
ARTICLE

Nordic Psychology 2011, Vol. 63(1), 51-71 © 2011 The authors & Nordic Psychology
DOI 10.1027/1901-2276/a000027

Interpretation of Cognitive Test  
Scores in Relation to Swedish and 
Immigrant Groups

ANN VALENTIN KVIST, UNIVERSITY OF GOTHENBURG

Correspondence: Ann Valentin Kvist, Arbetsförmedlingen, P. O. Box 6009, S-200 11 Malmö, Sweden, 
E-mail: ann.valentin-kvist@arbetsformedlingen.se, Phone work: + 46 10 487 06 30

Abstract
Interpretation of Cognitive Test Scores in Relation to Swedish and Immigrant 
Groups

Test scores are used in employment offices in Sweden when making decisions 
to grant vocational education to immigrant and native applicants. The interpre-
tation and use of scores in the decision making process is investigated. Mean 
scores of ability dimensions were found to differ between Swedish and immigrant 
groups. It is shown that the psychologists working with the assessments and the 
employment officers who grant the courses make allowances for the cultural bias 
in the verbal (Gc) ability dimension but underestimate the problem solving (Gf ) 
and speed (Gs) ability dimensions in assessing immigrants. However, assessments 
based on the visuo-spatial (Gv) ability dimension seem to be unaffected by immi-
grant group effect. The pattern of differential interpretations could result in inef-
ficient test use and less than optimal test based decisions for immigrant groups. 

Keywords: test scores, factor scores, test interpretation, immigrant groups, differential use, vocational 
education, validity

The practising psychologist is often faced with the problem of evaluating and inte-
grating large amounts of data about a client into a coherent picture and eventually 
an assesement to be used for decisions and future actions. The data may be test 
scores, data collected by interview or by observation. The data themselves are not 
meaningful unless they are interpreted in relation to a hypothetical variable, such 
as a personality trait or a cognitive function, which forms the basis for prediction. 

For the psychologists at the Swedish Public Employment Service, an important 
part of their job is to establish a description of the assests and limitations of a 
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person as a basis for decisions, such as assignment to training courses. In order 
to assess cognitive and personality functions, tests are used. When interpreting 
and integrating the information collected this way the psychologists rely on their 
understanding of different theoretical models. The process of interpretation and 
integration thus has subjective elements. When the interpretative processes con-
cern groups of persons with different backgrounds and different characteristics 
the outcomes may be affected by these differences. The purpose of this paper is 
to investigate similarities and differences in evaluations and deciscions based on 
test scores for Swedish and immigrant groups at the Public Employment Service. 
As an analytical tool a statistical or “actuarial” technique is used to analyze 
characteristics of recommendations made by psychologists and decisions made 
by employment officers.

Theoretical Backgound
The problem of integrating data as a basis for prediction appears in many areas, 
such as in selecting a suitable treatment plan or program for a client (Frölich, 
Lechner, & Steiger; 2003) or, in the forensic area, of evaluating possible dangers 
in releasing prisoners (Grann, 2002). For the industrial-organizational psycholo-
gist a central task is to assess individual suitability for a job or for job training. 
In several meta-studies cognitive functions, measured as general mental ability, 
have been shown to have the strongest predictive validity for both job perform-
ance and job training (Schmidt & Hunter, 1998, 2004; Schmidt, Shaffer, & Oh, 
2008). In addition, Schmidt, Shaffer, and Oh found that personality measures 
contribute with incremental predictive validity, but on a much smaller scale. 
Based on these finds it is a well established practise to use cognitive tests as a 
basis for estimations of cognitive functions when making predictions concerning 
job performance and job training.

Scores on different tests can be can be integrated into measures of latent cogni-
tive abilities either in a subjective way or by means of a formal system. The formal 
method of integrating information is often refered to as “actuarial”, a statistical 
formula that captures the essential elements to be evaluated. In connection with 
psychological evaluation of data, Grove and Meehl (1996, p. 294) define the 
statistical and subjective approaches: “One, a formal method, uses an equation, 
a formula, a graph, or an actuarial table to arrive at a probability, or expected 
value, of some outcome; the other method relies on an informal, “in the head,” 
impressionistic, subjective conclusion, reached (somehow) by a human clinical 
judge”. In several meta studies (Meehl, 1954; Grove & Meehl, 1966) the actuarial 
method was shown to be superior; not only was it more often powerful in making 
correct predictions, but as a rule also less costly. However, as Grann (2002) has 
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pointed out, it is important to critically evaluate the different components of a 
prediction. A model may be very successful at predicting one class of outcomes, 
but show considerably lower ability to predict its alternative. Westen (2005) 
concluded that the actuarial methods were effective when predicting on a high 
level of inference, while skilled clinicians could make predictions at a moderate 
level of inference, such as predicting the reaction to a therapy intervention of a 
patient with considerable accuracy. 

To sum up. Although actuarial (statistical) methods of integrating data generally 
have been shown to generate valid conclusions when the inference level is high, 
skilled clinicians using subjective integration of data can sometimes match that 
outcome, especially at moderate levels of inference.

Whenever ethnic groups are compared with respect to scores on cognitive 
tests, differences in means seem to be the rule and these differences are of vary-
ing magnitude depending on which aspect of intelligence is being investigated. 
The so called Spearman hypothesis states that group differences in performance 
on cognitive tests are a function of the g-loading of the tests, i. e. the degree to 
which a tests measures general problem solving ability (Lynn & Owen, 1994; 
te Nijenhuis & van der Flier, 1997, 2003; Rushton & Jensen, 2003). However, 
applications of multiple-group confirmatory factor analysis (CFA) have generally 
not supported the Spearman hypothesis (Dolan, 2000; Dolan, Roorda & Wicherts 
2004), but, rather, have shown that group differences are large in factors repre-
senting verbal abilities and visual-spatial abilities. 

Using a higher-order CFA model, Valentin Kvist and Gustafsson (2008) investi-
gated the nature of latent cognitive abilities in subjects from the Swedish Public 
Employment Service that were grouped according to their country of basic 
schooling into non-immigrant Swedes, European immigrants (including subjects 
from North America, Australia and New Zeeland), and non-European immigrants. 
The model was inspired by the Carroll-Horn-Cattell (CHC) model of cognitive 
functions (McGrew, 2005), which has reached wide scientific acceptance. In 
this model latent cognitive abilities are arranged in a hierarchical fashion, where 
three strata signify difference in width of influence. At stratum 1 there are a 
multitude of factors with narrow or local influence. At stratum 2 there are some 
eight factors with broad influence. The Gf factor is a fluid intelligence factor 
which signifies the ability to solve unfamiliar and unstructured problems with 
the help of working memory and using processes such as categorization and 
generalization. In Valentin Kvist & Gustafsson (2008) it was shown that this fac-
tor was identical with the third stratum general intelligence factor in groups with 
shared cultural background, extending previous findings of equality between the 
Spearman (1904) g-factor and Gf (Gustafsson, 1984). The Gc factor, crystallized 
intelligence, is defined as a problem solving ability formed by (“crystallized” in) a 
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certain culture (Cattell, 1963) This problem solving ability develops by formal and 
informal schooling and uses the shared concepts of a culture such as language, 
mathematical formulas, and general information, and often relies on sequential 
reasoning. Also well researched is the second-stratum Gv factor, broad visual 
perception, which represents capacity to generate, retain, retrieve and transform 
two-and three-dimensional images, and the Gs factor, which captures aspects of 
cognitive processing speed, which is the ability to fluently perform relatively easy 
or overlearned tasks, particularly when attention and focused concentration is 
required. In executing Gs abilities it is important to find a balance between speed 
and accuracy. Other factors, such as Ga, broad auditory perception, are still in a 
more hypothetical form. At stratum 3, the apex of the model, there is a single gen-
eral intelligence factor, which to some degree influences any cognitive activity. 

It was not possible to fit the entire three level hierarchical model, since there 
were not enough tests, so the Valentin Kvist and Gustafsson (2008) model was 
restricted to four latent factors, corresponding to the factors at the second stra-
tum in the CHC model, which have received the most extensive research. The 
applied model thus included a Gf factor, a Gc factor, a Gv factor and a Gs fac-
tor. Analyses of latent mean differences using multiple-group CFA showed there 
to be dramatically lower means for the Gc factor for the two immigrant groups, 
and particularly so for the non-European immigrants. A similar pattern, although 
less pronounced, was observed for the Gv factor, while group differences were 
smaller for the Gs and Gf factors. 

The results highlight the need for interpretation of group differences. The sub-
stantially lower mean results in the Gc and Gv functions for the immigrant groups 
suggest that there is a considerable amount of culturally determined content in 
these areas and that the lower results for the immigrant groups are due to their 
reduced opportunities to learn the culture-specific knowledge and skills that are 
necessary tools in executing these abilities.

While it may be possible for a practising psychologist to subjectively integrate 
test data into meaningful estimates on cognitive functions when the cultural 
framework of the psychologist and the subject is the same, this may be more 
complicated with clients of different cultural backgrounds. Earlier research on 
test use with minority groups indicates that users of test information may com-
pensate for test bias. Te Nijenhuis and van der Flier (1999) observed that teachers 
gave higher recommendations for secondary schooling for immigrants than for 
non-immigrants at the same level of test performance. Roth, Huffcutt, and Bobko 
(2003) pointed to raters’ possible tendency to reduce group differences. These 
results suggest that users of the test information interpret it in such ways that they 
take into account the background of the person, thereby possibly compensating 
for culturally caused difficulties in the tests. 
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To sum up. Results on cognitive tests vary between cutural groups, and the 
variation has different magnitude depending on which aspect of cognitive func-
tioning that is being investigated. Users of test information have been shown to 
reduce the impact of group differences by differential interpretation. However, 
immigrant groups vary over countries, and practices may also vary. Little is known 
concerning test interpretation for immigrant groups in Sweden.

Aims of the study
The use and interpretation of cognitive tests have wide-ranging individual and 
societal consequences. It is thus essential that the test scores and the decisions 
based on test scores are not only efficient, but also fair and unbiased against any 
group. According to Messick’s (1989) formulation of validity it is necessary to 
understand test validity not as a property of the test itself, but rather as depend-
ent upon whether adequate and appropriate inferences and actions are based on 
the test scores. There is a great need for more knowledge about the existence of 
mechanisms that influence test interpretation. The aim of this paper is to evaluate 
how cognitive test information is used in Sweden by psychologists, who integrate 
test score information intuitivly when assessing suitability for vocational training, 
and by employment officers, who make the decisions to grant vocational educa-
tion based on the assessments. Characteristics of these assessments and decisions 
are analyzed through comparisons with statistical, model-based, integrations of 
the test-score information. 

Contextual Background
Vocational training is a labour market program available at the Employment 
Service. The purpose of the program is to increase the employability of individu-
als who are unemployed or at risk of becoming unemployed, and who need 
additional qualifications to compete for jobs (Arbetsförmedlingen, 2008). Special 
focus should be on groups with a weak position in the labour market, such as 
the immigrant groups, and training should be adapted to the needs of the par-
ticipants. Focus should also be on training in areas where there are employment 
opportunities. Courses may vary over time and place, but a core set of courses in 
technical and industrial training areas have been offered for a long time. Courses 
are offered in modules, and modules may be added or subtracted according to 
the needs and abilities of the individual participant. The purpose of the courses 
is to increase employability, and if a participant is offered employment during 
training this takes precedence. 

The Employment Service has instituted a systematic assessment procedure for 



56 Ann Valentin Kvist

Nordic Psychology 2011, Vol. 63(1), 51-71 © 2011 The authors & Nordic Psychology

some areas of training, which involves cognitive tests and a structured interview. 
The cognitive tests are mostly of paper-and-pencil type, although a few tests 
require manual manipulation. They are administered in small groups (4 to 6 
persons), which ensures adequate opportunities to explain the general purpose 
of the testing and the instructions for the individual tests. Data on educational 
background and country of basic schooling, as well as on working history, health, 
and social conditions are collected in an individual interview. The purpose of the 
assessement is to ensure the presence of necessary basic skills, and it is mostly 
used for recommendations concerning training in the technical and industrial 
areas. At the end of the assessment procedure the psychologists make a subjective 
integration and interpretation of test results and interview information and each 
candidate receives an evaluation statement of “suitable” or “not suitable” depend-
ing on the match between the requirement profile of the area in question and the 
resource profile of the individual. These assessments, with a description of per-
formance on different functions for each individual, are used by the employment 
officers when making decisions to grant a vocational education. The psychologists’ 
assessments are advisory only; the decision to grant vocational training or not is 
made by the employment officers. The employment officers have access to the 
psychologists’ descriptions of cognitive functions and ensuing recommendations, 
but not to the actual test scores. In addition to the psychologists’ recommendations 
the employment officers are to consider the local labour market and the employ-
ment opportunities. The officers must keep two simultaneous goals in mind when 
granting a course: efficiency in matching, and equity for disadvantaged groups. 

Granted courses most often match the area for which the job applicant is 
assessed, but sometimes other courses are granted. The many courses differ in 
levels of requirements, but in order to ensure some comparability the courses 
are grouped on four levels on the basis of their requirements. The categorisation 
was created by the psychologists responsible for the selection procedure and 
was based on the AMSYK1 classification of courses. Level 4 indicates courses 
on academic level, level 3 indicates courses on a qualified vocational level (cor-
responding to about twelve years of schooling), and level 2 describes courses 
where the demands can be met after completing grade nine in the compulsory 
school system. Cognitive level 1 is used for orientation and guidance courses 
that have no specific cognitive demands and no elements of vocational training. 
Orientation and guidance courses are not applied for in the assessment procedure 
but can be granted to applicants when the employment officer finds the applicant 
in need of vocational orientation prior to entering any course.

1 AMSYK is the slightly adapted version of SSYK (Swedish Standard of Classification of Occupations) 
used by the National Labour Administration. 
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Method
Characteristics of the psychologists’ assessments and employment officers’ deci-
sions are analyzed through comparisons with statistical, model-based, integra-
tions of the test-score information. The analyses are based on a large set of data 
collected from assessments at the Swedish Public Employment Service over the 
years 1993-2003. The information on granted courses was provided by Statistics 
Sweden. For subjects who had taken part in the assessments there was informa-
tion of migrational background as defined by country of schooling, the psycholo-
gists’ evaluation of suitability from the assessment procedure, information if the 
employment officer had granted training, the cognitive requirement level of the 
granted area, and scores on the cognitive tests.

Participants
Based on country of schooling the subjects (N = 3562) were grouped into three 
large categories: Swedish non-immigrants (“The Swedish group”; N = 2354), 
European immigrants (“The European group”; N = 620), and Non-European 
immigrants (“The Non-European group”; N = 588). The European group was 
dominated by immigrants from the Balkan area. A majority of the subjects in the 
Non-European group came from the Middle East and northern Africa. The immi-
grants had spent on average 8 years in Sweden (European group: M=8.4, SD=6.6; 
Non-European group: M=7.9, SD=4.2). The ages of the subjects ranged from 18 
to 60 years of age, with a mean of 33.6 years of age. The immigrant groups were 
slightly older than the Swedish group at the time of assessment (Swedish group: 
M=33.0, SD=9.3; European group: M=34.9, SD=8.1; Non-European group: 
M=34.7, SD=7.2). An absolute majority (86%) of the subjects were men. The 
training courses were mostly in the technical and mechanical areas, which may 
have caused the male predominance.

Variables
Below the variables used in the analysis are described.

Cognitive Tests
The test batteries used in the aptitude testing were quite broad and varied (see 
Valentin Kvist & Gustafsson, 2008, for a more elaborate description). The seven-
teen most frequently used cognitive tests were included in this study. The tests 
and their relations to the latent variables are presented in detail in the Appendix.

Dependent Variables
The psychologists used test scores together with interview information to assess 
suitability. In the models the psychologists’ assessment of suitability were treated 
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as binary; i.e. the applicant received an approval or did not. The assessment 
outcome was not noted in the database for all subjects. For the Swedish group 
this information was missing for 16%, while the corresponding numbers for the 
European group was 22%, and for the Non-European group 18%. In the investiga-
tion of the relation of factor scores to psychologists’ assessment the “not suitable” 
and “missing” were grouped together, since they were granted vocational courses 
to about the same extent.

The employment officers decided whether to grant a course or not. Courses 
granted up to three years after the assessment procedure were considered. In the 
outcome calculations the course variable was coded granted/not granted.

Granted courses were defined according to their requirement level into four 
different levels. This four step scale was approximately normally distributed and 
was treated as a continuous variable.

Analytical Techniques
In order to analyze characteristics of the recommendations made by the psycholo-
gists and the decisions made by the employment officers, these are compared 
with a statistical method to integrate the test-score information into factor scores, 
i. e. scores on latent cognitive functions.

Computation of factor scores. Test scores were used in a confirmatory factor analy-
sis to estimate factor scores for four correlated latent cognitive functions: Gf, Gc, 
Gv, and Gs using the technique described by Valentin Kvist and Gustafsson (2008). 
Since the subjects had completed slightly different sets of tests the factor scores 
were computed with a missing-data modeling procedure developed by Muthén, 
Kaplan and Hollis (1987), which takes full advantage of the available information. 

Descriptive statistics. Descriptive measures for the three migrational groups were 
computed. 
1.  The means and standard deviations of factor scores based on the latent vari-

ables
2.  Frequencies of the psychologists’ assessment of suitability
3.  Frequencies of the vocational officers’ granting of vocational course
4.  The requirement level of the granted course.

Regression analyses. Next, a set of regression analyses were conducted in order 
to investigate the results of the psychologists’ assessments and employment offic-
ers’ decisions in relation to group status (belonging to the Swedish, European or 
Non-European group) and factor scores. For each dependent variable the same 
procedure was followed.
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In the first step the effect of group status was investigated. Belonging to the 
European or Non-European group was coded as a set of dummy-variables, while 
the Swedish group was the reference group. This amounts to investigating the 
effect of migrational group status on assessment of suitability, on being granted a 
vocational course and on level of granted course without regard to the differences 
in means on factor scores. 

Next the effects of the cognitive factor scores were investigated, for one fac-
tor at a time. Entering the factor scores into the regression equations amounts to 
studying the influence of group status on the assessments and decisions under 
the condition that the factor scores are equal. 

In the final step all factor scores were entered into the regression models 
simultaneously. This amounts to investigating the simultaneous influence of the 
combined factor scores on being assessed suitable, on being granted training, and 
on level of training for each group.

The effects of group status and factor scores on being assessed suitable and on 
being granted a course were estimated in logistic regression models. The effects 
of group status and factor scores on requirement levels of granted course were 
investigated in multiple regression models. 

In the logistic models the probability of being in a group is reported as a log 
value. The value zero means that there is no effect. When the coefficient for 
a group is positive this means that the group receives more affirmative deci-
sions than is motivated by factor scores. Negative group coefficients imply the 
opposite: that the group receives more negative decisions than motivated by the 
factor scores. t-values of 1.96 or larger indicates a significance level of 5%, i.e. 
the probability of reaching this coefficient by chance is less than 5%. Values for 
the European and Non-European groups are reported, while the Swedish group 
is the reference group. 

Computations of factor scores and regression models were conducted with 
the Mplus Version 3 program (Muthén & Muthén, 2004) under the STREAMS 3.0 
(Gustafsson & Stahl, 2005) environment. 

Results

Descriptives
The factor scores for the three groups were standardized based on the means 
and standard deviation of the Swedish group. The means of the immigrant 
groups are thus expressed in standard deviation units, which means they can 
be interpreted as effect size. The standardized means of the factor scores are 
presented in Table 1.
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On the Gf factor the European group performed only slightly below the 
Swedish group, while the mean level of the Non-European group was half a 
standard deviation unit below that of the Swedish group. The largest difference 
between the groups was observed for the Gc factor, as could be expected. The 
factor score for the European group was two standard deviation units below that 
of the Swedish group, and for the Non-European group almost three standard 
deviation units below. There were also quite substantial differences on the Gv 
factor. For the Gs factor the differences were smaller, but again more pronounced 
for the Non-European group.

There were considerable differences in the numbers of candidates that the 
psychologists assessed as suitable in each group. In the Swedish group 82% were 
found suitable, while the corresponding proportion for the European group was 
68%, and for the Non-European group 50%. These frequency differences were 
significant at the 1% level.

Frequency of vocational courses granted by the employment officers also dif-
fered for migrational groups, but the differences were less dramatic than those for 
assessment of suitability. In the Swedish group 65% were granted a vocational 
course, in the European group 63%, and in the Non-European group 55%. Group 
frequency differences were significant at the 1% level.

The Swedish group generally received courses at a higher level than did the 
immigrant groups. The differences for groups in frequency of level of granted 
course were all significant. The difference between the Swedish and the respective 
immigrant groups were both significant at the 0.1% level. The difference between 
the European and the Non-European group was significant at the 0.5% level. 

The outcome regarding level of granted course for the three groups was 
somewhat complicated by the differential pattern of applying for courses, with 
immigrant groups more frequently applying for lower level courses. Other com-
plicating factors were the differential pattern in being found suitable, as well as 
being granted a course. All these outcome factors differed over groups. 

Table 1: Factor scores for Swedish, European, and Non-European Immigrant Groups

factor Swedish european non-european

Gf 0.00 -0.22 -0.62

Gc 0.00 -2.07 -2.88

Gv 0.00 -0.75 -1.53

Gs 0.00 -0.38 -0.77

Note. Standardized means are calculated on the mean and standard deviation of the Swedish group
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Use of Test Information
The psychologists used the test scores as a basis for assessment of suitability. The 
employment officers recieved their assessment, as well as their description of the 
strenghts and weaknesses of the individual applicants, and used it as a basis for 
their decision to grant or withhold a vocational course. 

Psychologists’ assessments. The effect of immigrant group status on being assessed 
as suitable was investigated in logistic regression models. In the first step only 
the effects of belonging to the European or Non-European immigrant group, 
represented as dummy-variables in the regressions, were investigated. In the next 
step the result on the Gf factor was added to the independent variabels, which 
amounts to investigating the effect of immigrant group status on psychologists’ 
assessment under the condition of equal performance on the Gf factor. In the fol-
lowing steps the same procedure was carried out for the Gc, Gv, and Gs factors. 
In the final step the combined effect of all factor scores was added to that of the 
migrational groups. The result of this step by step procedure is summarised in 
Table 3. The coefficients presented in Table 3 are for the migrational group effect, 
either separately or in combination with cognitive functions. For better overview, 
the coefficients for the factor scores are not reported, but their influence can be 
seen in the amount of explained variance (R2). 

As can be seen in Table 3, the European and the Non-European groups had, 
generally, much lower chances of being assessed as suitable than the Swedish 
reference group – for equal opportunities the coefficients would be around 0. 
Given an equal level of functioning on the Gf factor the psychologists made 
assessments that reduced this adverse impact, but only slightly. This indicates that 

Table 2: Level of Granted Courses for Swedish, European, and Non-European Immigrant 
Groups

Swedish european non-european

Granted course n % n % n %

Level 1 215 12.3 81 17.3 104 24.4

Level 2 627 35.9 182 38.8 175 41.1

Level 3 632 36.2 155 33.0 103 24.2

Level 4 271 15.5 51 10.9  44 10.3

Note. Numbers are based on valid cases only (missing excluded). Percentages show within group distribution.
Level 1 indicates orientation and guidance courses, level 2 indicates courses where the demands can 
be met after completing grade nine in the compulsory school system, level 3 indicates courses on a 
qualified vocational level (corresponding to about twelve years of schooling), and level 4 indicates 
courses on academic level. 
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the results on the Gf factor had different impact on assessment of suitability for 
different groups. However, given an equal level of functioning on the Gc factor, 
the psychologists’ rates of suitability assessments were considerably higher for 
the immigrant groups. This indicates that the psychologists compensated for the 
bias caused to the immigrant groups by being tested in Swedish. Given an equal 
level of functioning on the Gv factor the psychologists’ assessments produced a 
very slight disadvantage for the immigrant groups. This disadvantage did not reach 
significance for the European group, and just barely so for the Non-European 
group. Considering the level of functioning on the Gv factor the three groups 
thus had almost equal chances of being assessed as suitable by the psychologists. 
Given equal levels of functioning on the Gs factor there was also a reduction in 
the initial disadvantage for the immigrant groups in being assessed as suitable, but 
the negative effect of immigrant group status was still clearly significant. Thus, the 
impact of the results on the Gs factor were not equal for all groups.

When a model which included the influence of all four latent variables was 
used, the negative effect of migrational group status in being assessed as suitable 
was almost neutralized. The negative effect of belonging to the European group 
was non-significant, and the effect of belonging to the Non-European group just 
barely reached significance. 

The relative influence of the Gc, Gv and Gs factors on suitability assessment 
measured as amount of explained variance (R2) was rather similar, while the 
influence of the Gf factor was slightly higher. The model which included all four 
latent variables together with dummies for group status explained 44% of the vari-

Table 3: Effects of Migrational Group (European and Non-European) and Factor Scores (Gf, 
Gc,Gv, Gs, and combined) on Assessment of Suitability

Suitability

R2european non-european

coefficient t-value coefficient t-value

Group -0.79 -6.91 -1.55 -14.33 0.11

Group + Gf -0.71 -5.72 -1.22  -9.68 0.38

Group + Gc 1.00 6.52 0.84  4.94 0.29

Group + Gv -0.18 -1.50 -0.04  -1.96 0.31

Group + Gs -0.55 -4.58 -1.06  -9.08 0.28

Group + all factors -0.47 -1.76 -0.64  -1.99 0.44

Note. The estimates are not fully standardised, since the requirements for this are not fully met (dummy-
coded independent varaibles). T-values equal to or larger than 1.96 indicate significance at 5%. R2 shows 
the amount of explained variance. 
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ance in the psychologists’ assessment of suitability, which indicated that although 
cognitive functions contributed considerably to the outcome of the assessments, 
the psychologists also used other sources of information. 

To sum up, it can be concluded that there was evidence of differential use of 
test scores for the three groups in assessment of suitability. Above all, there was 
strong evidence that psychologists compensated the immigrant groups for their 
lower performance on the Gc factor. There was also evidence that the Gv factor 
was interpreted in a way that was fairly equal for the three groups. In relation to 
their level of functioning on the Gs and the Gf factors, however, the immigrant 
groups received significantly fewer suitability assessments as compared to the 
Swedish group.

Granted Vocational Course
The procedure of introducing first the group variables and then combining these 
with the factor scores one by one in successive regressions was also used when 
analyzing the outcome of being granted a vocational course. As can be seen in 
Table 5, belonging to the European group lowered the chances of being accepted 
to a vocational course somewhat, but the relationship to migrational group status 
was not significant in this case. Belonging to the Non-European group lowered 
the chances of being granted a vocational course significantly, as compared to 
the Swedish group. 

Given an equal level of functioning on the Gf factor the negative influence of 
Non-European group status on officers’ decision to grant a vocational course was 

Table 4: Effects of Migrational Group (European and Non-European) and Factor Scores (Gf, 
Gc,Gv, Gs, and combined) on Being Granted a Vocational Course 

Granted vocational course

R2european non-european

coefficient t-value coefficient t-value

Group -0.11 -1.12 -0.43 -4.58 0.01

Group + Gf -0.03 -0.30 -0.23 -2.36 0.04

Group + Gc 0.50 4.89 0.51 3.73 0.04

Group + Gv -0.08 0.82 -0.05 -0.50 0.03

Group + Gs -0.01 -0.12 -0.24 -2.54 0.03

Group + all factors 0.35 1.93 0.29 1.31 0.05

Note. The estimates are not fully standardised, since the requirements for this are not fully met (dummy-
coded independent varaibles). T-values equal to or larger than 1.96 indicate significance at 5%. R2 shows 
the amount of explained variance.
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much reduced, but the granted rate was still significantly lower than that for the 
Swedish reference group. Given an equal level of functioning on the Gc factor, 
however, the chances of being granted a vocational course were significantly 
higher for both immigrant groups as compared to the Swedish reference group. 
Given an equal level of functioning on the Gv factor, there were no significant 
differences for the groups. This was also true for the European group when the 
Gs factor was considered. For the Non-European group, there was a significant 
disadvantage in rates of granted course when level of performance on the Gs 
factor was considered. The model in which all latent variables were included 
neutralized the negative effect of group status; i. e. when all cognitive functions 
were considered in unison there was no significant difference over groups in rate 
of granted courses. The immigrant groups were being granted vocational courses 
at a slightly higher rate than the Swedish reference group, but this effect was not 
significant. 

To sum up. The negative influence for the immigrant groups with regard to 
granted courses was less extensive than for being assessed as suitable. Still, the 
Non-European group was not granted courses in relation to their performance 
on the Gf and Gs factors. There was evidence that also the employment officers 
compensated the immigrant groups for a possible bias in the Gc factor. The small 
amount of explained variance indicated that the major influence on employment 
officers’ granting a training course or not came from other sources than level of 
cognitive functioning.

Level of Granted Course. For applicants who were granted a course, the relations 
of group status and factor scores to course requirement levels were investigated. 
As in the former models, in the first step the effect of group status only was 
investigated. Both the European and the Non-European groups were granted 
courses at significantly lower requirement levels, as compared to the Swedish 
reference group. Given an equal level of functioning on the Gf factor there was 
still a significant negative influence on the level of granted courses. Given an 
equal level of functioning on the Gc factor, however, the pattern was reversed, 
with the immigrant groups being granted significantly higher level of vocational 
courses. Given an equal level of functioning on the Gv factor there was no 
significant difference in level of granted course over groups. Level of function-
ing on the Gs factor did not fully compensate the original negative influence of 
belonging to an immigrant group on employment officers’ decisions on level of 
granted course. The results are shown in Table 5.

The model which included all factor scores simultaneously generated a sig-
nificant positive effect on level of granted course, both for the European and 
the Non-European group. This model accounted for 14% of the variance, i. e. 
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cognitive factors contributed moderately to requirement levels of granted train-
ing courses. 

To sum up, compared to the Swedish reference group, the immigrant groups 
were granted courses on a lower requirement level when performance on the 
Gf and Gs factors were considered, but on a higher requirement level, when 
performance on the Gc factor was considered. When the influence of all cogni-
tive factors was combined the total effect amounted to immigrant groups being 
granted courses with significantly higher requirement levels. These results imply 
that the immigrant groups enter training with lower mean levels of cognitive 
functioning compared to the Swedish reference group in the same courses. 

An overall summation of the results shows that the psychologists made dif-
ferential use of test information, where immigrant groups are concerned. They 
assessed immigrants significantly more often as suitable for vocational education 
given their performance level on Gc, but non-suitable given their performance 
on the Gf and Gs factors. The psychologists’ report on the cognitive functions 
were available to the employment officers, but their decisions to grant courses 
showed smaller differences for the three groups, possibly since they also used 
other sources of information. However, the emplyment officers granted immigrant 
groups significantly more vocational training, given their perfomance on the Gc 
factor. Migrational background also showed influence on requirement level of 
granted course, where the immigrant groups were granted higher requirement 
levels, given their performance on the cognitive factors.

Table 5: Effects of Migrational Group (European and Non-European) and Factor Scores (Gf, 
Gc,Gv, Gs, and combined) on Requirement Level of Vocational Course 

Requirement level of vocational course

R2european non-european

coefficient t-value coefficient t-value

Group -0.17 -3.72 -0.35 -7.09 0.03

Group + Gf -0.13 -2.84 -0.17 -3.65 0.12

Group + Gc 0.40 7.11 0.48 7.10 0.12

Group + Gv -0.04 0.84 -0.06 -1.11 0.07

Group + Gs -0.11 -2.34 -0.21 -4.22 0.07

Group + all factors 0.25 2.91 0.33 3.18 0.14

Note. The estimates are not fully standardised, since the requirements for this are not fully met (dummy-
coded independent varaibles). T-values equal to or larger than 1.96 indicate significance at 5%. R2 shows 
the amount of explained variance.
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Discussion and Conclusions
The aim of this study was to investigate how cognitive test information was used 
in connection with decisions about granting vocational education to individu-
als with different migrational background. Results on cognitive tests for different 
migrational groups in Sweden is an area which has not formerly received much 
scientific attention. The results show that the performance differences between 
Swedish non-immigrants, European immigrants, and non-European immigrants 
were very substantial on the Gc cognitive factor and relatively large on the Gv 
factor, while they were smaller on the Gf and Gs factors. Group mean differ-
ences were thus of different magnitude, depending on which cognitive aspect 
that was being investigated. The group differences in means on the cognitive 
factors suggest that there is a strong effect of cultural and language background 
on performance on the Gc factor and also that there is a considerable effect of 
cultural background on the Gv factor. These results support the conclusion of 
Lubke, Dolan & Kelderman (2001) that investigating group differences with the 
method proposed by Jensen (1998), relying on a principal component model 
and focusing on the G factor, is insufficient. It demonstrates the importance of 
using an adequate model when investigating group similarities and differences.

The results show that, on the whole, the immigrant groups received assessments 
of suitability and were granted courses to the same extent as the non-immigrant 
Swedish group relative to their overall achievements on the tests. This was also 
the case when results in the visuo-spatial area were considered. A majority of the 
courses were in the technical area, where this function plays a critical role (Wai, 
Lubinski & Benbow, 2009). 

However, the results suggest that their verbal ability was generally overesti-
mated while their problem solving capacity and cognitive speed were underesti-
mated. These functions are central in the training process. Given their mean level 
of functioning on the cognitive factors the immigrant groups were also granted 
courses at a higher requirement level. This pattern could produce less than 
optimal suggestions for areas and levels of training. Te Nijenhuis & van der Flier 
(1999, p 168) concluded that having been subject to “positive discrimination did 
generally not have a positive effect on the immigrant pupils.” The mixed pattern 
of positive discrimination concerning the Gc factor, and negative discrimination 
concerning the Gf and Gs factors, could lead to training suggestions that tax the 
verbal capacity heavily and do not fully utilize the problem solving capacity in 
the immigrant groups. 

This study shows that there are systematic and substantial differences in rela-
tion to an individual’s migrational group status in how different aspects of the 
cognitive abilities are evaluated by the psychologists. This could be a result of the 
psychologists having more limited skills to integrate test information for groups 
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with non-Swedish backgrounds. If so, a consistent application of factor scores, 
rather than relying solely on estimations based on raw scores, could help the 
psychologists to differentiate between achievment levels in different cognitive 
areas and more objectively evaluate their own interpretation. For instance, when 
the Gf and Gs areas are considered, these functions are often observed in tests 
with either a verbal or a figural content, which has been shown to be affected 
by cultural bias. For the psychologists the process factors of problem solving and 
speed may be difficult to distinguish from the content factors, which could result 
in their lower estimates in these areas. Consistent use of factor scores could lead 
to more efficient and fair use of test information concerning the immigrant groups, 
and contribute to construct validity. 

There is, however, also a possiblity that the psychologists have made interpre-
tations where they have integrated aspects which the statistical method fails to 
cover. For instance, a limited vocabulary would generate a lower Gc estimate, 
while the psychologist may integrate aspects of flexible use of words, gestures and 
other cues for communication in their estimate of verbal capacity and general 
knowledge, and make a more positive interpretation. 

This study cannot unequivocally determine if the statistical or subjective 
interpretation generated estimates of higher predictive validity, since there was 
no measure of result of training. A study which includes measures of training 
outcome would shed additional light on this aspect of test use where immigrant 
groups are concerned. 
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Appendix

Test Description With Relation to Latent Variable 

Test Description
Latent 

Variable 
Influence

Raven’s Standard 
Progressive 
Matrices.

The test requires the completion of a matrix pattern, and is 
non-verbal. It is administrated without time limit.

Gf, Gv

Aros Number 
Series

The test consists of number series, and the object is to iden-
tify the mathematical basis of the series and then add the 
next two numbers in the series. 

Gf

USTM Number 
Series

The principle is the same as for “Aros Number Series”, but 
the items are less complicated and the subjects are asked to 
add a single number only.

Gf

WIT Numbers In WIT Numbers the task is to create a mathematical state-
ment from given numbers, using simple arithmetic prin-
ciples. An example is “2; 2; 4”. Here the correct answers are 
anyone of: “2+2=4”; “4–2=2”; “2×2=4”; or 4/2=2”.

Gf

R16A This test consists of mathematical tasks, where the problems 
are presented in written form. An example is: “Per had 3 
apples and Anders had 7 apples. How many more apples 
did Per have, as compared to Anders?”

Gf, Gc

Instructions II A number of instructions with verbal, numerical and spatial 
content demanding working memory capacity are to be 
carried out. The output is a written statement, a number, a 
drawing, or a combination of these. An example is: “If there 
are more than 50 centimeters to a meter, then underline 
“No”. If this is not the case, then circle “100”.”

Gc, Gf

SP2A Simple drawings illustrate different technical situations, such 
as heating systems, vehicles in motion, or electric circuits. 
A written statement poses three alternative outcomes, and 
the correct one should be indicated. An example is. “Which 
pair of scissors would you use to cut wire?” The illustrations 
shows scissors of different proportions. 

Gc, Gv

DLS Reading A test of reading speed and reading comprehension in 
Swedish intended for grades 7–9. In the text parentheses are 
inserted, each containing three words or expressions. Only 
one fits the content of the story, and this should be under-
lined. An example is: “The largest herd living animal of the 
tundra is the musk ox. The musk ox is well equipped for life 
(in the desert on the tundra in the forest), and is often forced 
to dig up its feed from under the snow.”

Gc
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WIT Antonyms A vocabulary test. On each line five words are presented. 
The subject should find the two that are antonyms. An 
example is “Beautiful Old Sad Fast Young”.

Gc

WIT Puzzle A test of two-dimensional spatial ability. The subject should 
indicate the parts that together with a given figure form a 
square.

Gv, Gf

Aros Metal 
Folding

The drawing of a sheet of metal is indicated with solid and 
dotted lines. The solid lines should be imagined cut, and 
the dotted folded into a sharp crease. This creates a figure 
that should be indicated among four choices. The test thus 
requires the mental transformation of two-dimensional fig-
ural representations into three-dimensional ones.

Gv, Gf

Wire The subject is presented a large two-dimensional figure 
made of coarse wire, and should reproduce this, but on a 
smaller scale, using a straight piece of wire 75 centimeters 
long, and with a diameter of 1 millimeter.

Gv

Stockholm box. The subject is presented with mechanical models, and a box 
with mechanic parts, that should be assembled to copy the 
models.

Gv

Crawford Pins The task is to enter thin metal pins into small holes with the 
use of tweezers.

Gv

P-numbers The subject is presented with two columns, each with 5 
groups of numbers. The numbers consist of four digits, e.g. 
“2212”. In the left hand column one, two or three items are 
indicated by being crossed out. The task is to cross out the 
matching items in the right hand column.

Gs

P-words The subject is presented with two columns, each with 5 
groups of letters. The letter combinations are made up of three 
letters, e.g. “Hhp”. In the left hand column one, two or three 
items are indicated by being crossed out. The task is to cross 
out the matching items in the right hand column.

Gs

P-figures The subject is presented with two columns, each with 5 
groups of figures. In the left hand column one, two or three 
items are indicated by being crossed out. The task is to cross 
out the matching items in the right hand column.

Gs, Gv


