 -0 0 1 98.83
Science Education 1 0 0 0 1 98.96
School Libraries 0 0 0 1 1 99,09
Speech Monographs 0 0 1 0 1 99,22
Schocl and Society 1 0 0 0 1 99.35
School Science and 0 0 0 1 1 99.48
Mathematics

University of Kansas 1 0 0 0 1 99.61
Bulletin of Education ‘
University of Queensland 0 0 1 0 1 99,74
Papers

Vocational Guidance 0 0 0 1 1 99.87
Quarterly

Wilscn Library Bulletin 0 0 0 1 1 .100.00
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TABLE V

Journals Dby Number of References Produced in ASRR ian Four Time
Fericds. (Ranked by Total.)

JOURNAL TIME PERIOD con.

1859 1964 1868 1972 TOTAL

Journalism Quarterly 34 170 192 310 706 9.24
The Feading Teacher 4 1489 291 44 488 15.62
Elementary English 118 86 92 129 425 21.19
Journal of Educational 118 51 100 99 368 26,00
Research

Reading Res=2arch 0 0 234 134 368 30.8B2
Quarterly

Journal of &Educational 21 47 142 102 312 34.90
Psychology

Journal of Reading 0 0 224 50 274 38.48
Journal of Experimental 69 99 14 49 231 41.51
Education

Elementary School Journal 11 52 111 34 208 44,23
American Educational 0 26 93 81 200 46,85
Research Journal

Journal of Reading 0 0 0 197 197 49,42
Behavior

Educational Research 0 27 96 41 164 51.57
Journal of Dsvelopmental 35 129 0 0 164 53,72
Reading

Perceptual and Motor 0 65 93 .0 158 55.78

Skills
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JOURNAL TIME PERIOD con.
%
1959 1964 1968 1972 TOTAL

Jdrnl of Verbal Learning 0 47 43 07 157 57.84
-and Verbal Behavicr ‘
Journal of Personality 0 0 134 0 i34 59.59
and Social Psychology
Psychology In The Schools 0 0 456 85 131 61.31
Public Opinion Quarterly 0 44 25 41 110 62.75
British Journal of 55 26 16 10 107 64,15
Educational Psychology
Reading World 0 0 0 105 105 65,52
Exceptional Children 0 8 38 57 103 66,87
Journal of Abnormal and 0 88 0 0 88 68,02
Social Psychology
Psychological Reports 0 12 14 59 85 69.13
Education 0 74 9 0 83 70.22
Journal of Special 0 0 26 26 82 71.28
Education
Journal of General 16 54 0 10 80 72.34
Psychology '
AV Communication Review 0 12 38 29 79 73.37
Journal of Genetic 79 0 0 0 79 T74.40
Psychology
Alberta Journal of 11 16 16 35 78 75.43
Educational Research
Child Development 0 30 8 39 77 76,43
Young Children 0 0 0 717 77 77.44
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JOURNAL TIME PERIOD CUN.

1959 1964 1968 1972 TOTAL

Journal of Social | 0 17 55 0 72 78.38
Psycholcgy

Interchange 0 0 0 68 68 79.27
Journal of Communication 0 15 37 13 65 80.12
American Journal of 0 0 0 61 61 80,92
Sociology

Journal of Experimental 0 0 29 32 61 81.72
Psychology

Developmental Psychology : 0 0 0 55 55 82.44
British Journal of 0 0 0 54 54 83,15
Psychology

Illinois School Research 0 0 53 0 53 83.84
Journal of Applied 3 23 14 10 - 50 84,49
Psychology

Journal of Speech and 0 14 34 0 48 85.12
Hearing Research

American Journal of 0 0 13 33 46 85.72
Mental Deficiency

English Journal 3 0 2 41 46 B86.33
Journal of Psychology 0 0 46 0 46 86.93
Educetion of Visually 0 0 0 Gy 43 87.50
Handicappzad

American Journal of 0 22 0 19 41 88.04

Orthopsychiatry

Educational L=zadership 0 0 15 24 39 88.55
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JOURNAL TIME PERIOD ’ CoH.

18959 1964 1968 1972 TOTAL

Journal of The Reading 0 0 38 0 38 89.05
Specialist

American Journal of 0 25 0 11 36 89.52
Psychology

Genetic Psychology 0 34 0 0 34 89,96
Monographs

California Journal of 0 0 30 1 31 90.37
Educational Research

Educational and 0 0 23 7 30 90.76
Psychological Measurement

Journal of Negro 0 0 2 28 30 91.15
Education

Science 0 22 0 7 29 91.53
Training School Bulletin 0 0 29 0 29 91.91
Australian Journal of 18 0 0 10 28 92,28
Education

Journal of Advertising 0 28 0 0 28 892.65
Research

Wilson Library Bulletin 0 0 0 Z8 28 93,01
Cognitive Psychology 0 0 0 27 27 93.37
Educational Review 0 0 27 0 27 893.72
Socicmetry 0 0 26 0 26 94,06
Adult Education Jourmnal 0 0 0 25 25 94,39
Childhood Education 0 0 3 22 25 9%4.71
Journal of Learning 0 0 0 Z3 23 95.01

Disabilities
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JOURNAL TINE PERIOD CUHM.

1959 1964 1968 1972 TOTAL

American Sociological 0 0 21 0 21 95,29
Review

Academic Therapy 0 0 0 20 20 95.55
New Zealand Journal of 0 0 20 0 20 85,81
Educational Studies

Optomatric Waekly 0 0 20 0 20 96.07
Research In The Teaching 0 0 0 20 20 96,34
of English

Journal of Abnormal 0 9 9 0 18  96.57
Psychology

University of Queensland 0 0 18 0 18 96.81
Papers

Gifted Child Quarterly 0 17 0 0 17 ~ 97.03
Journal of Speech and 17 0 0 0 17 97.25
Hearing Disorders :

Canadian Journal of 0 0 0 i5 15 97.45
Psychology

Journal of The American 0 0 15 0 15 97.64
Medical Association

Ontario Journal of 0 0 15 0 15 97.84
Educational Research

Bulletin of The Orton 0 0 12 0 12 98,00
Society .

Journal of Applied Social 0 0 0 11 11 98.14
Psychology

Jrnl of the Experimental 0 11 0 0 11 98,29

Analysis of Bshavior

Programmed L=2arning 0 0 0 11 11 98.43

Speech Monographs 0 0 10 0 10 98.5%



TABLE V (CONTINUED) 166

JCURNAL TIME PERIOD CUM.
%
1959 1964 1968 1972 TOTAL

California English 0 0 8 0 8 98.67
Journal
Journal of Clinical 8 0 0 0 8 98,77
Psychology
Journal of Education 0 8 0 0 8 98.87
Journal of Experimental 0 0 8 0 8 98.98
Social Psychology
School Review 0 0 6 2 8 99,08
Library Quarterly 0 1 6 0 7 99.18
NEA Research Bulletin 0 0 0 7 7 89,27
Reading 0 4] 7 0 7 99.36
Vocational Guidance 0 0 0 ) 6 89.44
Quarterly
College Composition and 5 0 0 0 5 99,50
Communicatiocn
Journal of Reading 0 0 5 0 5 99.57
Disabilities
Journal of Typographical 0 0 5 0 5 99,63
Research
Kansas Studies In 0 3 2 0 5 99,70
Education
Personnel and Guidance 0 0 5 0 5 99.76
Journal
School Science and 0 0 0 5 5 99,83
Mathematics
Harvard Educational 0 0 0 4 4 399,88

Review
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JOURNAL TINE PERIOD CUMN.
%
1959 1964 1968 1972 TOTAL

Illinois English Bulletin 0 0 4 0 4 99,93
University of £Kansas 2 0 0 0 2 99.59%6
Bulletin of Education
American Journal of 0 1 0 0 1 99.97
Ophthalmolcgy
BEducational Broadcasting 0 0 1 0 1 99.99
Review :
Phi Delta RKappan 0 0 0 1 1 100,00
Columbia Journalism 0 0 0 0 0 100.00
Review
Educational Admin 0 0 0 0 0 100.00
and Supervision
School and Community 0 0 0 0 0 100.00
Science Education 0 0 0 0 0 100.00
School Libraries 0 0 0 0 0 100.00
Schocl and Society 0 0 0 0 0 100.00




TABLE VI

Journals by Number of Citations Received from ASRR in Four Time
Periods. (Ranked by Total.)

JCURNAL TIME PERIOD con.
%

1959 1964 1968 1972 TOTAL

. s e s i e i . W o

Journal of ©Educational 39 48 75 - 81 243 6.43
Psychology

Journal of Educational 25 31 77 45 178 11.15
Research

Elementary School Journal 16 49 70 26 161 15,41
Journalism Quarterly 2 32 45 657 146 19,27
Elementary English ' 19 19 52 490 130 22.72
Journal of Experimental 4 57 28 40 129 26.13
Psychology

The Reading Teacher 8 15 43 55 121 . 29,34
Journal of Abnormal and 8 33 66 10 117 32.43
Social Psychology

Perceptual and Motor 0 5 26 55 86 34,71
Skills

Child Development 0 13 21 46 80 36.83
Journal of Applied 10 18 36 9 73 38.76
Psychology ’

Jrnl of Verbal Learning 0 - 3 24 42 69 40.59
and Verbal Behavior

Journal of Experimental 9 16 24 13 62 42,23
Education

Public Opinion Quarterly 5 22 16 13 56 43.71
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JOURNAL TIME PERIOD CUM.,
%
1959 1964 1868 1972 TOTAL

American Journal of’ 3 24 14 14 55 45,17
Psychology
Psychological Bulletin 5 5 28 16 54 46.60
British Journal of 9 7 25 9 50 47.92
Educational Psychology
Psycholcgical Review 6 10 10 18 44 49,09
Journal of Genetic 7 14 10 10 41 50,17
Psychology
Journal of Personality 0 0 35 ) 41 51.26
and Social Psychology
Journal of <Consulting 12 8 12 8 40 52.32
Psychology
Journal of D2velopmental 0 6 21 11 38 53.32
Reading .
Journal of Psychology 6 9 18 5 38 54,33
Education ) 9 15 7 37 55.31
Reading Rasearch 0 0 8 29 37 56.29
Quarterly
Exceptional Children 0 2 10 22 34 57.19
Schocl and Society 10 7 10 7 34 58.09
Journal of Reading 0 0 12 21 33 58.96
Psychological Reports 2 5 10 15 32 59.81
American Journal of 2 1 12 16 31 60.63

Orthopsychiatry
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JOURNAL A TINME PERIOD CUM.

1959 1964 1868 1372 TOTAL

Educational Research 12 5 ) 7 30 61.42
Bulletin .

American Educational 0 0 14 15 29 62.19
Research Journal

English Journal . 1 5 6 17 29 62.96
Journal of Social 7 6 13 3 29 63.73
Psychology

American Psychologist 5 7 15 2 29 64,50
American Journal of 0 3 13 11 27 65,21
Mental Deficiency ‘

Educational and 3 1 18 2 24 65,85
Psychological Measurement

Journal of Personality 3 7 10 4 24 66.48
Canadian Journal of 0 9 5 8 22 67.06
Psychology

British Journal of 4 4 6 7 21 67.62
Psychology

Science 0 5 7 9 21 68.18
School Review 3 6 10 2 21 68.73
American Sociological 1 5 9 4 19 69.23
Review

Speech Monographs 3 2 12 2 19 69.74
Teachers College Record 3 4 7 5 19 70.24
Review of Educational 0 0 9 8 17  70.69
Research

California Journal of 1 5 3 7 16 71.11

Educational Ressarch
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JOBRNAL TIME PERIOD CUN.
%
1959 1964 1968 1972 TOTAL
Harvard Educational 0 4 4 8 16 71.54
Review
Educational Admin 1 6 7 1 15 71.94
and Supervision
Jrnl of the Experimental 0 9 2 4 15 72.33
Analysis of Behavior
Journal of General 0 2 5 8 15 72.73
Psychology
Journal of Reading 0 0 0 15 15  73.13
Behavior
Psychometrika 1 9 15 73.52
Psychonomic Science 0 0 6 9 15 73.92
Genetic Psychology 0 4 4 6 14 74.29
Monographs
Journal of Speech anad 7 0 4 3 14 T4,.66
Hearing Disorders '
Psychology In The Schocls 0 0 7 7 14 75,03
14
Journal of Education 1 3 4 5 13 75.38
Journal of Learning 0 0 0 13 13 75.72
Disabilities :
Acta Psychologica 3 1 2 7 13 76.07
Journal of Communication 1 0 8 3 12 76,38
Phi Delta Kappan 0 2 8 2 12 76.70
Elementary English Review i} 3 2 3 12 77.02
Editor and Publisher 0 4 6 2 12 77.34


http://Jr.nl
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TABLE VI {CCNTINUED) 172

JCURNAL , TIME PERIOD CUMN.
* ¥
/8
1859 1864 1968 1972 TOTAL

Social Forces 0 4 5 3 12 77.65
Educational Research 0 4 4 3 11 77.95
Archives of Psychology 1 0 5 5 11 78.24
Jdrnl of Comparative and 0 4 2 5 11 78.53
Physiological Psychology
Quarterly Journal of 0 1 2 8 11 78.82
Experimental Psychology
Journal of Clinical 0 0 6 4 10 79.08
"Psycholegy
Personnel and Guidance 0 3 6 1 10 - 79.35
Journal .
NEA Journal 0 2 5 3 10 79%.861
Peabody Journal of 3 q 2 1 10 79.88
Education
_Perception and 0 0 0 10 10 80.14
Psychophysics
AV Communication Review 0 3 6 0 S 80.38
American Journal of 0 2 3 4 3 B0.62
Sociclogy
Educational Leadership 0 2 0 7 3 B80.86
Journal of Speech and 0 1 7 1 9 81.10
Hearing Research
Sociometry 0 2 7 0 3 81.33
Research In The Teaching 0 0 0 8 8 81.55

of Englich
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JOURNAL TIME  PERIOD Cun.
%

1959 1964 1968 1972 TOTAL

American Political 0 1 2 5 8 81.76
Science Review

Arithmetic Teacher 0 3 1 4 8 81.97
Bell System Technical 0 3 4 1 8 82.18
Journal

Journal of Experimental 0 0 2 ) 8 82.39
Child Psychology

National Elementary 2 4 0 2 8 82.61
Principal

Childhood Education 1 0 0 6 7 82.79
Journal of Special 0 0 3 4 7 82.98
Education

Australian Journal of 1 0 4 2 7 83.16
Psychology '

Biomatrika 0 1 4 2 7 83.35
Brain 0 3 1 3 7 83.53
Journal of Programned 0 1 3 3 7 83,72
Instruction

Journal of Teacher 0 0 5 2 7 83.90
Education

Merrill-Palmer Quarterly 0 0 2 5 7 84.09
of Behavior and Devel

Psychological Record 1 0 1 5 T 84,27
Alberta Journal of 2 1 2 1 6 B4.43
Educational Research

Journal of Advertising 0 b 0 0 6 84,59
Research

Journal of Experimental 0 0 b 0 6 84,75

Social Psychology
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JOURNAL TINE PERIOD CUHM.

1959 1964 1968 1972 TOTAL

Journal of Negro 0 1 1 4 6 84,91
Education

Ontario Journal of 0 0 4 2 6 85.07
Educational Rasearch

College English 0 1 1 4 6 85.23
Chicago Schools Journal 1 2 3 0 6 85.39
Human Relations 0 1 2 3 6 85.54
Journal of Broadcasting 0 3 2 1 6 85.70
Journal of School 0 0 0 6 6 85,86
Psychology

Journal of Social Issu=ss 0 1 2 3 56 86,02
Language and Speech 0 0 2 4 6 86.18
American Journal of 1 1 2 1 S 86.31
Ophthalmology .

Developmental Psychology 0 0 0 5 5 86.44
Behavior Ress=arch and 0 0 0 5 5 86.58
Therapy

Education Digest 1 0 3 1 5 86,71
The High School Journal 1 3 1 0 5 B86.84
Information and Control 0 3 2 0 5 86.97
Journal of American 0 4 0 1 5 87.11

Statistical Associaticn

Language 0 2 1 2 5 B87.24
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JOURNAL TIME PERIOD CUHM.
%
1959 1964 1968 1972 TOTAL

Rural Sociclogy 0 0 5 0 5 87.37
Educational Raview 0 0 3 1 4 B7.48
Journal of Abnormal 0 0 3 1 4§ B87.58
Psychology

Journal of The Reading 0 0 2 2 4 87.69
~Specialist

Library Cuarterly 1 3 0 0 4 87.79
NEA Research Bulletin 0 0 3 1 4 87.90
School Science and 2 1 1 0 4 88,01
Mathematics

Vocational Guidance 0 0 0 4 4 88.11
Quarterly

American Journal of 0 0 4 0 4 88.22
Optometry

American Journal of 3 0 0 1 4 88,32
Psychiatry

Archives Qtolaryng. 4 0 0 0 L 88,43
Clearing House 0 0 1 3 4 B88.54
Journal of Consulting and 0 0 0 4 4 88.64
Clinical Psychology

Journal of Experimental 1 1 2 0 "4 88,75
Pedagogy

Journal of Experimental 0 0 2 2 4 B88.85
Research In Parsonality

Mental Retardation 0 0 3 1 4 88.96
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JOURNAL TIMNE PERIOD CUHN.

1959 1964 1968 1972 TOTAL

Fsychological Clinic 0 4 0 0 4 89,07
Pediatric Seminary 1 2 1 0 4 89.17
Quill 0 2 0 2 4 89,28
University of Iowa 2 2 0 0 4 89,38
Studies

Women: A Journal of 0 0 0 4 4 89.49
Liberation

Word : 0 0 2 2 4 89.59
Academic Therapy 0 0 0 3 3 838.67
Columbia Journalisn 0 0 0 3 3 89.75
Review

Journal of The American 1 0 2 0 3 89.83
Medical aAssociation

Wilson Library Bulletin 0 3 0 0 3 89.91
Annals of the Amrcn Acad 0 0 "] 3 3 89.99%9
cf Polii and Soci Science

American Documentation 0 3 0 0 3 90.07
Annals of HMathematical 0 1 1 1 3 $S06.15
Statistics

Archives of Nsurology 0 2 0 1 3 90.23
American Scientist 0 0 0 3 3 90.31
Acadenic Therapy 0 0 0 3 3 90.39
Quarterly

Behavioral Science 0 1 1 1 3 90.47
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JOURNAL TIME PERIOD CUM.
%
1959 1964 1868 1972 TOTAL

Catholic Education Review 0 1 2 0 3 90.55
Comprehensive Psychiatry 0 1 1 1 3 90.63
Gazette 0 1 0 2 3 90.71
IPI Report 0 1 0 2 3 90,79
Journal of Higher 1 0 2 0 3 90.87
Bducation
Journal of Nervous and 0 2 1 0 3 90.95
Mental Diseases
Journal of Pediatrics 1 1 1 0 3 91,02
Journal of Ressarch and 0 0 0 3 3 91.10
Development In Educatiocn
Lancet 2 0 1 0 3 91.18
Media/Scope 0 3 0 0 3 91,26
Monthly Labour Review 0 0 3 0 3 91.34
Nature 0 0 1 2 3 91.42
The Nations Schools 0 2 0 1 3 91.50
Pediatrics 0 0 2 1 3 91.58
Psychologische Forschung 0 1 2 0 3 91.66
Reading Horizons 0 2 0 1 3 91.74
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JOURNAL ' TIME PERIOD CUHN.

1959 1964 1968 1972 TOTAL

—

Bulletin o¢f The Orton 0 1 1 0 2 %$1.79
Society

Cognitive Psychology 0 0 0 2 2 91.85
Gifted Child Quarterly 0 0 2 0 2 91.90
New Zealand Journal of 0 0 0 2 2 91.95
Educational Studies

Optometric Weekly 0 0 2 0 2 92.00
Young Children 0 0 1 1 2 92.06
Archive Fur Die Gesamti 0 0 0 2 2 92.11
Psychologie

AMA Archives of 0 2 0 0 2 92.16
Ophthalmclcgy

American Teacher 1 0 1 0 2 92,22
Archives of Neurological 0 0 2 0 2 92.27
Psychiatry

American Journal of 0 2 -0 0 2 92.32
Physics

Barnards Journal of 0 0 1 1 2 92.37
Education '

Behavior Therapy 0 0 0 2 2 92.43
Cerebral Palsy Bulletin 0 1 1 0 2 92.48
Contemporary Psychology 0 0 1 1 2 92.53
Child Studies 2 0 0 0 2 92.59
Central States Speech 0 0 2 0 2 92.64

Journal
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JOURNAL TIME PERIOD Cun.

1959 1964 1988 1972 TOTAL

Ergonomrics 0 0 2 0 2 92.69
Foundations of Language 0 0 0 2 2 92.75
Grassroots Editor 0 0 0 2 2 82.80
Group Psychotherapy 0 1 1 0 2 92.85
Grade Teacher 0 0 0 2 2 92.90
Human Factors 0 1 0 1 2 52,96
Ideas Educational 0 1 1 0 2 93.01
International Journal of 0 2 0 0 2 93.06
American Lingquistics

Instructor 0 0 1 1 2 983.12
Journal of Applied 0 0 0 2 2 383,17
Behavior Analysis :

Journal of Counssling 0 0 1 1 2 93.22
Psychology

Journal of Mental Science 0 1 1 0 2 93,28
Jdournal of Optometric 0 0 0 2 2 93.33
Society of America

Journal of Physiology 0 0 0 2 2 93.38
Journal of Research In 0 0 1 1 2 93.43
Crime and Delinguency

The Journalism Educator 0 0 0 2 2 93.49
Journal of Research In 0 0 0 2 2 83.54

Statistical Socioclogy
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JOURNAL TINE PERIOD CUM.

1853 1964 1968 1972 TOTAL

Journal of Speech 1 0 10 2 93.59
Disorders

Kyb2rnetic 0 0 2 0 2 93.65
Mental Hygiens 1 0 0 1 2 83,70
Midwest Journal 0 0 0 2 2 93.75
Modern Language Journal 1 0 1 0 2 93,80
Neurclogy ' 0 1 1 0 2 953.86
Neuropsychologia D 0 0 2 2 93.9
New York State Education 0 0 2 0 2 83.96
The Packet 1 1 0 0 2 94,02
Proceed of the American 1 0 1 0 2 94,07
Philosophical Society :

Personality 0 1 1 0 2 94.12
Personnel 0 1 1 0 2 94.18
Psycholinguistic 0 0 1 1 2 94,23
Monographs

Psychiatric Neurology 0 0 1 1 2 94,28
Pedagogical Seminary and | 0 2 0 0 2 94.33

Jrnl of Genetic Psych

Socioclogy of Education D 0 0 2 2 94,39

Schocl Library Journal 0 0 0 2 2 94.44
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JCURNAL ' TIME PERIOD CinM.
%

1959 1964 1968 1972 TOTAL

Social WcrTk 0 0 0 2 2 94,49
Teachers Forum 0 0 0 2 2 94,55
University of Michigan 0 2 0 0 2 94,60
Schl and Educ Bulletin

US News and World Report 0. 2 0 0 2 94.65
Volta Reviesw 0 1 1 0 2 S4.70 -
Australian Journal of 0 0 1 0 1 94,73
Education

College <Composition and 0 0 1 0 1 94.76
Communication

Education of Visually 0 0 0 1 1 94,78
Handicapped

Illinois School Research 0 0 1 0 1 94, 81
Kansas Studies 1In 0 1 0 0 1 94,84
Education

Programmed Learning 0 0 0 1 1 94.86
Reading 0 0 1 0 1 94.89
Science Education 0 o 1 0 1 94.92
University of Kansas 0 1 0 0 1 94,94
Bulletin of Education

American Anthropology 1 0 0 0 1 94.97
American Amnnals of The 0 1 0 0 1 95.00

Deaf



Association Journal

TABLE VI (CGNTINUED) 182

JCURNAL TINMNE PERIOD CUM.
%
1959 1964 1968 1972 TOTAL
Advertising and S=1ling 1 0 0 0 1 95.02
Amrcn Assoc of University 1 0 0 0 1 95.05
Professors Bulletin
Acta Sociologica 0 1 0 0 1 95.08
Adult Education 0 0 0 1 1 85.10
Archives <¢f General 0 0 0 1 1 95.13
Psychiatry
American Journal of 0 0 0 1 1 85.15
Dissases of Children
American Journal of Human 0 0 0 1 1 95.18
Genetics
American Journal of _ 0 0 1 0 1 95.21
Public Health
American Journal of 0 0 0 1 1 95,23
Physiological Medicine
American Spzech ' 0 1 0 0 1 95.26
Annal of Otology, 0 1 0 0 1 95.29
Rhinology, and Larynology
Arch. Psychol. Geneva 1 0 0 0 1 95.31
Acta  Psychiatrica 0 0 0 1 1 95,34
Neuroloyica Supplenentum
Acta PEsychiatry and 0 0 1 0 1 95.37
_ Nesurclogy Scandanavia

Annes Psychologigque 0 0 1 0 1 95.39
Assoc for Research in : 0 0 1 0 1 95.42
Nerv and Ment Disorders
American Statistics 0 0 1 0 1 95.45
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JOURNAL TINE PERIOD cun.

1959 1964 1968 1972 TOTAL

American School Board 0 0 0 1 1 85,47
Journal

Asha 0 0 0 1 1 95.50
Administrative Science 0 1 0 0 1. 95.53
Quarterly

Atlantic 0 1 0 0 1 95.55
Bulletin Academic De 1 0 0 0 1 95.58
-Medicine

Baltimore Bulletin of 0 1 0 Y] 1 85.60
Education

Business Education Forum 0 0 0 1 1T 95.63
Business Education ¥World 0 0 0 1 1 95.866
Berkeley Journal of 0 1 0 0 1 95.68
Sociology

British Journal of 1 0 0 0 1 95.71
Statistical Psychology

British Medical Journal 0 1 0 0 1 95.74
Bulletin of The School of 0 1 0 0 1 95,76
Education

California Education 0 0 1 0 1 965,79
The Canadian Psychologist 0 0 0 -1 1 95.82
Catholic Educator 1 0 0 0 1 395,84
Cathclic Schools Journal 0 1 0 0 1 95.87
Council For Basic 0 0 0 1 1 65.90°

Education Bulletin
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JOURNAL TIME PERIOD UM,

1959 1964 1968 1972 TOTAL

Catholic Counsellor 0 0. 0 1 1 95.92

California Journal of 1 0 Q0 0 1 85,95
Elementary Education

Canadian Jrnl of Econo 0 0 1 0 1 95.98
and Political Science

The Commonweal 0 0 0 1 1 56.00
Canadian Medical 0 1 0 0 1 956,03
Association Journal

Community Mental Health 0 0 1 4] 1 96.06
Journal

Computer Journal 0 0 1 0 1 96.08
Ccortex 0 0 0 1 1T 96.11
College Press Review 0 0 0 1 1 96.13
Child Psychology 0 0 0 1 1 96,16
California Quarterly of 1 0 0 0 1 96.19
Seccndary Education '

Crisis 0 0 0 1 1 96.21
Civil Rights Digest 0 0 0 1 1 96.24
The Chronicle of Higher 0 0 0 1 1 96.27
Education

Comparative Studies 1In 0 0 0 1 1 96.29

Society and History

Columbia Univ Contrib 0 0 1 0 1 96,32
to Philos and Psychol

Credit wWorld 0 1 0 0 1 96.35
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JOURNAL TINE EERIOD CUHM.

1959 1964 1968 1972 TOTAL

Dagdalus 0 0 0 1 1 96,37
Developmental Medicine 0 0 -0 1 1 96.40
and Child Neurology

Durham Research Review 0 0 1 0 1 96.43
Early Education 0 0 0 1 1 96,45
Ebony 0 0 0 1 1 96.48
EEG In Clinical 0 0 1 0 1 96.51
Neurcphysiclogy

Educational Forum 0 0 0 1 1 96,53
Educational Horizons 0 0 0 1 1 96,56
Educational Method 0 0 1 0 1 96.58
Educational Screen 1 0 0 0 1 96.61
Elementary School 0 0 0 1 1 96.64
Guidance and Counseling

Elementary Schoocl Teacher 0 0 0 1 1 96.066
English Teacher 0 0 0 1 1 96.69
Education and Urban 0 0 .0 1 1 96.72
Society

Expesrimental EZducation 0 1 0 0 1 96.74

The Florida Fl1 Reporter 0 0 0 1 1 96.77
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JOURNAL TINE PERIOD CUHM.
%

1859 1964 1968 1972 TOTAL

Folia Phoniatrica 0 0 1 0 1 96f80
Florida EReading Quarterly Q- 0 1 0 1 86.82
Guild Reporter 0 0 1 0 1 96.85
Human Developament 0 0 0 1 1 96.88
Health Education Journal 0 0 1 0 1 96.90
Human Forces 0 0 0 1 1 96.93
Improving College and 0 0 0 1 1 96,956
University Teaching

Illinois Education 0 0 0 1 1 96.98
International Journal for 0 0 0 1 1 97.01

the Fductn of the Blind

Industrial Medicine 0 1 0 0 1 97.03
Industrial Management 0 1 0 0 1 97.06
Review

International Review of 0 0 1 0 1 97.09
Education

ITA Foundation Report 0 0 0 1 1 97.11
Journal of ACHM 0 1 0 0 1 97.14
Journal of The Acoustical 0 0 1 0 1 97.17

Society of Am=rica

Journal of The American 0 0 1 0 1 97.19
Optometric Association

Journal of Chronic 0 1 0 0 1 97.22
Disabilities
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JOURNAL TIME PERIOD CUNM.

1953 1964 1968 1972 TOTAL

Journpal of Child 0 1 0 0 1 97.25
Psychiatry

Journal of Child 0 0 0 1 1 97,27
Psychology and Psychiatry

Junior College Journal 0 0 1 0 1. 97.30
Journal of <Conflict 0 0 0 1 1 97.33
Resolution

Journal of Excéptional 0 0 0 1 1 97.35
Children

Journal of Educational 0 0 0 1 1 97.38
Measurement

Journal of Educational 0 0 1 0 1 97.41
Sociclogy

Journal of Farm Economics 0 0 0 1 1 97.43
Journal of Gerontian 0 0 0 1 1 97.46
Journal of Geography 0 1 0 0 1 97.48
Journal of Health 0 0 1 0 1 97.51%
Physical ©Education and

Journal of Individual ' 0 0 0 1 1 97.54
Psychology

Journal of Juvenile 1 0 0 0 1 97.56
Research

Journal of Linguistics 0 0 1 0 1 97.59
Journal of Mathematics 0 0 0 ] 1 97.62
Journal of Marketing 0 1 0 0 1 97.64

Journal of Motor Behavior 0 0 0 1 1 97.67
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JCURNAL . TIME PERIOD CUH.

1859 1964 1968 1972 TOTAL

Journal of 0 0 0 1 1 97.70

Neurcphysiology

Jrnl of Neurological and 0 -0 1 0 1 97.72

Neurosurgical Psychiatry

Journal of 0 0 0 1 1 97.75

Psycholinguistic Research

Jrnl of Proj Technigques 0 0 1 0 1 97.78

and Personality Assessnt

Journal of Rehabilitation AO 0 1 0. 1 97.80

deurnal of The Royal 0 0 1 0 1 97.83

Society cf Tha Arts

Journal of Research 1In 0 0 0 1 1 97.86

Science Teaching

Journal of The Royal 0 0 1 0 1 97.88

Statistical Society

Journal of Sociology 0 1 0 0 1 97.91

Journal of Secondary 0 0 1 0 1 97.93

Education

Journal of Social 0 1 0 0 1 97.96
~ Research

Los Angeles Educational 0 1 0 0 1 97.99

Research Bulletin

Land Econonmics 0 - 0 0 1 1 98.01

Library Trends 0 1 0 0 1 98.04

The Library Journal 0 0 0 1 1 98.07

Language Learning 0 0 1 0 1 98.09
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JOURNAL TINME PERIOD CUn.

1959 1964 1968 1972 TOTAL

Multivariate Behavior 0 0 0 1 1 98.12
Research ’

Mind 0 0 0 1 1 98. 15
Mipnesota Reading 0 0 0 1 1 98.17
Quarterly

National Association of 0 o 0 1 1 98.20
Secondary Sch Principals

Negro Digest 0 0 0 1 1 98,23
New Educaticn 0 0 1 0 1 98.25
National Education 0 0 1 0 1 98,28
Journal

Negro Educational Review 0 0 0 1 1 98.31
Nervenarzt 0 1 0 0 1 98.33
New Outlocok 0 0 1 0 1 98.36
The New Gutlook For The 0 0 0 1 1 98.38
Blind

New Republic 0 1 0 0 1 98.41
New Rasearch In Education 0 0 0 1 1 98.44
National Reviaw 0 1 0 0 1 898,46
Overview 0 1 0 0 1 98.49
Oceanic Linguistics 0 0 1 0 1 98.52

Occassional Papers 0 0 0 1 1 98.54
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JOURNAL TIME  PERIOD cUM.

1959 1964 1968 1972 TOTAL

Chio State University 0 1 0 0 1 98.57
Edctnl Research Bulletin

Progressive Education 1 0 0 0 1 98,60
Perscnnel Journal 0 1 0 0 1 98.62
Philosophie Studien 0 0 0 1 1 98.65
Programmed Instruction 0 0 1 0 1 98.68
Pittsburgh Schcecol 0 0 1 0 1 98.70
Psychological Cptics 1 0 0 0 1 98,73
Philosophy of Science 0 0 0 1 1 98.76
Psycholcpharmacologia 0 0 0 1 1 98.78
Pedagogical Seminary 0 0 1 0 1 98.81
Psychoanalytic Studies of 1 0 0 0 1 98.84
The Child

Psychiatry Et Neurclogie 0 0 1 0 1 98.86
Psychologia Wychowawcza 0 0 0 1 1 98,89
Psychiatry 0 0 0 1 1 98.91
The Reporter 0 0 1 0 1 988.94
Review of Economics and 0 1 0 0 1 98.97
Statistics

Reading Improvement 0 0 1 0 1 98.99
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JOURNAL TIMNE EERIOD cin.

1959 1964 1968 1972 TOTAL

Review Philosophique 0 0 0 1 1 99.02
Research Quartefly 0 0 1 0 1 99.05
Scientific American 0 1 0 0 1 99.07
School Management 0 0 0 1 1 9%.10
Search 0 0 1 0 1 99.13
Sociologische Gids 0 0 0 1 1. 99.15
The Syracruse Journalist 0 0 1 0 1 99,18
Schocl Life , 0 0 1 0 1 99.21
Social Science 0 0 0 1 1 99,23
Social Science and 0 0 0 1 1 99,26
Medicine

Sociology and Social 1 0 0 0 1 99.29
Research

Social Psychology and 0 0 0 1 1 99.31
Psychiatry

Spelling Progress 0 0 0 1 1 99,34
Bulletin

Studies In Public 0 1 0 0 1 99.36
Communication

Special Education 0 0 0 1 1 99.39
Speech Pathology and 0 0 1 0 1 99.42

Therapy
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JOURNAL TIME PERIOD CUOM.
%
1959 1964 1968 1972 TOTAL

School and Safety 0 0 0 1 1 99.44
Sight Saving Review 0 0 1 0 1 99.47
Speech Teacher 0 0 1 0 1 99.50
Studies In Reading 0 0 0 1 1 99.52
Supra 0 0 0 1 1 99.55
Survey 0 0 0 1 1 99.58
Synthese 0 0 0 1 1 99.60
Teachers College ' ' 0 0 1 0 1 99.63
Contrib to Education
Todays Education 0 0 0 1 1 99.66
Teaching Excaptional 0 0 0 1 1 99.68
Children
Teachers #World 0 0 0 1 1 99.71
University of California 1 0 0 0 1 99.74
Public Education
Urban Education 0 0 0 1 1 99.76
Unischool ) 0 0 0 1 1 99.79
Vanderbilt Law Review 0 0 0 1 1 99,81
WEA Journal 0 0 1 0 1 99.84
Wisconsin English Journal 0 0 1 99.87
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JOURNAL TIME PERIOD CUH.

1959 1964 1968 1972 TOTAL

fiener Klinischa 0 0 0 1 1 99.89
Wochenschrift

Wastern Peclitical 0 0 0 1 1 99.92
Quarterly

Yale Psychological 0 0 0 1 1 99.95
Studies

Zeitschrift Fur 0 1 0 0 1 99.387

Padagogike Psychologis

b

Zeitschrift Pur Klinische 0 0 0 1 100.00

Medizin
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