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Summary 

One of the most important stages of a meta-analytic research is correct recog-
nition of research material, i.e. appropriate selection of investigation methods. This 
stage is, first of all, characterized by unlimited research space, which, in consequence, 
results in using unlimited quantity of research for meta-analysis. The basic distinct-
ness of traditional quantitative reviews is limited possibility for integration. That is 
why, in such reviews, selection of research studies is neither located in the centre of 
attention of a researcher, nor in that of a reader. This is, because the essence of re-
views is systematizing and describing the results of research studies, while integration 
is more qualitative than quantitative. The paper discusses the methodological discus-
sion of criteria for the collection of empirical evidence for meta-analysis. It is pointed 
out to some of the cognitive and practical benefits of meta-analytical research ap-
proach. 
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A meta-analysis is a synthesis of a research, including summing up 
results of other studies in a meaningful connected display, that enables 
derivation of general conclusions. Therefore, a meta-analysis units are not 
subjects, but studies, and this is what characterizes this method. Using the 
meta-analysis, researchers can choose among the two strategies so they 
can respond to problems: easy integration of studies dealing with the 
same problem, in order to respond to it precisely, and mutual comparison 
of different studies, which may not necessarily be oriented to the same 
problem, in order to test hypotheses that are tested by the initial research. 

Kulik and Kulik, who studied it both theoretically and empirically, 
dealt with the selection issue very intensively. Due to requirements of 
meta-analysis, they also studied the integration practice used for research 
studies so far. They have proved that, in quantitative reviews, selection of 
studies was more often accidental than deliberately made by making al-
lowances for traits studies and their methodological model (Kulik and 
Kulik 1989, 221–340). Possibilities of meta-analysis allow noticing an-
other aspect of the discussed issue. For a meta-analyst, there are no quan-
tity limits concerning researches that he or she takes advantage of. This 
may result in a suggestion that selection of studies is just a side issue in 
meta-analysis. However, this feeling is illusory, because, on considering 
the fact that in meta-analysis one analyses traits of studies, their selection 
turns out to be a much more serious task than in quantitative reviews.  

Selection of studies has its content-related and methodological as-
pects. The former are strictly associated with defining a research problem, 
while methodological aspects concern mainly settlement of selection criteria.  

RECOGNITION OF MATERIAL FOR INVESTIGATION 
AND CONTENT-RELATED ASPECTS OF SELECTION 

The issue of content-related aspect of selection is presented on the 
grounds of analysis of Sagadin’s ideas, concerning main phases of non-
experimental empirical research (Sagadin 1993, 168–74).  

The fact that initial determination of a research problem is not ul-
timately determined in meta-analysis is indisputable. A meta-analyst is 
obliged to become familiar with the field of the conducted researches not 
later than in the initial phase of problem defining. This is not sufficient 
for ultimate determination of the problem, however. Becoming familiar 
with the theoretical part of the researches, as well as obtaining a review of 
achievements of empirical studies made so far in the selected field be-
comes equally necessary. 

Following the first phase, involving initial definition of the prob-
lem, one should discuss actions to be taken in the second phase, i.e. 
learning theories concerning phenomena that are meant for further con-
sideration. Critical analysis of theoretical conclusions concerning a given 
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problem aims at making the problem more familiar in all its aspects, as 
well as at indicating theoretical starting points. Such an analysis should 
provide answers to questions, which allows further determination of a 
possible research problem.  

The next stage involves reviewing the section of reality that will be 
meta-analysed. It is this phase that makes the greatest difference between 
meta-analysis and other researches. Determination of a research problem 
depends heavily on empirical researches that have been carried out so far. 
The reality studied in meta-analysis does not directly constitute an up-
bringing practice. This is why it is necessary to determine new border-
lines of reality under research. Review of empirical research made so far 
clearly indicates full range of the investigated field.     

This provides a starting point for the decision which research will 
be meta-analysed. The need for later categorization of traits of the applied 
individual researches necessitates considering consultations with practi-
tioners (teachers, educators, etc.) and reviewing practices used in the 
course of the initial research. Another basic aspect of reviewing the re-
search practice is a later selection of the results of individual studies. It is 
obvious that the main decisions related to the selection of the results shall 
be made when the research programme is finally determined and the 
phase of selection of empirical material for meta-analysis is initiated. 
Within the confines of commonly accepted actions, it is advisable that the 
review of state of empirical studies allows the last phase of ultimate de-
termination of the research issue. 

The main purpose and result expected by the researcher at this 
stage is isolating detailed research questions that should be answered in 
the subsequent stages of the research (Sagadin 1993, 170). As soon as the 
issue is presented in detail and the research questions are formulated, the 
assumed research hypotheses are admitted as predicted answers to the 
questions formulated earlier. Ultimately determined research issue allows 
isolating unequivocal criteria of selection of studies. The criteria depend 
on the method of determination of the research issue in empirical research 
literature. The criteria must provide appropriate restrictictiveness. Too 
generally defined issues can result in vague and weakly determined meta-
analyses, while too restrictive criteria may excessively limit finding suffi-
cient quantity of research studies. There is also another disadvantage of 
restrictive criteria, namely, too small a dispersion of traits of individual 
research studies. Meta-analysis should integrate empirical results, which 
are the basis for deriving criteria. Meta-analysis requires new theoretical 
conclusions. When it is assumed that meta-analysis confirms only those 
hypotheses, which have been already partly verified in single studies, it is 
not considered to be a very effective method. This is why it is postulated 
that empirical material for meta-analysis should be sufficiently dispersed 
and diverse. The dispersion, however, cannot threaten content-related un-
equivocality and clarity of the studied issue.  
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METHODOLOGICAL ASPECTS OF SELECTION 

From the point of view of the criteria of quality of a methodologi-
cal model, the meta-analysis develops in two main directions. Glass and 
his students, who approve of greater tolerance when considering meth-
odological quality and characteristics of studies were first to isolate the 
direction (Glass, McGaw and Smith 1981; Hunter and Schmidt 1990; 
Rothstein, Sutton, and Borenstein, 2005). According to the researchers 
mentioned above, meta-analysis can at the same time include both, ex-
perimental and quasi-experimental research studies, or experiments with 
different methods of inner controlling of the experimental situation etc. 
The need for studying effect of traits can be regarded as an argument sup-
porting such an approach. In order to find correct answers to the research 
questions, meta-analysis must be based on a sufficiently large empirical 
basis. This is possible when meta-analysis includes studies whose traits 
are sufficiently dispersed.  

The other direction mentioned above involves more restrictive re-
quirements to be met by methodological criteria of selection of the meta-
analysed studies. The most outstanding representative of this outlook is 
Slavin, who claims that not all studies are equally appropriate to be in-
cluded in meta-analysis. What is most important in the procedure of se-
lection of researches is to take into consideration the methodological 
model and to select only the studies that possess sufficiently high meth-
odological value. This means selecting studies that contain results ob-
tained by means of the methodology that guarantees their sufficient reli-
ability. The presented approach concerning selection of studies derives 
from the postulate that the level of reliability of final settlements depends 
more on poorer results than on better ones. It is true that, in scientific re-
search studies, one of the most significant criterions is correctness and 
reliability of new settlements. Is the level of final settlements really de-
termined by the poorest of the used results, though? It is difficult to find 
any significant argument supporting this approach. On the other hand, it 
cannot be ignored that all results affect correctness and reliability of the 
new settlements.  

Solution of this problem can be found in a reasonable association 
of these two trends concerning the quality of studies. The main idea of 
Slavin’s theory, concerning different loads of individual studies deriving 
from their methodological traits, should be accepted. On the other hand, 
Glass’s postulates concerning statistical control and a need for taking 
these traits into account should also be considered seriously. Therefore, in 
meta-analysis, there is a need to use all methodological traits that allow 
quantitative description as variables. As a result of applying such a 
method, the best methodological studies would possess the greatest sig-
nificance, weaker studies would possess a correspondingly smaller sig-
nificance, and the most doubtful studies could occasionally be completely 
excluded from meta-analysis.  
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An additional answer to such a dilemma can be obtained from the 
experiences resulting from the research practice made so far. Re-analysis, 
discussed by McGaw (1988, 679), seems to be a fundamental operation in 
the considered problem. The authors of the study, Landman and Daves, 
analysed experimental research studies on the effectiveness of psycho-
therapy. The studies were integrated within the confines of Glass and 
Smith’s meta-analysis (Smith and Glass 1977). Out of the total number of 
475 investigations, Landman and Daves selected those, which, in their 
opinion, were the most correct in terms of methodology. The power of ef-
fect obtained on such grounds turned out to be very similar to the power 
of effect obtained in the research of the entire set. This enabled the au-
thors to confirm the findings of Smith and Glass concerning selection 
criteria of studies included in meta-analysis. In the opinion of McGaw, 
that argument was sufficiently strong to confirm the approach in which 
methodological traits (considered as a quality) form the basis for statisti-
cal analysis, but do not serve as selection criteria for studies included in 
meta-analysis.  

It is difficult to accept such arguments without reservations. Re-
sults of Landman and Daves’s analyses can be interpreted as a confirma-
tion of the correctness of the attitude that more restrictive criteria of study 
selection are appropriate. Including the whole set of studies, as postulated 
by McGaw, did not yield significantly different results. This means that 
the presented approach is insignificant in meta-analysis. The results con-
firm, at least partly, the correctness of Slavin’s theory.  

In view of the presented attitudes, there arises a question: how to 
measure the significance of each investigation or each single result? The 
simplest solution was that offered by Slavin, who rejected any research 
that did not meet the assumed criteria, and, therefore, their determined 
significance was equal to zero. At the same time, any study included into 
meta-analysis was given the same significance. However, such an ap-
proach is satisfactory only when there is no possibility to measure the 
significance of the researches more precisely.  

The only possibility of correct determination of the value of indi-
vidual studies is their assessment by methodologists. Such assessments 
are subjective, however. Therefore, there is a need for a greater number of 
methodologists and their assessments. Rosenthal (1991) proposes double 
procedure of evaluation of methodology of studies, which involves dou-
ble evaluation by the same expert. The first evaluation should be made on 
the grounds of description of methodology of each study report. It is the 
fact that the first evaluation is made before the expert knows the results of 
the evaluated study that is important in the author’s opinion. When doing 
the second evaluation, the expert should take into account the description 
of methodology and interpretation of the results. To implement such a 
method of evaluation, several questions should be prepared, starting from 
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the most general ones and ending with the most detailed ones. To each 
question, the expert is expected to give an answer, which is the evalua-
tion. The final result is the sum of all evaluations or their average. 

The evaluations should be used as scales when determining the 
quality of the studies. When a given study has a three times higher 
evaluation, it should be given a three times higher scale in statistical 
analyses. This means that the contribution of each study to the final con-
clusions is directly proportional to its methodological quality. This ap-
proach should be regarded as a significant step in searching for more ob-
jective methods of selecting studies.  

THE PROCESS OF COLLECTING SOURCES IN  
RESEARCH INTEGRATION 

The action of looking for studies in meta-analysis is not significantly 
different from searching for studies in traditional quantitative reviews. In 
both cases, the purpose is to find and obtain all results concerning a given 
field. Contents of this part of the paper focus on the problem of describing 
methods of finding and selecting studies, and on determination of the re-
sults, the use of which is an absolute necessity in works on meta-analysis. 
What is presented here is both procedures of searching for results, and 
mechanisms of processing results and their reliability. 

In the process of collecting source studies for meta-analysis, the 
initial stage involves acquiring and analysing published abstracts. How-
ever, in the course of the process, one should do much more than just 
analyse abstracts. Due to material, obtained by mere analysing abstracts, 
it is impossible arrive at precise settlements concerning the power effect 
of individual studies. Therefore, it is necessary to undertake actions in-
volving statistic control of methods and extent in which traits of the 
studies affect their results. In meta-analysis, the process of analysing ab-
stracts can suffice only in incidental cases. It is just the first stage of col-
lecting information about studies included in meta-analysis that can be 
based on abstracts only. 

Nowadays, there are many registers publishing abstracts of the 
conducted studies: Sociological Abstracts, Ulrich's International Periodi-
cals Directory, Psychological Abstracts, Linguistics and Language Be-
haviour Abstracts, International Bibliography of Periodical Directory, etc. 
All the registers mentioned above provide easy access via computer. This 
is why, in most cases, the phase of collecting information does not take 
much time. Abstracts obtained in this way allow introductory orientation 
in the field of one’s search. They are mostly abstracts of books and peri-
odicals. In spite of the fact that the published books and periodicals do 
not constitute the sole source of meta-analytic searching, in most cases, 
they form the most important element, and they provide a meta-analyst 
with a significant majority of the necessary research material. 
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In the subsequent phases of searching for studies, collection of 
sources should be commenced on the grounds of information obtained 
from the abstracts. What is significant in meta-analysis is categorization 
of publications. On one hand, it facilitates systematic collecting of 
sources, on the other hand – it allows statistical analysis of the effect of 
traits of studies on their statistical results. 

The sources can be divided into five categories: 
1. books or monographies, 
2. scientific periodicals (journals), 
3. master’s and doctor’s thesis, 
4. specialist periodicals, information bulletins, unpublished study 

reports (which are often available only in libraries of scientific 
institutions, in few copies), 

5. other unpublished works. 

Due to categorisation a question arises about reliability of sources 
in meta-analytic studies. Rosenthal discusses results of several meta-ana-
lytic reviews (Rosenthal 1991). He deals with reliability of measure of ef-
fect in sources of various origin. Due to the fact that the results derive 
from meta-analyses known worldwide, Rosenthal’s scientific researches 
will be presented here in their entirety (Rosenthal 1991, 37). It should be 
emphasised that Rosenthal distinguishes only four categories of sources. 
The table 1 presented above shows results of twelve meta-analyses. Each 
of the meta-analyses considers the measure of power effect, established 
by means of at least two sources. 

Table 1. Reliability of information sources for a sample of meta-analysis 
(Rosenthal 1991). 

sources number of meta-
analyses 

reliability p level of 
reliability 

journal: thesis  
journal: unpublished  
thesis: unpublished  
book: journal 
book: thesis 
book: unpublished  

10 
7 
7 
6 
4 
3 

0,89 
0,65 
0,85 
0,82 
0,96 
1,00 

0,0005 
0,06 

0,008 
0,025 
0,02 

0,005 

Although majority of reliability indicators are high, there are sig-
nificant differences observed between them. Quantity of the reviewed 
meta-analyses is not too large. This is why it is inadvisable to draw firm 
and unquestionable conclusions from the obtained results. On the other 
hand, quality of the performed meta-analyses (most of them were made 
by Glass et al.) guarantees great accuracy of the obtained results. When 
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searching for the most important answers, carrying out subsequent em-
pirical analyses and justifying the obtained indicators theoretically is very 
important.  

However, the results presented in the table show certain tendencies 
that are significant even from the up-to-date point of view of development 
of meta-analysis. The results from the table can also be interpreted in the 
light of Slavin’s methodology. If all the sources used possess a similar 
degree of reliability, it is difficult to find even one argument that would 
allow drawing meta-analysis conclusions from just a fraction of the avail-
able research material, or part of the sources used. In spite of the fact that 
Slavin did not directly indicate use of sources, his theories indirectly con-
cern their use. When selecting the most significant studies (as assumed by 
Slavin’s method), one should always determine the selection criteria. 
Slavin is not alone in his attitude. Other researchers of the problem put 
forward similar postulates. However, there are some differences as to the 
type of the criteria accepted. According to Slavin, the postulated criteria 
should be mainly methodological contrary to the generally accepted mod-
els of meta-analysis giving priority to the content-related criteria. Thus, 
high reliability of sources does not justify Slavin’s views in their entirety. 
It should be noted, however, that Slavin’s ideas are justified to a certain 
extent, regarding the observed differences in reliability of the used 
sources. Although not very significant, the differences deserve attention, 
because they prove that the origin of sources can be significant.  

The issue concerning measures of the effect size, originating from 
different sources cannot be neglected, either. The measures can differ 
from one another in spite of high reliability indicators. The basis for set-
tling the level of reliability is the correlation method. Correlation coeffi-
cient indicates uniformity of the obtained results, but not their being 
identical. In spite of situations, in which a given source systematically in-
dicates lower measures of the effect size than another source, the correla-
tion coefficient may be high. When the ratio between the obtained meas-
ures of effect size remains constant, which indicates high reliability, there 
can be significant differences between quality measures. In its superficial 
formulation, the fact completely refutes the results obtained by Rosenthal. 
The reality, however, is different. Differences in the measures of effect 
size affect further analysis of the effect of traits of the studies on their re-
sults. The analysis allows completing the interpretation of the discussed 
differences.  

The fact indicating significant differences between the measures of 
size effect, despite their high reliability, is illustrated by two other tables 
taken from Rosenthal’s considerations (Rosenthal 1991, 39). Both tables 
pertain to the twelve discussed meta-analyses. Table 2 lists mean values 
of effect power, obtained from individual sources.  
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Table 2. Average effect sizes obtained from journal information for  
meta-analysis in which other sources were or were not available  

(Rosenthal 1991). 

source source available source anavailable 
book  
thesis 
unpublished 

0,44 
0,51 
0,50 

0,64 
0,40 
0,49 

mean 0,48 0,51 

The first column contains effect size of studies that allowed use of 
at least one additional source apart from the basic material. The second 
column lists values of effect size of studies in which the basic material 
was the only available source. The average value of all studies is pre-
sented in the third column Table 3 contains comparison between average 
values of effect size for six pairs of sources. The columns of the table dis-
play results in the following order: the quantity of the used meta-analyses, 
the value of the effect size obtained from the first source in a given pair 
and value of the effect size obtained from the second source in the pair.  

Table 3. Pairwise comparisons of effect sizes obtained from four 
information sources Table 1. Reliability of information sources for  

a sample of meta-analysis (Rosenthal 1991). 

pairs of Sources number of 
meta-analyses

first 
mean ES 

second 
mean ES 

journal: thesis  
journal: unpublished  
thesis: unpublished  
book: journal 
book: thesis 
book: unpublished  

10 
7 
7 
6 
4 
3 

0,56 
0,56 
0,31 
0,34 
0,40 
0,31 

0,30 
0,64 
0,64 
0,42 
0,27 
0,68 

The table 3 indicates significant differences between the effect size 
in cases when additional sources are available and when they are not 
available. Only the last example in the table indicates only a small, insig-
nificant difference. It also means that in meta-analysis, there is a need for 
certain distance and for critical analysis of the results obtained in single 
case studies. The indicated differences should be taken into consideration, 
at least in the final phase of interpretation.  

Differences listed in this table are even greater than those revealed 
in the previous one. All the comparisons made, indicate that authors of 
scientific monographies and theses are most critical in evaluation of 
measuring of effects. It also proves that there is a strong need for strict 
(statistical) control of influence of this trait of the sources.  
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SELECTION OF RESULTS 

The procedure of collecting sources requires clear determination 
and formulation of common grounds for the results that are included in 
meta-analytical considerations. As has been proved by scientific research 
conclusions so far, information about the selected results turns out to be 
extremely helpful in the process of determination of the measures of ef-
fect size. Apart from the results mentioned above, data related to testing 
statistical hypotheses are also required.  

When primary studies include research problems that are more 
extensive than the meta-analysis itself, selection of the results indispensa-
ble. The selection is determined by the definition of the meta-analysed re-
search problem. Results of primary studies may be very diverse, so one 
should select those that are really necessary for the meta-analysis. When 
making such a selection, it is necessary to review all the studies and to 
acquire insight into their character. Such a review allows determination of 
type of the necessary results. 

When calculating and integrating the measures of effect size, one 
should consider the following data: 

1. data showing effect of a single study (arithmetic means and 
variances of all trials or populations used in the study, percentages, as 
well as correlation coefficients obtained in all groups), 

2. data on the number of trials, 
3. data concerning value of parameters obtained from testing sta-

tistical hypotheses and the significance level obtained in each individual test. 
In the course of performing statistical analysis, there is an immense 

diversity of the necessary data. On one hand, statistical analysis is deter-
mined by the general research problem of meta-analysis, on the other 
hand – by results of review of individual studies selected for meta-analy-
sis. Rosenthal presents a Table with seventeen groups of data concerning 
each individual study. It was compiled after a few decades of experience 
in carrying out meta-analytical studies (Rosenthal 1991, 42-43).  

It is extremely difficult to meet the presented requirements, in 
practice. Especially when attempting to include in the meta-analysis a 
maximum number of available studies on a given issue. Collecting such 
detailed data requires from the researchers of the primary studies excel-
lent knowledge of meta-analysis methodology, the knowledge that meta-
analysts possess, as a rule. However, it can certainly be assumed that, un-
fortunately, the requirements concerning methodological knowledge are 
quite unrealistic. Thus, it can be considered that they constitute a model 
that is a guideline for each meta-analyst. At the same time, it should be 
mentioned that complete realization of the model is possible only in inci-
dental cases and in completely exceptional circumstances. Such circum-
stances give rise to a question: “How should one deal with studies that do 
not contain all data of those mentioned by Rosenthal?” 
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The principle saying that there is no place for compromise in sci-
entific research is unimportant. Sporting a bit of humourous attitude, one 
can say that the size of the described problem can be defined as follows: 
it is not enough to copy Rosenthal’s list and send its copies all over the 
world, to all researchers in the field of pedagogy. The problem is much 
more extensive and contains one of more difficult dilemmas of meta-
analytic methodology. In each specific meta-analysis, one should re-de-
termine relationships between the researcher’s expectations and opportu-
nities provided by research practice. It should, however, be remembered 
that a situation when the intention of detailed collecting empirical data re-
sults in narrowing of the whole study (i.e. omission of some primary 
studies, their results and conclusions) is not allowed. Each individual 
primary study provides material that is an attempt to answer questions re-
sulting from scientific studies. Making no allowances for any of the pri-
mary studies results in incomplete answers to research questions put by 
meta-analysis. This is why any specific circumstances concerning the 
available empirical material should be carefully investigated. In certain 
cases, there is a need to extend Rosenthal’s list, in other ones – to reduce it. 

Preliminary stages of meta-analysis, i.e. a review of study literature 
and selection of studies, are much more complicated than in quantitative 
reviews that have been completed so far. Describing and categorizing of 
the study traits that are to be statistically controlled in meta-analysis are at 
least equally or even more complicated. This is what makes meta-analysis 
fundamentally different from ordinary reviews. To allow calculation of 
the significance of results of individual studies and measurement of their 
contribution to final settlements of a given meta-analysis, their basic traits 
should be quantitatively described and statistically analysed. This refers 
to both methodological and content-related traits of the studies. Categori-
zation and description procedures provide a researcher with the necessary 
empirical material. 
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Јелена Максимовић, Ниш, Борис Кожух, Љубљанa 

ОБЕЛЕЖЈА ЕМПИРИЈСКОГ МАТЕРИЈАЛА У  
МЕТА-АНАЛИЗИ 

Резиме 

Један од најважнијих корака у метааналитичком истраживању је препо-
знавање материјала који се истражује, другим речима, у коме се врши адекватан 
одабир метода истраживања. Ова фаза се, најпре, карактерише неограниченим 
простором за истраживање, што код мета-анализе има за последицу неограниче-
ну количину материјала који се истражује. Основно дистинктивно обележје тра-
диционалних квантитативних прегледа јесте ограничена могућност интеграције. 
Због тога, код таквих прегледа, питање како су студије за анализу изабране није 
у центру пажње нити истраживача нити читалаца. То је зато што прегледи имају 
основни циљ да систематизују и опишу резултате истраживачких студија, док је 
интеграција више квалитативни него квантитативни задатак. У раду се говори о 
методолошкој дискусији критеријума за прикупљање емпиријског материјала за 
мета-анализу. Такодје је указано на неке од сазнајних и практичних бенефита 
мета-аналитичког истраживачког поступка. 

Кључне речи:  мета-анализа, квантитативна истраживања, квантитативне 
интеграције, синтетички резултати, емпиријски материјал.  

 


