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Introduction

- e

BN
Reviews and syntheses of empirical research studies on a given topic
-are‘a fundamental activity in behavioral research; they usually precede
“ any major nev research study, and glso are done as indepeodent scholarly
works. This papkr reporis a recent investigation of the methods used
fcr such reviews. The investigatiou was limited to reviews that are .
focused on makihg inferences about substantive issues from empirical re-
Q‘qearch. These will be cslled integrative reyiews in this report! Ex-
cluded wvere.reviews of theoretical positions, of methods, and of non-
empirical research.

"Given the inportance and widespread conduct of integrative reviews,
one might expect that there would be a fairly well developed literature
on wethcds, techaiques, and procedures for conducting such rewiews; bat
this is rot the case. An earlier examination by this authot of a -,
convenience sample of 39 books on general methodology in sociological
"psychological, and educational reseatcagéevaaled there was very.little
explanation of matters other than the ' of card catalogs, indexes to - -
pcriodicals and ‘note—~taking. ' Only four of these books discussed how to
"define or sample the universe of sourcges to be reviewed, three discussed
criteria by which to judge the adequacy of each study, and only two
"~ discussed how to synthesize validly the results of diffecvent studies.
None of the discussions exceeded two pages 1“ 13“8th- a

i

-

Similarly, a preliminary examination cf journal article titles in
- Sogiological Abstracts (from January 1973 through October 1975),

Psychological Abstracts (from January 1973 through December 1975) and
Current Index to, Joutnals in Educatfon (from January 1973 through June
1975) revealed a dedrth of work on integrative review methods. Entries _
under the follouing gubjett headings were examined. "11terature reviews,"
methods,” methodology," "research methods,” and “research reviews.™
" Only five of the titles out of approximately 2,050 entries appeared directly
relevant. Upon examination, one of the-sources proved to be inappropriapé
and another could not be located. The yemaining three will be discusaoﬂ”
briefly lager in this section. o ’ I

s

* K

Ado‘tional evidence that there are feu explicated methods, ﬁechﬁiquEa
and procedures for integrative reviews is the fact that few publisked
iategrative reviews adequately describe -the methods used. A pre;Iminary
examinatfon of 87 review articles in the 1974 and 1975 volumes ¢t
Anerican Sociological Review, Sociological Quarterly, Social P!oblems,
Psychological Builetin, snd Review of Educational Research fqund only

- twelve articles which provlides some statemeat on the methody used.

Boing a good integrative reviecw. is dever easy. It might seem that
when all or almost all of the studies on the topic yicldﬁd similar results,
the wark would be easy. -but this 1§ incorrect because & careful reviewer
is atill obliged to deterwine whether ali” the studies: “iave biascs in
the wane di:cction which caused similarv HUt.iuvélidffcsuILs. in the
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nore prevalent case Uhere the stidies on the topic have different, and
: apparently coantradictory, renﬂlls, the wogk is obvioualy ditficult.

A good review of such resedarch should explore the reasons for.che

differences. ¥ the results and deteruine what the body of research,

taken as g‘whole, reveals and does not reveal about the topic.

The most valuable previous urltihgs on integratlve revieu ﬂh;hods
have been done during the last decade*

. Keane th Feldman (1971) wrote. that there 13 ”...little formal or ¢
2 systematic analysis of either the metpodology or the importance of...
reviewing and integrating...the *litetature’...™ (p. 86). He suggests

tBat, "half-hearted commitment in this area might account in part for

the relatively unilpressive degree of pumulative knowledge in many fields

of the behavioral sciences” (ps 86). Re mentioned the problem of not
s being able to know the parameters-of the universe of relevant studies.
r Feldman suggested the utility of examining the distributions of results

: “fa dore than one manner, and suggested thit inconsistent results can
r’ some;imes be explained by differences 1n;§ubjects, treptonents, aettings,
and the quality of the research methods. He warned reviews sghould avoid -

hypercriticalness as well as hypocriticalness, and indicated that a good
review of research "shows how much is kuown ln an’area, {and] also shows
how little is Known" (p. 100). \

L]

. -Righarﬂ Light and Paul Smith’s excellént afkicle (1971) discussed the
present lack of systematic efforts to accumulate information from a set of
disparate studies. Light and Smith used a four cétegory typology to -
characterize most present integrative reviews. Thd flrst categoxy '
conprises those reviews which merely list 2gy factor which has showa an
effect on a given dependent variable in at least one\study. A second
category comprises reviews which exclude all studies \except those which
support one given poidt of view. The third category is for thoze reviews

1 which, fn one way or another, average the relevant statistics across a J
complete set of studies. The fourth category is comprised of vote taking—
counting the positive significant results, the non-significant results,
and the negative sfgnificant results,-and if a plurality of studies have - ,
;one of these findings, then that finding is declare& the truths N

Light and Smith pointed out the weakness and_repulting consequances,
of these procedures, and Proposed as a superior alternative a paradigm ~
for secondary analysis of data from various studies which have 4 common
focus. The paradiga suggests the data ought xo be analyzed wi:hin strata
that take int> account different cbaracteristics of subjects, trea treatments,
contextual variables, and interaction effects among these., - Ironically,
Light and Saich fatled to point out that such 3 paradigm ¢ould also be
useful for integrating results of different sfudies when secondary data
analysis is not feasible. (Time’ constraint%/;;romises about the . : ]
conf fdentialfcy &€ data, loat data setﬁ/anﬂ other fzctors sometlmes-

“cd preclude secondary dara analysis.)

'
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- l.l To develop a conceptuatization of the variou% oo

o ‘ .

Cene Glass (1976) presented an important paper op what he called
"meta~annlysis of research."” After stating the meed for "a rigorous i
alternative to the casual, narrative discusaions of research studies

‘which typify our attempts to make sense of the rapidly expanding reaearch

literature,” Glaas propoaed auch an alternative. He Suggested expreasing

the resulta of studieas on a given topic in a common metric, coding the -

various characterkstica of studies that might have affected their

teaulta, and then ubiog multiple regression equations or other

atatistical teehniqueg to atudy the associatfon of variationssof those

characteristics with the variationa in the results. Thia approach

differs from secondary data analyais in that it does-unot use tht .data

on the individual aubjects within one or more studies, but rather tses

data on the overall characteristics of -each study.
The lack of explicit methods for doing integrative reviews is a

serious problem for at least four reasons. First,  the lack of explicit

wmethods appears to be in large part the result of aocial acientists

failing to give much thought to such methods, and thua it probably means

that they are not using as powerful methods as could be developed for -

accunulating social science evidencé. Second, it makea it difficult to

have standards for judging the qualitg ‘of integrative reviews.  Third,

it makew it difffcule to train graduate students to do compatent research

reviews. Fourthy the lack of review methods hinders the accumulation of

valid knowledge from previous reaearcb.

-

Despite the lack of explicit methodology for doing - integrative
reviews, each review 15 the result of impliciy methods, consciously or
unconsciously selected by the reviewer. *

This study primarily focused on the methods ‘that are currently being
used for integrative revlews of empirical reseéarch in aociology,

Ipsychology and educational reaearch. The study had- four pbjectivest

/ . L= \ -
methodological tasks of integrative reviews aad
of the alternative approaches to each tadk.

2. To estimate the Erequency with vhich Lurrent
revieva published in high quality social : _
acience journals used each of the alternative. . Co

-

approachea; - —_ '

‘3. To-evaluate critically the strengths and ueakneegea
of the alternative approaches;

4. To suggest some ways in whith more powerful and - .
. valid integrative reviews might be done. .




pata Collection

This project investigated several gources ‘of - information on the meth*
ods used for integrative reviews. These sources were:

1) a purposive sample of 16 integrative review articles that
were suggested by various persons as being sethodologically
exemp lary; J

2) a random sample of 36 integrative review articles from 1974,
© '75 and 76 volumes of prestigious social science periodicals

(Psychological Bulletin, Annual Review of Psychology; Review

of Education Research, Review of Research in Education, Amer?-

“can Sociclogical Review, Sociological Quarterly, Social Problems; \\

and Annual Review of Sociology); the sample was stratified so

as to yleld 12 articles from each of the three disciplines and
equal numbers of articles from each source with a discipline,

3) published rejoinders to the 36 rdndomly sampled articles,

4) CGene_Glasg's recent papers on or using meta-anslysis (19763,
1976b, 1977a, 1977c, Smith & Glass, 1977) and personal communi-
cations with him; ,

5) responses to gqueries sent to editors of prestigious social : ®
sclence periodicals that frequently publish integrative reviews
{Psychological Bulle:im, Annual Review of Psychology, Annnal &
Review of Sociology, Review of Research in Education. and *

Review of Educational Research);
L]

6) cesponses to queries sent officials of national organizations

Y that were thought to have major responsibilities for reviewing
and synthesizing research in the social, biological or physical
sciences (Consumer Information Bsanch, Natiopal Institut® of
Education} Assembly of Behavioral and Social Sciences, National  ————
Academy of Sciences; Congressional Reference Service, Library -
of Congress; Information Systems Operation Branch, National '
Ingtieute of Education; Special Studies Division, Office of
Research and Development, Environmental Protection Agency;
Developmental Neurolegy Branch, National Institute of Neuro-
logical' and Communicative Disorders and Stroke; 0ffice.of Space
Science, National Aeronautics and Space Administrariom; Program
Analyses and Foraulation Branch, National Cancer Institute; ‘
Assembly of Life Sclences, National Academy of Sciences; Assewmbly
‘of Mathematical and ?hysicéﬁ Sciences, National Acadeumy of
Sciences. — -

-

.This paper will focus primarily on the results from the coding and
-analyais of the 36 randomly sampled ‘articles and-on a brief critique of °
Glass's proposed meta-analysis.

The purposive simple of allegedly methowologically exemplary review
articles was examined primarily to aid in couceptualizing the nature of




review methodology and :to suggest desirable approaches fof various methodo~
logical tasks of a review. Following an examination of the allegedly .
exemplary articles, and an examination Of a substantial number of other

‘review articles, 'it was decided to conceo}ualize the methodology of

integrative reviews as invoiving seven basic tasks: 1) selecting the topic(s),
2) consulting previous reviews on the same topic or similar topics, 3)
sampling tHe research studies that are to be reviewed, 4) representing the
characteristics of the studies and their findings, 5) -analy%ing-the charac-
teristics of the studies and their findings, 6) interpreting the results

and 7) reporting the review.

Fl
L]

These tasks are analogous to those engaged in when doing primary
research (research that involves collecting originial data.on individual
subjects or cases). Indeed, this conceptualization was based on the pre-
sumption that reviewers and primary researchers share a gommon goal and wn
encounter similar difficulties. The common goal is to make accurate .
generalizations abosut .phenomena from limited information.

Since the methodology of primarv research was used’ to cbnceptLalize
the methodology of intezrative rfeviews, the standards for:competent pri-
mary research were thought to be the appropriate evaluative criteria for
Judging the alternative methodological approaches that were investigated
in this study. The problem, of course, wis to decide what those-stan~
dards are. Though the methodology of primary research is more highly
developed than the methodology of integrative reviews, there are manv

- aspects of it about which there is much disagreement among social sci=~
entists. There is much agreement, however, on certain topics. Sampling
theory, as discussed, fo: instance, by Kish (1965), is widely thought to
provide the best guidelines for samples when the purpose $s to make gen-
eralizations from a relatively small sample to a much larger population.
There 18 much agreement (and some disagreement) on the appropriateness
of alternating descriptive and inferentfal statistics that are described,
for instance, by Bradley (1968), Hays (1963), and Kerlinger and Pedhazur
(1973). And there is substantial agreement on some of the major threats

" to the {nternal-avd external validity of any study, as discussed, for
instance, by Campbell and Stanley Y1963) and Bracht and Glass (1968).

A coding instrument was developed to code various aspects of, and
approaches to, each of these tasks. The final version of the coding
;instrument had 66 items. It was used to code the 36 randomly sampled
articles. Euch article was coded independently by two coders, and all
discrepant codings were afterwards resolved by the coders. Intercoder re-
l1iability and reliabilicy over time were assessed and found quite satisfactory.

The Results and Discussion of Random Sample

) The instrument used to code the randon sample of integrative review

- articles is 15 pages long and i5 not' appended to this paper. The numbers
preceded by a V and enclosed in parentheses in various places throughout
the following text refer to the coding instrument item numbers; copies of
the instrumcnt or clarification of specific items are available from the '

author.

1
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Only point estimates are reported in the text. ' Most, but not all
of them, are based on 36 units of analysis. A 0.95 confidence intgrval
fot N = 36 and X = 6 would be 1<x<1z. for X = 12 it would be 7¢ X<li9;
and for X =18 1t would be lig f:rZS. A 0.95 confidence interval for
N = 20 gnd X = 5 would be 15)(510' and for X = 10 it would be 551{615.

Tagk 1: Selecting the Topic(s) i
- * ' ‘

Data were not coded on this task since iy was not recognized ag an
important part of doing a review until the cpding had been completed.

s

Task 2: Usé of Previous Reviews (V11 and 12)

Just as reviews of past primary research are useful for preparing and
interpreting present research on a given topic, previous reviews of a
topic can be quite useful for preparing and interpreting present reviews
of research literature. Judging by the frequent citation of earlier re~-
views Iin the sample of review articles, there seems to be rather widespreaa
aércemcnt on this point. Seventy~five percent of the 16 randomly sampled
intbgrative review articles cited previous reviews on the topic or on
similar topics (V1l), but only two of these 27 provided any critique of the
previous reviews (V12). P .

~ The uncritical acceptance and use of previous reviews is @s undesirable
a8 the uncritical acceptance and use »f any other research. One of the
widely recognized responsibilities of a researcher is to examine‘criticalli
all evidence used in his or her research. Important decisions avout the
focus, methods, and interpretations of a cumulative review are prebably
sometimes heavily. influénced (consciously or unconsciously) by examinations
of previous reviews on the topic or similar tonics. There is nething in-
correct or undesirable about this Af the reviewér uses scholarly judgment
in evaluating the etrengths and weaknesses of the previous reviews.

/ . . -
A godd example of critically examining previous reviews on the

topic {s provided by Lambert {1976). He examined a number of previous
reviebs on his topic, sought reasons for their discrepant conclusions,
and then used that information to improve the ‘Procedures af his ownreview,

tagh 3 Sampling (V16, 19, 24a-c, and 45)

The results of any 1ntegrat1§e review will be affccted importantly by
the population of primary studies thae it is focused wpon and hy the manner
in which the dctually reviewed studies are selected from that population. °

—

i
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Only one of the 36 randomly gselected review articles reported using .
indexes (such as Pasychological Abstracts of Dissertation Abséracts) or in-
formation retrieval systems to locate primary or secondary studies for
possible inciusion in the revlew (V16). Only three of the 36 review -
articles reported searching bibliographies of previous reviews or querying
experts on the topic in an effort ro locate appropriate sources for their
review (V19). . .

it seems reasonable to assume that these results mainly, reflect re-
viewers' failure to report how they searched for sources, rather tham a
failure to. use.the {ndicated means for the search. It is almost incon~
ceivable that most reviewers do not use indexes or bibliographies. The

failure of almost all {ategrative review articles to give information in-
dicating the thoroughness of the search for ‘appropriate primary sources
does, however, syggeat that neither- the,reviewers nor their editors at-
rach a great de¢al of imporrance to sueh thorouglingss. '

The question of ether a set of located stqﬁées on a toplic
ourht to be considered a sample a population is a diffizult One, )
< .. But jin either case it is highly"desirable to lorate as many

of the existing studies on the topic as ig possible. Since there is no
way of ascertaining whether the set of located studies is representative

"of the full set of existing studies on the topic, the best protection

against an unrepresentaxtive set is to _lotrate 4s manv of the existing
studies as is possible. Then if the number of located studies {s greater
than can be carefully reviewed, a sample)of those studies.can be used in
the review.

Data were collected on the extent to which the reviewer discusased or
analyzed the full set of locatéd studies on the topic. One of the 36 ran-
domly sample reviews discussed or analyzed the full set of located stpdies.
6 of the reviews clearly did not, and for thp 29 other reviews, the infor-
wation _given in the published article was insufficient for waking a Judg-
went on this matter (V45); - .

Data were not collected on/how reviewers selecfed studies for énhlyr
gis or discussion from the loc&;cd-studigs. kjhg\gddg;ﬁ'_meression,_hog~

o v T, fTOm teading thé rEViews, 1S that subsets were usually purposive

samples of "methodologically adequate studies" or of "representative"
studies. For instance, Glass (1976a) analyzed anly those studies that had
a control Broup. Sechrest (1976) indicated, "An annual review, even in
an area 50 circumgcribed 4s personality, cannot serve as a4 substitute

for Paychological) Abstracts. No pretense ot breadth or depth of

coverage is made here. The materials cited were. chosén because they

fit a topic or {llustrate a poihtl to be wade" (p. 9). And Demerath and
Roof (1976) indicated,-"It is manlfestly impossible to summarize zhe
entlre recent literature. Instead, we have highlighted empirical studles
that mark significant conceptual and/or methodological advances"

(pp. 19~20). - - .

For the putpore of making peneralizations, some sort of randsm Sample
{E’mple. stratified, ruleiphase, -ete.) is the most appropriate. Such
saxples do not assure a representative sammie, byt uelther coes any other
approach, and rancas sasples have the advantape of allowing an estifate of
the probability of draving a significanely unrepresentative saople,
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It is possible for a review to analyze more than one subset of located
studies on the topic. Sometimes there nay be justification for including
an examination of a purposively sampled subset that is exemplary in some
sanner, but since the definition of an integrative review 'used in this
study is iimicted to those in wvhich generalizetions are sought, there does
Dot seem to be aﬁy Juscificacion for using a purposive sample except in
conjunction with a random one.

Task 4: Representing Characteristics of the Primary Studies
(v53a=e and 60) - :

The representation of the characteristice of the primary studies is,
in effect, the data collection of integrative reviews., The manner in
which this {s done can substantially affect- the results and interprectation
of the cumulative review. ‘

Twenty=-eight of the 316 randomly sampled reviews either reported the
findings »f many of the individual reviewed studies or indicated how many
or ~hat percentage of the studies had each rype of finding or result
(V4ba). OFf the 28, eighteen represented at ledst one finding of the pri-
mary or secondary research vith an indication of the direction and magni-
tude of the difference or of thg assgciagion (by standard score difference
measures, or. Ip, fg, T, R, W, §%, rp%, RY, etc.) (v53a). Only 4 of the
28 reviews made at least one clear distinction among: significant posi-
tive fi...ings, non-significant positive findings, non-significant
negat ive findings, and significant negative findings (V53b). Only
one of the revieus cleariy represented the findings of the primary studies
in any of the other investigated ways (V53c-e). For 10 of the 28 studies,
there was insufficient information for judging hov the reviewer represeunt-
ed any of the findings of the primary studies. .It shouid be nuoted that
information on {tems V53a-e was coded as Yes 1f there was any instance in
the teviev that reflected the iteo. -Consequently, it was quite possible
for a review to be coded as having represented a finding of 2 primary study
with a wmagnitude weasure, and yet for there to have been no clear indica-
tion of how the reviewer reprezented most of the findings. It was also
possible and fairly common for the reviewer to report the findings of many
individual stydies;-but in a-manner .such thar it vas impossible to judge
how the reviewear had represented most of the findings. The lmpression of
this writer i3 cthat such ambiguities were present in about 80 percent of
the review articles. It was cosmon to find reports that "Johnson found a
relatfon betwcen X and Y, but Alexander and Henderson did nor."” 1t was
often impossible to know whether reported relaticns were statisticaliy
significant or included those that were "substantially" different Erom
zero but not scatisticaily significant. It zlso was common for iindings
of primary studies to be repnrted as statisticalily significant with no
explicit indication of their direction. .

Every reviewer has to represent thé findings of the primary studies
in some tanner, and though items V53a=-e& way not exuaust the ways in which
this can be done, they almost certainly include the wvays most ¢ommonly
used. The alternatives are aentioned abowve .. in orger of

N e L
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decreasing amount of information they provide; they descend from an inter-
val measure, to ordinal measures, to a nominal measure. Of the alterna-
tives, the magnitude measures with a directional sign (V53a) are clearly
the preferred way of representing the findings of the primaty studias.
To anaiyze these it {s pecessary to reduce them to a comnon metric, a
chere that is not alyays easy, but one on which some development work 18
currently being done (8lass, 19774, 1977¢ }. The next best alrernative
is teprenenting the E!ndings as significant (4}, non-significant. (+1,
tero, non-significane, ) and significant (=) (V53b). Thi¥ alternative
msy be best if magnitude measures or the data needed to zalculate them
ate not reported in many of the primary studies, buc it is quite inferior
to the first approach, as will be discussed 1n the next subsection. The
worst of the gltefnatives indicated in the coding instrument generally is
the last.(V53e), where the findings are represénted as. a significape dif-
ference in one given direction or not so. This alternative should usually
be avoided, for it produces 4Ambiguous data, unless most of the primary 1
studies being reviewved used one-tailed rests of their hypotheses. For
instance, 1f 12 out of 26 findings dre significantly positive, is thie
good evidence of a positive relation for the studied phenomena? It largely
depends on how many of the remaining 14 studies had significantly negative
findings which cannot be determined from thie representation.

Mo data were collected on how the’'reviewer represented the independent
variables of the primary studies. A preliminary examination had shown that
reviecw articles hardly ever indicate this. The réptesentation of the in-
dependent variables of primary studies can have a major impact on the re-
sults of a review. . -

Ooly one of the 36 randomly sampled review atticles indicazed that the
revicwer, when encountering reports of primary and secondary studies that
did not have all the information needed for the analyses, sought tqQ get
the infermation from the auvthors of the reports of- those studies or from
detailed final reports of funded research, or calculated ot estimated the
information from the other .information given in the initially reviewed re~
port of the study (v60). It is just about inconceivable that 35 of the®B6 ;
reviews did not encountet problems with migsing information. What caonot
te deterained from this study is whéther the failure of review articles to
report efforts to get suchtmformation reflects an omission in the reports
or an onission of efforts to get the information. This uriter suspects
that it is some of each, but predominantly the latter.

o primary research today It is quite comnon for the investigators to
wake rather extensive efforts to minimize missing data and to report those
efforts briefly. 1t would appear that similar efforts and reporting pro-
cedures are ¢qually desirable for reviews. -

% /
’

Task S5: Analyzing the Primary Studies (?ali_SGafgL S57a-e, and 62)

Analysis is the process by which the reviewer makes infercnces from
thg primary studies. It includes: judgments about the implications of

1. ]




identified uethoqdi;gical strengths or weaknesses In the primary studles,
eatimates of pogulation parameters of the studied pilenomena, and asseas~
ments of how varying characteristics of subjects, content, and treatments
or suspected causal variables may affect the phencmena. Twenty-six of the
36 revievers described whst were considered to be the major methodological
difficulries or shortcomings of the primary rescarch that was reviewed
(V4l). Sowme of the other 10 reviewers may have exanined these dif ficulties
or shortcomings but failed to report on them.

If more than a suall portion of the reviewed studies have serious
sethodologlical weaknesses, these limitations can dometimes lead to fin-
valid inferences unless their effects are considered bcfore drawing
inferences about the topic. No data were collected on how identified
weaknesses in the mechods of the primary studies were taken into account
vhen making inferances from those studi?s. The impression of this writer
is that the most comyion approsch was to indicate that inferences about the
topi¢ were unreliable if many weaknesses were found. The seccnd woat
cocmon approach appeared to be to discard the methodologically “inadequate
atuodies and base the inferences on the remsinlng ones. A third approath
that appeared to be ysed in at least a few reviews was to ldentffy weak- ..
nesses in the rescarch which supported one point of view and thus discredie
ths evidence for that point of view, without appl7ing” the same standards of
wethodological adequacy to the research which supported another point of
view. All three strategles raise the question of what constitutes a séri-
ous threat to the valvdity of a given study and whar does not. There is
no gimple ana.ere 3 a codest number of the studies are devoid of such
threats, the tmpact af the threats in the othér studies can be examined
empirizally in & caober that will be discussed larer {n thim paper.

.

Tr should be noted that the actusl threat to the internal and extermal
validizy of a study 1% not deterntned exclusively or even prizar{iy by-the '
design of the study. Cazpbell and Stanley's important and widely read
monograph (1963) on expersrantal and quasi~eXPerimenta] - designs shows which .
threats are. controiled by varicus different designs. Bur rhe monograph "does .
not indicate which threats are likely to be trivial in a given study ner
which threats cen be reasonably coatrolled by other means. For instance,
1n5trunpn: decay may be a sertous threat to ianternal validi:y when using a
rater's iudgment of people's egp’xonal health, but 1s unlikely to be a ser-
fous threat when Seasuring ¢hildren's hq‘ght using the kind of device rhat
15 common in physiciang® offices, Similarly, obtrusive measures of a vari-
able pose a more. serious threat of testing effects than do vnobrrusive
seasutes. And studies where the dara are collected over a brief period of
time are less likely to have thejr validity threatened by history and matu
ration than are atudics where the data collection extends over a longer.

L]

period of rime, - '

[y

.

It 15 the impression of this uriter that sdme reviewers will label, -
as nethotiologicaily 1nadequate any studiey which do not have experimaentanl
OTf atrong quasi-expecrinental derigna. Sometines this is appropriate, hHyt

the above discussion ought 19 (ndicate that 1% 18 anoc always appropriate. ™
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Often, but not always, when there 13‘a'sizable number of studies on
# given social science topic, there are some results which sppear incon
g nt vith the other results. There ate a number of possible teasons for

vdrying results in a set of studies on & glven ‘topjt.* One of these ig

random sampling error. Sampling theory indicates that, vhean tliere is a -
set of studies from & given population, the - findings will vary sowme.
About half of the study findiags will be greater than the population para- -
aetcr and about half will be less than the popu%ption parareter. .In addi-
tioa, if each study's findings are tested for statistical significance at
the .05 level with the null hypothesis being the true population patrameter,
about 2.5 percent will have findings statistically significantly greater than
the -population parameters and about 2,5 percent will haVe findings statistically
significantly less than the population paramaters This sampling error has to be

taken -fato account when judging whether or not variations in the findings shouid
be conuidered congtuent.

There is strong ‘evidence ahat some of the reviews failed to rake this
source of variation into account. Barnes & Clauson (1975, p. 651) reported,
"The effseary of advanced organizers hds not been estsblished. Of the 32
studies re .owed, 12 reported that advance organizers facilitate learning.
and 20 rep:rtvd that they did not,” ?ut an examination of the evidence fo-
dicates that the 12 studies yielded statistically signifiqgnt positive find-
ings, @#hd the other 20 comprise st !ies wiich yielded non~significant (+)
findings, zero difference, n-~~signifi (=) findingé and perhaps signif-
ficant (=) findings. Barnas a. lawson did not report how many- of the 20
gtudies ylelded cach type of finuings If the population value was zevo,
and all the 3¢ studies tested their hypotheses at the .05 level, thén it
is expected that between 2ero and two of tie gtudies <05 » 1/2 « 32 = ,8) .
would have‘statistically significant (+) findings vather than the 12 that . :
acturlly did. Unless several of the 20 studies had atatistfgally signifi-
cant (=) findings, Bavnes and Clawson’s data s:rquly suggest that advanced
otganizers have at least a small positive gffect on lecatning. If thetre are
considerably more thao the €xpected number of both sigrnificant (+) and sig~
nfficant (~) findings, it 1s possible that the population has a bimodal
distribution. or that the cxamined studies were’ of two or more populations,
despite appearances to the contrarye ' < /

Another example of reﬁiewers failing to take sampling errors iato
account vhen naking ioferences from-a set of studies is the review by °
Schultz and Sherman (1976). Twenty~two of the 62 studies cited in this
review had significant (+) findings; no information is provided on the *
nuwsber of significant (-) findings. Schultz and Sherman wrote:

I

: e
_The many nonsupportive studies, the qualiffcations to-
.sone of ‘the supportive studies, and in particular, the
consistent failuyre to replicate interactions between
social class and reinforcers lead us to se¢veral cop~
clusions. 1) Social class differences in reimforcer
préferences can not be .assumed. (p.o, 39)

If the population valdb were zero, 62 studies tgs:ed at the +05 level
would be expected to yield between zero and seven sigoificant (+) findings
rather than the 22 that dfd occur. There is, however. a facter Suggested
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by Schultz and Skergan that does’ complicate the interpretIcion. They “..
claim that methodologically superior replicates of earlier sgudies’ D .
that had foupd significant (+) findings often failed- to yield such “w. v .
"f1ndings. This does ‘ralse a legitimate conceinm, but there are some ;

quegdtions as to its'implichtions. First, Schultz and Sherman indicated

that only three of the 22 studies with significant (+) findings were

unsuccessfully replicated (by a total of 9 stuydies). Second, Schuitz

and Sherman did not indicate whether these failures to replicate S .
. yielded non-significant (+) findings, non-significant (~) findings ‘ﬂ) 4
‘or significant (~) findings, land such informatien is important in . % . |
interpreting the findings. vd, investigators.who- conduct a replica- . : ~

"tion may be predisposed to disprove the or;ginal study, and these
predispositions may create some- biases in their investigations despite
some reak methodologicai impcovements. )

There were a number of other reviews examined in this study that
also disregardéd the distribution ¢f the fﬁdings of the reviewed .
studies, but these reviews al suggested a number.of reasons why the
bulk of their’ reviewed studie Tmight be 1nvalid and thus.provided
some justificdtion fOr the omiission. .

' Some Dther reviews had sp few studies on ‘the - )
topic that it would be impossible to infer reliably whether all but the
mpost skewed distribytions could not reasonably be expected to come from
a population where there:;was |'no difference." In.sthe.random Sample of
36 examined reviews, however,|there were at least 18 studiés which.did not
provide adeyudte information for judging whether or ‘not the reviewer had
interpreted variations in the findings of the primary studies in right of
expected sampling error (V44a and S3la-e). - Ce ’

.. -

“Care has to be exertised whed analyzing the distribution of findings
among the four categories of Vstatistically signifitant (4){” "non-significanz
£+),” “non~significant f~),” and "significant (~).”" One complicatfon is ‘a
cthat the above discussdon has: to be modified unless thé null hypocheses S
tested in each primary study were ones of "no difference” or “no relation=’
sh{r " Null hypothesnes usually are stated as such, but occasionally they
are not. A second complication is that the above discussion presumes
that all the tescs of hypotheses were two~tailed tests. A third
complication is that the above di'scussion presumes that all the primary
studies tested their hypotheses at the same level of Type I ervors. A
fourth complication is that the above indicated method of analysisé does
not provide informaticn on the magnitude of the differences or relation=
ships. 1f the sample sizes ok many of the Primary studfes are quite . .
large (say greater than 500); the method would lead to the conclusion
that there {s a difference even if ‘the population parameter is only
trivially greater or less than zero. This conclusion wousd not be incorrect
But it would be unimportant. . -

o

& 4

1t 'is also possible to analyze the distribution of findings among tﬁe._
two categories of “positive” and “negative."™ This can be done by using
the binomial distributlon, or an approximation of it. This method is
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" subject to all the aboue—mentidned complications except-the third-ope,— —° — -

- It can yield crivial conclusions either 1f many of the N's of the.primary
studies- are quite large or if k quite large number of findings is. = .
anglyzed. L .

- - P
In addition to the saﬁpling errvor, there are at least three othe™
‘causes of variations {n the f ndings of a set of primary studies on a
tepic. These include: the studies in the sec examined different
phenomena, the studies in theiset examined rhe same phenomena under
differing circumstances which'affected the findings, or.the methods of
the atudies varied and affected their findings. These reasons can be
tested by examining the relationsﬁips of the varying characteristics of

]

the studies to the.varying reaults. None of the 36 randomly sampled -

-reviews dtd such an analysis in a multivariate manner where two or more

. of the varying characteristics of the primary and secondary studies were
simultaneously testdd for relaticnships with the varying results (V56a)l.
Two-af the 36 teviews did univariate analyses, exanining the relationship
of a single characteristic of the studies to the varying results (V56b).
Another five.of Tthe 36 reviews made Such analyses in a systematic
discorsive wmannér.whereby-they discussed how one or more characteristics
of the primary and seconddry studies were related to differences in the
findingd across the full.set of analyzed studies (VS6c). A total of only
7 out oﬁ'the 36 articies reported analyses by any of the above three means.:

[ . "] - .

This 1s mot because the other 29 reviews did not have discrepant
results. As Pas reporfed earlievy 32 of the 36 reviews had at least some
incongruent findings (V24a). Perhaps the 29 reviewers did such analyses,
but did not find statistically 5ignifican; results, then chose not to report
the results; or perhaps they aimply failed to do 8uch analysis.

It shculd be-poted that the reviews were not coded as uSing systemntlc
discursive analysis (¥56c) unless they discussed how a characteristic of
the study related to differences in the findings across al) or mest all
atudies in the analyzed set. The impressian of this wiTter is that mos<
of the fevxays did suggest some explanation for the obseyved differences
in the findings and many offered some evidence for the ‘explanation, but’
that evidence was usually less systematic .than coded in V¥56a-c. For
instance, a reviewer gight point cut that the study chat had the
highest Y alsp had a higher X than the stud? that had the lowest Y,
while not mentiOTJng ‘the relation between X and Y in the other studies
on'‘the topic.

F

It 138 not at all clear why systematic-ahal¥yses of the correlates
of varying findings are not done more often in integrative reviews.
Perhaps it is -beczuse the reviewers find so many differences among
sstudics that they despair of ‘being able to find systematic-relations.
Or perhaps it is because the reviewers have simply not thought to ﬁo such
analyaes. . . -

-

Whatever the reasons, the effect of this omission is obvious and
serfous. Withoutipuch analyses reviewers will. sometimes incorrectly
infer that the findings of a reviewed set of studies are contradictory
and that the available evidence is fnconclusive. It seems almost certain

T




that some of the confusion that surrounds many foplcs in the social

sciences is partly a résult of reviewers' frequent failure to.search .
systematically for explanations of the varying results. Multicoiigpearity
or weak correlations will sometimes preclude explanations of the
variations, but the search ought to be conducted despite such possibilitiea.

.

Sometimes when doing a review, one or two primary studies may be
located that offer unusual potential for shedding light on some
fmportant issue, if only their original data could be reanalyzed. In
such cases a secondary analysis is prfbp;}ate. -Only one of the 36
randomly sampled revier.s reported having done a secondary analysis

(v62). 1t seens unlikeély that such analyses would be done and not
reported, but it is not at all clear how many times there was justifice-

tion for aoing such analyses.

Sometimes secondary dat3d analysis can be-fone with a minimum of
resources, but sometimes it cannot. Dara sets are gsomerimes lost or
inadequately documented; in addition, promises of confidenuiality
sometines make it impossidle to release unaggregated data‘

It should be noted that close congruence among the findings of a
set of studies on a given topic does not necessarily_inﬁicate that the
evidence is valid, and rhe lack of close¢. congruence among the findings
does not nec.%sarily indicate that the evidence is inconclusive: For the
purposes of this discussion, the findings of a set "of ‘studies on a given
topic will be considered congruent if they do not vary more than could be
expected by chance from random sawpling error. It is possible for the
findings. to be congruent, bﬂt to be invalid. This could occur ‘if all rhe
findings were biased by one ‘or more methodological flaws thar were common
to all of the studies, or if all the findings had the same net bias bur
caused dy different methodological flaws in different studies. ..Je latter
is pussible, but not particut?rly likely. _ .

It should also be noted thar one or more mcthodﬁlogical*flaus in a study,
even uhen serious ones, need not cause. blased findings. . They only create
a threat to validity which way or may not cause a bias.

) - " /
If the findings are incongruent it is still possible for all of them

to be valid. This might be so when the, varying measures of the outcome

variable represent several somewhat different construcrs or when Subject

characteristics, scope conditiops or conrextual variables vary among the

atudies and affect the outcome variable. For {nsrance, the relationship

between X and Y may vary in different regions of the country, ovyer T

different age groups of subiects, or under different social, economic ., .

or political circumstances. If the different studies varied in respect

- to these factors, their results mighr vary subsrantially. and-yet all

wight be perfeerly valid. This is uhy it 1s imporrant in intégrative

reviews, when the findings are not congruent, to search for and examine

factors which may systematically co~vary with.the findings.

et




Glass's Heta-aaalysis

.
-

Glass's meta-analytic approach involves transforming the'findings-of
individual® studies to somé common metric, coding various characteéristics

of the studies, and then using conventional statistical procedures to
determine whether there 1s an overall effect, subsample effects, and
relations among characteristics of the studies and the ;indings. The
original data for each unit of analysis in a study are mot used. Rather,
the unic of apalysis is the study, and summary data from esch study are
analyzed. For:iastente, 1f there.is a set of experimental studies which
investigate the impact of X on Y, for each study one might code the v
average a3¢ and SES of subjects, the duration of treatment <X),
gétting in which the treatment was applied, an estimate of the reactivity

. or fakeability of the outcome measure used, an estimate of the internal
validity of the research design, and the date whén the study was tonducted.
They these variables would be used in an univariate or or multivariate manner . .
to predict a standardized measura of the findings. . Glass suggests that ~
when moat of the studies are experiments vith & control group, the

-standardiZEd meadure of the findings be a stsndard score difference
measure calculated by the meap difference of: the experimental and control
group divided by the within group standard deviation of the control group
(Class, 1977c, p. 39). He suggests that if most of the studies are
correlation®l, and use different measures ‘of association, the standardized
measure be a product-moment correlation; ‘he provides formulas for
estimating product moment cortelations from various other measures of
asgsociation such as the point-biserial correlation, Spearman's rank—order

. correlation, Mann-Whitney ¥, as well as t and F (Glass, 1977a, pp. 4—10).

The meta-analycic approach has a: number of strengths: PFirst, it is a
systematic, clearly articulated, and -Teplicable approach to integrating
results from a set of studies. ‘Second, it can be used with information*
from both the best and the less-than-bést studies on a topic, but with
controls for possible bilases caused by various flaws in the avallable
studies. - Third, it can provide estimates of the population parameters.
Fourth, when using multivariate statistical procedure, it provides a
method. for simultaneously Investigating the relationshipa of variations
among studies in respect to their population of subjectf, their. scope

‘ conditionz, the intensity and duration of their treatments, and other-

¢ factors, with variations in the findings. WNo approach common}y used to
date. for doing analyses in integrative reviews has been capable of
doing this. .

Glass has 4ndicated some difficulties and unresolved questions about
the application of his spproach. He has pointed out:t 1).it is sometimes
difficult to get a standardized measure of the finding- from.a study
because of insufficient data, 2) variance stabilization transformations
may be desirable for measures of the finding where distribution of the
criterion variable is attenuated, }) the normal distribwtion assuwmption.
wvhen transforming dichotgmous data via probit tramsformations needs to be
examined, 4) there is a problem of how to dnalyze results that are nes ted
within- variab}es analyzed in a study, 5) findings perhaps should be
weighted by their sample size, and 6) there are problems of analyzing
aggregate data (the study .as the unit of analysis) when trying to make
inferences about unaggregated phenomena.
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There are some other limitatidas and problems in the application of
. - this apprdéach which have not yet heen .discussed in published form, and
- which will be mentioned below. It should de noted that most of these
' - difficulties are commén to 31l analytic approaches to thtegrative xeviews,
. Nevertheless, they are important to keep in #ind uhen doing or interprete
ing meta aualysea. .

One lim;tagion of the meta~analytic approach is that it. can assess.
only relatively direct evidence on a given topic,” Sometimes a topic of
importance has not been directly imvestigated but there aré studies with i
indivect evidence tha® can be reviewed and woven together. For imstanca,
if the topic is "Will substance X reduce chronic dgpression in adults?"
there may not have been any studies'on that question, but there may have o
_been studies of the effects of X on depression in baboons and studies of
. R " the similarity of effects of other chemicals on depression in baboons and
e hutans., The meta—~analy$ic approach can he used for evaluating. the resgles — - -]
; within each set 6f studies, but it cannot weave together the evidence across
sets of astudies on related topics.

,/ A second limitatiqg.of thq meta~analy¢ic approach is chat it cannot
be used to infer which characteristics of studles on a given topic caused
the differing results, Statistical analyses can provide good evidence of
causal relations only when. the data are from experiments or strong quasi-
experiments, The character&stig of reviewed primary studies are not

+

gzhtematically manipulated in. an eXperiment or quasi-experimenb, even when
. _— ‘HEeQ-H&Eg_EEEj:iTi:: designs to investigate the 31ven topic.

- , The third limitatlon of ta-analysis 1s applicable when the set of ~
primary studies is a sample from a larger population and when multivariate
statistics are used to analyze the .findings. Under such circumstanced, there
wust be a substantial number of primary studies on the topic, but there ate
a0 cleatly documented standards for sample sizes when 8oing multiple Yegres—
sion. Kerlinger and Pedhazur suggest at least 30 cagses for each predictor
(1973:282) . Other well-respected statisticians think these suggestions
ave excessive (Coleman, 1975, Glass 1977b). Tt should be noted,.however,
that the number of caaes may well be greater than the number of studies,
~ because Glass suggested using an "effect™ as the unit of analysis in meta=
analysis and each:study may havetmore than oue "effect.” An effect is de-

. " fined as any analiais within a study of a 3tven treatment and outcome at
- a given time of measuring the outcome,

T
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A fourth problem when doing meta-analyses is deciding whether or not a
set of studies on A topic oyght to be considered a universe or a sample. This
has a bearing-on whether tests of statistical 2gnificance ave appropriate,
and the mumber of cdses needed to use various gtatistical tools appropriately,
Some sets are obviously samples, such a8 when a random sample bf articCles is
- . drawn from a specified sampling: frame or when a convenience sample is assem-

’ bled (the latter does not meet the assumptions of inferential’ statistics).
When the set is a result of a thorough search, the.matter is not so clear.
First, it is quite likely that even a thorough search will miss some, JAf not
many, of the unpublished studies, Second, even if the search was successful
in*locating virtuvally all of the completed studies on the topic, these studies




‘might be considered only a sample of :he/;hencmena b ng studied or a sample
of all possible studies Bn the topic. .Glasa.inicially suggeated that the
‘located studies be considered .a populatfon (19774}, but he subsequently

has treated sthem as samples {1977a,-19772). Ihie writer's tentative opinion
is that the set of studies should usually be considered a Sdmple because the
-analysis ofesn integrative review is usually intended to tmake inferences *
about the phenomena investigated in the 1nd1v1dual. studies rather than about
studies on the phenomena. . . _

A fifth problem uhen doing meta-analysis is the lack of common metrics
for the measures used and reported in the’ various primary studied on the
topic. There are at least -threé aspectgeof this problem. First, different
"constructs sre gometimes studied under a single topic. For instsace, the
outcomes of various studies on the effects of psychotherapy include emotional
health, happiness, social relations, and others. Second, for any given com- .
struct there are alternitive measures whose metrics may not be equivslent.
For instance, what is described ss upper middle SES on one measure may be
- described as middle SES on a second measure. Third, the statistics used -

to measure a relationship between twd or more variebles can very in different
studies. Studies may use rp, t, rho;: tau, or others.

Glass has suggested the first aspect of the problem"is often not serious
and can be ignored (1977d). ' He would argue that ali the various outcomes
mentioned above in the example ot psychotherapy are .aspects of mental heslth
and can be lumped together for s general investigation of the.effects of
psychotherspy. When the effects are thopght to perhaps vary among different
outcome constructs,. Class suggests 1nc1uding dsta that ipdicate major distinc-
tions among the constructs and usiog it as-a predictor'in multiple regression
snalyses or as a gtratifying fectqrﬂﬁg; nested analyses.” Though Glass directs
his suggestion to variations in the construct of the criterion, it is equally
appropriate for variations in the construct of predictore.

The second aspect of the problem is one that past reviewers have often
complained ;about. When different studies use different measures of the .
same construct, and whean the measures have not been validated, there is s
serious question: abou& the equivalence of the values generated by the dif-
ferent measures. Por some characterietice such as age and sei, there is .
seldom any problem. but for others-such ss self-image and social support,
there often will be s problem for which there is no Bimple solution. It
should be noted that it is iacorrect to rationalize that what .variations
exist in thé metric of some variable will only Serve to redyce the strength
of relationship between that variable snd some second variable, snd there-
fore can be ignored.if strong relsticanships are found. This would be true
if che variations *in the metric are not correlated with the second variable,
but generally there is no assurance that this will be true.

Glass and his students have alregdy completed some work that reduces

! the third aspect of the problem. ' The} have assembled equivalency functions
for some statistics and developed others (Glass, 1977a, White, 1976). Some
of these functfons are mathematical identities, ,but others are spproxima-
tions. To date that work has not indicated the. conditions under which the
approximations becone poor ones. This 1is a fertile subject for future
research. : :
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. A sixth problem faced in meta-analysis, is that of achieving valid and
_reliable coding of the characteristics of the primary studies that are to
' be.analyzeds This problem includes the préviously discussed one, but
extends beyond it.’ When the set of reviewed studies is relatively small,
the coding is likely to be done by a single investigator. But ¢oding, say,
40 studies, may require.as many as 60 to 80 hours; and this work may be
stretched over a 4~ to f~week period, thus raising serious threats to cod-
ing stability. When large numbers of studies are being reviewed, a number
of coders may be used, which raises the additional problem of inter-coder
reliability. Failures of memory, boredom. and migraine headaches can ynder—
mine sustained coding reliability. When the coding is done over a lengthy '
period of time, inter-coder reliability should be assessed more than once;

reliability cver- time should also be assessed; and periodic retraining may
be needed. o

A seventh problem faced in meta-analysis is how to control for the
effects oiﬂpoo:—:nsoa:chndosiga-or -exeeution—among—the—reviewed studies.
Glass (1976b) provocatively argued that it Is wasteful to discard poorly
designed studies from the analysis because, "a.study with-a half-dozen
design or analysis flaws may be valid . . . [and] it is an empivrical
question whether relatively poorly designed studies give-results signifi-
cantly at variance with those of the best. designed studies" {p. 4). Glass
suggestactesting whether methodological characteristicsisuch as the reac- '
tivicy o?‘the outcome peasure and the internal validity ‘of the design are
_ related to the distribution of findings. He does not specify how this

should be done other than by examining the covariation between the design
characteristics and“the findings. The appropriate *St, however, 1s not
quite as straightforward as it may appear. : - -

The relation can be examined in either a.regression analysis or
analysis of variance. Either model can yleld misleading results under
certain circumstances. Both uwodels will be inadequate 1f there is not
at least a modest number of studies with good overall internal and ex~
ternal validity. Since there is usually no reason to think that the
relationship between validity and the findings is linear or. monotonic,
there is no basis for extrapolating from the relation that holds for studies
of poor and mediocre validity to the studies with good validity. In inte-—
grativer reyiews of some topics, there may be very few if any primary studies
with good intergal and external validity, and thus in these cases the pos-—
gible effects :Efggﬁ}_thanzgoéd validity cannot be assessed. 1f there is
2 modest number Or Primary studies with good validity but a much larger
number of studies q1th poor or mediocre validity, regression analyses of
the full sample of ‘cases can underestimate the effects o validity. This

. 1s because regression lines are fitted so as to minimize the squared de~ |
viations of the bivariate of multivariate points, and reiatively little
weight would be given to the small number of points from the good validity
studies. t

o
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Both analysis of variance and tegresslon analysis uill under=-
estimate the effects of validity if'the mean level
of the criterion is about the same for poor, medium and good validity
studles, but the variance is congiderably greater for the poor and
medium validity studies. In such a ‘case, both types of analysis

will correctly indicate that varying validity does not

affect point estimates of the criterion, hut both would underestimate
the adverse effeéct of relatively poor validity on any correlations with
the criterion. It should be ngted that the variances of the different
cells do not have to be statistically significantly different for them
to cause real and substantial underestimares of the effects of varyiaog
. wvalidicy. .

Earlier in this report ic was 1nd1cated the congruence of findings
does not assure thelr validity, and the lack of congruence is not proof
of invalidity. wWhen there 18 strong congruence in the findings and no.
good.evidence of a strong common threat to the validity of all or almost
. all of the studies, there is suggestive, (but not conclusive), evihenqﬂ""
that any methodological weakness that existed in gsome of the studies
probably did not have a gsubstantial effect on the findings of those
studies. But in the more common situation when there are some apparent
incongruences in the findings, it 18 ifmportant to have at least a
modest number=of studies in a sample that are Judged to have good overall
internal and external validity, if one is to empirically assess whether
the methodological weaknesses that vary over the studies may have .
affected the findings.

What consjitutes good enough overall intermal and external validity
for these purposes cannot be sioply explicated. It probably depends on.
a number of factors, and -needs further thought. It is important, however,
to remember that threats of validity can be controlled by means other than
design, and that some of the threats are likely to be trivial in any given
study. This was discussed on page 10 of this paper.[\ :

Glass (1977b) has suggested that if the quality of a study is found
to be related to thé findings, a greater stake "should be put in the better
designed study." This might bé done by some sort of weighting, nesting
analyses within subsets of the good and Poor qualicy studies with more
reliance put on the results of the former, or by disregarding the poor
ones.

" #

This discussion has very briefly outlined the major advantages of
the use of meta-analysis for integrative reviews, and has presented,
in considerably more detail, some difficulties with-the approach. The:’
disproportionate attention given to the difficulties should not mis-
lead the reader into thinking that meta-analysis has more disadvantages

/
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than advantages, or has more disadvantages' thho other analytical approach-
es when doing integrative reviews. 1In the opinion of this writer, the
approach is methodologically sounder than most currently used approaches.
Though it does have some serious difficulties, most of these difficult{ies
are common to the other approaches. Also, the other approaches have
additional difficulties or limitations which are not true of the meta-
analysis, .

1n short, the meta-analytic approach is an important contribution
to social gcience methodology. 1t is not a panacea, but it will often
prove to be quite valuable when applied and interpreted with care.

Task 6: 1Interpreting the Results (V67, 68, 69,.70, 71)

Seven of the 16 randomly selewted reviews induced and reported new
theory, confirmation of old theory, or disconfirmation of old theoty
(V67); 6 of the 36 induced and stated recommendations for policy or
practice, and four of those six discussed conditicons which might affect

- the impact of the policies or practices (V68 & 69); 28 of the 36 suggested

desirable foci or methods for future primary or secondary studies or the
topic (V70); and only 3 of the 36 suggested desirable focl 6T methods for
future reviews on the topic or related topics (VIP).
There are other types of conclusions that the review articles may

have stated that were not coded, but it is surprising that fewer than

half wade conclusions about either theory, policy or practice. It may

be that most integrative reviews are oriented towards maMing suggestions

for {mproving the primary research, or it may be that most gtart with the
ain of making suggestions for theory, policy or practice*(ﬁut subsequently
decide to withhold inferences because they judge the av&{lable evidence to
be inconclusive. The l4tter rcason seems unlikely since the studied reviews
usvally did report one or more inferences about the topic. Of the 26 -
teviews that drew at least one inference of inconclusive evidence, 24 of !
those also drew at least one inference *that an investigated conrditionn or
relation does exist efther generally ‘or for a specified subseftof the .-
population or of the investigated situations (V59a-d). (Hultiple {nferences
were drawn in most of the reviews because they had multiple sub~-topics
- that were investigated.) .

r

This writer has no strong suspIcions as to why Dost review articles
do not make suggestions for future ‘reviews. Perhaps it is because
reviewers do not think carefully about the methods of doing a review;

~perhaps it is because after completing the often herculean task of doing

a review, ‘the reviewers would not want to wish the task on afyone else;
or perhaps it Iis for some other reason. Regardiess, it is quite apparent
that the resulting omission-is unnecessary and harnful to the prozréss of
science. As with primary research, it is virtuslly impcssiblz to do a
major review careifully without encountering some ideas for improved

*
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methods and some additional questions that need to be answered but
canpot be answered in the given review. Tuese ideas and questiuvns
can be a valuable contribution to other investigators and ought to
be reported, even 1if they only can be used after the accumulation of
further primary research. :

"Task 7: Reporting the Review {V7, 13, 17, 18, &44a~d)

- - - . -

A widely held precept "in all the sciences is that reports of research
ought to include enough information about the study that. the reader can ,
second guess the author’s inferences. This precept probably aiso ought,
to apply to integrative reviews, since such reviews ate a form of research.
As 2 minimum, it is widely held that the report ought to at least describe
the sampllng, measurement, analyses, and the findings. ‘Where unusual
procedures havé been used, it is expected that they will be described im [’

L.

.some detail. ' o

Some of the previously discussed results indicate that few of the 36
review articles reported certain methodological aspects of the review.
Only one of the 36 articles reported whether or not it used'indcxes and S
fnformation retrieval systems to-search for primary studies on the topic
(V16); 3 of the 36 repofted whether or not they used bibliographies as a
means of lo..cing primary studies (v19); 7 of the 36 indicated whether or
not they analyzed the full set of locajed studies on the topic instead of
some sSubset (V45); and only one of-the 36 indicated whether or not needed

.information that was missing in the reports of the primary studies was

sought from other sources (V60).

A number of other aspects of a review-that might be reported were
coded. Thirty of the 36 articles explicitly stated the topic being
reviewed (V7); 12 of the 27 articles that cited previous reviews indicated
how -their review was to differ from previous ones (V13); the ope article
that had indicated that it used indexes and information retrieval systems
also indicated the beginning and ending dates and the descriptors that
were used (V17 and 18). . /

-

-

Twenty-eight of the 36 review articles often reported the findings
of an individual study or indicated how many or what percentage of the

. studies had each type of finditig or result (V44a); three of the 36

articles often cited the range, mean or other summary indicator of the
findings of the studies (V44b); and half of the 36 reviews often just
reported a generalizavion followed by the citaticn ¢f several studies
(Véic); three approaches were coded independently and were not mutually

exclusives . .

These results, taken together, indicate that integrative review
articles commonly fail to report their studies in the detail that is
fairly common for primary research articles. A number of important
functions are dorved by reporting various aspects of the review.

oy
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There are WO reasoos fer caréfuliy reporting che
iiteratute geacch process in an integrative teview article; First
it helps the reader to judge the comprehensiveness and representa-
tiveness of the sources that are the subject of the review, Just as
the sample in a primary study can critically influence the findings
qf the study, the seiaction of the primary and secondary studies that
are included in a2 review can sericusly affecc the results of the review,
The bibliograpay of a review atticle indicates what individual studies
were inciuded in the revlew, but it dves rot indicate what broad classes
of possibly relevant studies were excluded. A person with a thorbugh
knowledge of the research on the topic will be able to infer such
caissions by carefully examining che bibliography, but persons with less ,
thorough knowledge of the topic will not be able to do so. Sectondly,
briefly detailing the iiterature search process in a review arvicie
allows future reviewers of the topic to extend easily rhe review without
duplicating it. If ic¢ is knowa that most of the articles ifcluded {n the .
review were those listed under certain descriptors of certain years of
certain indexes, or found in rhe bibliographies of specified sources, it
1& very easy for a subsequent reviewer to broaden or deepen the search
for televant sources without duplicating the earlier work. ’

If some located primdry studies were exiuded from the analysis, the
wanner im which this was done ought to be reported., Likewise, how
missing data are handled should be reported. An explicit sctatemernt of
the topic being reviewed and an indication cof how the reported review
was to diff.. from previous ones on-the topic often helps orient the
reader and prevent misinterpretations, ol -

—

When the number of reviewed studies is less than about forty, it is
usually very easy to present a single page table indicating a3 number of
the invqstigated characteristics of ‘the pridmary studfes including their .
findings, stated in either standardized or unstandardized form, or both, '
and with the direction and statistical significance indicated. Such
information would 2llow any reader to reanalyze the studies and second
guess the reviewe 's analysis. Such opportunity is always a litcle
threatening, but one of the oldest conventions of the sclentiflc
comnuni ty is making one's data available to other scholurs after oge
has had a chance to analyze and publish repoets of 1¢, When the number
of primary studies is guite large, it is not practical to include all the
data in che published report, but 1t should be available ypon request
(wicth adequate documcn;atton)‘

The practice of reporting a gencraii;ation foliowed by the citation
of several studies (Vi44c) was often ysed by half of the 36 reviews despite
the fact that it can be very misleading. Unless used in conjunction with
one of the cther two approaches (Viida om V4ib) chis pracdtice provides the
reader with no way of criticaily examining tihe inferences of the reviewer
unless he or ghe consults the fuli set of studies on the topic, For
instance, Dusek (1975) reported ,., there is- considerable evidence that
during classroom interactions teachers treat froups of students differently
(e.g8., Davidson, 1972 Good & Brophy, 1970; Schwebei & Cherlin, 1972)"
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{p. 662). Hoffman (1972) reported, “Several investigators report that

while dependency in bovs is discouraged by parents, teachers, peers,

and the wmass media, it is more acceptable in girls (Kagan & Moss, 1962;

Kagan, 1964; Sears, Rau, § Alpert, 1965)"(p. 144). Both of these

statements give an implication of consensus among the available research
evidence, but neither of the statewents would.be fncorrect even if the
majoricy of the located evidence contradicted their points. Jacoby made .
a similar type of statement, reporting "Not surprisingly studies which

utilized price as the only independent variable (261, 262, 316, 452)

generally found a significant main éffect..." (p. 335). Though the '
"generally” in this statement provides an explicit warning that the ‘
evidence was not entirely consistent, it still does not indicate witat

percentage of the studies supported the finding, nor does it indicate

the magnitude of the findings. Some reviewers stated juxtaposed
genmeralizadons such as, “Several studies found that X cauges Y (Ace,

1967, Bace, 1953, Cace, 1969; Dace, 1970), but.a few did not (Ease, 1968,

Face, 1970)." This type of presentation is less ,ambiguous than the above

examples, but this writer's impression is that it was not prevalent.

Other

-

A nunber of characteristics of the primary research that might have
affected the methodological approaches used in each review were codqﬂ.‘
These characteristics vere as fgllows: whether the primary research was J
psychological, ociclogical, or about edutation (V2); whether the topic b
of the.review was about a condition, association, or causal relation (V29
a-c); Ehe types of construct investigated iqfthe primary research (V30a~£f);
the prgdominant research ovientation of “the primary research (V34 and 7203
‘the percentage of primary studies thag investigated at least one statisci-
cal interaction effect (¥36); and a crude estimate of vhen research was

first daone on the given topic (¥37db). . . L

Host of the characteristics of the primary research were créss-tabu-
Iated with some of the variables indicating the diff{erent methodological
approaches of the reviews. The variables that were excluded from these
analyses were those whose distribuytion in their original form or a con-.
ceptually rearonable transformation would frequently have resulted in
expected cell cizes that would mpke a Chii-square test of the cross-tabula- .
tion invalid. Thus V2, 75, 76, 77, 78 and 78 were each cross-tabulated .
with each Vil, &4l, 4&4a, 44c, Sda, 56¢. . c

Only oane of these 36 cross~tabulations had & Chi~sguare statistically
significant at the 0.05 level or less, but che Chi-square for this cross=
tabulation was invaiid because more rhan 20 percent of the cells had expect-
ed values of less than 5. In addlzion, when testing 36 hypotheses at the
0.05 level, one or two false rejections of the null hyvpothesi? zan be
expected from chance If the bypothesls s true. Conseqﬁéntly, the analysis
failed to discover veliable evidence of 3 relationship between any of the
examined characteristics of the reviewed résearch and Iny of the exarined ) -
approaches to the methodological tasks of an integrative rveview. This. of |
course, should not be interpreted as indicating that there ate 590 such rela-
tionships, dut oniy that given the smali sampie size and the skewed’distri~
butions of soned of the variables of interest, no reliabié inferences
could be made.
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Ondy fove publisthed rejoinder. te the 3B randosly campled
Toviedt could be located.  The analysis of these rejoladers was not
tetiibly enlightening and will nmot be discussed {n this paper.

The editors of fivc prestigious socin? science journals that fre-
Q'%ntlf ‘publish integrative reviews wtre asked aboutr the evaluation
rrterta and standacds’ that they use -to decide whether or not to publish
subzittid integrative reviewa. One editor previded printed guidelines »
inat he provides to” prospecrive reviewers and his editorial assiacants
noe editor failed o reply te repeated followups, and ghree editors waid
einentially that thay rely on the professional judgoeats of thexr edi-
torial assistants or wurhot s of znvitcd reviess.

The o ficials of ten organizations thar wera thought to bave maajor
respensthfiltties for integrarive reviews tn the soc¢tlal, biological and
phynical sclences were ashed about: 1) the formal or (nformal puldelineas:
o1 wtandards uveed by thelr offices to facilitate high-gquality reviews of
netw of emplrical reseaveh studies, 2} the evaluative criteria used to
Judge the quality »f such reviews, and 3} exaoples of such reviews that
they consider o be of unusually high qualiry. There wete basically threse
typiy of responses. A couple of rhe respondents reporred wome puidelines
of evalyative standand;, but they generally were not very specific. Some
of the respondents fndfcated that they fely slwoat exclusively on the
judpmenty of the scientiars who theg tuve co thelr reviews. aAnd two of
the respondents thought that inteprative reviews were not often done in
thesr disciplinds {(math, phyrics and uvpace aciences), though subsequent ly
st was discovered by rhis author that the Reviews of Modern Physics fres
quentiy publitied such reviews.

/-"‘

Concluston

It appearn that relatizely little thoughthat been glven to :hq mathoc-
s dotpg Inteprative roviews, 11 4s clear that such reviebs ate iRportar:
v wrience and social pulicry-making and that many ipregrative revieds are
duna leos rigorously than {5 curreatly posstble. It scems likely ghat s08 -~
"ot the confosion that surrpunds many toplcs in the social sciences 15 part.~
4 teaelr of unrigofuus reviews of research on the topic,

LY

Thin g, and the recuvnt swork of Gene Glasw provide several ideas oo

arpoviag Ue prevatling mrethods for reviews, Rone of the fdens should

taLs Lty he ronnidered delinttove, Rather, thrre ivw need for sefonriste
who o s v inteprative Teviow. cepsider the moritye of the fdeas, o

Brop o~ re abagy the probiems o which l:‘w\.‘ are directvd, (0 try NeW appross i

el WL

o thar appest premiaiangt, and In Mfoate the eifecriyondas f‘f_ thoue Appre 20
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