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ABSTRACT 
The main purpose of this study is to integrate and discuss results from 
studies that focus on the effects of repeated test taking of the Swe-
SAT. Messick’s four-faceted model of validity is used as an integrat-
ing and an analytic tool. Another purpose is to use results from sup-
plementary education as a reference in this integration.  
 
The summarized conclusion is that the existing rule concerning re-
peated test taking for the Swedish Scholastic Assessment Test (Swe-
SAT) is relevant.  It is relevant as the test taker has a chance to obtain 
a good estimate of his or her knowledge and ability. The unintended 
social consequences are reduced if actions are taken to motivate test 
takers to repeat the test. 

The conclusion is quite the opposite for supplementary education. A 
change in the rule that eliminates the usage of supplementary grades 
in the selection procedure will result in higher validity.  

The conclusion is also that the Messick model is a very useful tool for 
validation. When applying the Messick model, the aim and the direc-
tion of the process of validation will be systemized and optimized as 
well as nuanced. 

 



 

CONTENTS 

ABSTRACT ................................................................ 1 

INTRODUCTION ........................................................ 1 

SELECTION TO HIGHER EDUCATION IN SWEDEN ...........................1 
EFFECTS OF REPEATED TEST TAKING WITH REFERENCE TO TESTS 
IN GENERAL ..............................................................................3 
EFFECTS OF REPEATED TEST TAKING WITH REFERENCE TO THE 
STUDENT ..................................................................................3 
REPEATED TEST TAKING WITH REFERENCE TO THE RULES OF 
SELECTION ...............................................................................4 
SUPPLEMENTARY EXAMINATION OF GRADE POINT AVERAGE .........4 
EFFECTS OF SUPPLEMENTARY EXAMINATION WITH REFERENCE TO 
THE STUDENT............................................................................5 
SUPPLEMENTARY EXAMINATION WITH REFERENCE TO THE RULES 
OF SELECTION...........................................................................6 

THE CONCEPT OF VALIDITY................................... 6 

REPEATED TEST TAKING OF THE SWESAT AND SUPPLEMENTARY 
EXAMINATION OF GPA FROM A PERSPECTIVE OF VALIDITY............9 

PURPOSE ................................................................ 10 

STUDIES ABOUT THE EFFECT OF REPEATED 
TEST TAKING OF THE SWESAT ........................... 11 

SUBTESTS ..............................................................................21 
ESTIMATED CONSEQUENCES OF CHANGES IN THE STRUCTURE OF 
THE SWESAT AND ITS RELATION TO REPEATED TEST TAKING .....24 

DISCUSSION ........................................................... 26 

CONSTRUCT VALIDITY..............................................................27 
Repeated test taking..........................................................27 
Supplementary examination ..............................................28 

CONSTRUCT VALIDITY + RELEVANCE/UTILITY.............................28 
Repeated test taking..........................................................28 
Supplementary examination ..............................................30 

VALUE IMPLICATIONS ..............................................................30 
Repeated test taking..........................................................30 



 

Supplementary examination ..............................................31 
SOCIAL CONSEQUENCES..........................................................32 

Repeated test taking..........................................................32 
Supplementary examination ..............................................33 

CONCLUSION ..........................................................................34 

REFERENCES ......................................................... 35 



 1

INTRODUCTION 

The quality of the selection to higher education has been evaluated 
mainly thorough studies of the predictive validity of the selection in-
struments, i.e. by examining the correlation between the admitted stu-
dents’ results on the chosen selection instrument and the indicator of 
the subsequent academic performance. It is important to observe that, 
from a perspective of the changed concept of validity (see e.g. Cron-
bach, 1988; Messick, 1989a; Shepard, 1993; Wolming, 2000; 
Nyström, 2004; Wikström, 2005b: Eklöf, 2006), the predictive valid-
ity of the selection instruments is a critical factor, but not in itself suf-
ficient for a description of the validity of a certain instrument as well 
as the validity for the whole procedure for selection to higher educa-
tion. Thus, the conclusion is that predictive validity is regarded as 
only one of several critical factors for the validity of a selection in-
strument. Other questions connected with the concept of validity must 
also be taken into consideration. For example; what are the rules for a 
certain instrument when it is used in the selection procedure? What is 
the influence of these rules on the behaviour of the applicant? What 
are the consequences of these rules in relation to a particular selection 
instrument? Are certain test takers favoured as a consequence of a 
combined effect of these rules? To sum up: these questions indicate 
that the concept of validity has become much more complex and, con-
sequently, a multi-faceted concept. 

Selection to higher education in Sweden 

The main instruments in the present system for selection to higher 
education in Sweden are grades from upper secondary school, scores 
from the Swedish Scholastic Assessment Test (SweSAT) and, to a 
lesser extent, scores from various types of course-specific selection 
instruments for programmes like architecture, journalism and medi-
cine (Högskoleverket, 1997a). 

From a historical perspective the selection of students to universities 
and colleges in Sweden has, since the early 1940s, mainly been based 
on grade point average (GPA) obtained in upper secondary school. In 
the middle of the 1960s, however, a debate about the system of se-
lection to higher education was initiated. A central ingredient in this 
debate was the ambition to broaden the population of students by in-
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cluding new categories. To realise this ambition, it was proposed that 
a Swedish test battery, like e.g. the SAT in the US, should be devel-
oped. Hence applicants without an upper secondary school certificate 
would be able to qualify by way of a test (SOU 1968:25; SOU 
1974:71; Stage, 2004). 

Also discussed was the way in which an admission test should be used 
in the selection to higher education, i.e. whether it should be offered to 
all applicants or restricted to certain categories of students. When the 
first version of the SweSAT was administered in 1977, the decision 
was that the test could be taken and used only by applicants who were 
at least 25 years old and had at least four years of work experience. 
However, this restriction was dropped about 15 years later (1991). 
Since then, the SweSAT may be used by all applicants to Swedish 
universities and colleges (Henrysson, 1992; Wedman, 1992, 2002). 
The admission to higher education in Sweden has a number of goals to 
fulfil. Besides, as  mentioned earlier, broadening the population of 
students by including new categories there is also an ambition not to 
treat any group unfairly, i.e. to not give any group of applicants ad-
vantages that others do not have (SOU 2004:29).  

The present selection system, which is mainly based on grades from 
upper secondary school and scores from the SweSAT, is also influ-
enced by certain rules that are valid for each selection instrument 
when it is used in the selection process. With reference to GPA, there 
is an opportunity for the students to increase their chances of being 
admitted to higher education by improving their upper secondary 
school-leaving grades by means of supplementary examination after 
leaving secondary school. With reference to the score from the Swe-
SAT, there is also a possibility of raising the score by repeated test 
taking. Thus, from a validity perspective, it is necessary to analyze the 
effects of repeated testing as well as the effects of supplementary ex-
amination. The main focus of this article is on repeated test taking. 

This article is structured as follows: first, the effects of repeated test 
taking are related, on a general level, to the test in itself and the test 
taker but also, on a more specific level, to the rules for selection. 
Analogously, the effects of supplementary examination of grades from 
upper secondary school are related to the student and the rules for se-
lection. Second, the theoretical concept of validity will be addressed. 
This includes a brief description of Messick’s (1989a) view of valid-
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ity. Then the main results from studies of repeated test taking of the 
SweSAT will be summarized. As a basis for reference, these results 
are also related to the effects of supplementary examination of GPA. 
Finally, the results will be discussed and some conclusions will be 
drawn from a perspective of validity. 

Effects of repeated test taking with reference to tests in 
general  

In a literature review about practice and coaching, Henriksson (1981) 
summarized the main findings so far by concluding that the effects of 
repeated test taking (practice) are greater when a test has a speed 
component than when there is no time limit, i.e. the need to respond 
quickly is susceptible to practice. This means that the gain from re-
peated test taking on parallel test versions (cf. the SweSAT) is the 
establishment of a rational time-use strategy. Another result was that 
the effects of repeated test taking tend to be greater on non-verbal tests 
than on verbal tests such as vocabulary tests and verbal reasoning 
tests. Still another conclusion was that the gain from repeated test tak-
ing is greater on tests with a complex item format as compared to tests 
with a simple instruction and a simple format. It can also be stated that 
standardised tests, as well as the process of test construction for this 
type of tests, have been continuously developed on the basis of 
knowledge about these findings. In this context it is also relevant to 
mention that all possible actions are taken in order to avoid this kind 
of score gain for the SweSAT (Stage, 2004).  

Effects of repeated test taking with reference to the student 

Henriksson (1981) made a main distinction between repeated test tak-
ing with and without support. Test taking without support was called 
practice, while test taking with support was called instruction or 
coaching. In an actual situation there is of course no clear-cut border 
between the two, but the theoretical view is that practice implies no 
support, i.e. any special instruction regarding strategies for test taking 
or teacher support. Based on this distinction one main result supported 
by literature was that the more able a test taker is, the more he or she 
will gain and benefit from unsupported practice. Another main result 
was that the largest effects of practice occur when the test taker has 
little or no previous experience of test taking, i.e. when he or she is 
completely unfamiliar with tests and test situations in general. Knowl-
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edge about these findings has of course influenced the potential test 
takers, and the consequence is that they nowadays usually are fairly 
familiar with the requirements of each test as well as the whole test 
situation, i.e. they are testwise in a general and practical sense (Mill-
man, Bishop & Ebel, 1965; Rogers & Bateson, 1992; Gregory, 2004). 
These findings have also influenced those responsible for existing 
tests, test administration, and the use of test scores. Thus, different 
strategies are applied in order to reduce or eliminate the effect of defi-
ciency in this respect. All students who enter for the SweSAT get an 
extensive and detailed description of the test as well as all other rele-
vant circumstances in relation to the test administration (Hög-
skoleverket, 2006). It can also be added that each version of the Swe-
SAT is public as soon it has been administered, i.e. a student can ex-
amine and practice on earlier versions of the test. In spite of these 
circumstances repeated test taking is rather widespread. About one 
third of the test takers are repeaters (Stage & Ögren, 2005). 

Repeated test taking with reference to the rules of selection 

When SweSAT scores are being used in the process of selection to 
higher education in Sweden, certain rules apply. These are: 

• An obtained SweSAT1 score is valid for five years  

• If a test taker has more than one valid SweSAT score, the best ob-
tained score (normed score) is used in the selection procedure 

• An applicant is selected either on the basis of the SweSAT score or on 
the basis of GPA  

• If an applicant has both a valid SweSAT score and a valid GPA, the 
best result is used in the selection procedure 

Supplementary examination of grade point average 

A new grading system, a goal-related grading system, was introduced 
in upper secondary school in Sweden in 1994 and 1997 was the first 
time students had this type of grades as a basis for selection to univer-
sities and colleges. According to the rules for selection these students 

                                                 
1 SweSAT of today consists of 122 items and the raw score distribution has a range 0-
122. Raw score is, by equalization, transformed to a normed score with a range 0.0-2.0. 
It is the normed score that is used in the process of selection. 
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are allowed to raise their grades by means of supplementation (Hög-
skoleverket, 1997b; Löfgren, 2003). Thus, the grades which are used 
for selection to higher education are either school-leaving grades or 
grades from subsequently supplemented grades. If the supplemented 
grades are higher than the school-leaving grades, it is the former 
grades that are valid in the selection procedure.  

Analyses of the goal-related grading system in upper secondary school 
also indicates that there has been a relatively constant annual increase 
in GPA. This means that students with old school-leaving grades, 
compared with students with GPA at a later point of time, are disad-
vantaged in the process of selection to higher education (Cliffordson, 
2004a). Based on data over a six-year period Wikström (2005a) came 
to the same conclusion, i.e., GPA has increased every year since the 
new grading system was introduced. The conclusion was also that this 
increase cannot be explained by improved performance, selection ef-
fects or strategic course choices. This fact, i.e. grade inflation, opens 
for a scenario of supplementary completion for students with an old 
GPA. 

Effects of supplementary examination with reference to the 
student  

In a study of the effects of supplementary examination of grades Löf-
gren (2004) focused on those students who had graduated from upper 
secondary education 1997-2001. He found that about 30 percent had 
studied in adult upper-secondary school. About one third of those had 
boosted their grades, and about 40 percent had applied to higher edu-
cation. The results also indicated that there are more women than men 
among these applicants, and that they had parents with a high educa-
tional level. Thus, a comparatively large number of applicants have 
raised their grade by means of supplementation (Högskoleverket, 
2004).  

Cliffordson (2004b) investigated the impact of an increase of GPA by 
supplementary examination by relating the increase to an indicator of 
study success (credit points) during the first year of university engi-
neering and medical programmes. The study included about 14,000 
students and the design was based on a comparison of those students 
who had supplemented their GPA and those who had not. The main 
finding was that an observed grade increase did not correspond to an 
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increase in study success. Thus, the predictive validity of grade in-
creases was zero.  

Supplementary examination with reference to the rules of 
selection 

When GPA obtained in upper secondary school is used in the process 
of selection to higher education in Sweden, certain rules apply. These 
are: 

• An applicant is selected either on the basis of the SweSAT score or on 
the basis of GPA  

• If an applicant have supplemented grades that are higher than the 
leaving grades, it is the former grades that are valid in the selection 
procedure  

• If an applicant has both a valid SweSAT score and a valid GPA, the 
best result is used in the selection procedure 

THE CONCEPT OF VALIDITY  
The concept of validity has long been the subject of debate and 
change. From the mid-50s to the mid-80s, it was customary to divide 
validity into the following types depending on the purpose of the test: 
content validity, criterion-related validity, and construct validity (An-
astasi, 1982). The choice of selection instruments has usually focused 
on the predictive validity of the measuring instrument, i.e. its ability to 
predict the academic success of the applicants. But, as Henriksson & 
Wedman (1992) stated: predictive validity is certainly not a validity 
concept of its own (p 18). Rather, as Cronbach (1971, 1988) and more 
explicitly Messick (1987, 1989b, 1995) have made clear, it should be 
seen as one of many aspects of a more general concept of construct 
validity. Thus, the strict division into different types has now been 
replaced by the general opinion that validity cannot be divided into 
these categories. It is generally said that there are very few occasions 
when only one of these types is used, and that normally all aspects are 
present in a validation.  

When focusing on instruments for selection to higher education it is 
also important to point out that validation is a process, starting from 
how the instrument is developed and constructed to how it is inter-
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preted and used. And, as Stobart (2001) emphasized, all links in the 
chain must be validated in order to get indications of the quality of an 
instrument. It is also important to pay attention to the fact that valida-
tion, in the more comprehensive definition of this concept, is a never-
ending process since society and the context in which the instrument 
is administered and used changes continuously. Therefore, the conclu-
sion is that the more comprehensive definition of validity implies that 
validity is neither a fixed property nor definitively determined at a 
certain point of time.   

Messick (1989a) described this comprehensive view of validity in his 
demonstration of how the concept of validity could be divided into 
two aspects. One constitutes the source of justification of the testing 
and the other aspect constitutes the function or outcome of the testing. 
The former aspect is based on either evidence or consequence and the 
latter aspect is based on either interpretation or use. When these as-
pects are related the result is a two-by-two matrix which, according to 
Messick, includes all aspects of validity. The conclusion is that a satis-
factory validation should answer well to all four facets of validity. In 
spite of the theoretical idea that these two aspects could be considered 
to be unrelated, Messick also draws attention to the fact that they are 
not only interlinked but also overlapping. He expressed the advantages 
of his model in the following way: 

One advantage of this progressive matrix formulation is that construct 
validity appears in every cell, thereby highlighting its pervasive and over-
arching nature. Furthermore, evidence of the relevance and utility of test 
scores in specific applied settings, and evaluation of the social conse-
quences of test use as well as of the value implications of test interpreta-
tion, all contribute in important ways to the construct validity of score 
meaning. This makes it clear that, in the generalized sense, construct va-
lidity may ultimately be taken as the whole of validity in the final analysis 
(p 21).  
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 Test interpretation Test use 

Evidential basis 
Construct validity 

Construct validity 

+ Relevance/utility 

Consequential basis 

 
Value implications Social consequences 

Figure 1. Messick’s facets of validity framework (Messick, 1989a, p 20). 

The first facet (Construct validity) focuses on whether a test actually 
measures the quality or ability it is intended to measure. In this con-
text Messick points to two types of ”threats” that can affect construct 
validity. The first threat is under-representation of the construct of 
interest. The instrument cannot cover all the important aspects and 
dimensions of the quality or ability that the test intends to measure. 
The second threat refers to consequences of over-representation, i.e. 
when the instrument is also measuring irrelevant aspects. In this con-
text, when the main focus is repeated test taking of SweSAT and sup-
plementary education for GPA, the question of “threats” is related to 
the validity of gains, as a function of repeated test taking, and the va-
lidity of gains in GPA as a function of supplementary examination.  

The second facet (Construct validity + Relevance/utility) focuses, not 
only on the construct validity of the instrument, but also on the evi-
dence supporting a certain use of the instrument and the relevance and 
utility of certain rules that are related to this use. Thus, if an instru-
ment that is used in a selection process has certain rules, the question 
of relevance and utility of these rules is a matter of validity.  

The third facet (Value implications) points to the implied values that 
can be associated with the qualities and abilities that an instrument is 
intended to measure. According to Messick the designations of the 
variables that the instrument intends to measure are very important. 
He stated that when chosing a designation one should strive for logical 
consistency between the significance of the quality and the connota-
tions that the designation could have for the interpretation of the re-
sult. Thus, the value implications of supplementary examination for 
GPA and repeated test taking of SweSAT is a matter of validity and 
must be examined. 
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The last facet (Social consequences) represents the potential conse-
quences of the use of an instrument in a certain situation for all parties 
involved. The question whether the rules for an instrument, in this 
case supplementary examination for GPA and repeated test taking of 
SweSAT, should consider both the intended and the unintended con-
sequences. If these rules for SweSAT and GPA indicate differences 
between certain groups, e.g. males/females or social groups, this may 
have social consequences for these groups. There may be many causes 
for these differences but Messick pointed out that the consequences 
for the groups may differ and therefore it is a question of validity. It is 
also worth mentioning that this last facet has caused some contro-
versy, and there is no complete unanimity about the relevance of this 
aspect (Popham, 1997; Kane, 2004). But, given this fact, the conclu-
sion is that the facet social consequences is a very important aspect of 
validity in this context. The main argument for this conclusion is 
based on the fact that the effects of certain rules for SweSAT and 
GPA, may differ between certain groups.  

Repeated test taking of the SweSAT and supplementary 
examination of GPA from a perspective of validity 

The Swedish model for selection to higher education can be described 
by a simple model where two different components are included. Ap-
plicants are ranked on the basis of their SweSAT scores and their GPA 
from upper secondary school. The main idea is that the students who 
are admitted on the basis of these instruments are those who will show 
good academic performance.  

From a measurement perspective it is also of interest to state that 
scores from the SweSAT can be categorized as norm-referenced and 
that GPA can be categorized as criterion-referenced. The former 
measurement is an example of a relative approach, i.e., the test taker’s 
standardized SweSAT-score is compared with the performance of 
other test takers in a norm group. The model for selection to higher 
education is based on ranking the applicants and this condition is in 
line with the idea of SweSAT as a norm-referenced measurement. 

Grades in upper secondary school are an example of an absolute ap-
proach, i.e. grades are indicators of a student’s performance in relation 
to a defined criterion. This means that the application of grade point 
average in the model for selection to higher education is a little more 
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problematic. Grades are, on the one hand, used for eligibility to higher 
education. This means that a certain type and level of previous knowl-
edge is required for a certain study programme at the university. This 
application of grades is in accordance with grades as indicators of per-
formance in relation to educational objectives. But, on the other hand, 
grades are also used as a basis for ranking of applicants and this appli-
cation is not in accordance with the absolute meaning of a criterion-
referenced measurement. However, in educational assessment it is not 
uncommon that a criterion-referenced measurement has multiple pur-
poses, partly as information about how well a student has reached 
goals in upper secondary school, partly as a basis for ranking of appli-
cants with reference to expected success in higher education (Payne, 
1997). 

Besides the fact that the SweSAT score is an example of a normed 
referenced measurement, and that GPA is also used as a normed refer-
enced measurement, these two instruments for selection to higher edu-
cation in Sweden also have another property in common. For the Swe-
SAT this condition is the rule that allows for repeated test taking and 
the corresponding condition for the GPA is the rule that allows for 
supplementary examination. 

The presence of these two conditions, and the fact that results from 
each condition has consequences for process of selection to higher 
education, makes repeated test taking and supplementary education a 
matter of validity. 

PURPOSE 
The main purpose of this study is to integrate and discuss results from 
studies with focus on the effects of repeated test taking of the Swe-
SAT. Messick’s four faceted model of validity is used as an integrat-
ing and an analytic tool. Another purpose is to use results from sup-
plementary education as a reference in this integration.  
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STUDIES ABOUT THE EFFECT OF REPEATED 
TEST TAKING OF THE SWESAT  
Main results from Swedish studies about the effect of repeated test 
taking are summarized below. The main part of these studies are based 
on a design that allows for describing longitudinal effects, i.e. in this 
context score changes over four test administrations. The reason for 
selecting a two-year-period is that it allows for a description of effects 
of repeated test taking (practice) at the same time as the possibilities 
of score changes as a function of true changes of test takers’ ability 
are controlled for, or at least minimized. 

These studies have been focused on the whole population of test tak-
ers at a certain test administration. The test takers are grouped ac-
cording to prior experience from taking the SweSAT into four catego-
ries: one, two, three or four test administrations. These administrations 
are within a two-year-period.  

The results from five studies (Henriksson, 1991; Henriksson & Wed-
man, 1993; Henriksson, 1995; Henriksson & Törnkvist, 2002; Törn-
kvist & Henriksson, 2004a) are summarized in Table 1.  

The designations (2–4) in Table 1 refer to the number of SweSATs 
taken during the 2-year period. The figure 2 means, with reference for 
example to 86B2 (Henriksson, 1990), that 86B was the second Swe-
SAT for the test taker, 3 means that 86B was the third SweSAT, and 4 
means that 86B was the fourth SweSAT. Test takers in that last-
mentioned subpopulation hade taken all SweSATs that were adminis-
tered during the observed 2-year period (86B, 86A, 85B, 85A). 
Analogously, the 2-year period for 93B is 93B, 93A, 92B, 92A (Hen-
riksson, 1995) etc.  

 

 

 
                                                 
2 SweSAT is administered twice a year, in spring and in autumn. The spring administra-
tion is labelled A and the autumn administration is labelled B. The number 86 refers to 
the year 1986. 
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Table 1. Mean difference (latest compared to the highest earlier) and 
standard deviation for differences in normed scores (Md, sd) for test 
takers who had taken the SweSAT 2, 3 or 4 times. Summary of five 
studies (86B, 91B, 93B, 97B and 02B). 

Number of SweSATs taken Difference in  
normed score 

2  3  4 

 Md sd  Md sd  Md sd 

86B 0.055 0.20  -0.011 0.18  -0.036 0.21 

91B 0.083 0.20  0.009 0.18  -0.034 0.17 

93B 0.111 0.21  0.031 0.19  -0.023 0.18 

97B 0.093 0.21  0.010 0.20  -0.028 0.19 

02B 0.082 0.21  -0.002 0.19  -0.035 0.18 

The summarized results from five studies of the effects of repeated 
test taking indicates that the highest gain of repeated test taking is 
from the first to the second test occasion (Table 1). The mean differ-
ences of normed SweSAT scores (Md) shown in Table 1 are the mean 
differences between the second and the first score, between the third 
and the highest of the earlier scores and between the fourth score and 
the highest of the earlier scores.  

The summarized conclusion concerning differences between males 
and females is that the mean differences in normed scores from the 
first to the second time are 0.08 - 0.09 for males and 0.08 - 0.10 for 
females, i.e. the gain is marginally larger for women. The observation 
is also that the mean normed score increases with the number of Swe-
SATs, but the mean gain decreases and is about zero at the third Swe-
SAT. 

The main part of the studies about repeated test taking are based on a 
design that allows for describing longitudinal effects, i.e. in this con-
text score changes over four test administrations. This design can also 
be used to describe the fact that an applicant, who has more than one 
valid SweSAT score, is allowed to use his or her highest score in the 
selection procedure, even though the obtained score at the latest Swe-
SAT taken is lower. It is, according to the rules, the highest valid 
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score that is used in the selection process. This score, i.e. the score 
that is used in the selection, is labelled xmax for test takers who have 
more than one valid score. In Table 2 a distinction is made between 
test takers who have increased their score and those who have not 
(Törnkvist & Henriksson, 2004a). The label xmax in Table 2 also stands 
for those test takers who did not increase their score at the next test 
occasion. 

Table 2. Mean (M), standard deviation (s), total number (N) and per-
centage (%) for the best previous obtained result (Xmax) and the result 
at the latest test occasion (X2, X3, X4) for test takers who have taken the 
SweSAT 2, 3 and 4 times respectively. 

Number of SweSATs 

2 (n=4,096) 3 (n=1,086) 4 (n=204) 

 
Variable 

Xmax X2 Xmax X3 Xmax X4 

M 0.94 0.92 1.07 1.03 1.12 1.09 

s 0.40 0.42 0.36 0.40 0.40 0.43 

N 1,818 4,096 664 1,086 148 204 

% 44.4 100 61.1 100 72.6 100 

From Table 2 we can see, for example, that 44.4% of the test takers, 
who had taken the test twice (two valid SweSAT scores), obtained a 
higher score on the first test occasion, i.e., 55.6% had a higher score 
(as compared to their first score) at the second test occasion. The 
mean score for the former group was 0.94 and the mean for the total 
group at the second test occasion was 0.92. Analogously, for those test 
takers who had four valid SweSAT scores, 27.4% of the test takers 
obtained a higher (and 72.6% a lower or equal) score at the fourth test 
occasion.   

A more detailed description of the test takers in each category (2, 3 
and 4 SweSATs) is presented in Table 3. 

The relation between Table 2 and Table 3 is that the test takers in each 
category are divided into subgroups with reference to when they ob-
tained their best result. For test takers in category “2 SweSATs” 
roughly the same information is presented in Table 2, i.e., 55.6% 
(n=2,278) obtained a higher score and 44.4% obtained the same or a 
lower score at the second test occasion. Analogously, test takers with 
three valid SweSAT scores are distributed in the following way: 



 14

20.5% obtained their best result at the first test occasion, 40.6% ob-
tained their best result at the second test occasion and 38.9% obtained 
their best result at the third test occasion. 

Table 3. Total number (N) and percentage (%) for the best obtained 
results, at a certain test occasion, for test takers who have taken the 
SweSAT 2, 3 and 4 times respectively. 

Number of SweSATs 

2 (n=4,096) 3 (n=1,086) 4 (n=204)  

Best result Best result Best result 

Variable 1 2 1 2 3 1 2 3 4 

N 

% 

1,818 

44.4 

2,278 

55.6 

223 

20.5 

441 

40.6 

422 

38.9 

18 

8.8 

44 

21.6 

86 

42.2 

56 

27.4 

The overall score-gains as a function of repeated test taking can also 
be described more in detail with reference to increase and decrease 
between the latest score as compared to the best of earlier scores in 
terms of tenths of normed score. There are great variations in gains on 
the individual level which is described in Table 4 below (Henriksson 
& Törnkvist, 2002; Törnkvist & Henriksson, 2004a). The lines in this 
table divide gains and losses with reference to zero gain (=0). Thus, 
the difference in normed score for test takers who had taken the Swe-
SAT 2, 3, or 4 times was divided into three categories (negative, zero 
and positive) difference and the percentage was calculated for each 
category. This operation is carried out mainly for descriptive reasons. 

The observation that can be made from Table 4 is that 56-58% of the 
test takers increased their normed score if results from the first and 
second SweSAT are compared. The proportions of test takers that get 
a higher score at the third and forth test occasion are then diminishing 
gradually (39-42% and 27-34% respectively). Thus, the probability of 
increasing the score by repeating the SweSAT can be estimated from 
Table 4. For example, the estimated probability for increasing the 
score by repeating SweSAT a third time is about 0.27-0.34. 
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Table 4. The distribution of differences in normed scores (latest com-
pared to the highest earlier) for test takers who have taken the SweSAT 
2, 3 or 4 times. Frequencies and percentage (%) for 97B (N= 17,863) and 
02B (N=5,386). The number of test takers in each score category for 
02B are printed in italics and within parenthesis.   

Number of SweSATs taken Difference in 
normed scores 

2 3 4 

-1.0 - -0.6 12 (3)    11 (4) 2 (2) 

-0.5 44 (19) 

 

25 (9) 

 

5 (2) 

 

-0.4 142 
(39) 

92 (31) 32 (4)

-0.3 336 
(148) 

252 
(54) 

78 (9)

-0.2 882 
(337) 

23.5%  

26.5% 

 

414 
(117) 

37.2% 

39.4% 

 

165 
(28) 

47.1% 

46.1% 

 

-0.1 1,575 
(540) 

 723 
(213) 

 232 
(49) 

 

0 2,364 
(732) 

18.6% 
17.9% 

853 
(236) 

21.0% 
21.7% 

208 
(54) 

19.1%  
26.5% 

0.1 2,522 
(785) 

 756 
(194) 

 201 
(33) 

 

0.2 2,113 
(660) 

550 
(135) 

86 
(12) 

0.3 1,372 
(429) 

237 
(66) 

55 (6)

0.4 804 
(238) 

 

 

109 
(21) 

 

23 (3)

 

 

0.5 343 
(108) 

33 (4) 1(-) 

.6 128 
(34) 

7 (1) 2 (-) 

0.7 47 (17) 2 (1) 1 (1) 

0.8 – 1.5 18 (6) 

57.8% 
55.6% 

 

 

 
6 (-) 

41.8% 
38.9% 

 

 

 
- (-) 

33.8%  
27.4% 

 

 

 

 

97B 

02B 

12,702 

4,096 

 4,070 

1,086 

 1,091 

204 

 

Repeated test taking is a matter of self-selection. A test taker who, for 
some reason, selects to repeat the SweSAT has a higher normed score 
on the first test occasion as compared to others who took the test on 
the same occasion.  
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When comparing mean normed score at the first test occasion for re-
peaters and non-repeaters the conclusion, in all studies reported on, is 
that the repeaters have a higher mean. This is illustrated in Table 5 
with reference to Henriksson & Törnkvist (2002) and Törnkvist & 
Henriksson (2004a). Data from the latter study are printed in italics 
and within parenthesis. 

Table 5. Mean normed score and standard deviation (M, s) on the 1st, 
2nd, 3rd and 4th test occasion for test takers who had taken the SweSAT 
1 (n=29,572, n=14,959), 2 (n=12,702, n=4,096), 3 (n=4,070, n=1,086), or 4 
times (n=1,091, n=204). 

Test occasion 

1 2 3 4 

Number 
of Swe-
SATs 

      M       S M S M s M S 

1 0.83 
(0.81) 

0.45 
(0.44) 

      

2 0.86 
(0.84) 

0.43 
(0.43) 

0.95 
(0.92) 

0.42 
(0.42) 

    

3 0.91 
(0.88) 

0.41 
(0.40) 

0.94 
(0.99) 

0.41 
(0.40) 

1.05 
(1.03) 

0.41 
(0.40) 

  

4 0.94 
(0.87) 

 

0.40 
(0.42) 

1.07 
(1.00) 

0.38 
(0.42) 

1.13 
(1.08) 

0.40 
(0.42) 

1.16 
(1.09) 

0.40 
(0.43) 

The consequence is that the description of the effects of repeated test 
taking, based on the whole population, can be invalid because of self-
selection. In order to control for the effects of self-selection the fol-
lowing strategy is used in the 97B (Henriksson & Törnkvist, 2002) 
and the 02B study (Törnkvist & Henriksson, 2004a). The strategy that 
is used is to select a sample from the population that has taken the 
SweSAT four times (population 4) with the same distribution of 
normed scores at the first test occasion as the population that has taken 
the SweSAT for the first time (population 1).  

This is illustrated by reference to Henriksson & Törnkvist (2002).  In 
order to separate the effect of self-selection from the effect of repeated 
test taking, a sample (n=600) was selected from population 4 with the 
same distribution of the normed scores at the first test occasion as in 
population 1 (Table 6).  
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Table 6. The distribution of normed scores, mean (M) and standard 
deviation (s) regarding the first SweSAT taken by population 1 
(n=29,572), population 4 (n=1,091), and the sample (n=600). 

Normed score Population 1 (%) Population 4 (%) Sample 

(%)        n 

0.00 –  0.49 20.8 11.5 20.8        125 

0.50 –  0.99 41.3 38.8 41.3       248 

1.00 – 1.49 27.5 39.5 27.5       165 

1.50 – 2.00 10.4 10.2 10.3         62 

Total (%) 100 100 100        600 

M 0.83 0.94 0.84 

s 0.45 0.40 0.43 

The normed scores for population 1 and the sample have approxi-
mately the same distribution, mean (M), and standard deviation (s). 
The mean and the standard deviation for population 4 on the first test 
occasion are 0.94 and 0.40 respectively, and the corresponding data of 
the sample are 0.84 and 0.43. 

But, as a consequence of the sampling strategy the distribution of sex, 
age and education will be different for the sample compared to popu-
lation 4. Therefore the analysis has to be based on a model that con-
trols for these variables. A comparison between the effects of repeated 
test taking in the sample and in population 4 indicates that the tenden-
cies are the same for males and females. However, there are signifi-
cant differences within the sample between males’ and females’ mean 
normed scores, i.e. men have a higher score at all test administrations. 
The summarized conclusion is that, even when controlling for self-
selection, the benefit from repeated test taking occurs between the first 
and the second test administration. Another observation is that the 
mean scores increase with the number of tests taken, but the increase 
gradually declines.  

In order to describe the effects of repeated test taking for test takers 
from different social groups a study (Törnkvist & Henriksson, 2004b) 
has also been carried out. The design of this study was similar to the 
other studies reported, i.e. a 2-year period was analyzed. There is, 
however, a difference in the definition of population. Information 
about social group is not available in the databases for the SweSAT. 
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Therefore the data base for the VALUTA-project3 was taken as a 
point of departure in this study. The variable social group, i.e. socio-
economic background for the test takers, was categorized into three 
socio-economic groups on the basis of the parents’ education and vo-
cation: upper middle class (social group I), lower middle class (social 
group II) and working class (social group III). The number of test tak-
ers at the selected SweSAT administration (00B) was 20,415. This 
population was divided into four subpopulations labelled 1, 2, 3, and 
4. The designations (1–4) refer to the number of consecutive Swe-
SATs taken during the 2-year period (00B-99A).  

The results in the Törnkvist & Henriksson (2004b) study indicated 
that the willingness to repeat the SweSAT differed between sexes and 
social groups (Table 7).  

Table 7. The social group- and sex distribution for first timers (popu-
lation 1) and repeaters (population 2-4) and for the total VALUTA- popu-
lation, in per cent (%). Number of test takers in each population (N) and 
per cent of females (%).  

Population Social group I 
(%) 

Social group 
II (%) 

Social group 
III (%) 

Number of 
test takers 

Females 

(%) 

1 30 49 21 14,780 55 

2 35 48 17 3,874 51 

3 41 44 15 1,339 43 

4 43 45 12 422 40 

Total 
(VALUTA) 

21 48 31 1,266,598 49 

In the total VALUTA-population, persons born in the period 1972 to 
1984, and living in Sweden at the age of 16 years, the percentage of 
females was 49 and 21% of the population belonged to social group I, 
48% to social group II and 31 % to social group III. Table 7 indicates 
that a higher proportion of females (55%) took one SweSAT, but on 
the other hand, also that males repeated SweSAT more often than fe-
males. A higher proportion of test takers from social group I, com-
pared with social group III, took the SweSAT and they also repeated 
the SweSAT more often.  

                                                 
3 The database within the VALUTA project consists of individuals born in 1972 to 
1984 who lives in Sweden in the age of 16 years.  
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Given the fact that the repeaters have a higher mean than the non-
repeaters the question is whether the high mean scores for repeaters 
can be explained by the fact that males have higher mean normed 
scores than females and that test takers from social group I have 
higher mean normed scores than social group III? 

Törnkvist & Henriksson (2004b) focused on these questions and the 
obtained results indicated that the mean normed scores for repeaters at 
the first SweSAT are higher than for the non-repeaters, even when 
controlled for social group and sex. Thus, the conclusion is that social 
group and sex may only explain the self-selection procedure to a mi-
nor extent.  
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Figure 2. Mean normed SweSAT score for different social groups, when 
controlled for sex, and mean normed SweSAT score for males and fe-
males respectively, when controlled for social background. Evaluated 
at age 20 years. 

When controlling for education and age (Henriksson & Törnkvist, 
2002; Törnkvist & Henriksson, 2004a) or social group and age 
(Törnkvist & Henriksson, 2004b), the effects of repeated test taking 
were the same for females and males (no significant differences) and 
the gain in score is highest at the first repeat, i.e., the effect is about 
0.08–0.17 scores, in average, from the first to the second test occasion 
(Figure 2 and Table 8).  

For those test takers who repeated the SweSAT three times,  the dif-
ference in mean normed score between social groups I and III was 
about 0.2 and between social groups I and II only about 0.1 scores, at 
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the first test occasion and when controlling for sex and age. For all 
social groups the highest gain was from the first to the second test 
occasion. Another finding was that the difference between social 
group I and III is higher than the difference between sexes. 

Table 8. Mean normed scores for males (m) and females (f) for repeat-
ers at each test occasion evaluated at the mean age when controlled 
for education or social group. Mean normed scores for social group I – 
III for each test occasion. 

Test administration First test 
occasion 

Second test 
occasion 

Third test 
occasion 

Fourth test 
occasion 

 m     f m     f m     f m     f 

96A – 97B 0.87, 0.73 1.02, 0.90 1.04, 0.93 1.10, 0.99 

01B – 02B 0.90, 0.82 0.98, 0.91 1.03, 0.94  

99A - 00B 0.96, 0.88 1.08, 1.04 1.15, 1.10 1.18, 1.11 

Social group (99A-00B) All All All All 

I 1.03 1.14 1.21 1.23 

II 0.95 1.08 1.16 1.19 

III 0.80 0.95 1.03 1.02 

Difference  I – III 0.23 0.19 0.18 0.21 

Cliffordson (2004b) examined the effects of repeated test taking of the 
SweSAT with focus on test takers from three cohorts with two and 
three test scores, i.e. test takers that have repeated the SweSAT once 
and twice. By using different regression models, a distinction was 
made between the effects of practice and the effects of growth. The 
effects of self-selection were also estimated and the conclusion was 
that test takers with higher grades tended to be younger when taking 
the first SweSAT. The main conclusions were, on the one hand that 
there are score gains as a function of practice from the first to the sec-
ond SweSAT and, on the other hand, that there are effects of growth 
as well. Another observation was that the magnitude of gains related 
to growth was equal between the first and the second, and between the 
second and the third SweSAT taken.  

The summarized conclusion, concerning the effects of repeated test 
taking of the SweSAT, is that the highest gain in score is from the first 
to the second test occasion. When controlling for age and level of 
education, males and females increase their average score with 0.1 
normed score from the first to the second test occasion. The gain, as a 
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function of repeated test taking, is the same for males and females. 
When controlling for age and sex, the main finding is that the differ-
ence between social group I and III decreases as a function of the 
number of tests taken Törnkvist & Henriksson, 2004b). Another find-
ing is that, when controlling for age and social group, the differences 
between male and female decreases as a function of the number of 
tests taken. The summarized conclusion, concerning self-selection, is 
that males repeat the SweSAT more often than females, young test 
takers more often than older test takers, social group I more often than 
social group III and test takers with high score more often that those 
with low score. 

Subtests 

Henriksson & Bränberg (1994) focused on the effect of repeated test 
taking, totally as well as on the level of subtests4. They studied score 
changes between the first and the second SweSAT taken, since the 
observation is that the largest score gain is obtained from the first to 
the second test occasion. They studied five consecutive populations 
(87A-89B) in order to control for the effect of self-selection, i.e. the 
fact that it is the test taker’s own decision whether to repeat the Swe-
SAT or not. A division into subgroups was made on the basis of the 
variables sex, age and educational background. The obtained results 
indicated that self-selection is a matter of constancy, i.e. the repeaters 
in the five populations had about the same distribution in the back-
ground variables. It is about the same categories of test takers who 
chooses to repeat the test. 52% of the repeaters were males, a major 
part (about 41%) being in the age category 25-29 years, and about  
39% had graduated from the shorter (2-year) upper secondary school 
programme. Another observation was that the mean value for the re-
peaters at the first test occasion was consistently lower than the mean 
value for the non-repeaters. Another finding was that the standardized 
mean difference was higher at the second testing than at the first, and 
this was true for all five populations and all subtests. That taken into 
consideration, the largest average score gains appeared on the subtests 
DS, STECH, and DTM.  

                                                 
4 The SweSAT in this study consisted of six subtests: WORD (Vocabulary), DS (Data 
sufficiency), READ (Reading comprehension), DTM (Interpretation of diagrams, tables 
and maps), GI (General information) and STECH (Study techniques).  
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When considering the main findings in this study by Henriksson & 
Bränberg (1994) it is relevant to take the following circumstances into 
consideration. Firstly, the population of test takers has changed, and 
secondly, the SweSAT has also changed as compared to the situation 
today. From 1991 and onwards the population of test takers consists 
mainly (about 90 percent) of students from upper secondary school. 
The SweSAT of today is also radically changed as compared to the 
SweSAT during the period 87A-89B. In the studies reported below 
(Henriksson & Törnkvist, 2002; Törnkvist & Henriksson, 2004a; 
Törnkvist & Henriksson, 2004b) the population of test takers consists 
mainly of students from upper secondary school, i.e. the population of 
test takers was not restricted to those who were 25 years old and had 4 
years of work experience. In the studies reported the problem of com-
paring subtests5, with different levels of difficulty, is controlled for by 
using calibrated scores. The reason for this is that the description of 
the effects of repeated test taking is complicated by the fact that the 
subtests are not being normed separately on the subtest level. The sub-
test scores of reference population 1 (Stage & Ögren, 2002) were used 
to calibrate the subtest scores.  

There are significant differences in mean subtest scores between the 
first and the second test occasion for the subtest WORD, DS and ERC 
(Henriksson & Törnkvist, 2004a). For subtest DTM and READ there 
are significant differences from the second to the third test occasion 
(Table 9). 

Table 9. Effects of repeated test taking in terms of mean score gain (M) 
between different test occasions. 

Subtest Score gain (M)  

1 → 2 

Score gain (M)  

2 → 3 

WORD 1.3* 0.1 

DS 0.9* 0.0 

DTM 0.2 1.0* 

READ 0.4 1.0* 

ERC 1.0* 0.1 

* p<0.05 

                                                 
5 The SweSAT in these studies consisted of five subtests: WORD, DS, READ, DTM 
and ERC (English reading comprehension). 
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For the subtests WORD and READ the differences between mean 
scores for males and females were not significant. For the subtests 
DTM and DS, males had significantly higher mean scores at every test 
occasion, when controlling for education and age. For subtest ERC 
there was no consistent results over the studies. In Henriksson & 
Törnkvist (2002) there were significant differences between males and 
females for ERC, but not in Törnkvist & Henriksson (2004a).  

The differences between social group I and III decreased with the 
number of tests taken for most of the subtests except for the subtests 
WORD and READ (Figure 3). The lowest difference between social 
group I and III in relation to the maximum possible score was ob-
served for the subtest DTM and the highest difference for the subtest 
ERC, at the first test occasion. At the fourth test occasion the subtest 
DS has the lowest difference in mean scores between social group I 
and III and READ the highest difference.  
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Figure 3. Effects of repeated test taking for social group I, II and III. 
Mean calibrated scores for the subtests WORD, READ, DS, DTM and 
ERC, evaluated at the age of 20.5 years. 
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The summarized finding, concerning the effects of repeated test taking 
for different subtests, is that the highest gain between the first and 
second test taking is observed for subtests WORD, DS and ERC. The 
highest gain between the second and third test occasion is observed 
for subtests DTM and READ. Another observation is that the differ-
ences between social group I and III decreased with the number of 
tests taken for the subtest DS, DTM and ERC. Still another observa-
tion is that the difference between social group I and III is higher than 
the corresponding difference between males and females for subtests 
WORD, READ and ERC at all test occasions (Törnkvist & Henriks-
son, 2004b). 

Estimated consequences of changes in the structure of the 
SweSAT and its relation to repeated test taking 

There is an ongoing debate about the structure of the SweSAT, i.e. the 
relative weight of each subtest, and its consequences for different sub-
groups of test takers. Different changes in the structure of the Swe-
SAT and their consequences for the difference between social group I 
and III are illustrated in Table 10. 

Table 10. Mean differences on subtests between social group I and III, 
and estimated (in brackets) mean score differences on total test, at first 
and fourth SweSAT, when controlled for sex and age. 

Sub test Maximum 
score 

First Swe-
SAT 

Fourth 
SweSAT 

Percent of 
the total 

test 

WORD 40 2.28 (7.0) 2.76 (8.4) 32.8 

READ 20 1.99 (12.1) 2.18 (13.3) 16.4 

ERC 20 2.26 (13.8) 1.59 (9.7) 16.4 

Sum(WORD+READ+ERC) 80 6.53 (10.0) 6.52 (9.9) 65.6 

DS 22 1.26 (7.00) 0.77 (4.3) 18 

DTM 20 0.92 (5.6) 0.74 (4.5) 16.4 

Sum(DS+DTM) 42 2.18 (6.3) 1.51 (4.4) 34.4 

Total score 122 8.72 8.03 100 

Normed score 2.0 0.23 0.21 100 

If all subtests had the same impact on the difference between social 
group I and III as the subtests WORD, READ and ERC taken to-
gether, the estimated difference in mean score between social group I 
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and III on the total test would be 10.0 at first test occasion instead of 
8.7 and 9.9 scores instead of 8.0 at the fourth test occasion. This 
means that the higher weight for these subtests the higher difference 
between social group I and III. 

If instead all subtests had the same impact as for the subtests DS and 
DTM taken together, the estimated difference in mean score between 
social group I and III would be 6.3 scores instead of 8.7 scores at the 
first and 4.4 scores instead of 8 scores at the fourth test occasion.  This 
means that the higher the weight for these subtests the lower the dif-
ference between social group I and III and this difference is also lower 
for repeaters. 

Thus, the summarized conclusion is that if the intensions  are to de-
crease the differences between social groups the following line of ac-
tion is to be considered – firstly to increase the weights of the subtests 
DS and DTM, secondly to motivate test takers from social group III to 
repeat the SweSAT. 

Different changes in the structure of the SweSAT and their conse-
quences for the difference between males and females are illustrated 
in Table 11. 

Table 11. Mean differences on subtests between males and females, 
and estimated (in brackets) mean score differences on total test, at first 
and fourth SweSAT, when controlled for social group and age. 

Subtest Maximum 
score 

First Swe-
SAT 

Fourth 
SweSAT 

Percent of 
the total 

test 

WORD 40 -0.75    (-2.3) -0.36   (-1.1) 32.8 

READ 20 -0.24    (-1.5) -0.75   (-4.6) 16.4 

ERC 20 0.86 (5.2) 1.24 (7.6) 16.4 

Sum(WORD+READ+ERC) 80 -0.13    (-0.2) 0.13  (0.2) 65.6 

DS 22 1.41  (7.8) 1.09  (6.1) 18.0 

DTM 20 1.73 (10.5) 1.23  (7.5) 16.4 

Sum(DS+DTM) 42 3.14  (9.1) 2.32  (6.7) 34.4 

Total score 122 3.02 2.49 100 

Normed score 2.0 0.08 0.07 100 
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If all subtests had the same impact on the difference between males 
and females as the subtests WORD, READ and ERC taken together, 
the estimated difference in mean score between males and females on 
the total test would be -0.2 at first test occasion instead of 3.0 and 0.2 
scores instead of 2.5 at the fourth test occasion. This means that the 
higher the weight for these subtests the lower the difference between 
males and females. 

If instead, all subtests had the same impact on the difference between 
males and females as for the subtests DS and DTM taken together, the 
estimated difference in mean score between males and females would 
be 9.1 scores instead of 3.0 scores at the first and 6.7 scores instead of 
2.5 scores at the fourth test occasion. This means that the higher 
weight for these subtests the higher difference between males and fe-
males and this difference is also lower for repeaters. 

Thus, the summarized conclusion is that if the intensions are to de-
crease the differences between males and females the following line of 
action is to bee considered - to increase the weights of the subtests 
WORD, READ and ERC. 

If the importance of the numerical component of the SweSAT (DS 
and DTM) is increased the differences in mean scores between the 
social groups would decrease but at the same time the sex differences 
would increase. 

If the importance of the verbal component of the SweSAT (WORD, 
READ and ERC) is increased the differences in mean scores between 
males and females would decrease but at the same time the differences 
between social groups would increase. 

If social group III could be motivated to repeat the SweSAT the dif-
ferences in mean scores between the social groups would decrease and 
the sex differences would be the same. 

DISCUSSION 
The main purpose of this discussion is to integrate and discuss pre-
sented results about the effects of repeated test taking of the SweSAT. 
Messick’s four faceted model of validity will be used as an integrating 
and an analytic tool and the structure of the discussion follows Mes-
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sick’s 2x2-table. The presented results from supplementary education 
will also be used as a reference in this integration.  

Construct validity 

When discussing this facet it is relevant to mention that Messick 
points to two types of ”threats” that can affect construct validity. The 
first threat is under-representation of the construct of interest. The 
instrument cannot cover all the important aspects and dimensions of 
the quality or ability that the test is intended to measure. The second 
threat refers to consequences of over-representation, i.e. when the in-
strument is also measuring irrelevant aspects. 

Repeated test taking 

A main finding is that the largest gain from repeated test taking occurs 
between the first and the second test occasion. This is interpreted as a 
gain that is mainly due to testwiseness (see for example Millman et al, 
1965; Henriksson 1981). This means that the obtained score for a cer-
tain test taker at the first test occasion is an underestimation of the test 
taker’s true score. A test taker must have a certain amount of testwise-
ness (TW) in order to get a score that is a good estimation of true 
score and taking the first test gives a contribution to TW that can be 
used at the second test occasion. This contribution includes, in the first 
place, an optimal time-use strategy. Thus, the conclusion is that the 
obtained score at the second test occasion is a better estimate of true 
score, as compared to the score obtained at the first test occasion. This 
also means that the proportion of construct relevant variance will be 
increased, as compared to the situation at the first test occasion. 

However, for many test takers there is also a gain between the second 
and the third, and between the third and the forth test occasion. Given 
the assumption that testwiseness for taking the SweSAT is optimized, 
this gain is in many cases a function of growth. The reason for this is 
that many repeaters are in educational settings during the period of 
repeated test taking, for example studies in upper secondary school 
(Hamrén, 2006). 
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Supplementary examination  

Supplementary examination implies that a student is permitted ex-
tended time for learning. The concept “time on task” is relevant in this 
situation (Smeets & Mooij, 1999; Spaulding & Dwyer, 2001; Nyroos, 
2006). GPA is a criterion-related measurement and it is reasonable to 
assume that the level of knowledge and ability will be increased as a 
function of supplementary completion. But the problem is that when 
allowing for the condition of expended time for learning for certain 
persons the consequence is also that the GPA, in a perspective of se-
lection to higher education, will include concept-irrelevant variance 
for those persons. With reference to selection another consequence is 
a restriction of variance in GPA. 

Construct validity + relevance/utility 

All test scores contain random error, which can be positive or negative 
and small or large. The direction of random error is unknown but the 
reliability coefficient provides an estimate of the proportion of varia-
tion in test score that might be attributed to random error. The reliabil-
ity for SweSAT is about 0.94-0.96 (Stage & Ögren, 2005) and that 
implies that a rather small proportion (about 4-6%) of the variation in 
score is random error. The assumption is also that there is no relation 
between a test taker’s true score and random error. 

Repeated test taking 

When considering the concept of random error it is also relevant to 
relate it to repeated test taking and one of the rules for the SweSAT 
when it is used in the process of selection to higher education. This 
rule is that if a test taker has more than one valid SweSAT score, the 
best obtained score will be used in the selection procedure. Thus, for 
some test takers, who have repeated the SweSAT, the selection will be 
based on a positive error of measurement, i.e. a score that is higher 
than the test takers true score.  

This is not fair from a very strict perspective of measurement and the 
question is whether this rule should be replaced by some other rule? 
For example to base the selection on the latest obtained score, or on a 
mean of the two latest obtained scores or some other rule. Or - simply 
to state that repeated test taking is forbidden? 
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When discussing this question it is relevant to relate to Messick’s two 
types of ”threats” that can affect construct validity that are mentioned 
earlier. The second threat refers to consequences of overrepresenta-
tion, i.e. when the instrument is measuring irrelevant aspects. An ex-
ample of an irrelevant aspect, or irrelevant variance, is when selection 
is based on a score that includes positive error of measurement. Thus, 
the rule that the best obtained SweSAT score is used in the selection 
procedure implies that the score that is used favours some repeaters as 
compared to non-repeaters.  

But the weakness in this aspect must also be compared with the con-
sequences of rules that influence the test taker’s willingness to take 
the SweSAT. If the rule, for example, is that the latest obtained score, 
or a mean of the two latest obtained scores is valid for selection, the 
test taker will reflect on whether it is optimal to repeat or not. Thus, 
the relevance and utility of the rule that allows for repeated test taking 
is that the test taker is given a possibility of obtaining a good estimate 
of his or her knowledge and ability.  

It is also relevant to mention that Svensson, Gustafsson & Reuterberg 
(2001) concluded that repeated test taking should be restricted and this 
conclusion was based on data about the relation between first and 
maximum SweSAT score and success in higher education during the 
first year. However, the obtained results were conflicting, for some 
educational programmes the relation between first and maximum 
SweSAT were lower, for others it was higher. 

All rules that involve restriction will have consequences for the will-
ingness to repeat the SweSAT. The existing rule is supported by two 
factors. The first factor can be illustrated by referring to correction for 
guessing on item level. Studies have indicated that the estimation of 
true score will be optimized if there is no correction for guessing. One 
conclusion is that a score that is obtained during such conditions also 
reflects partial knowledge (Henriksson, 1981). This problem can also 
be related to the first of Messick’s “threats”, i.e. to an under-
estimation of a test takers true score. These circumstances have also 
been the basis for not using correction for guessing for the SweSAT. 
The second factor is that the willingness to repeat the SweSAT would 
be lower if another rule than the existing rule was used. This second 
factor, i.e. conditions that are supposed to affect the willingness to 
repeat the SweSAT, can also be related to the desirable consequence 
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that the proportion of repeaters should be higher than it is today. It can 
also be related to the fact that many repeaters are in educational set-
tings during the period of test taking.  

Supplementary examination 

Supplementary education implies expanded time for learning a de-
fined educational context. From a theoretical perspective it is also 
reasonable to assume that concept irrelevant variance is incorporated 
when using GPA as a basis for selection for applicants with supple-
mented GPA. This conclusion is also supported by Wikström (2006). 
From an empirical perspective it is also in accordance with the con-
clusion drawn by Cliffordson (2004a). Her conclusion, based on em-
pirical data, was that the increase in predictive validity that is caused 
by supplementary examination is zero. 

Value implications 

This facet in the Messick model refers to the fact that values are re-
lated to a certain construct and its label. To form an individual con-
ception about a certain construct depends heavily on ideas about the 
construct itself. If the conception, for example, is that the construct is 
constant and stable, or the opposite - that it is fluctuating and unstable, 
then that is a factor that influences the value implication. Thus, value 
implications are related to the connotations that individuals, or a de-
fined group of persons, have when they are confronted with a certain 
construct. 

Repeated test taking 

The intention with the SweSAT is to get an indication of study success 
in higher education. Thus, the assumption is that those test takers who 
obtain a high score will also succeed in higher education. The concep-
tion about the SweSAT must be in accordance with this assumption. 
Value implication concerning repeated test taking for the SweSAT is 
related to the question whether the test takers, and other persons in-
volved, change their opinion about the quality of the SweSAT when 
repeated test taking is allowed? If a certain test allows for strategies 
that can be used to increase a test score, without the corresponding 
relation to higher ability, there is a scenario for a change of value im-
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plication. Thus, there can be a change of the conception if the Swe-
SAT is susceptible to short time instruction.  

Studies have indicated that this is not the case for the SweSAT, i.e. the 
SweSAT is not susceptible to short time instruction (Henriksson, 
1981). In this context it is also relevant to mention that all possible 
actions are taken in order to avoid undue score gains for the SweSAT 
(Stage, 2004).  

The facet value implications for the SweSAT have also been illumi-
nated by responses from test takers about the relevance of the Swe-
SAT when used for selection to higher education. According to results 
from pilot studies with a random sample of test takers the summarized 
conclusion is that the test takers (Wester-Wedman, 1989; Eriksson, 
2003) as well as personal from university education (Lyrén, 2003) 
considers the SweSAT to be relevant. This can be regarded as a sum-
marized standpoint that also includes their opinion about repeated test 
taking. The fact that many test takers are in educational settings when 
taking the SweSAT can also be regarded as a contribution to the con-
ception and value implications of repeated test taking.  

Supplementary examination 

The value implication of GPA, and the question of the role of supple-
mentary examination for changing this value implication, focuses on 
the stability of the conception of GPA. It is reasonable to assume that 
the conception of GPA has changed, from being an indicator of per-
formance in relation to criteria and standards in upper secondary 
school, to being a figure that can be manipulated. This change is, on 
the one hand, based on the fact that strategic selection of courses and 
educational programs occurs in upper secondary school. Advanced 
theoretical courses in basic subjects can for example be replaced with 
practical courses that are equal in length but for which obtaining a 
high grade is comparably easy. Courses that are equal in length are 
equivalent when it comes to sum for GPA (Wikström, 2006). On the 
other hand, the assumed change in value implication is most likely 
also based on the occurrence of supplementary education, i.e. when 
defined performance standards are obtained under expanded time con-
ditions (Löfgren, 2004) 
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Supplementary examination implies that a student gets more time for 
acquiring a certain knowledge and ability. This increased time for 
learning implies in many cases a growth in knowledge but, at the same 
time, a decrease in the possibility of using GPA as a tool for pre-
diction of success in higher education. Supplementary examination 
also leads to grade inflation. Grade inflation implies a decrease in 
variation and, as a consequence, also a decrease of the usefulness of 
GPA as an instrument in the process of selection to higher education. 

Social consequences 

This last facet refers to consequences of the use of an instrument in a 
certain situation, for individuals as well as all parties involved. The 
question whether the rules for an instrument, in this case supplemen-
tary examination for GPA and repeated test taking of SweSAT, should 
consider both the intended and the unintended consequences.  

Repeated test taking 

Social consequences can be regarded as a matter of selection. This 
means that test takers with a high score at the first test occasion repeat 
the SweSAT more often than those with a low score. It also means 
that young test takers repeat the SweSAT more often than old test tak-
ers, that males repeat more often than females and that test takers from 
social group I repeat more often than test takers from social group III. 
The summarized conclusion is also that these categories of test takers 
get a higher score as a function of repeated test taking. This can be 
considered as the unintended consequences of repeated test taking. 

Then the question is - how to reduce these unintended consequences? 
The most important strategy is to motivate all test takers to repeat the 
test. This will reduce the differences between social groups and males 
and females. Thus, a difference that is observed at the first test occa-
sion is reduced as a function of test taken. In this context it is also 
relevant to mention that Svensson & Nielsen (2005); Svensson (2006) 
made the opposite conclusion, i.e. that repeated test taking for the 
SweSAT should be restricted or even forbidden. The reason for this 
suggestion is that repeated test taking results in difference between 
Social group I and Social group III, due to self-selection. However, 
our point of view is that if we can motivate Social group III to repeat 
the SweSAT the differences between social groups will be reduced. It 
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is also important to point out that we, in our studies about differences 
between social groups, have controlled for the influence of sex and 
age. This is not the case in the studies reported on by Svensson & 
Nielsen (2005); Svensson (2006). 

The intended consequences of allowing for repeated test taking is re-
lated to testwiseness, i.e. the opportunity to take the SweSAT more 
than once implies that the test taker will be familiar with the require-
ments of the test and the test situation. The obtained score, as an indi-
cator of the test taker’s true score, is also optimized if the test taker is 
test-wise. Thus, it is very important to motivate test takers from Social 
group III to repeat the SweSAT as they do not have the same opportu-
nity to prepare for the SweSAT, or as Svensson (2006) state, that so-
cial group III does not have a supporting network.  

Supplementary examination 

The fact that GPA is used for selection to higher education, at the 
same time as supplementary education is permitted, leads to certain 
social consequences. From a perspective of society, and also from an 
economic macro-perspective, it is wastefulness with personal and ma-
terial resources (Wikström, 2006). Students supplementing their 
grades imply that they extend their upper secondary education longer 
than stipulated and this is a matter of wastefulness. 

Supplementary education is also a disadvantage for society since the 
prognostic power of GPA is undermined. Students that have supple-
mented their GPA get an unfair advantage, compared to those who 
have not, when it comes to selection to higher education. They are 
selected on a GPA that is not based on standardized conditions for 
acquiring a defined knowledge and ability. The consequence will also 
be that their success in higher education will be lower than expected. 

Supplementary education is also a matter of concern from a perspec-
tive of social segregation. This means that certain categories of indi-
viduals utilize the possibility of supplementary education, for example 
high performing students and students from social group I (Svensson, 
2006). 
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Conclusion 

The summarized conclusion is that the existing rule for the SweSAT 
concerning repeated test taking is relevant. The rule that allows for 
repeated test taking is relevant as the test taker has an opportunity to 
obtain a good estimate of his or her knowledge and ability. The unin-
tended social consequences are reduced if the test takers are motivated 
to repeat the test. 

But, the conclusion is quite the opposite for supplementary education. 
A change in the rule that eliminates the usage of supplementary grades 
in the selection procedure will result in a higher validity. 

The conclusion is also that the Messick model is a very useful tool for 
validation. When applying the Messick model, the aim and the direc-
tion of the process of validation will be systemized and optimal as 
well as nuanced. The model also implies a focus on traditional as well 
as non-traditional factors and consequences. Another advantage is that 
applying the Messick model also leads to a validation process that will 
not be fragmented since each facet in the model must be considered 
simultaneously.  

But, one consequence of this strategy of simultaneously consideration 
can also be that the summarized evaluation and conclusion must be 
based on aspects with conflicting results. This was for example the 
case when the rule for repeated test taking on the one hand implies 
that the selection for some test takers is based on a positive error of 
measurement. On the other hand, the conclusion was that this negative 
aspect must be balanced against consequences of rules that affect the 
willingness to take the SweSAT. Thus, an application of a broadened 
validity perspective, by using the Messick model, also implies that the 
concept of validity must be balanced and related to overarching con-
cerns that have to do with equality and fairness. 
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