
chapter 10 

The experimental approach 
for the meta-analysis 

G. MELLENBERGH 

In his contribution, Andrews has presented a typical non
experimental approach for the meta-analysis. In this chapter I 
would like to suggest the use of an experimental design. The ad
vantages are that one knows in advance which effects are relevant 
and can be discussed and which are not. In fact, we can plan a 
study in such a way that we can determine in advance which fac
tors are relevant. 

In this contribution I do not want to go into details but will only 
give a rough idea of the possibilities. 

BASIC CONCEPTS 

In order to discuss the topic some basic concepts have to be in
troduced. First of all, we speak about "factors" as the variables 
which are seen to be independent and the scores on these variables 
are called "levels". 

The terms "complete crossing" and "partial crossing" are used in 
order to indicate whether the levels of one factor are combined 
with all levels of the other factors or not. For example, the design 
problems mentioned earlier by Andrews are typical examples of 
partial crossings. 

Furthermore, a distinction is made between "experimental fac
tors" and "non-experimental factors". The experimental factors can 
be varied by the researcher whereas the non-experimental factors 
are not under his con trol. In the project discussed here, typical ex
perimental variables are concepts and methods, while country and 
language are non-experimental factors. 

Finally, a distinction should be made between variation between 
and within respondents. Certain factors can be varied for each re
spondent: examples are the topic and the method. Such factors 
produce within respondent variation. Other factors, such as coun-
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try and the data-collection method, cannot be va ried for each re
spondent as a respondent lives in one country and, in genera I, it 
will not be possible to ask him the same questions using different 
data-collection techniques. The last two factors will therefore pro
duce between respondents variation. 

A POSSIBLE DESIGN FOR THE META-ANAL YSIS 

There are of course many different possible designs which could 
be used. Furthermore, the number of variables in this study is very 
large and it is not possible to work out the final design of this 
study in such a short time. What I would like to do is to give an 
example of a possible approach to developing such a design and to 
give an idea of the possibilities which such a design provides with 
respect to the estimation of the different effects. 

I have chosen a "Balanced Incomplete Block Design" as a rea
sonable possibility. This design is especially useful where there are 
a large number of experimental variables as in this research project 
because most relevant effects can be obtained without a complete 
crossing of all factors. A complete crossing of all factors would be 
impossible in this specific case. For other possible designs, see for 
example Cochran and Cox, 1957; Cox, 1958; Edwards, 1968; Kirk, 
1968; Winer, 1962; Collier and Hummel, 1977. 

Examples of factors which produce between respondents va ri
ation are the countries and the data-collection method. Within 
variance is introduced by only three different design factors in or
der to keep it simpie. For illustrative purposes I have chosen the 
length of the introduction to the question, the length of the ques
tion itself and the type of response scale used. The factor 
"countries" has 14 levels, representing the number of countries 
participating in this research project. The factor "data-collection 
method" could, for example, have two levels: face-to-face and tele
phone interviewing. Consequently 28 conditions can be defined by 
a complete crossing of these two factors. The within respondent 
factors each have two levels. For the length variables the levels are 
short and long. For the type of scale we could also use two levels, 
for example, category scales versus continuous scales. On the basis 
of this 2 by 2 by 2 design, 8 different combinations of within re
spondent factors can be distinguished. 

Using this design and specifying that in each study at least 4 
different design methods are used, one can formulate the experi
mental design matrix presented in table 1. 
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table 1: Balanced incomplete block design with four methods per 
study 

length of intro: short long 
length of question: short loni short loni 
type of scale: ca co ca co ca co ca co total 

1 2 3 4 5 6 7 8 

country data collo 
1 1 x x x x 4 

2 x x x x 4 
2 1 x x x x 4 

2 x x x x 4 
3 1 x x x x 4 

2 x x x x 4 
4 1 x x x x 4 

2 x x x x 4 
5 1 x x x x 4 

2 x x x x 4 
6 1 x x x x 4 

2 x x x x 4 
7 1 x x x x 4 

2 x x x x 4 
8 1 x x x x 4 

2 x x x x 4 
9 1 x x x x 4 

2 x x x x 4 
10 1 x x x x 4 

2 x x x x 4 
11 1 x x x x 4 

2 x x x x 4 
12 1 x x x x 4 

2 x x x x 4 
13 1 x x x x 4 

2 x x x x 4 
14 1 x x x x 4 

2 x x x x 4 

total 14 14 14 14 14 14 14 14 112 

It is typical of this design that the number of methods in each 
row is equal for each roW. Each method (column) also appears 
with equal frequency. Even all combinations of methods occur 
with equal frequency. However, not all possible combinations of 
methods have been used in each country as this would have meant 
that in each country 70 combinations of 4 methods out of 8 
possibilities would have to be tried for each method which is of 
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course impossible. In th is design only two combinations are used 
in each country but the design allows conclusions about 8 different 
combinations. 

With this design in each country one experiment with personal 
interviewing would have to be done and one by telephone and in 
each study 4 different methods would have to be used. If this de
sign across countries was chosen, where each country does two 
studies with specific combinations of methods, then conclusions 
can be drawn for all possible combinations of methods. How these 
conclusions can be derived will be explained below. 

META-ANAL YSIS 

The dependent variabie in this study is an estimate of a validity 
or invalidity coefficient, or an error variance. In all cases the origi
nal varia bIe or the square of the statistic is thus an R2. Therefore, it 
might be better to apply Fishers z transformation or alogit trans
formation on the statistic and use the transformed scores as the de
pendent variabie. 

For each cell of tab Ie 1, a value of this dependent variabie can be 
obtained. Analysis of variance can be used to analyze the scores. 
This williead to the following result: 

This allows an estimate of: 
- the mean val ue ()l) 
- the effect of the country (ai) 
- the effect of the data collection method (Pj) 
- the interaction between the two (a Pij) 
- the effect of the different methods (')'k) 

CONCLUSIONS 

In this contribution, I have discussed the possibilities of experi
mental designs for this research project. This approach has been 
taken because the project still has to be designed. Therefore the 
data collection can be planned for more efficiency than a non
experimental design would allow. 

The advantages of such an approach are that it will not be de
termined after the data collection is completed that very little can 
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be said about the effect of certain factors. In addition the different 
possible designs can suggest economic ways for reducing the 
number of studies which have to be done in order to estimate the 
effects. 

The trade-off is that one has to sp end a lot of time in designing 
the study. The organization of the data collection is also more de
tailed than in the non-experimental approach. 
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