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The purpose of the thesis is to investigate the relative influence of cognitive
and social-behavioral aspects on compulsory school grades and the
importance of the different dimensions for the predictive validity of grades.
Data is retrieved from the Gothenburg Educational Longitudinal Database
(GOLD) and the Evaluation Through Follow-up (ETT) database. The sample
in Study I consisted of three cohorts each of about 100 000 students in Grade
9, in Study II of about 4000 students in Grade 9, and in Study III of about
9000 students who were followed-up through compulsory school. All analyses
were conducted using structural equation modelling (SEM).

Both criterion-referenced and norm-referenced compulsory school grades
were found to be multidimensional, reflecting both subject-specific
dimensions and a common-grade dimension, cutting across grades and
teachers. The common-grade dimension, which in previous research has been
found to be related to social-behavioral aspects, contributed to predict study
success in upper secondary school, indicating that social-behavioral aspects
partly contribute to explain the predictive power of school grades.

The influence of cognitive aspects was substantial. Fluid abilities had a
continuous direct influence on the development of knowledge and skills
throughout compulsory school, which is in line with the predictions from
Cattell’s (1987) Investment theory. Substantial indirect effects of fluid abilities
on school grades were found, although no direct effects. In sum the results in
the present thesis show that both cognitive and social-behavioral aspects
contribute to explain the predictive validity of school grades.
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1 Introduction

In Sweden grades are used as instruments for selection to the next level in the
educational system, both to upper secondary school and to higher education
studies. When grades are used for selection purposes they are supposed to be
both reliable and wvalid. This includes aspects such as being fair and
comparable between teachers, between schools and over time. It is also
important that an instrument used for selection is a reliable indicator that the
students who are selected have the proper prerequisites in terms of knowledge
and skills, and that the instrument is able to select the students who are best
equipped to handle the education. However, solutions used for rank-ordering
students for selection to the next level in the educational system differ, among
other things, with respect to whether capacity for studies or previous
achievement should constitute the basis for selection. According to LLohman’s
(2004) distinctions different instruments which are used for selection can be
placed on a fluid-crystallized ability continuum. Instruments assessing
cognitive abilities or capacity for studies, such as the SAT and SweSAT, can
be placed on the fluid end of such a continuum, while on the crystallized end
can be located tests measuring declarative knowledge and the ability to solve
familiar problems, such as achievement tests. A large amount of research has
investigated the advantages and disadvantages of different solutions for
selection of students.

Traditionally tests measuring different dimensions of cognitive abilities or
capacity for studies have been considered as more reliable measures of future
educational success than measures of achievement (Geiser & Santelices, 2007).
However, when considering prediction and predictive power, measures of
achievement (in particular school grades from the previous educational level)
typically display higher predictive power than tests measuring capacity for
schooling, such as the SAT and SweSAT (e.g. Bowen, Chingos & McPherson,
2009; Geiser & Santelices, 2007; Gustafsson, 2003; Gustafsson & Carlstedt,
2000). Considering research on prediction from a life-span perspective, the
pattern of predictive validity seems to indicate that fluid abilities have a great
impact on the development of knowledge and skills in the eatly school years,
much in line with Cattell’s (1971, 1987) Investment theory, but when students
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DIMENSIONALITY AND PREDICTIVE VALIDITY OF SCHOOL GRADES

go through the school system they increasingly seem to rely on crystallized
abilities, which could explain why measures of declarative knowledge and
achievement such as grades have stronger predictive power than measures of
fluid abilities.

There is also research which emphasizes the importance of personality fac-
tors for the development of knowledge and skills in adult samples (e.g.
Ackerman, 1996). One explanation for the typically strong predictive validity
of school grades could be that they reflect both fluid and crystallized abilities,
as well as a broader array of knowledge and skills, as well as factors which
relate to personality (Gustafsson & Catlstedt, 2006). The breadth of
knowledge and skills represented by grades seems to play a part in explaining
their predictive power, as well as their relation to social-behavioral aspects
(Almlund, Duckworth, Heckman & Kautz’s, 2011).

As indicated by several studies, grades are by no means unproblematic
measures. Rather, they seem to be multidimensional measures reflecting both
cognitive and social-behavioral aspects (e.g. Alexander, 1935; Gustafsson &
Balke, 1993; Klapp Lekholm & Cliffordson, 2008; 2009). Even though grades
are of great importance for students’ opportunities, underscoring the im-
portance of fairness and comparability, there are indications that these princi-
ples can be challenged. Research on teachers’ grading practices indicates that
grades may suffer both from construct underrepresentation and construct ir-
relevant variance (e.g. Brookhart, 1991; 1993). In addition, grades have been
shown to suffer from grade inflation (Cliffordson, 2004a).

Nevertheless, measures of achievement, and in particular school grades,
have stronger predictive validity than measures of academic promise
(Atkinson, 2001; Cliffordson, 2008; Geiser & Santelices, 2007; Gustafsson &
Carlstedt, 2006). Measures of achievement are also more closely aligned to
curricular content and they signal to students that it is beneficial to put effort
into schoolwork and what is important to learn in school. Such measures have
also been found to be fairer in being less connected to socioeconomic
background, and it could be argued that measures of achievement are better
incentive devices for both students and schools (Atkinson, 2001).

Research has also shown that predictive power pertains both to norm- and
criterion-referenced grades. Grades from both grading systems were more
powerful in predicting study success than tests measuring capacity for studies
(Cliffordson, 2008). However, the reason why grades have better predictive
validity than tests measuring different dimensions of cognitive abilities and
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CHAPTER 1

tests measuring achievement has not been fully clarified. One possible
explanation for this pattern of predictive validity could be, as discussed above,
that grades are multidimensional measures reflecting different dimensions of
abilities, encapsulating both fluid and crystallized abilities, as well as a broader
array of knowledge and skills and, in addition, social-behavioral aspects.
(Bowers, 2011; Cliffordson, 2008; Gustafsson, 2003; Gustafsson & Catlstedt,
20006; Klapp Lekholm & Cliffordson, 2008, 2009). It is possible that both
cognitive and social behavioral aspects contribute to explain the predictive
power of school grades.

The present study investigates the influence of cognitive, social-behavioral
aspects of school grades and the importance of the different dimensions for
their predictive validity. The thesis consists of three empirical studies and a
theoretical framework. First a contextual background is given, followed by
presentations of previous research and theoretical premises and foundations.
These are followed by a summary of the three empirical studies, a discussion
of the findings and a conclusion.

Aims

The primary aim of the present thesis is to better understand the predictive
power of compulsory school grades. The research questions are based on the
body of research showing that measures of achievement, and in particular
school grades, are typically better predictors of future achievement than
measures intended to measure different cognitive dimensions. It is a
reasonable assumption that this predictive pattern could, in part, be explained
by the multidimensional nature of school grades, that is to say the
encapsulating of both cognitive and social-behavioral aspects. Consequently,
the aim is to investigate the influence of cognitive and social-behavioral
aspects in school grades and the relative importance of these aspects for their
predictive wvalidity.  Another aim is to investigate the stability of the
dimensionality of grades, as well as the potential differences due to gender and
educational background.

A conceptual framework discussing the dimensionality and predictive
validity of school grades, as well as studies on teachers’ grading practices, is
used as a backdrop for the analyses on the influence and importance of both
knowledge and skills and social-behavioral aspects. Cattell’s (1987) Investment
Theory, Gustafsson and Carlstedt’s (2006) Encapsulation Theory and
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DIMENSIONALITY AND PREDICTIVE VALIDITY OF SCHOOL GRADES

Ackerman’s PPIK Theory (1996) are used as the theoretical basis in order to
investigate the influence of cognitive aspects on school grades. In particular,
Cattell’s (1987) Investment theory is tested in order to explain individual
differences in acquisition of knowledge and skills as a result of the investment
of cognitive resources. Investment theory, Encapsulation theory and the
PPIK theory are also used as the basis for the interpretation of both cognitive
and social-behavioral aspects in grades and their relative importance for the
predictive validity.

Issues of validity in relation to the function of grades and teachers’ grading
practices are also considered. In particular the validity of grades is discussed in
relation to Messick’s (1989) validity framework. Detailed aims are given in
relation to the presentation of each study included in the present thesis

16



2 Contextual background

Definitions

Measures of achievement are often used to measure educational outcomes.
These are constituted by, for example, grades and results on national tests.
Statistics on educational results measured by grades and national tests are, in
Sweden, typically published on an annual basis by the National Agency for
Education (e.g. National Agency for Education, 2013). Grades and national
tests are also used in Sweden to evaluate the quality of schooling. Other types
of external tests, such as the Progress in International Reading Literacy Study
(PIRLS) and Program of International Achievement (PISA), have also proven
to be of great importance for how the results of schools are evaluated.

Achievement is an important goal of schooling, but there are also over-
arching societal goals which are considered important and which are often of
a social and behavioral nature. These overarching social and behavioral goals
are emphasized in the curriculum as important aspects of schooling. Social
and behavioral aspects have, just as measures of cognitive ability and
achievement, been proven to be good predictors of future academic
performance (e.g. Rosander, 2012). Still, even though social and behavioral
aspects have been demonstrated to be important in many different ways, as
well as predicting future achievement, they do not form a part of either grades
or national tests.

Not only does the underlying structure, definition and measurement of
such social and behavioral aspects involve complex issues, but the
terminologies used to refer to such aspects differ between different
researchers. Sometimes they are referred to as ‘non-cognitive’ or ‘social and
behavioral’ aspects, and sometimes as ‘affective’ or ‘socio-emotional’ aspects
(Levin, 2011). These different definitions can be grounded in differing
undetlying structures and might thus have different meanings in different
contexts. However, the main purpose of this thesis is to distinguish these
aspects from the knowledge and skills tested in knowledge tests and which are
a part of the criteria in grades. The term ‘social and behavioral aspects’ is used
within this thesis since it is a better representation of aspects which could be

valued in school. Social aspects could be aspects such as being able to
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DIMENSIONALITY AND PREDICTIVE VALIDITY OF SCHOOL GRADES

cooperate with others, being able to take turns and being able to adopt other
peoples’ perspectives. While behavioral aspects could be aspects such as
attendance, demonstrating effort and engagement, and being able to organize
school work. The concept ‘non-cognitive’ is a more undefined concept, which
is why ‘social and behavioral’ is preferred. Social and behavioral aspects
encapsulate aspects which are important for daily work in the classroom and
also aspects which are emphasized in the curriculum and which could be both
non-cognitive and cognitive in nature. However, no distinction is made
between aspects that are social or behavioral in nature; rather, they are closely
tied to each other and are therefore, throughout the thesis, referred to as
‘social-behavioral’ aspects.

It is important to note that there is no clear-cut boundary between such
social-behavioral aspects and cognitive aspects since they could be closely tied
to each other (Levin, 2011). Rather, it is recognized that being motivated for
learning, being interested in schoolwork and taking responsibility would also
facilitate learning. Nonetheless, the distinction is made between what is tested
in different forms of achievement tests and the knowledge and skills stated in
the curriculum, and social and behavioral aspects such as taking responsibility,
which are not to form a part of grades or achievement tests. However, such
social-behavioral aspects are not directly investigated in the present thesis. Ra-
ther, they are believed to be important aspects of schooling and reflected in
grades both directly and indirectly.

Grading systems

Grades are summative assessments of the knowledge and skills stipulated in
the curriculum that students have acquired. Assessments of knowledge always
have to be done with reference to something; there is no absolute scale of
knowledge, and grading systems differ with respect to the point of reference
used. Two different grading systems can primarily be identified in the Swedish
context; the norm-referenced and criterion-referenced systems. Norm-
referenced grades have the distribution of grades in the norm-group as their
point of reference, the primary function being to rank students for selection.
Criterion-referenced grades have goals and criteria in the curriculum as the
point of reference, the primary purpose being to provide information about
the knowledge and skills acquired in relation to these goals and criteria. This
implies that the two systems differ with respect to the interpretation of the
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CHAPTER 2

results of the different modes of assessment. It is important to note however
that the tests or different types of classroom assessments underlying the
grades can be identical, even though different functions of the grading
systems have been used at different times.

Norm-Referenced grades

Norm-referenced measuring implies that a score of an individual is
meaningful only in comparison with other individuals’ scores. It is the norm-
group which constitutes the basis for comparison, hence the term ‘norm-
referenced” (Popham & Husek, 1969). The primary purpose of norm-
referenced measurement is to make relative comparisons among individuals
for selection purposes. The assumptions underlying this type of measurement
are that individuals differ from each other on different characteristics and
“that a measure obtained on any physiological or psychological variable for
one individual can be reported relative to a distribution of measures of that
variable for other people” (Taylor, 1994, p. 237).

The decision to implement a norm-referenced grading system was taken in
1949, the primary purpose being to rank students for selection (SOU
1942:11). A scale with seven letter grades was used, which should follow the
normal distribution. However, from 1962 onwards students were to be graded
on a scale from 1-5 in compulsory school (Lgr62). The distribution of the
grades was based on the assumption that performance and abilities of students
follow the normal distribution curve, and the different grades were to be given
to a certain percentage of the students, whereas the grade 3 was to be given to
the majority (Lgr62). The fixed percentages were with the implementation of a
new curriculum in 1980 (Lgr80) removed and replaced by a recommendation
of 3 as the average grade in compulsory school.

Frits Wigforss (SOU 1942:11) was the instigator of the reform of the
grading system, the primary purpose being to make grades comparable and
fair when used for selection from elementary school (folkskolan) to secondary
school (realskola). A background for this was that the tests which were used
for selection were heavily criticized and were to be replaced by grades as
selection instrument. However, the grades in elementary school were neither
reliable nor comparable since norms for grading were not used consistently in
different schools and classrooms (SOU 1942:11). If grades were to be used as
selection instruments they needed to be based on a reliable and comparable
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grading standard. Thus, the commission proposed a norm-referenced grading
system where standardized tests were to be used as a tool for achieving
comparable grades. The aim of these tests was to achieve fair and comparable
grades through providing information to the teacher about the level of perfor-
mance of the class.

Norm-referenced grades in upper secondary school were based on the
same principles as in compulsory school. In the 1960s commission (SOU
1963:42) it was suggested that the absolute grading system in upper secondary
school should be replaced by a norm-referenced grading system with 5 steps,
identical to that in compulsory school. Central tests, similar to the
standardized tests, were proposed to function as an aid for grading. The new
rules for grading were implemented in the curriculum for upper secondary
school in Lgy 70.

The implementation of norm-referenced grades clearly had a societal per-
spective and there was a need for making sure that selection was fair and accu-
rate, which also was emphasized by the 1940 commission. The
implementation of norm-referenced grades has, in at later times, been
characterized as a process with democratic aims, implying that having
comparable grades and a fair selection based on scientific grounds, would
allow for a more democratic way of selecting students to subsequent
educational levels (Husén, 1986). There was a clear aim to have selection
based on students’ abilities, rather than on economic and social
predispositions (SOU 1945:45).

The purpose of selection was emphasized by Wigforss and the Grade
Commission, even if the motivational and informational purposes were also
important (Andersson, 1991). However, the somewhat competitive element
built into the system was not seen as detrimental to motivation; rather the
opposite was the case and a competitive element was encouraged at a class
level (Andersson, 1991). Regarding the informational structure, it was
emphasized that grades should measure both knowledge and skills and
function as guidance for the school and for parents.

Even though the norm-referenced grading system was in use in Sweden
for a long period of time it was heavily criticized on several grounds, not least
that it failed to fulfil motivational and informational functions. Grades were
criticized for not giving information about the level of a student’s
petrformances (they simply showed how one student performed in relation to
others (Gustafsson, 2000)) and for encouraging competition among students
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rather than cooperation. In particular the norm-referenced grades were
criticized because of the fact that teachers seemed to misunderstand the
theory of normal distribution and implemented it within the class rather than
on the population studying the subject (SOU 1977:9). However, although this
was most certainly different among different teachers, it was often voiced as
an argument against norm-referenced grades. Further, within the norm-
referenced grading system, it was presupposed that all students in the country
studied the subject in question, since only then was there a basis for assuming
a normal distribution, an assumption clearly problematic for certain subjects
and certain courses (Richardson, 2004; SOU 1977:9). In particular this became
problematic in upper secondary school due to selected samples studying
different tracks and subjects.

Standardized tests

In order to achieve comparability among grades, standardized achievement
tests (from here onwards: standardized tests), were implemented to adjust the
grading. The standardized tests were to regulate the grading on a class level
rather than on an individual level. Thus, the teacher had great freedom in
ranking individuals within the class, even though it might be argued that, in
some cases, the tests had a strong controlling function. With the
implementation of Lgr80, the purpose of the tests was expanded to include
the diagnosis of knowledge and skills, a concretization of the curriculum, and
a base for research. The tests were to correspond with the grading scale, but,
as mentioned above, the fixed percentages were removed with the
implementation of Lgr80, and grade directions were only provided for the
grade 3, ‘higher than 3’ and ‘lower than 3’ (Ljung, 2000).

Standardized tests were provided in Swedish, English and mathematics.
However, since students were to choose between general and advanced
courses in the subjects mathematics and English, the standardized tests were
provided in two versions for the different courses. The course the students
took defined the norm-group that an individual student’s achievement was to
be compared with, indicating that the normal distribution assumption was
problematic even in compulsory school. Although the scoring of the tests was
carried out by the teacher, they were standardized to a high degree, thus
limiting the influence of subjectivity in the grading process. In 1963
standardized tests (called ‘central tests’) were implemented in upper secondary
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school, having the same purposes as the tests in compulsory school (Ljung,
2000).

Criterion-Referenced grades

Glaser (1963, p. 519) asserts that criterion-referenced measurements “depend
upon an absolute standard of quality”, implying that the individual’s perfor-
mance is compared to a standard or a criterion. The assumption underlying
criterion-referenced measurement is that there is a continuum of knowledge
where each level of knowledge can be identified and used to desctibe the spe-
cific tasks a student should perform in order to reach that level. Criterion-
referenced measurement is primarily designed to give information on the
degree of competence/knowledge an individual has attained in compatrison to
some sort of criterion, not the degree of knowledge of other individuals
(Glaser, 1963). While criterion-referenced measurement is mainly used for de-
cision-making regarding whether a student has mastered a certain skill, or for
evaluating educational programs (Glaser 1963; Popham & Husek, 1969),
norm-referenced measurements are primarily used for rank-ordering.
However, even though criterion-referenced measurement does not have a
specific competitive selection purpose, such measures are indeed often used
to rank individuals, as in the case of the criterion-referenced grades in the
Swedish school system.

A criterion-referenced grading system was implemented in compulsory and
upper secondary school in 1994 as part of the new curricula for compulsory
school (Lpo94) and upper secondary school (Lpf94) (Ds 1990:60). Students
were to be graded in Grade 8 and 9 in compulsory school and in upper
secondary school after each completed course, on a scale with four different
grades; not pass (IG), pass (G), pass with distinction (VG) and pass with
special distinction (MVG). The not passing grade was not given in
compulsory school, instead the classification of “not yet reached the goals”
(EUM) was used.

The informational function was an important aspect in the transition to
criterion-referenced grades, which should be better equipped than norm-
referenced grades to give information about the students’ development of
knowledge. Another important purpose was that they should be able to be
used as an evaluation of the school. The selection function was not
considered in the construction and the implementation of the grading system,
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but is indeed an important function of criterion-referenced grades. This is
particularly, since currently competition for upper secondary places is on the
increase due both to the introduction of independent schools, and the free
school choice. This implies that students can choose whichever school they
find suitable, leading to increased competition for study places at high-status
schools and high-status study tracks (Tholin, 2000). There is also a need to
rank students for selection to higher education.

Within the criterion-referenced grading system, the students’ knowledge
and skills are measured in relation to pre-specified criteria in the syllabus and
curriculum (Lpo94 and Lpf94). The goals describe which abilities and which
knowledge within every subject the student should develop and the grade cri-
teria describe the levels that need to be achieved for each grade level
(National Agency for Education, 2009a). However, the curricula for
compulsory school and upper secondary school are not particularly explicit in
describing the content and subject matter for each subject, implying that only
goals and criteria or performance standards were given for each subject, and
not content standards. Rather, a broad degree of freedom is given to schools
in choosing content, methods and material to achieve the goals. The teachers
are to interpret the goals and criteria in the syllabus and curriculum which, to
a high degree, presupposes that teachers are proficient in practices of
assessment and grading.

The criterion-referenced grading system has also been afflicted by
problems and has been criticized, for example, for not providing comparable
grades and for suffering from grade inflation (Cliffordson, 2004a; Wikstrém,
2005). It is also criticized for being unclear and difficult to implement in the
grading process (Kroksmark, 2002). Consequently, it has at the present time
been extended with a somewhat more differentiated scale and a new
curriculum which was implemented in 2011 (Lgr11). The system is based on
the same principles as its predecessor, and its selective function and predictive
validity are still important aspects. The scale for grading is A-F, where A is the
highest grade and F is a non-passing grade. However, the main difference
between the two curricula is that with Lgrl1 goals, performance standards and
content standards are given. Moreover, the intention of the curriculum is that
the goals, critetia and content should be clearer (prop. 2008/09:87).
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National tests

The national-tests have, in accordance with the standardized tests, the
function of supporting equity in assessment and grading. An additional
purpose is that they should be a base for the evaluation of whether
educational goals have been reached at school and national levels. They also
serve as a way of explicating and concretizing the goals and grade criteria for
every subject, and for assessing the student’s level of achievement. Their
primary purpose is not to rank students, but rather to assess whether the
student has reached the goals in the curriculum.

National tests were, up until 2010, provided in Swedish, English and math-
ematics in Grade 5 and 9. National tests are also provided in upper secondary
school. As in compulsory school the national tests function as a support for
grading and form a basis for the analysis of how the goals in the curriculum
are achieved on school- and national levels. The functions of national tests are
heavily relied on in the Swedish school system, and with the implementation
of Lgr11 the national tests have been expanded to encompass eatlier school
grades and more subjects. However, even though the national tests form an
important base for grading, they should not be the sole basis for the final
course grade.

The national tests cover different abilities in each subject and the abilities
tested correspond to the goals for each respective subject. However, not all
subject goals are tested in the national tests. Something that is unique to the
Swedish school-system is the fact that teachers carry out all the scoring of the
national tests and, in accordance with the assighment of grades, the scoring
relies heavily on the teachers’ professionalism and unique competence
(National Agency for Education, 2012a). It could be argued that due to the
reliance on teacher scoring there are threats to the objectivity of tests and as-
pects which are irrelevant could influence the scoring. However, in order to
achieve comparability, rigorous grading criteria and plentiful student examples
are provided along with the tests. Teachers are also strongly recommended to
cooperate with colleagues in the grading process (National Agency for
Education, 2004a).

Research on the National Tests

In evaluations of the effects of the national tests it was found that they
function well in supporting the teachers in their grading (National Agency for
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Education, 2012a). However, in contrast to these findings, Gustafsson,
Erickson and Cliffordson (2014) identify a number of issues indicating that in
some subjects the national tests offer limited support for teachers’ grading.
For example, the number of students getting a non-passing grade on the
national tests in mathematics is significantly higher than the number of
students getting a non-passing subject grade. In most subjects there is also a
high variability in test-grades from one year to another.

Teachers’ assessments of the national tests have also been heavily criticized
by The Swedish Schools Inspectorate (2012). The results show that there are
differences between the teachers who assessed the tests and the external asses-
sors who were re-assessing the tests. These differences were mainly found in
the essay part of the English and Swedish tests and, for the most part, were
negative, implying that the re-assessors awarded a lower grade than the
student’s own teacher. These discrepancies could indicate problems with the
validity and reliability of the national tests in that the results of the tests
depend on who the teacher is (Schools Inspectorate, 2012).

However, the re-assessment of the national tests has been criticized by for
example the National Agency for Education (2012b). First, they point out that
the agreement between the original assessments and the School Inspectorate’s
assessments is in general quite high. The discrepancies found mainly
concerned the essay-tests in Swedish and English where, in compulsory
school, the agreement is 56 per cent for the Swedish test, and 62 per cent for
the English test. The National Agency for Education argues that the School
Inspection has not taken into account research on inter-rater reliability, where
agreement between 40 and 70 per cent on essay-type tests is considered high
(e.g. Brennan, 2000). In the re-assessments there are more often negative
discrepancies than positive. However, stricter judgments do not imply that the
judgments are more correct. Moreover, in a third re-assessment of the tests
with the largest discrepancies, an equal number supported the original
assessment. It was also shown that a different scale was used in the re-
assessments, which could affect results in borderline cases. Furthermore, there
is no justification for why the re-assessors should be better in assessing the
tests than the original teachers (National Agency for Education, 2012b).

In a study by the National Agency for Education (2009b) the agreement
between raters for the Swedish writing test was 54 percent, but the result
varied depending on how much training the raters had. The agreement for the
English writing test ranged from between 86-93 percent. Still, there are
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differences in the ratings between teachers and the re-assessors and there are
indications that teachers might be leaner in their assessment. However, many
of the re-assessors from the Schools Inspectorate also argue that they follow
the assessment-directions more strictly than when they are assessing their own
students (National Agency for Education, 2012b).

The re-assessments have also been criticized by Gustafsson and Erickson
(2013) concerning the degree of representativeness of the sample of teachers
chosen to reassess. The sampling design of schools was also criticized, given
that each school only was represented by one subject leading to school differ-
ences also being confounded with teacher differences. Gustafsson and
Erickson (2013) also point out that there are indications that the re-assessing
teachers might be negatively biased in their assessments because they have in-
terpreted their assighment in such way that they become harsher in their
assessments.

National tests have also been shown to measure different dimensions of
abilities. Aberg-Bengtsson and Eriksson (2006) identified different dimensions
in the national tests. Using two-level structural equation modelling they identi-
fied on the within level a broad structural factor which was related to the
mathematics test measuring basic skills, the English test measuring receptive
skills, and to the Swedish reading comprehension test. The structural factor
was distinctly separate from the listening/creative factor, indicating that being
able to argue using verbal language is distinctly different from handling
structural information as represented by, for example, mathematical symbols
and linguistic features. Moreover, a factor representing communicative
mathematic  skills was identified, related to tests measuring oral
communication and problem-solving. The study indicates that national tests
measure different dimensions of abilities, which are related or not related to
each other in different manners (Aberg-Bengtsson & Eriksson, 2006). Ekl6f
and Nyros (2013) also show that social-behavioral aspects, such as perceived
importance and invested effort and motivation, had a positive relation with
test results. These results indicate that national tests may reflect both cognitive
and social-behavioral dimensions.

The studies cited above indicate that the national tests could suffer from
reliability deficiencies, which in turn may lead to results not being valid. Inter-
rater reliability is certainly an important aspect to consider when considering
test reliability. The higher the inter-rater reliability, the better the test, all other
things being equal (Stemler, 2004). However, only focusing on reliability
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aspects in a test would lead to test tasks which are easy to assess. It would
result in an underrepresentation of the more qualified knowledge and skills
stipulated in the curriculum and, ultimately, a poorer operationalization of the
goals and criteria in the curriculum (National Agency for Education, 2009b).
A strength of the tests is that they are constructed from the goals and criteria
in the curriculum (also measuring the more complex goals stated there) and
contribute to the concretization of these goals (SOU 2007:28). This is
important since the tests ate a part of the governmental steering of the school
(National Agency for Education, 2012b). Still, the goals and grading criteria in
the curriculum, and also the grading criteria for the national tests, are open for
interpretation which can result in differences in how, for example, the
teaching is conducted and also how assessment of both the national tests and
of other assighments are executed by teachers. However, nationally repre-
sentative studies on the practical and pedagogical function of the national tests
and how they are valued by teachers and students indicate that they have a
strong legitimacy (National Agency of Education, 2004b).

It is important to note that even though the tests in compulsory school
have similar purposes and function as a support for grading, they also differ in
their construction. While the tests used within the norm-referenced grading
system aimed to create standards in order to categorize students according to
a set of grades, the national-tests used within the criterion-referenced grading
systems aimed at testing the extent to which students fulfil pre-formulated
standards. Throughout the thesis when referring to both the standardized
tests and the national tests the term ‘achievement tests in compulsory school’
will be used.
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3 Dimensionality of grades

Grades are summative assessments of the knowledge and skills that a student
has acquired. Even though other goals are stated in the curriculum as well, a
grade should be an assessment of the students’ actual competence in a certain
subject, implying that grades do only measure a part of the goals set up in
school (Gustafsson, 2006). There are also explicit functions of grades which
grading systems have to be evaluated against. These explicit functions are: a)
the informational function — ie. to give information about the level of
knowledge and skills a student has acquired to the student, to parents and to
the school, b) the motivational function — i.e. to function as a motivation and
an incentive for students’ future studies, c) the selective function — i.e. they
should be able to rank-order students for selection to subsequent levels in the
educational system and, to some degree, predict how a student will be able to
perform in the future.

However, in previous evaluations of grades there have been indications
that there are implicit functions of grades which are not stated in the
curriculum or other steering documents. These implicit functions exist, for
example, in unspoken rules and expectations about how students should
behave and in implied rules concerning the attitudes towards knowledge one
should have in order to receive a certain grade. These implicit rules and
expectations stand in sharp contrast to the construct that grades are supposed
to measure, i.e. knowledge, skills and abilities as they come to be portrayed in
the curriculum (Klapp Lekholm, 2009), as well as being in sharp contrast to
the explicit functions.

A great amount of research also shows that grades do not only measure
knowledge and skills, but that they are multidimensional measures. Grades
seem to encapsulate not only knowledge and skills, but also a plethora of
other aspects (e.g. Alexander, 1935; Andersson, 1998; Bowers, 2011;
Gustafsson & Balke, 2003; Klapp Lekholm & Cliffordson, 2008, 2009). In a
seminal study by Alexander (1935) several factors in school grades were
identified, of which one was named X. The X-factor was viewed as exerting
an important influence for success in all school subjects, and interpreted as

representing persistence and determination. Research has, in accordance with
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the early results of Alexander (1935) shown that both norm-referenced and
criterion-referenced grades have a multidimensional structure (e.g. Gustafsson
& Balke, 1993; Klapp Lekholm & Cliffordson, 2008). Gustafsson and Balke
(1993) investigated the dimensional structure of norm-referenced grades. They
identified latent factors reflecting different subject areas but also identified a
general school achievement factor. This general factor influenced all grades
and was related to students’ cognitive ability. However a part of the variance
in the general school achievement factor could not be explained. It was
hypothesized that this unexplained variance was related to behavioral and
motivational aspects, but also quite substantially to verbal competencies
(Gustafsson & Balke, 1993). Andersson (1998) further investigated the
dimensional structure of norm-referenced grades. A general school
achievement factor was identified which was related to all grades. The
interpretation of the school achievement factor was however not entirely clear
and it was hypothesized that it reflected motivation and adjustment to the
school system. Moreover, neatness and manners were believed to influence
the general factor.

The dimensional structure of criterion-referenced grades has been investi-
gated by Klapp Lekholm and Cliffordson (2008, 2009). Grades were shown to
be multidimensional, reflecting subject-specific dimensions measured by tests
and grades, and a common-grade dimension which cuts across grades and
teachers (Klapp Lekholm & Cliffordson, 2008). The common-grade
dimension could primarily be related to students’ interest and the parents’
commitment to their children’s’ studies (Klapp Lekholm & Cliffordson,
2009). It was also discussed that these discrepancies between tests and grades
could reflect the complexity and the dilemmas that teachers face in managing
the classroom and motivating students — i.e. as a moral dilemma where there
is a pressure of being objective and, at the same time, having a subjective
relation with the student (Klapp Lekholm & Cliffordson, 2008).

Similar results concerning dimensionality have been identified by Bowers
(2008, 2011). Grades were found to consist of both cognitive and social-
behavioral dimensions. Drawing on standardized achievement tests and
teacher-assigned grades, Bowers (2011) identified one dimension related to
knowledge and skills as measured by standardized achievement tests, and one
dimension which was different from the knowledge dimension, and which
was argued to be related to social-behavioral aspects. It was hypothesized that
this dimension could be related to aspects such as effort and engagement and
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“thus ultimately their success at being schooled” (Bowers, 2011, 153). Bowers
(2008) also suggests that grades should be reconsidered as valuable measures
of both knowledge and skills, and of behavioral and social aspects important
for school. It is suggested that grades measure both knowledge and skills and
the “student’s ability to perform well at the process of schooling” (p. 623).

Accuracy of teachers’ assessments

The research on the dimensional structure of grades indicates that grades are
multidimensional measures. This dimensionality has partly been related to
teachers’ grading practices. Similarly, the quality in teachers’ grading has typi-
cally been measured by the discrepancies between different forms of standard-
ized tests on students’ achievement and grades. While grades traditionally have
been regarded as subjective measures standardized achievement tests get to
constitute the criterion measure which have been regarded objective. Research
on the quality of teacher assessments has traditionally shown that teachers’ as-
sessments tend to correlate moderately to highly with tests of students’ actual
achievement. Even though the correspondence tends to be fairly high, there is
unexplained variance which cannot be explained by student achievement
(Stidkamp, Kaiser & Méller, 2012).

The National Agency for Education (2007) has investigated the cor-
respondence between grades and national tests in 9th grade. The results
showed that for most students the grade on the national test and the final
grade were identical, the correlation being about .80. However the results also
showed that there were substantial differences between teachers. It was
significantly more common that the students got a higher grade compared to
the grade on the national test in mathematics and Swedish. In English there
were as many who, in comparison to the test result, got higher grades as who
got lower grades. It was primarily students who did not reach the goals and
got a non-passing grade on the national test that received a higher subject
grade (a passing grade).

Moreover, differences between teachers were found in an early review on
the accuracy of teacher judgments by Hoge and Coladarci (1989). Typically
they found that the teacher judgments were accurate and had a median
correlation with standardized achievement tests of .66. But as in the case of
the study by the National Agency for Education, there was great variability
among teachers. Still, since teacher judgments encompassed a wider array of
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outcomes they concluded that the teacher assessments had a high validity. In a
later review by Harlen (2005) similar results were found, implying that teacher
assessments in general are consistent with test results, but that there was great
variability between teachers.

Stdkamp, Kaiser and Méller (2012) have in a meta-analysis investigated
the correspondence between teachers’ judgment of academic achievement and
actual student achievement as measured by tests. They found that teacher
accuracy as defined by the correlation between teachers’ judgment and
students’ test performance, was fairly high, with a correlation of .63. However,
they point out that the correlation is far from perfect and there still remains
unexplained variance. In a Swedish context Johansson, Myrberg and Rosén
(2012) investigated the correspondence between teacher judgments of
students’ reading skills and the achievement on the Progress in International
Reading Literacy Study (PIRLS). They found, much in line with the research
reported above, that there was a faitly high correspondence between test
results and teacher judgments within classes, but not between teachers.

Teachers’ grading practices

The accuracy of teachers’ assessment is important to investigate since the as-
sighment of grades relies heavily on the expertise of the teacher. The teacher
has to interpret goals and criteria in the curriculum and syllabus for each
course and each subject, and it is assumed that the teacher can make fair and
reliable assessments. The Swedish Education Act (2010) states that there shall
be educational equality between schools irrespective of type and where in the
country the education is provided. This implies that all students, regardless of
whom they are, should be provided with adequate and appropriate schooling.
This also implies that aspects which are irrelevant to the construct of grades —
such as social-behavioral aspects, gender or socio-economic background —
should not influence teachers’ assessments. However, research on the
dimensionality of grades and on the accuracy on teacher judgments indicate
that there might be threats to both the reliability and the validity of grades.

Gender

There is research which indicates that there is an influence of irrelevant
aspects to grades. Research has identified that, in recent decades, girls have
received successively higher grades than boys. This advantage for girls is

32



CHAPTER 3

evident on all achievement levels and in all groups defined by social or cultural
background (Wernersson, 2010). Gitls also seem to gain higher grades in
almost all subjects (Willingham & Cole, 1997).

Svensson (1971) showed that girls get higher grades than boys relative to
their achievement on standardized achievement tests. Traditionally these dis-
crepancies have been interpreted in terms of girls’ higher grades being unjusti-
fied in relation to their achievements on tests (e.g. Emanuelsson & Fishbein,
1986). However, in an analysis of changes in cognitive test results between
1961 and 2005, Svensson (2008) found that while both groups have positive
developments, girls have higher means on both the verbal and the spatial test.
In light of these results Wernersson (2010) argues that the girls’ grades are
instead now more in line with their results on cognitive tests. However, when
investigating both the original assessments and the re-assessments of the
national tests made by the School Inspectorate, Hinnerich and Vlachos (2013)
found that the teachers’ test-scores were lower for boys than for girls in the
original assessments compared to the re-assessments.

The National Agency for Education (2006) found that some of the differ-
ences in grades can be explained by the fact that girls put more time and en-
gagement into their school work, which might be connected to beliefs about
male and female identity. However, Nycander (2006) argues that girls’ higher
grades in relation to national tests can partially be explained by gitls being
compensated for their supposedly subordinate position in the classroom, and
that they are rewarded for their inclination to be helpful.

There is certainly no single factor which can explain gender differences in
grades, and theories attempting to explain these differences take different di-
rections. Furthermore, Klapp Lekholm and Cliffordson (2009) have shown
that the advantage for girls in the common-grade dimension is mediated by
interest. Such aspects could of course affect grades indirectly by resulting in
increased learning, but also directly by being aspects which are recognized as
important in the classroom, and thus for grades.

Educational background

There also seem to be differences in grades which are due to students’ socio-
economical background (SES). Coleman et al. (19606) found that social back-

ground was one of the most important influences on achievement. Even
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though many years have passed since Coleman’s study, students’ SES still
seems to be important.

The concept of socio-economical background is often a composite of cul-
tural, economic, social and educational capital. However, Yang (2003) found
that the different dimensions of SES influenced achievement differently, and
that the SES concept is multidimensional. When investigating the different as-
pects of the SES concept separately, economic capital did not have a positive
impact on achievement. Rather, the parents’ education was the most
important aspect for school achievement. The importance of the educational
environment in the home is also emphasized by Bloom (1976). Similarly, in
studies like PISA, the number of books at home stands as a proxy for SES,
where a large number of books in the home indicates a family environment
that promotes education and academic effort (Woessmann & Peterson, 2007).

Students with higher home educational backgrounds tend to be high
achievers in school (Hattie, 2009; Woessmann, 2004) and to choose mote
theoretically-oriented tracks (Reuterberg & Svensson, 2000, Svensson, 2001).
In addition, there are indications that the impact of parents’ education for
students’ results is constant (e.g. Gustafsson & Yang Hansen, 2009; Bohlmark
& Holmlund, 2011). However, the National Agency for Education (2012c) de-
tected a slight increase in the importance of parents’ education when using a
finer-graded scale.

The influence of educational background on grades and tests could be a
result of the fact that these students have more support from the home envi-
ronment with the school work, which increases learning and leads to higher
achievement in school. It could also be argued that students from homes with
a higher educational background are more aware of codes and conduct in
school (Bjérnsson, 2005) which could thus influence grades, even if these as-
pects should not be of importance in the grading process. In addition, the
school has a compensatory role, implying that it should compensate for the
influence of social background.

Research on the dimensionality of grades reveals a complex pattern of the
influence of educational background on the different dimensions of grades
(Klapp Lekholm & Cliffordson, 2008, 2009). Apart from the differences due
to educational background on grades, there are additional differences in the
common-grade dimension to the advantage of students with lower
educational backgrounds. These differences were interpreted as a
compensatory grading practice employed by teachers, implying that students
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are compensated for their disadvantaged situation by teachers considering
social-behavioral aspects to a greater extent in their grading. It was argued by
Klapp Lekholm and Cliffordson (2008, 2009) that considering such social-
behavioral aspects in the grading process might be an attempt to motivate
students, meaning that teachers are concerned with the consequences of
grades. Partial evidence of a compensatory grading mechanism is also shown
by the fact that students with a lower educational home background tend to
be overrepresented in the group of students who gain a passing grade despite
the fact that they do not reach all the goals for a passing grade (National
Agency for Education, 2012c).

In contrast to the findings of a compensatory mechanism, Hinnerich and
Vlachos (2013) found in their investigation of the different assessments of the
national tests that the teachers’ test-scores were lower for students with lower
home educational backgrounds in the original assessments. These results
rather suggest that students who tend to have relatively weak study results are
disadvantaged by teachers in their assessments. However, the effects were

quite small and concern test-scores not grades, and are in conflict with what
has been found elsewhere (e.g. Klapp Lekholm & Cliffordson, 2008).

Social-behavioral aspects

Results have also shown that teachers tend to take social-behavioral aspects
into account when assigning grades (e.g. Brookhart, 2013), implying that
teachers award grades both on the basis of knowledge and skills and on a
multitude of other aspects (Brookhart, 1991; Cizek et al., 1995; Cross & Frary,
1999; McMillan, 2003; Randall & Englehard, 2010). Brookhart (1991) refers to
this as a “hodgepodge grade of attitude, effort and achievement” (p. 63).
Studies on teachers’ grading practices have found that, when assigning grades,
teachers tend to consider both achievement and aspects which are not related
to achievement, such as social-behavioral aspects, (Cross and Frary 1999;
McMillan 2001; McMillan, Myran, and Workman 2002; Randall and
Englehard 2009a, 2009b, 2010).

In Brookhart’s (1993) analyses of teachers’ grading practices Messick’s
(1989) validity theory was used. It was found that teachers tend to argue that
taking account of effort and other social-behavioral aspects in their
assignment of grades was important in relation to treating their students fairly
and since they are concerned with the consequences of grades. Thus, what is
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recommended in the grading standards and teachers’ concerns about social
consequences come into conflict. Additionally, it was found that this type of
grading practice was motivated by its importance for the development of stu-
dents’ self-esteem. Further, it was argued that the teacher functions both as a
judge and an advocate for the student and that they have to make compro-
mises between these two roles, which results in the inclusion of irrelevant as-
pects.

Annerstedt and Larsson (2010) investigated grading in physical education
in Sweden. They found that the grading could be questioned with respect to
equity and fairness and that the grading was somewhat arbitrary. For example,
the teachers in physical education considered behavior as an important aspect
when assigning grades, and teachers also seemed to have internalized the
criteria of a certain grade. However, these internalized aspects were not based
on knowledge and skills.

Moreovert, students’ individual development plans have been shown to be
influenced by understandings of the “perfect student”. An individual develop-
ment plan is a document which is meant to function as a support for students’
learning and it should consist of two parts; one which is an assessment of
knowledge and skills, and another which consists of aims which the student
should work towards. As shown by Mirell-Olsson (2012), there is much focus
on attitudes and behavior in the development of an individual development
plan. This indicates that students are expected to conform to the implicit ex-
pectations from school, and in the individual development plan that
knowledge and skills are connected to the behavior in school (Mirell-Olsson,
2012).

Researchers, especially within the psychological domain, also indicate that
halo effects or halo errors are a part of subjective assessments (Dennis, 2007).
Indeed grading can in some respects be classified as a subjective assessment of
students’ achievements. Halo-error is classified as a cognitive bias in the
assessment of performance (Dennis, 2007). According to the results and
definition by Nisbett and Wilson (1977) the halo effect implies “that global
evaluations of a person can induce altered evaluations of the person's
attributes, even when there is sufficient information to allow for independent
assessments of them” (p. 250). This implies that if we like a person the
assessment of other attributes which are not known will be affected by this
overall impression. The contrary scenario is also true (Nisbett & Wilson,
1977). Investigations of halo effects in educational settings are rare. However,
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Dennis (2007) investigated the halo effects on grades awarded by two raters
on undergraduate projects. There were halo effects on the grades awarded and
the effects did not differ with respect to how regular the contact with the
students was. This implies that halo effects could be present in teachers’
grading causing influence of irrelevant aspects in teacher-assigned grades.

The decision-making concerning grades relies primarily on classtoom as-
sessment. In classrooms, many factors are in play that affect such assessments.
McMillan’s (2003) theory on classroom assessment takes account of the
myriad of these factors and how they can affect teachers’ decision-making.
They include the teacher’s own beliefs, expectations and values, as well as
external factors. Hence, teachers are faced with a complex situation where, on
the one hand, they are both have to balance classroom reality in motivating
students, their own values and attitudes towards teaching and learning, and,
on the other, carrying out objective and fair assessments (Klapp Lekholm,
2010). Brookhart (1993) indicates that this complex classroom reality might be
reflected in teachers’ grade assignment, which could imply that grades reflect
construct-irrelevant  variance (Messick, 1989) which, in a long-term
petspective, would have consequences on several levels both for individuals
and institutions.
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4 Cognitive abilities

Spearman’s two-factor theory of intelligence can be regarded as the starting
point for intelligence theories based on factor analytical approaches. His two-
factor theory could account for the correlations that were found between dif-
ferent measures of cognitive performance (Shneider & McGrew, 2012).
Spearman found that both measures of achievement and different measures
of reasoning and sensory discrimination were positively correlated. From this
he concluded that the correlations between these measures could partly be
determined by a general factor of intelligence, g Spearman’s findings were
challenged by Thurstone who rejected the notion of a general factor and
instead suggested that there were several distinct abilities and that the
correlations between these were not indicative of a general factor.

However, to this date, there is ample evidence that a hierarchical structure
of intelligence is able to reflect the complexity of human intelligence. The
hierarchical model of intelligence as defined by Horn and Cattell (1966)
identifies factors of differing generality at different levels. A large set of
narrow factors are at the lowest level of the hierarchy, and a small set of broad
factors at the second level. On the second level one can identify the broad
factors Gf, a general de-contextualized ability to reason and solve problems in
novel situations; and Gg, which represents knowledge and skills acquired
through education and experience in several domains (Cattell, 1963; Horn &
Cattell, 1966). Cattell did not define a third-order general factor of intelligence
and, instead, Spearman’s g was broken down into Gfand Ge. However, in an
extensive empirical study by Carroll (1993), an extension of the Horn-Cattell
Gf-Ge model was defined with a third order general intelligence factor at the
apex of the model. A representation of both Cattell-Horn’s and Carroll’s
models integrated is referred to as the Cattell-Horn-Carroll (CHC) model.

Schneider and McGrew (2012) describe the CHC model as a taxonomy of
cognitive abilities, intended to theoretically describe how people differ in their
cognitive abilities. The CHC model is empitically supported and is regarded as
the most comprehensive model of the structure of human intelligence
(McGtrew, 2009). However, there are still controversies concerning the defini-
tion of a general factor. While for example Carroll (1993) argues that g is the
cause of the positive manifold, i.e. the positive correlations between tests of
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mental ability, Horn and Blankson (2012) argue that almost all tests of
cognitive ability correlate positively and, if such a general ability exists, it will
be weak, hard to detect and hard to interpret. However, a solution to this
controversy has been identified by Gustafsson (1984) who argues that the g
factor, as it is perceived by Spearman, is much in accordance with the Gf
factor as it is perceived by Horn and Cattell (1966). In several empirical
studies it has been found that g and Gf can be defined as one and the same
factor since unity between these has been identified (e.g. Gustafsson, 1984,
1988; Valentin Kvist & Gustafsson, 2008).

Investment theory

While the structural part of the human intelligence has gained substantial
attention, Cattell’s (1971, 1987) developmental Investment theory has not
received similar recognition. Investment theory concerns the development of
intellectual abilities and states that there is a causal relationship between Gf
and Ge where Gfis considered as a general ability influencing the development
of knowledge and skills. While there are a number of studies testing the
hypothesized relations in Investment theory, the patterns of results are some-
what unclear. However, the perfect relationship between Gfand gidentified by
Gustafsson (1984) and Valentin Kvist and Gustafsson (2008) could give indi-
rect support for the Investment theory:

This perfect relation between Gf and g may, according to the Investment
theory, be interpreted to be a consequence of the ubiquitous involvement
of Gfin acquisition of knowledge which implies that Gf will be a source of
variance in each and every task which requires learning of new knowledge
and skills. These results therefore provide indirect support for the
Investment theory” (p. 9).

Cattell’s (1971, 1987) Investment theory can be considered as an extension of
the structural GfGe theory or the developmental part of the GfGr theory
which describes the causal relationship between Gf and Gre. Stated more
mundanely, the theory was intended to provide an answer as to why some
people know more than other people, positing that people with high level of
Gf have fewer limitations in acquiring new knowledge than people with lower
levels of Gf (Schneider & McGrew, 2012). This implies that individual
differences in Gr depend on the level of Gfand, due to the involvement of Gf
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in all knowledge acquisition, Gf will be reflected in all tasks reflecting
knowledge.

Interests

Figure 1. Adaptation of Cattell’s Investment model

Gfis formulated to be a general, relation-perceiving ability connected with the
maturation of the brain which is associated with genetic factors. This general
ability can be applied to any sensory, motor or memory area and determines
the rate of learning different tasks. The influence from Gfis particulatly strong
in learning of areas which demand understanding of complex relations, such
as reading, arithmetic and reasoning. Hence, learning of such complex atreas
will depend on the level of Gf. Knowledge and skills are then developed
through practice and experience. These acquired abilities are labeled G¢, which
are influenced by the general ability Gf. As is evident in Figure 1, Cattell
(1987) also recognized that much learning comes about due to many non-
ability factors. These non-ability factors are involved in the investment people
out into learning, meaning that people invest, for example, time, effort and
interests into the acquired abilities Ge. The acquired abilities also depend on
the opportunities to learn, meaning that without the opportunity to learn there
would be no return on Gf.

This implies that all these factors are invested into learning, and that
knowledge and skills are developed through practice and experience. The ac-
quired abilities — i.e. G¢ — are influenced by Gfwhich also determines the level
of the output of this investment. In turn G also enables children’s learning in
school in fields such as reading and writing. These acquired abilities can also
be labeled Ge. Accordingly, school achievement is influenced by Gf and the
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previous level of Ge as well as the time and interest invested, and the
opporttunity to learn, both directly and indirectly via Ge (Figure 1).

However, the pattern of results in previous studies testing the theory is ra-
ther unclear. This might in part be explained by the definition of Ge. The diffi-
culties involved in defining Ge¢ are recognized by many researchers (e.g.
Ackerman, 1996, 2000; Gustafsson & Carlstedt, 2006). While Cattell (1987)
defined Gr as acculturated learning in a wide range of domains, different
researchers infuse different meanings into Gg, both as a composite of different
learning achievements in different domains and, more narrowly, as verbal
comprehension (Kan, Kievit, Dolan & van der Maas, 2011). Postlethwaite
(2011), for example, defines measures of Ge as “the efficiency with which an
individual has learned a variety of material over a long period of time”
(p-150.). Research which has emphasized Ge as a predictor over Gf has also
adopted this somewhat broader definition of Ge¢ (e.g. Ackerman, 2000;
Gustafsson & Carlstedt, 2006; Postlethwaite, 2011). Nevertheless, Kan et. al.
(2011) extended the Valentin Kvist and Gustafsson (2008) finding that Gfand
g have a correlation of unity in homogenous samples by showing that the
verbal comprehension factor had a relation of unity with G¢ when the group is
homogenous with respect to education. Thus, in culturally and educationally
homogenous samples “the interpretations of G as exposure to education and
Ge as verbal comprehension intersect” (Kan et al, 2011, p. 297). The
homogeneity and broadness of the G¢ measure seems to play a part in the
results when testing Investment theory.

The somewhat inconsistent results in previous investigations of the theory
may also in part be a factor of age. While the direct effects of Gf on learning
exert the largest influence in the early development of a child through the
early school years (Cattell, 1987), previous investigations of Investment theory
have typically been conducted with adolescent or adult samples (e.g.
Ackerman, 2000; Gustafsson & Carlstedt, 2006). This might imply that the
developmental period where Gf exerts its direct influence has passed and
explain why no direct effects of Gfwould be evident.

Encapsulation theory

Encapsulation Theory, developed by Gustafsson and Carlstedt (2006), can be
regarded as an extension of Cattell's (1971, 1987) Investment theory.
Encapsulation theory takes its point of departure in results recognizing the di-
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minishing importance of Gfand the increasing importance of Gein knowledge
acquisition. It is argued that these results arise because measures of Ge include
Gf variance, which is predictive of learning and achievement and, in addition,
that G reflects individual differences in knowledge and skills which are of im-
portance for further learning and achievement. According to Encapsulation
theory, the individual differences in Gf are encapsulated in Ge, and all the
information from G is encapsulated in the high school GPA (Grade Point
Average). Encapsulation theory has been empirically tested with a sample of
3089 men admitted to a graduate engineering program. In the empirical part,
no direct effects of Gf on achievement were found (Figure 2). Alternative
models were set up but they ecither did not fit data well, or had only a
marginally acceptable fit, while the original hypothesized model had an
excellent model fit.

Cred
Points

It was argued that no predictive efficiency is gained by adding a Gf measure

Figure 2. Gustafsson’s and Carlstedt’s (2006) simplex model.

when measures of Geand prior knowledge are available. This implies that the
development of knowledge and skills increasingly relies on Ge, and that the in-
fluence of Gfis primarily indirect and mediated via G¢ (Figure 2) (Gustafsson
& Catlstedt, 2000).

PPIK theory

Another extension of Investment theory is the theory of PPIK (Process, Per-
sonality, Interests, and Knowledge) developed by Ackerman (1996) to
describe intellectual development in adults. PPIK theory relies heavily on
Cattell’s (1987) Investment theory. However, instead of drawing the distinc-
tion between Gfand Ge, Ackerman makes a distinction between intelligence-
as-process and intelligence-as-knowledge. The intelligence-as-knowledge
concept is close to Cattell’s (1987) original description of G, but in line with
Gustafsson and Carlstedt’s (2000) definition of G, it is much broader and
deeper in scope. It is also emphasized as a predictor. PPIK theory puts more
emphasis on domain-specific knowledge and on the importance of personality
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and interests in determining the direction of the effort which is invested into
the knowledge acquisition and the maintenance of this knowledge acquisition,
i.e. of intelligence-as knowledge. The theory has, in a series of studies, been
empirically tested (e.g. Ackerman, 2000; Ackerman & Beier, 2006; Beier &
Ackerman, 2001; Beier & Ackerman, 2005). These studies confirm the
proposal of a broad investment model with G as the most important factor in
the acquisition of knowledge and skills of adults. Gf, or intelligence-as-
process, is seen as determining the output of the investment. Intelligence-as-
knowledge is the result of this investment, but also a result of a series of
individual choices. Personality traits determine the direction and intensity of
intelligence-as-process and these non-ability factors also drive the
maintenance of domain specific knowledge during the adulthood (Ackerman,
2000).
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5 Validity

Since grades are used for selection they are high-stakes instruments and can
have serious consequences for students. Hence, the validity of grades is an im-
portant aspect to consider, and questions concerning the functions of grades
can certainly be viewed from a validity perspective. In this area of research
Messick’s (1989) validity framework has been shown to be particularly useful
(e.g. Klapp Lekholm, 2008; Nystrém, 2004), because it encompasses both the
inferences drawn from assessments, and their consequential aspects.
However, Messick’s (1989) validity theory does not give particular guidance in
practical application in educational settings, which is also beyond the scope of
this thesis. It has also been argued that the ever-increasing broadening of
validity theories has increased the gap between validity in theory and validity
in practice (Wolming & Wikstrom, 2012).

Moss, Girard and Haniford (2000) argue that the validity theories devel-
oped in the educational measurement tradition focus on standardized assess-
ments and thus only gives circumscribed information about student learning
and that there is a limited amount of interpretations, decisions and actions
which can be supported by the wvalidity evidence provided by such
assessments. However, Moss et. al. (2000) also recognize that the resources
within the educational measurement perspective can be used when there is a
goal to develop a common validity argument which can support the
interpretations, decisions and actions which are relevant across individuals and
across situations. They also recognize that validity theories within educational
measurement are first and foremost developed in order to evaluate the
intended interpretations of measurements. In the present thesis the intended
interpretations of subject grades are of focal interest and interpretations and
decisions which have relevance across individuals, not that is the practical
application per se. Issues concerning the intended interpretation of grades,
predictive validity and selection are not context-bound; rather they ask for a

common validity argument.
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Traditional views on validity

Traditionally the validity concept has been divided into different categories of
validity: content validity, predictive and concurrent criterion-related validity,
and construct validity. Content validity refers to the extent to which the
content of a test or a measure covers the content of the domain one measures.
Criterion-related wvalidity implies relating the results of an instrument to
another external criterion. Criterion-related validity is usually divided into
predictive validity and concurrent validity. Predictive validity concerns how
well an instrument reflects an external outcome that occurs in the future, for
example how well compulsory school grades can predict performance in
upper secondary school. Concurrent validity deals with how well an
instrument reflects another external measure that occurs simultaneously, or at
least in the same time-frame (Messick, 1990).

Early research on different instruments used for selection of individuals to
different educational institutions has in the past focused primarily on an in-
strument’s predictive validity. Validity was thus seen as a property of the
instrument itself. In Cureton’s (1951) seminal text validity was described as
indicating “how well the test serves the purpose for which it is used” (p. 621).
Accordingly, a test could have many validities depending on the correlation
with criterion scores from different areas. Primarily, the view of validity was
on relevance, ie. if the test measures what it was designed to measure.
However, during the years after Cureton’s (1951) text, validity theories within
the educational measurement environment have seen a change in how validity
is perceived.

During the second half of the 1900s the conception of validity began to
broaden and validation concerned questions regarding the interpretation of an
instrument in relation to constructs anchored in psychological theories, rather
than questions concerning an instrument’s predictive validity. Cronbach and
Meehl (1955) introduced the term construct validity, which refers to the
empirically based interpretation of an instrument which is also linked to the
theoretical framework. They argued that for construct validation it is
necessary to employ a theoretical framework suitable for that which is the
subject of measurement, but also an empirical framework for how
measurement is to take place, as well as specifications for the relations

between these networks. Cronbach (1971) also discusses how construct
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validity is the overarching form of validity and how all other aspects of validity
are subordinate or secondary.

Construct validity

With Cronbach and Meehl’s (1955) introduction of construct validity, the con-
ception of validity has changed and broadened. With Messick’s (1989) validity
chapter the unified validity theory was presented, which gives an even broader
view of validity. The unified view on validity implies that it is a scientific
inquiry into the meaning of a score. This implies that the validity concept has
been expanded to encompass aspects other than merely ‘measuring what one
intends to measure’ and it is no longer a property of a test or an assessment.
Rather, validity refers to the interpretations and inferences which are drawn
from the results of a test or an assessment and the decisions and actions taken
based on these interpretations and inferences.

Hence, validity is not connected to the instrument itself, but to the infer-
ences one makes on the basis of the outcomes. Validity concerns the interpre-
tation of a score and how it is used and which consequences it will have.
Messick (1989) also holds that both the empirical evidence and the theoretical
perspectives should be consistent with the inferences drawn and the usage of
the score. “In essence” he argues, “test validation is empirical evaluation of
the meaning and consequences of measurement” (Messick, 1990, p. 2). Hence,
the different ‘categories’ of validity traditionally formulated rather all relate to
construct validity since they contribute to the meaning of the score and thus
are aspects of construct validity. Further, in the applied use of a test, construct
validity needs to be supported by evidence of the relevance of the test to the
purpose and the utility of the test in the setting (Messick, 1989).

Messick (1989) also presents a model referring to the different facets of va-
lidity. The different facets in the model refer to the evidential basis of test in-
terpretation and test use, as well as the consequential basis of test
interpretation and test use. Hence both how a test score, a grade or other type
of outcome is interpreted and used, and what evidence and consequences it
will lead to, is taken into consideration. It also aims at identifying two major
threats to validity; construct underrepresentation, meaning that a measure is
too narrow, and construct irrelevant variance, meaning that a measure is too

broad, measuring aspects irrelevant to the construct. However, the different
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facets are intertwined and both in test interpretation and test use, the
evidential and consequential basis needs to be considered.

If we follow Messick’s (1989) facets of validity we would first ask if the in-
ferences drawn from a score are valid (from here on grade), which has to do
with construct validity; does the grade measure what it was intended to meas-
ure? The second part has to do with value implications; how do the interpreta-
tions of the grade affect views on knowledge, and what is important to learn?
The last two aspects deal with the usage of the grades; can the usage of grades
for different purposes can be justified in the relation to the interpretations of
the construct of grades, and what social consequences, for example for pur-
poses of selection, attach to the use of grades? Thus, questions that need to be
asked are what is the meaning of grades, are they relevant measures in relation
to their purposes, are they possible to use in decision- making, and what are
the social consequences of using them?.

As stated above there could be several potential threats to the validity of
grades, i.e. construct irrelevant variance and construct underrepresentation. If
grades reflect such aspects which are not stated in the grading criteria, and if
aspects irrelevant to the construct of grades are indeed allowed to influence
them, grades would suffer from construct irrelevant variance. Another threat
to the validity of grades is construct underrepresentation, which would imply
that the grade is too narrow in relation to its construct, implying that greater
importance is given to one or a couple of abilities stated in the criterion while
others are left out.

If any of these potential threats to validity would be relevant in relation to
grades, the inferences drawn could be distorted and the relevance of grades be
problematic. It would also lead to social consequences when grades are used
for different purposes, such as selection (Allen, 2005). However, Messick
(1989) argues that adverse social consequences of using a test or a grade, for
example for selection, does not lead per se to an interpretation that the usage
is invalid. Only if the adverse social consequences can be connected to
sources of invalidity, such as construct irrelevant variance, can one question
whether the usage of the test or grade is valid. Consequences of using grades
which suffer from construct underrepresentation or construct irrelevant
variance would be evident for both individuals, institutions and society.

There are opponents to Messick’s (1989) inclusion of social consequences
into the validity concept. Some researchers argue that social consequences of
using tests or grades are an important issue to consider, but that it should not
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be mixed up with the validity concept. However, since grades play such a great
part in people’s future opportunities, and since they are used for decision-
making that impacts on people’s life chances, social consequences seem to be
an important part of the validity of grades. It is important to note though, that
when evaluating the wvalidity of grades, and indeed also the social
consequences of using grades, Messick (1989) argues that one has to juxtapose
the supposed use of the assessment against other types of assessments
supposed to serve the same purpose.

Predictive validity

Messick’s (1989) unified validity theory clearly shows that construct validity is
the overarching validity, while the other types of evidence are subordinate.
Still, as shown by the argument above, these subordinate validity types are also
important when considering the validity of a measure. Messick (1989) argues
that decisions such as selection are based on the inferences drawn from a
specific measurement. Grades and other types of tests used for selection are
assumed to predict future school achievement, which implies that predictive
validity is indeed an important aspect of validity to consider.

Aptitude and achievement

The kind of solution or type of instrument used for predicting future learning
and achievement is a matter of whether aptitude or achievement should be fo-
cused on when rank-ordering individuals for selection. This distinction be-
tween aptitude and achievement was present already during the development
of the first intelligence tests by Binet and Simon. They made a distinction be-
tween three different modes of assessing intelligence: 1) The medical method
— which aims to find proof for an inferior intelligence by assessing anatomical,
physiological and pathological signs; 2) The pedagogical method — focusing
on making indirect assessments of intelligence by assessing the acquired
knowledge; and 3) The psychological method — aiming to making direct
assessment of intelligence with different tests of reasoning and memory
(Ackerman, 1996). The psychological method measures aptitude or capacity of
learning, which is also the aim in tests such as the SAT and SweSAT, while the
pedagogical method measures achievement, such as different types of
standardized achievement tests and grades.
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The aptitude and achievement distinction is closely related to the
distinction of Fluid intelligence (Gf), which represents reasoning and thinking
in novel situations, and Crystallized intelligence (G¢), which represents
culturally valued knowledge and skills achieved through schooling, made by
Cattell (1963). Lohman’s (2004) fluid-crystallized continuum is also based on
the distinction between Gf and Ge, where tests measuring cognitive abilities
can be found on the fluid end and school grades can be found closest to the
crystallized end.

Predictive validity of Gfand Gc

According to the predictions from Investment theory, Gf should have its
strongest influence on the development of knowledge and skills in younger
ages and eatly school years (Cattell, 1987). There is research which investigates
the predictive power of both Gf and Ge¢ on eatly skills such as reading
achievement, writing ability and mathematical achievement.

In a study by Evans, Floyd, McGrew, and Leforgee (2001), the relationship
between the Cattell-Horn-Carroll (CHC) theory and reading achievement
across childhood and adolescence, in a sample ranging between 6 and 19
years, was investigated. It was found that there was a strong relationship
between Geand reading achievement across ages. The relationship between Ge
and reading achievement also seemed to increase up until the age of 15.
However, no relation between Gf and reading achievement was identified.
Francis, Fletcher, Maxwell and Satz (1989) found in a longitudinal study that
there was an equally strong relation between Ge¢ and Gf and reading
achievement in grade 1. However, for reading achievement measured later,
only Gr was important. De Jong and van der Leij (1999) found that there was
a decrease in the relation between Gf and reading achievement between the
first and the second grade.

Floyd, McGrew, and Evans (2008) investigated the relationship between
the CHC ability measures and writing ability in a sample ranging between 7
and 18 years. They found that G¢ was the strongest and most consistent
predictor of writing ability across childhood and adolescence. McGrew and
Knopik (1993) investigated the relation between CHC ability measures and
writing ability in a wider age sample ranging between 5 and 79 years.
Processing speed and Ge had the most consistent relation with writing ability.
However, the relation with processing speed (the ability to perform simple
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cognitive tasks fluently and quickly) decreased over the years while the relation
with Ge increased. Gfhad its strongest relation with basic writing skills in the
carly years (6-13 years) and had a consistent relation to written expression
across all ages.

The relationship between CHC ability measures and mathematics achieve-
ment was investigated by Floyd, Evans and McGrew (2003) in a sample of
children and adolescents between 6 and 19 years old. G¢ had the strongest
relation with both mathematical calculation skills and mathematical reasoning.
After the age of 9 Gr only had a moderate relation with mathematical
calculation skills, while the relation between Ge¢ and mathematical reasoning
was moderate but seemed to be strong after the age of 10 and for the
remaining years. Gf had a moderate relation with mathematical calculation
skills and a somewhat stronger relation with mathematical reasoning
throughout childhood and adolescence.

The research above points to the importance of both Gf and Ge in
predicting future achievement. While Gfseems to have a constant relation to
certain skills and to be most important in the younger years, G¢ seems to
increase in importance throughout childhood and adolescence, which is much
in concordance with the Investment theory.

The importance of Gr as a predictor of future achievement is also shown
in adolescent and adult samples. In several studies G¢ tends to display a
superior predictive power when it comes to predicting achievement.
Posthlethwaite (2011) showed that Gr¢ was a superior predictor of several
outcomes. In a meta-analysis of over 400 studies, Postlethwaite (2011)
examined the ability of Gf and Gr to predict real wotld outcomes. It was
shown that measures of Gr are stronger predictors of academic achievement,
both at high school and college. Similarly, G¢ was also found to be a better
predictor of job performance than Gf.

Ackerman and colleagues have in a series of studies showed that G and
prior knowledge are stronger predictors of future achievement than Gf in
adult samples. In a study by Beier and Ackerman (2005) Gf, Gr and prior
knowledge were investigated as predictors of learning new information about
cardiovascular disease and xerography. A video presentation and a homework
assignment were used as methods for learning. The sample consisted of 199
adults who were between 19 and 68 years old. The path analysis showed that
Ge was a strong predictor of learning, both through a direct effect and
through an indirect effect via prior knowledge. A direct effect from Gf was
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identified on the video presentation, but there was no direct effect on learning
from the homework assignment. Even though the effect of Gf was strong on
learning it was indirect and mediated via Ge.

Ackerman, Bowen, Beier and Kanfer (2001) investigated different determi-
nants of knowledge, including measures of Gf and Ge¢ in Physical Sci-
ence/Technology, Biology/Psychology, Humanities and Civics domains. The
sample consisted of 320 university freshmen. Structural equation modeling
was used to investigate the influence from the different determinants
including Gfand Ge. Ge had substantial relations with all knowledge variables,
while Gf only had a direct relation with the Physical Science/Technology
variable.

The research above shows that Ge generally is a better predictor of
achievement than Gf in adolescent and adult samples. This is also in
accordance with Encapsulation theory, which predicts that Gf only will have
direct relations with learning and achievement in younger samples and when
there are measures of G available there will be no extra information provided
by Gf. This is because Ge reflects the variance from Gfwhich is predictive of
learning and achievement but also that it reflects individual differences in
knowledge and skills which are of importance for future learning and
achievement (Gustafsson & Carlstedt, 2000).

Predictive power of school grades

As indicated above, measures of Gr have a good predictive power when it
comes to predicting future achievement. According to Lohman’s (2004) con-
tinuum, school grades are placed closest to the crystallized end and thus
reflect not only the information from G but also a wider array of knowledge
and skills. Grades should be able to predict study success when they are used
for selection and it is also important for educators that students have the
knowledge and skills which are required to handle the education. Were it to be
otherwise there would be consequences both for the individuals, but also for
the quality of the education. It is also important that the selection is fair for
the individuals, but also that it is effective in that the students who are best
equipped to successfully complete the education are selected.

In most countries measures of previous school achievement or measures
of capacity for learning are used when selecting students for further education.
In Sweden students’ grades alone are used for selection into upper secondary
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education, while for selection into higher education both grades and the
SweSAT, a test designed to measure capacity for learning, is used. The
SweSAT is heavily loaded by G¢ and aims to measure both verbal and non-
verbal abilities as well as the capacity to handle information (Carlstedt &
Gustafsson, 2005).

An abundance of research shows that measures of previous school
achievement, including school grades, are better predictors of achievement
than are measures of Ge, which in turn are better predictors than measures of
Gf (e.g. Atkinson, 2004; Cliffordson, 2008; Gustafsson & Catlstedt, 2000).
One possible explanation might be that school grades reflect all the
information from Ge but also a wider range of knowledge and skills and, in
addition, social-behavioral aspects which are of importance for future
achievement (Gustafsson & Carlstedt, 20006). Beier and Ackerman (2005) also
argue that when the criterion and predictor are better matched in terms of
content and breadth, predictive power will increase. Measures of achievement
and indeed grades are broader and more closely matched with curricular
content than tests which measure cognitive ability or capacity for learning.

Atkinson (2004) argues that measures of achievement are better predictors
of academic success since they have higher predictive power but also because
they are more closely aligned to the curriculum and are less related to socioec-
onomic background (Atkinson, 2004; Atkinson & Geiser, 2009). Further, he
argues that achievement tests which reflect curricular content would send a
message to students that studying in school is the best way to prepare for
further education (Atkinson 2004). Grades are also measures of achievement
and they are similarly closely connected to the curriculum, and additionally
reflect a wider representation of the curricular content.

Traditionally tests measuring capacity for learning have been seen as more
rigorous measures of students’ knowledge and skills (Geiser & Santelices,
2007), while grades have been seen as inadequate in communicating
information about students’ knowledge acquisition (Allen, 2005). This is
because they are considered to reflect construct irrelevant variation, which
distorts the interpretation of grades. There also are indications that grades are
not comparable between schools and over time, and that they suffer from
grade inflation (Gustafsson, Cliffordson & Erickson, 2014). However, despite
arguments of the inappropriateness of grades, grades have been shown to be
more powerful predictors of educational success than different forms of tests
measuring capacity for learning and standardized achievement tests and,
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consequently, are considered to be the most valid instruments for selection
(e.g. Almlund, Duckworth, Heckman & Kautz, 2011; Bowen, Chingos &
McPherson, 2009; Carroll, 1982; Cliffordson, 2008; Geiser & Santelices, 2007;
Gustafsson, 2003; Gustafsson & Catlstedt, 2000).

The predictive pattern of school grades and standardized tests designed to
measure capacity for learning, such as the SAT, is discussed in Almlund et.
al’s (2011) review of the power of personality traits as predictors of academic
achievement, health, economic success and crime. They conclude that stand-
ardized tests like the SAT are good at predicting later achievement and
occupational outcomes. However, in line with several other findings, they also
acknowledge that cumulative GPA is a much stronger predictor of high
school graduation and college-rank in class than standardized tests like the
SAT. Almlund et al. (2011) argue that standardized tests and grades are
associated with each other, but there are also obvious differences. While the
SAT is meant to measure capacity for studies, grades measure achievement
and are more closely aligned with the curriculum (Atkinson, 2004). Almlund et
al. (2011) suggest that these differences in predictive pattern might be
explained by personality factors such as conscientiousness. While standardized
tests such as the SAT are more strongly related to Gf, school grades are more
strongly related to different facets of conscientiousness, such as self-control
and to conscientious behavior in the classtoom. Thus, standardized tests
measuring capacity for learning are good predictors of future achievement,
but teacher assigned grades tend to be stronger predictors.

Most studies on the predictive validity of grades have investigated the pre-
dictive validity of high-school grades or upper secondary school grades in
terms of admission to higher education. These studies have typically been
conducted in an American context. Numerous studies have investigated the
predictive power of different types of standardized admission tests, such as
the SAT and high school grades, finding that grades are more accurate
predictors of achievement (e.g. Camara & Echternacht, 2000; Fleming, 2002;
Fleming & Garcia, 1998; Hoffman & Luwitzki, 2005; Komarraju, Ramsey &
Rinella, 2012). Camara and Echternacht (2000) found in their literature review
that high-school grades are better predictors of achievement than the SAT.
This was also true when different criterion measures were used, such as
freshman grades, graduation and cumulative GPA. Hoffman and Lowitzki
(2005) also found that, for minority-group students, high-school grades were
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stronger predictors of academic achievement than were standardized test
scores.

In a Swedish context Cliffordson (2008) investigated the predictive validity
of Swedish upper secondary school grades and the SweSAT in a sample of
about 164 000 students born between 1974 and 1982. The sample included
students who had graduated upper secondary school both with norm-
referenced and criterion referenced grades. Two-level modelling was used to
investigate the differences in predictive validity between upper secondary
school GPA and the SweSAT. The results showed that upper secondary
school grades were stronger predictors than the SweSAT. Despite the
differences in design and purpose between the two grading systems they were
equally strong in predicting success in higher studies. In fact, the critetion-
referenced grades had somewhat stronger relation in predicting success in
higher studies. The variability between programs and the impact of subject
were also less noticeable for the school grades compared to the SweSAT.

However, school grades have also been shown to be related to and able to
predict other outcomes such as job performance (Roth, BeVier, Switzer &
Schippman, 1996). Miller (1998) investigated the effect of high school grades
on later earnings. It was found that grades predicted long term earnings and
productivity both for men and women even when controlling for background
variables such as SES, region, ethnicity and school. Further, it was argued that
some part of the gains in productivity can be explained by the soft skills that
employers are asking for and that these also were reflected in grades.

A literature review on school, learning and mental health by Gustafsson, et
al. (2010) discusses the relation between achievement and mental health. It
was found that poor school grades and school failure are related to poor
mental health. They also found that poor school grades have a relation with
symptoms of depression, however this was only true for girls. There was also
a relation between academic achievement and positive health outcomes.
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6 Reflections on the theoretical
framework

The previous studies and the theoretical perspectives described above give a
backdrop to the predictive validity of different measures. There seems to be
causality in the predictive pattern of cognitive abilities, running from Gf'to Ge.
This implies that, much in accordance with Cattell’s (1987) Investment theory,
there is a stronger influence of Gfin the eatly acquisition of knowledge and
skills. However, even though learning is dependent on the level of Gf, the ac-
quisition of knowledge and skills will increasingly rely on Ge. The increasing
importance of crystallized abilities is also emphasized by Gustafsson and
Carlstedt (20006), Ackerman (1996), Beier and Ackerman (2005), who explain
that in adolescent and adult samples there is no predictive efficiency gained by
adding measures of Gfwhen measures of G are available. The influence from
Gfis then only indirect and mediated through Ge.

These results are also well in line with research that has found that
measures of previous achievement are better predictors of academic success
than are measures Ge, which in turn are better than measures of Gf. The
predictive power of measures of achievement could be understood in the light
of investment of intellectual abilities into the learning. While Gf has its
strongest influence in early years of knowledge acquisition, Gustafsson and
Carlstedt (2006) explain that the predictive power of Ge could be accounted
for by such measures encapsulating all the variance from Gf which is
predictive of learning and achievement, and also reflecting individual
differences in knowledge and skills which are of importance for future
achievement. Grades are located at the crystallized end according to Lohman’s
(2004) continuum, and thus they ate also expected to reflect not only Gfand
G, but also a broader array of knowledge and skills which are important for
school achievement. The pattern of investment of different cognitive abilities
can therefore help to explain the predictive power of measutes of
achievement and in particular of school grades.

Ackerman (1996, 2000) also emphasizes the importance of personality fac-
tors for the direction of the investment of intellectual abilities into knowledge

acquisition. Several researchers have also indicated that grades potentially re-
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flect such personality aspects, both indirectly but also directly through
teachers’ grading. The studies on the dimensionality of compulsory school
grades by Klapp Lekholm and Cliffordson (2008, 2009) provide a basis for the
investigation of whether and how the different dimensions, both cognitive
and social-behavioral, contribute to the predictive power of school grades. By
modelling the different dimensions in school grades it will be possible to
better understand their predictive power.
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7 Purpose

When grades are used for the purpose of selection it is important that they
can also predict future study success, because there will be consequences both
for individuals and for the quality of education if individuals do not have the
necessary prerequisites for meeting the demands of the education. A selection
system should also be fair and effective in selecting individuals who are most
eligible for the education. Studies on the predictive power of school grades
have indeed shown that they are able to predict study success, as well as a
range of other outcomes (e.g. Atkinson Camara & Echternacht, 2000;
Cliffordson, 2008; Fleming, 2002; Geiser & Santelices, 2007). However, why
grades are such strong predictors of academic success is not quite clear. As
indicated by theory and previous research, a partial answer could be found in
the influence of both cognitive and social-behavioral aspects.

The purpose of the present thesis is to investigate the dimensionality of
grades and the influence of both cognitive and social-behavioral dimensions
for their predictive validity. The influence of cognitive aspects is investigated
using Cattell’s (1987) Investment theory, implying that the influence of Gfand
Ge on the development of knowledge and skills throughout compulsory
school is investigated. The predictive power of social-behavioral aspects is
investigated by modeling the subject-specific and common-grade dimensions
of school grades in accordance with previous studies conducted by Klapp
Lekholm and Cliffordson (2008, 2009). They developed a model of grades
with three subject-specific dimensions and one common-grade dimension.
This model is used to investigate the dimensionality of both norm-referenced
and criterion-referenced school grades and it is extended in order to
investigate the predictive power of the different dimensions.

Investment theory and extensions of it developed by Gustafsson and
Carlstedt (2006) and Ackerman (1996) can provide a tool for interpreting the
influence of different cognitive dimensions on school grades, as well as the
encapsulation of other aspects important for school achievement. Research on
the dimensionality of grades and teachers’ grading practices can further
explain the pattern of dimensionality and predictive validity of grades.

More precisely the purpose is to investigate:
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. The stability of the dimensionality of criterion-referenced compulsory
school grades across cohorts.

2. Similarities and differences in the pattern of dimensionality of norm-
referenced grades compared to criterion-referenced grades.

. The relative importance of the different dimensions in both criterion-
referenced and norm-referenced compulsory school grades for their
predictive validity.

4. The potential incremental effects of gender and parents’ education on
upper secondary school grades over and above the effects already medi-
ated through compulsory school grades

. The potential differences in patterns of dimensionality due to gender
and parents’ education.

. The predictive pattern of cognitive abilities for the development of
knowledge and skills, using Cattell’s Investment Theory.
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8 Method

A longitudinal design allows for the investigation of individual change over
time, giving it certain advantages compared to a cross-sectional design. In
order to investigate the relative influence of both cognitive and social-
behavioral factors it was necessary to have data on the same individuals at
different points in time. The availability of longitudinal data was taken
advantage of in order to investigate the predictive pattern of cognitive and

soclal-behavioral aspects.

Data

The data used within the studies in the present thesis was retrieved from the
Gothenburg Educational Longitudinal Database (GOLD) and the Evaluation
Through Follow-up Database (ETF). GOLD contains register data for all
individuals in Sweden born between 1972 and 1992. Information on grades
from compulsory school, national tests from grade 9, grades and study track
from upper secondary school, gender and parents’ education is available in the
GOLD database, amongst other information. ETF is a longitudinal project
which is built on 10 per cent nationally representative samples for 10 birth co-
horts. In the ETF database information from standardized tests, knowledge
tests, cognitive tests and grades in several different subjects are available.

In order to answer the questions of the stability of the empirical model
created by Klapp Lekholm and Cliffordson (2008), and the relative
importance of subject-specific dimensions and the common-grade dimension
for the predictive validity of criterion-referenced compulsory school grades,
population data from three consecutive birth cohorts born in 1987, 1988 and
1989 (each consisting of about 100 000 students) was used. Information on
grades and national tests from compulsory school, grades from upper
secondary school, gender and information on parents’ education was used, all
of which was retrieved from the GOLD database.

In order to answer the question of dimensionality and predictive validity of
norm-referenced compulsory school grades, sample data on about 4000 stu-

dents born in 1972 was used. Only students studying an academic track
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preparatory for higher education in upper secondary school were included in
the study since the grades in upper secondary school were not comparable
between tracks. The data was retrieved both from the GOLD database and
the ETF database. Information on grades and standardized tests from
compulsory school, cognitive tests, grades from upper secondary school and
information on gender and parents’ education was used.

In the investigation of the influence on cognitive aspects on school grades,
a 10 per cent nationally representative sample was used. The sample consisted
of about 9000 students born in 1972. Data was retrieved from the ETF
database and, since these individuals were followed-up in Grade 3, 6 and 9, it
was possible to take advantage of these follow-ups in order to analyze the
influence of Gf and Gr on the development of knowledge and skills. Infor-
mation on grades and standardized tests in compulsory school, cognitive tests
and a mathematical knowledge test was used.

Method of analysis

In the investigations of the dimensionality of grades and the influence of both
cognitive and social-behavioral factors, structural equation modelling (SEM)
was used. Structural equation modelling is closely related to multiple
regression analysis (MRA), but enables the researcher to analyze both manifest
and latent variables. Latent variables represent such constructs which are not
directly observable. Through SEM it is possible to capture these underlying
theoretical constructs and the relations between them. The advantage of latent
variables is that they do not contain measurement error and they better can
represent constructs which are formulated by the researcher through theory
(as opposed to single manifest (observable) variables). Another difference to
MRA is that SEM can handle several dependent variables and it is possible to
have variables that are both dependent and independent and chains of
variables. Hence, it is possible for the researcher to set up models which
connect latent and manifest variables and investigate relations between these
latent and manifest variables formulated by theory (Gustafsson, 2009).

Latent variables are representations of underlying constructs which are de-
fined by a set of observed indicators. Relations between the latent variables
and the indicators are set up in measurement models, where the latent variable
is assumed to influence these observed indicators. Hence, through SEM it can
be determined which indicators are influenced by the same underlying latent
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construct. Based on theory and previous research, the researcher has to define
the nature and number of factors, and which indicators that are related to
which factors (Brown, 2006). Once it has been decided which indicators
represent the construct, the relationships between constructs and their
indicators are set up in measurement models. While the measurement model
defines the number of factors and the relationship between the latent variable
and its indicators, the structural model defines relationships between latent
variables. The feasibility of models has to be discussed in relation to previous
research and theory and trustworthiness, but the goodness-of-fit of the
models is also tested against data.

It is important to bear in mind that the latent constructs are only represen-
tations or simplifications of real world phenomena, something that should al-
ways be borne in mind when interpreting results from latent variable
modelling. However, in large scale studies one is often interested in the
abstractions represented by the operationalization of theoretical constructs.
The different dimensions investigated in the present thesis are representations
of such underlying constructs; the subject-specific dimensions, the common-
grade dimension and the intelligence dimensions (G¢ and Gf being examples
of these).

In the investigations of the dimensionality of both criterion-referenced and
norm-referenced grades, measurement models were set up by subject grades
and achievement tests from compulsory school as indicators of the subject-
specific factors. The subject-specific factors account for the variation and co-
variation among these indicators. The latent factor ComGr (the common-grade
dimension) is related to all three subject grades. The ComGr factor can be pet-
ceived as an orthogonal factor aiming to measure variance in grades which is
not present in the tests. In a structural model the subject-specific factors and
the ComGr factor are then related to the grades in upper secondary school in
order to investigate the predictive validity of the different dimensions (Figure
3).
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Figure 3. Model of subject grades, tests scores and the upper secondary school grades

Through SEM it was also possible to investigate the influence of Gfand Ge on
the development of knowledge and skills. The factor representing Gfis set up
by a metal folding test and a mathematics test, the factors of G¢in Grade 3
and 6 are set up by an antonym test and Ge¢ in Grade 9 by three standardized
tests. In an autoregressive model the relations between these factors are

defined and regressed upon each other. (Figure 4).

%

Gf Gc_3 Gc.

N

MET_F ‘ ‘ MATH ‘ ‘ ANTO3 ‘ ANTO6

Figure 4. Example-model of the factors Gf, Gc and the subject grades in compulsory school

Goodness of fit

In SEM the models are evaluated on their feasibility and relation to theory,
but they are also statistically tested against data. When the model is statistically
tested the discrepancies between the sample variance-covariance matrix and

the predicted variance-covariance matrix are determined, from which an
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overall goodness of fit y* test is computed. The y* test is an established
method for determining model fit but this test-statistic also tends to be
inflated by sample size, which would result in rejection of virtually all models
when the sample size is large. It is also criticized for being based on a very
stringent assumption that the sample covariance matrix equals the predicted
covariance matrix. Hence it is rarely used alone but rather together with other
fit indices.

One such tool is the Root Mean Square Error of Approximation
(RMSEA) which is relatively independent of sample and model size. As
opposed to the y* test which investigates if the model holds exactly in the
population, the RMSEA tests if a model fits reasonably well in the population
(Brown, 2006). Values below .08 indicate an acceptable model fit and values
below .05 indicate a good model fit (Jéreskog, 1993).

The Standardized Root Mean Squatre Residual (SRMR) is an absolute fit in-
dex and evaluates how well a model fits the sample data. SRMR values can
range from 0 to 1, however a good model fit is indicated by values below .05,
i.e. the smaller the value the better model fit (Brown, 2006). However, values
up to .08 are regarded as acceptable. The Comparative fit index (CFI)
compares the y° statistic of the model to the y* of a more restricted null
model. The CFI can range from 0 to 1, values closer to 1 indicating a good
model fit (Brown, 2000).

Design effects

A common phenomenon when investigating issues in educational settings is
that the data is clustered. Clustered data implies that students are situated in
classes and schools, individuals belonging to the same cluster tending to be
more alike than individuals belonging to different clusters (Gustafsson, 2009).
These cluster effects or design effects (Muthén & Satorra, 1995) could be ac-
counted for by using multilevel modelling. Multilevel modelling allows for ex-
plaining variance on several hierarchical levels, e.g. school, class and student
(Heck, Thomas, Tabata, 2010). However, in the present context multilevel
modelling would add to the complexity rather than to the understanding.
Therefore cluster effects or design effects were handled by the “complex” op-
tion implemented in the Mplus program. Although this method compensates
for clustering effects on the chi-square and standard errors it does not affect
the estimates.
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Missing data

Another common problem is that information sometimes is missing on differ-
ent variables, which ultimately implies that information is lost on some
variables (Schafer & Graham, 2002). In the studies included in this thesis, the
data is assumed to be missing at random (MAR). When data is MAR it implies
that missingness may depend on values that are observed (Allison, 2003;
Schafer & Graham, 2002). MAR is a weaker assumption than the assumption
that data is missing completely at random (MCAR). It is reasonable to assume
that data is MAR in situations where missingness depends on observed data
but not on missing data (Schafer & Graham, 2002).

Since the data contains missing information, the maximum likelihood
missing data modeling procedure implemented in the Mplus program was
used (Muthén, Kaplan & Hollis, 1987). This procedure uses available data to
compute maximum likelihood estimates of model parameters, implying that it

is the value that is most likely to have resulted in the observed values.

66



9 Results

The empirical part of this thesis consists of three articles, investigating
different research questions. The studies involve the dimensionality of both
criterion- and norm-referenced grades and the relative importance of the dif-
ferent dimensions in grades for their predictive validity. Study I and Study II
also investigate the importance of the social-behavioral aspects for the pre-
dictive validity of grades, while the focus in Study III is the cognitive aspects
of grades.

Study I

The main focus was on the importance of multidimensionality in criterion-
referenced grades for their predictive validity and on the stability of the
dimensionality across cohorts. It has been demonstrated in previous research
that grades are superior in predicting future study success (e.g., Atkinson &
Geiser, 2009; Carroll, 1982; Cliffordson, 2008; Gustafsson & Carlstedt, 20006).
The question why grades display this pattern of predictive validity is not
entirely clear. It was hypothesized that the different dimensions previously
identified in grades might contribute to explaining the predictive power of
grades. By the use of SEM, the relative importance of the subject-specific
dimensions and the common-grade dimension for predicting educational
success in upper secondary school was investigated. These issues were investi-
gated on criterion-referenced grades for three consecutive birth cohorts. The
common-grade dimension was also investigated with respect to stability over
cohorts and predictive validity. Another purpose was to investigate effects of
gender and educational background.

Three subject-specific dimensions and a common-grade dimension were
identified. The common-grade dimension cuts across both grades and
teachers, indicating that the dimension reflects aspects considered important
by teachers across subjects. The results were much in line with previous
findings of dimensionality by Klapp Lekholm and Cliffordson (2008). The
pattern of results was similar in all three birth cohorts, demonstrating the

stability and strength of the model and indeed the common-grade dimension.

67



DIMENSIONALITY AND PREDICTIVE VALIDITY OF SCHOOL GRADES

Both the subject-specific dimensions and the common-grade dimension
contributed to prediction of study success in upper secondary school as meas-
ured by course grades in English, Swedish and mathematics and the GPA,
with a pattern similar for all three birth cohorts. The interpretation of the
common-grade dimension was not entirely clear, but since it cuts across
grades and teachers it was hypothesized to represent aspects which are valued
by many teachers, explaining vatriance in grades over and above the subject-
specific knowledge and skills.

It could be argued that the effect of the common-grade dimension is quite
weak and that its importance should not be overestimated. Getting significant
results of small effects is a clear danger when one has access to large samples.
However, it is reasonable to believe that if it would have been possible to use
all 16 grades from compulsory school there should be an equal contribution,
or higher, from these subject grades. Hence, even though the effect can seem
small, it would be significantly larger in the light of the contribution of several
subject grades.

Questions of gender differences and differences due to parents’ education
also were investigated. It was found that apart from the influence that gender
had on compulsory school grades there were small incremental effects on the
upper secondary grades, apart from Swedish where girls were additionally fa-
vored, and English where boys were additionally favored. Furthermore, the
results showed that girls had a significant advantage in the common-grade
dimension.

There were also differences in the common-grade dimension due to the
students’ educational background. Students with lower educational
background were favored in the common-grade dimension which is in
concord with the results found by Klapp Lekholm and Cliffordson (2009).
They interpreted these differences as being the result of a compensatory
grading practice.

Study 11

An identical model used to investigate criterion-referenced grades was used to
investigate the dimensionality of norm-referenced grades. The predictive
power has in previous research been shown to pertain to both norm-
referenced and criterion-referenced grades (Cliffordson, 2008). However,

there are reasons to believe that the norm-referenced grades would not display
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the same pattern of multidimensionality as the criterion-referenced grades
since the standardized tests used as a support for grading within the norm-
referenced grading system were more influential than the national tests used
within the criterion-referenced system. If the standardized tests had a stronger
influence on teachers’ grading it is possible that there would be a lesser
influence of social-behavioral aspects in the grading process.

The purpose was to investigate the multidimensionality of norm-
referenced compulsory school grades and the relative importance of the
different dimensions for their predictive validity. In addition effects of gender
and parents’ education were investigated. Norm-referenced compulsory
school grades in mathematics, English and Swedish and standardized
achievement tests in corresponding subjects were used in order to investigate
the dimensionality of norm-referenced compulsory school grades. Only
students studying a program preparatory for university were included since the
courses in upper secondary school were not comparable between vocational
and academic tracks

The main results showed that norm-referenced grades were multidimen-
sional, reflecting both subject-specific knowledge and skills, and a common-
grade dimension. The common-grade dimension found in norm-referenced
grades accounted for a somewhat larger part of the variance in norm-
referenced grades than was found in criterion-referenced grades.

When the different dimensions were related to upper secondary school
grades in mathematics, English and Swedish and students’ GPA scores, both
the subject-specific dimensions and the common-grade dimension
contributed to predict upper secondary school grades. The common-grade
dimension identified in norm-referenced grades had a somewhat stronger
relation to upper secondary school GPA than the common-grade dimension
identified in criterion-referenced grades. This stronger relation seems
paradoxical in the light of the higher regulating role of the standardized tests.
However, the standardized tests only regulated the grading on the class level,
not the individual level. Thus, the teacher had the freedom of ranking
students within the class, which implies that there were opportunities to
consider social-behavioral aspects in the grading process.

When the effects of gender and parents’ education were investigated, small
incremental effects were found on the subject grades and GPA in upper sec-
ondary school, in addition to that already mediated through the compulsory
school grades. The results also indicated that girls and students with higher
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educational background were favored in the common-grade dimension. This
result runs contrary to the result found on criterion-referenced grades where
students with lower educational background were favored in the common-
grade dimension. These results can most certainly be explained by the
restricted sample composed of students enrolled on academically-oriented
tracks. This implies that, irrespective of background, these students have
pressure and support at home to succeed in their studies. Thus the differing
findings in the studies cannot be directly compared since the composition of
students in the two studies differs.

Study 111

While Study I and II focused primarily on the social-behavioral aspects of the
dimensionality of grades, Study III aimed to investigate the cognitive aspects
of grades. In particular, Study III aimed at investigating the influence of Gf
and Gr on the development of knowledge and skills by the use of Cattell’s
Investment theory (1971, 1987), thereby also testing this theory. Previous
studies have found that the importance of Gfin predicting future achievement
diminishes when individuals grow older and when measures of Ge¢ are
available (Ackerman, 1996; Gustafsson & Carlstedt, 2006). Thus, it was
expected that Gf would not contribute with additional information when
measures of Ge were available. Rather, it was expected that results would be in
line with Encapsulation theory stating that all the information from Gf is
encapsulated in G, and all the information from Ge is encapsulated in grades
(Gustafsson & Carlstedt, 2000).

By the use of a cognitive metal-folding test in grade 3 and a mathematical
knowledge test, a latent variable representing Gf was set up. G¢ was in grade 3
and 6 measured by a cognitive antonym-test, and in grade 9 by standardized
tests in Swedish and English. A model was formulated where Gf was related
to Gein Grade 3, which in turn was related to Gein Grade 6, and in turn again
related to Ge in Grade 9, which, finally, was related to grades in Swedish,
History, Civics and Religion in Grade 9. A second similar model was also for-
mulated where the standardized test in English in Grade 9 was used to define
Ge in Grade 9 and the final outcome measure was the subject grade in
English.

Even though it was expected that Gf would not contribute with additional

information when measures of G¢ were available, such a model marginally
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achieved an acceptable model fit, although there was room for improvement.
When direct relations from Gfto Gein both grade 6 and 9 were introduced, in
line with Investment theory assumptions, the model fit improved. These
results indicate that there is a continuous influence from Gf on the
development of knowledge and skills in line with Investment theory
assumptions throughout compulsory school. The results show that the
strongest influence from Gf occurs in grade 3, but there is also a continuous
influence from Gf in grade 3 and 6, even though these effects are much
weaker. One hypothesis to account for this is that when children go through
the school system they meet tasks of increasing complexity, thus demanding
an increasing investment of Gf. It is also possible that these results might be
due to the fact that the students in the present context are considerably
younger than for example in Gustafsson’s and Carlstedt’s (2006) study,
implying that a significant investment of Gfis needed in the early school years.
Furthermore, there were considerable indirect effects of Gf on Ge and grades
throughout compulsory school. These results support Cattell’s (1971, 1987)
theory that Gf'is the driving force in knowledge acquisition in school and that
Gf type abilities influence the development of knowledge and skills both
directly and indirectly through Ge However, no direct effects of Gf on the
subject grades could be observed, giving partial support to Encapsulation
theory (Gustafsson & Carlstedt, 2000).

Previous studies of Investment theory have shown somewhat inconsistent
results, thus pointing to the complexity of the theory. However, there are
studies which have shown the importance of sample homogeneity in inves-
tigating Investment theory (e.g. Kan et al., 2011; Valentin Kvist & Gustafsson,
2008). Valentin Kvist and Gustafsson (2008) found that, in homogenous
samples, g and Gfhave a correlation of unity and these findings were extended
by Kan et al. (2011) showing that G¢ equals verbal comprehension. Thus,
following the argument by Valentin Kvist and Gustafsson (2008) that if
different subgroups have had different opportunities to learn, the simple rela-
tionship between Gf and g will break down, it was argued that the sample
homogeneity may be playing a role in the direct relations from Gf to G in
grade 6 and 9 which were observed.
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10 Discussion and Conclusions

Dimensionality of grades

The results show that both criterion-referenced and norm-referenced compul-
sory school grades are multidimensional, reflecting both subject-specific
dimensions and a common-grade dimension. This provided an answer to
Research Question 2, in showing the similarities in dimensionality in the
different grading systems. When investigating Research Question 1 the results
also showed that the dimensionality of the criterion-referenced grades was
stable across several cohorts. The multidimensionality of the criterion-
referenced and the norm-referenced grades contributed to explain their
predictive validity, which provided an answer to Research Question 3. The
subject-specific dimensions accounted for the major part of the variance in
grades, indicating that the teachers’ grading is in substantial correspondence
with the national tests, which corresponds with similar findings in studies
carried out by the National Agency for Education. This also was true for the
study on norm-referenced grades, although the correspondence was
somewhat smaller. The common-grade dimension also accounted for variance
in grades. Both the subject-specific and the common-grade dimension
contributed in explaining the predictive validity of grades.

The common-grade dimension identified in both grading systems cuts
across both subject grades and teachers, implying that it reflects aspects com-
mon to all three subject grades and all teachers. These commonalities, consid-
ered by many teachers, is a result of a direct influence on grades from
teachers’ grading. However, it is harder to discern whether this direct
influence is causing an irrelevant variance in grades or whether it is caused by
aspects which are relevant to the construct of grades. It is however reasonable
to believe that the influence is both relevant in relation to the construct of

grades and, to some extent, also irrelevant.

The common-grade dimension

As discussed above, both norm-referenced and criterion-referenced grades

displayed a pattern of dimensionality, with a common-grade dimension, which
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is in line with the research on criterion-referenced grades by Klapp Lekholm
and Cliffordson (2008, 2009). In further investigation of the common-grade
dimension Klapp Lekholm and Cliffordson (2009) found that it was related to
students’ general interest in studies and to parents’ commitment in their
children’s learning. Studies on the discrepancies between grades and
standardized achievement tests have related these discrepancies to represent
social-behavioral aspects (e.g. Bowers, 2008, 2011). Hence, previous research
on grades has directly or indirectly shown that there is variance in grades
which could be related to aspects which are not a part of the knowledge and
skills stated in the curricullum. The present study supports these
interpretations, suggesting that the common-grade dimension is, in part,
representing social-behavioral aspects. Additionally, as indicated in previous
research (e.g. Brookhart, 2013; Klapp Lekholm & Cliffordson, 2009), the
current findings suggest that common-grade dimension is related to teachers’
grading practices.

It could also be argued that the achievement tests in compulsory school
used as measures of subject-specific knowledge and skills are not perfect
measures and, to some extent, reflect social-behavioral aspects. However,
even though the achievement tests are by no means perfect measures, the
discrepancies defined as the common-grade dimension indicate that there are
aspects which pertain to all three subjects and which influence grades.
Additionally, if the tests were perfectly objective measures of students’
knowledge and skills, the common-grade dimension would arguably have
higher values.

Commonalities in the syllabi

Whether this influence on grades is irrelevant to the construct of grades or is
an expression of commonalities in the different syllabi for the different sub-
jects is hard to discern. When comparing the different syllabi for English,
mathematics and Swedish in Lpo94, there are commonalities which primarily
pertain to the goals which every student should strive for. These
commonalities are primarily related to verbal abilities, such as being able to
both orally and in written production, communicate and argue for one’s
thoughts and to be able to express oneself clearly. Hence, it is possible that
the common-grade dimension is, in part, a reflection of the verbal abilities
expressed in all three syllabi. The influence of verbal abilities is also indicated
in the research by Gustafsson and Balke (1993). In their investigation of the
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general school achievement factor the influence of verbal abilities was
substantial. However, when comparing the different syllabi for the different
subjects for the norm-referenced grades, these commonalities are not as
evident. For Swedish and English there are clear indications that verbal
abilities are important for both subjects, but this is not evident in the syllabi
for mathematics. Yet, it is reasonable to believe that the verbal abilities are
also important for the norm-referenced mathematics grade, and certainly for
being able to communicate ideas and thoughts.

It is also possible that the common-grade dimension reflects aspects which
are important for all school subjects and which are also expressed as overall
goals in the curriculum. These could be aspects such as being able to
cooperate, taking responsibility of your own studies and showing respect
towards others. Still, these are aspects which are not intended to be a part of
the grading.

Social-behavioral aspects

As indicated in previous research, the common-grade dimension might also be
related to an influence of social-behavioral aspects which are irrelevant to the
construct of grades, but which are considered by teachers in their grading.
These aspects could be many and apart from interest and parents’ com-
mitment in their children’s studies, other studies have identified that teachers
tend to consider a plethora of aspects, such as attitude, effort and engagement
(e.g. Brookhart, 1991, 1993; Randall & Englehard, 2010), and that
achievement and effort is confounded (Brookhart, 1993). Since the common-
grade dimension is related to all grades and teachers there seem to be aspects
which are considered important by many teachers. It is reasonable to believe
that these are aspects which are related to the management of the classroom,
such as being able to cooperate, taking and following instructions, and being
able to work autonomously. McMillan (2001) also shows that the management
of the classroom is important especially in encouraging motivation and
student engagement and understanding, and that teachers inevitably make
assessments that motivate students and encourage learning (McMillan, 2003).
The motivating function is also an important aspect of grades, which is also
stated as a curricular goal. It is however possible that such assessment
practices may lead to a confounding of both knowledge, skills and social-
behavioral aspects.
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Another line of research on halo effects might also provide a possible layer
of explanation to the meaning of the common-grade dimension. Even though
research on halo effects in educational settings is sparse, there is research
which suggests that in teachers’ ratings there is a substantial influence of halo
effects (e.g. Dennis, 2007). It is reasonable to believe that the overall
impression of a student will affect the assessment of aspects and attributes
which are not entirely known to the teacher.

Hence, there are several possible interpretations of which aspects are re-
flected by the common-grade dimension. Although the common-grade
dimension has previously been found to be related to general interest in
school work and parents’ commitment (e.g. Klapp Lekholm & Cliffordson,
2009), research on teachers’ grade assignment has found that other aspects
which are related to the motivating function of grades, management of the
classtoom and/or of overall impressions of students are also possible
interpretations (e.g. Brookhart, 1993; McMillan, 2001, 2003).

It is also possible that there is an indirect influence of social-behavioral as-
pects on grades. However, such indirect influence would, in the present study,
result rather in stronger subject-specific dimensions. One example of this
could be that when students see that they get rewarded for putting effort into
the school, motivation increases, which could be reflected in subsequent
achievement, which would result in an indirect influence.

Validity issues

The results of dimensionality discussed above indicate that there could be
threats to the validity of grades. The identification of the common-grade di-
mension indicates that grades could be suffering from construct irrelevant var-
iance, implying that teachers consider aspects which are not part of the con-
struct of grades (Messick, 1989), something also indicated in previous research
(e.g. Klapp Lekholm & Cliffordson, 2009). As discussed above it is however
also reasonable to believe that part of the variance in the common-grade di-
mension could be a result of commonalities in the syllabi for different
subjects. Still, the results here indicate that there are threats to the validity of
grades and that they suffer from construct irrelevant variation and construct

underrepresentation.
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Construct irrelevant variance and underrepresentation

The correspondence between the achievement tests in compulsory school and
grades is quite high, which indicates that teachers manage to capture the
aspects tested in the achievement tests very well. This result is in line with
previous research on the correspondence between standardized achievement
tests and grades (e.g. Harlen, 2005; Johansson, Myrberg & Rosén, 2012;
Stidkamp, Kaiser and Moller, 2012). Still, these studies also show that there is
a large variability between teachers which indicates that there could be threats
to the validity of grades. However, neither tests nor grades are perfect
measures of achievement. On the one hand, tests do not capture all of the
goals in the curriculum and are only measures of achievement captured on a
single occasion. On the other hand, grades are multidimensional as stated
above, and the awarding of grades to some extent always implies a certain
amount of subjectivity. A high correspondence between tests and grades will
not necessarily imply more valid grades; it could rather lead to construct
underrepresentation since the achievement tests in compulsory school do not
test all aspects of the curriculum.

Influence of irrelevant aspects in grades has also been indicated elsewhere
(e.g. Brookhart, 1991, 1993; Cizek et. al.,, 1996; McMillan, 2001; Randall &
Englehard, 2010). Brookhart (1991) argues that this ‘hodgepodge’ of grading
practice is due to teachers being aware of the effects of grades. In order to
compensate for the consequences of grades, teachers tend to base grading on
both knowledge and skills, and social-behavioral aspects. This type of grading
practice can also be seen as an aspect of fairness and an important aspect
related to the motivational consequences of grades (Brookhart, 1993). Hence,
the inclusion of irrelevant factors in grading is a complex issue where teachers
are concerned with both fairness and the consequences of grades. Social-
behavioral aspects, such as being able to cooperate, ate also emphasized in the
curriculum as overarching goals, indicating that they are important goals of
schooling even if these are not intended to be a part of subject grades.

However, even though this type of grading is carried out in line with the
argument that it supports fairness, or that these also are important goals of
schooling, there is a risk that it will eventually cause the construct of grades to
be distorted, the construct validity of grades called into question (Allen, 2005).

Grades which reflect construct irrelevant variance would ultimately lead to se-
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vere consequences when they are used for making decisions regarding
students or when they are used for selection purposes (Messick, 1989).

Social consequences

Even though there are indications that the direct influence of social-
behavioral aspects contributes to explaining the predictive power of grades,
such influence would not be without consequences when grades are used for
purposes of selection (Messick, 1989).

In Sweden great trust is placed in the professional competence of teachers
and teachers have substantial freedom in choosing content, assessment
formats, carrying out their own observations of students and also valuing their
own interpretations and validating their own inferences. Without any external
validation there are several possible threats to validity in the form of irrelevant
variance and underrepresentation of constructs in the grading practice.

The national tests distributed to all schools are to function as tools for
equity in grading and for concretizing the goals in the curriculum. However, in
addition to the fact that there are discrepancies between the tests and grades,
there is also a great variability between teachers. There might additionally be
problems with the scoring of the national tests, as revealed by the School
Inspectorate (2012). This is an indication that there could be threats to the
construct validity of grades on several levels and their usefulness for selection
could be negatively affected. The purpose of selecting the individuals who are
best equipped for the education might be jeopardized, which is important not
only for individuals, but also for the quality of education (Wikstrém &
Wikstrém, 2012). The results here, indicating a direct influence of social-
behavioral aspects, suggest that grading practices are lacking in transparency
and that there are implicit and tacit grounds for assigning grades (Klapp,
2010), meaning that, ultimately, the equality principles of schooling can be
placed in jeopardy.

Still, it is important to note that the correspondence between tests and
grades as indicated by for example Johansson (2012) is fairly high. There are
also commonalities in the syllabi for the different subjects which relates to
verbal ability, which would indicate that not all the direct influence of
teachers’ grading is a result of irrelevant aspects. There are also indications
that the mean values of the national tests differ between different years,
indicating that there also are problems with the comparability of the national
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tests (Gustafsson et. al. 2014). Additionally, as argued by Messick (1989), it is
necessary to compare one type of assessment with other types of assessment
with the same purpose. When comparing grades to other measures of
achievement or measures of capacity for learning, grades still have a higher
predictive power, as well as capturing a wider array of knowledge and skills
and, more importantly, grades constitute a better representation of the
curricular content. In addition the reflection of social-behavioral aspects is
revealed in both the study on criterion-referenced grades and in the study on
norm-referenced grades, to be relevant and important for further study
success. Levin (2011) also emphasizes the increasing importance of social-
behavioral aspects as a societal aim and argues that these should be included
in both small and large scale assessments.

Predictive validity

The results in the present thesis suggest that the predictive power of compul-
sory school grades is possible to explain with reference to the influence of

both cognitive and social-behavioral aspects.

Gfand Gc

When investigating Research Question 6, the results indicate that fluid abilities
have influence on the development of knowledge and skills throughout com-
pulsory school. These predictions are in accordance with Cattell’s (1971, 1987)
Investment theory. However, the results are not fully in accordance with
previous studies on the influence of Gf and Gr on the development of
knowledge and skills. Rather, previous studies have typically found that the
importance of Gf decreases as a function of age and that Gf does not provide
any extra predictive power when there are measures of Ge available (e.g.
Ackerman, 1996; 2000; Gustafsson & Carlstedt, 2006. However, these studies
have had adolescent and adult samples, which could in part explain these
differences.

The results in the present thesis suggest that the assumption of Investment
theory that Gfis continuously invested into the development of knowledge
and skills is supported. Gfinfluences the development of knowledge and skills
throughout compulsory school and the direct effects of Gf on the measures of
G were observed from grade 3 to grade 9. The effect from Gfwas strongest
in the third grade but, contrary to what was expected, there was also an effect
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of Gfin grade 6 and grade 9, even though these were considerably weaker.
There were also considerable indirect effects of Gf on subject grades,
indicating that Gf type abilities — such as being able to induce, deduce, solve
problems and conduct abstract reasoning — are important aspects of
knowledge acquisition, both directly and indirectly through G, a finding
which is in line with Cattell’s (1987) Investment theory. The importance of Gf
throughout compulsory school might be due to the fact that when students go
through the school system they meet tasks of increasing complexity, which
will demand an investment of Gf.

The continuous influence of Gfcould, in contrast to previous studies, pos-
sibly be explained by the homogenous sample. The importance of
homogeneity in investigating the assumptions of Investment theory have been
demonstrated by both Kan et al. (2011) and Valentin Kvist & Gustafsson
(2008). The larger predictive validities found for Gr¢ measures in previous
research can also be explained by age differences between the individuals
included in the studies, implying that age is a factor which affects the results.
The participants in Ackerman’s, and Gustafsson and Carlstedt’s studies were
adolescents or adults, while the participants in the present study were in their
early school years. In the present study Ge also seems to have a stronger
influence towards the end of compulsory school when individuals have
reached adolescence. Even though the results showed that there were
considerable indirect effects of Gf on the measures of G¢ and on the subject
grades in Grade 9, there were no direct effects of Gf on the subject grades.
When the broad measures in the end of compulsory school are available, Gf
does not add any predictive force; instead the crystallized abilities seem more
important for further knowledge acquisition.

It might also be that the continuous influence of Gf can be explained by
the narrower definition of Ge in the present study than the definition used by
Gustafsson and Catlstedt (2006), which includes mathematical ability.
Gustafsson and Carlstedt (2000) also argue that broader measures of G are
expected to have a stronger predictive power than narrower Ge¢ measures in-
cluding only verbal ability. This proposal can also help to explain why
measures of previous achievement have a stronger predictive power than
measures of both Gfand Ge. Measures of Gr reflect the information from Gf
which is predictive of learning, but also such knowledge and skills which are
important for future achievement. Measures of achievement, and indeed also
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grades, reflect all the information from G, but also a wider array of
knowledge and skills important for school achievement.

Measures of achievement

As indicated by the results presented here, as well as by previous research, the
broadness of the measure plays a role in predicting future achievement. Not
only is the wider array of knowledge and skills represented in measures of
achievement important, but the representation of curricular content also
seems to play an important role (Ackerman, 2004). The results in the present
thesis indicate that the encapsulation of both Gfand Gr and the wider aspects
of knowledge and skills which are closely connected to curricular content can,
in part, explain the predictive power of school grades.

Accordingly, the compulsory school grades in Swedish, English and
mathematics have a stronger power in predicting upper secondary school
grades than results on respective achievement test in compulsory school. It
might be argued that this is due to the fact that the subject grades reflect an
even broader scope of knowledge and skills than the achievement tests. The
identification of a common-grade dimension indicates that there are also
aspects which are common to all subject grades, such as verbal ability and
social-behavioral aspects, which are encapsulated in grades and which
contribute to explaining why grades have such high predictive validity. The
results also show that it is not only cognitive aspects that play a part in
explaining the predictive validity of school grades. The predictive validity of
grades could be explained by the fact that grades reflect a continuous
influence of Gf and Gr and, in addition, that grades reflect a wider range of
knowledge and skills as well as social-behavioral aspects which are predictive
of success in further education (Gustafsson & Carlstedt, 2006; Thorsen &
Cliffordson, 2012; Thorsen, 2014).

The importance of personality aspects has also been recognized by Cattell
(1987) and even greater emphasis on such aspects is put forward by Ackerman
(1996), who argues that personality and interest factors determine the
direction and intensity of intellectual investment, and are thus reflected in
measures of Ge. Gustafsson and Carlstedt (2000) also discuss the possibility
that social-behavioral aspects are important in knowledge acquisition and are
reflected in grades. It is important to note that the investment of such social-
behavioral skills which both Ackerman (1996, 2000) and Gustafsson and
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Carlstedt (2006) discuss primarily refers to the indirect influence of social-
behavioral aspects which result in increased learning. The common-grade
dimension identified in the present study rather signifies a direct influence of
social-behavioral or verbal aspects, which is related to teachers’ grading
practice. These direct effects of aspects considered by teachers in their grading
practice also have importance for future achievement, which is indicated by
the contribution which the common-grade dimension makes to predictive
validity.

All in all, the results in the present research indicate that the investment of
both cognitive and social-behavioral aspects can explain the predictive validity
of grades. Whether these aspects influence grades directly in terms of being
aspects teachers consciously consider, or indirectly through increased learning,
they are important for the prediction of subsequent achievement. Apart from
the influence of Ge¢ on school grades, there is also a substantial influence of
Gf, which contributes to explaining the predictive validity of grades. It is also
reasonable to believe, as discussed above, that the broadness of grades and the
closeness to curricular content also contribute in explaining the predictive
power of school grades. Another reason why grades are such good predictors
of future achievement is that they are based on displayed achievement in
many different forms over a long time, and the GPA summary is based on
assessments by several different teachers.

Differing results due to grading system

When investigating Research Question 2, it was found that the two grading
systems are similar in patterns of multidimensionality. However there were
also differences concerning the common-grade dimension. The common-
grade dimension identified in norm-referenced grades had a stronger relation
with upper secondary GPA than the common-grade dimension identified in
criterion-referenced grades. This can possibly be explained by differences in
what the common-grade dimensions in the two grading systems represent.
The common-grade dimension in norm-referenced grades is a better
representation of social-behavioral aspects, while the common-grade
dimension in criterion-referenced grades is, to a larger extent, a representation
of a compensatory mechanism.

Because of the construction of the criterion-referenced grades with a “pass
limit”, and restrictions on admittance to upper secondary school and higher
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education, it is possible that teachers favour lower-achieving students in that
they take consideration of the social consequences a failing grade would have
for the student. The common-grade dimension in criterion-referenced grades
might, to a greater extent, represent a compensatory grading practice, where
students are rewarded for effort or interest and awarded a passing grade even
though they do not reach the goals in the curriculum. The differences found
in the influence of parents’ education between the two studies might also
support this conclusion; that is to say that in the study on criterion-referenced
grades, students with lower educational background had an advantage in the
common-grade dimension, indicating a compensatory mechanism, while in
the study on norm-referenced grades the results were the opposite.
Furthermore, such a watershed or passing limit was not present to the same
extent in the norm-referenced grades, since a student would not be prohibited
from applying to upper secondary school if he or she received a grade 1 or 2.

This could also indicate that the common-grade dimension in norm-
referenced grades and criterion-referenced grades differs with respect to the
influence of social-behavioral aspects. The common-grade dimension in
norm-referenced grades could be a better representation of social-behavioral
aspects since the standardized tests only regulated grading on class-level, and
since there is not as strong an influence of compensatory mechanisms. This
could also explain why the common-grade dimension in norm-referenced
grades is stronger in predicting subsequent achievement. However, due to lim-
itations in the study on norm-referenced grades, this should be interpreted
with caution since the sample was limited to students studying an academically
oriented track preparatory for higher education.

It is also possible that the presence of compensatory grading would be
even more actualized with the implementation of the new curriculum Lgr11.
Students now need to pass a larger number of subjects to get into upper sec-
ondary education. It is possible that this would lead to an increase in the com-
pensatory grading practice, since teachers seem to be taking account of the
consequences that grades have for students.

Effects of gender and parents’ education

Another purpose of the present thesis was to investigate whether there were
effects of gender and parents’ education in the common-grade dimension of

grades, and whether there were incremental effects of these factors in the
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upper secondary grades over and above what is already mediated through the
compulsory school grades.

Gender

When investigating Research Question 4, the results indicate that there were
small incremental effects on the criterion-referenced upper secondary school
grades over and above the gender differences already mediated through the
compulsory school grades. However, there were no incremental gender effects
on the norm-referenced grades. In the investigation of Research Question 5,
the results also showed that girls’ values are higher in the common-grade di-
mension of grades, both in criterion-referenced and norm-referenced grades.
Girls were also found to be favored in the common-grade dimension in the
study by Klapp Lekholm and Cliffordson (2008, 2009), where it was found
that almost all of the gender difference in the common-grade dimension was
explained by interest for schoolwork. The advantage for gitls in the common-
grade dimension may partially be explained as a direct effect of interest; mean-
ing that they show more interest and motivation in their schoolwork and also
get extra credit for this by the teacher. However, girls’ higher grades could
also partially be explained by an indirect influence of interest, implying that
they are more motivated for and interested in school work which results in
increased learning and thus higher grades.

Other studies have suggested that girls and boys display somewhat
different patterns of attitudes to school and school work, implying that girls
are more motivated for school work and have attitudes which are favored in
school (Dwyer & Johnson, 1997). It is possible that such attitudes, apart from
having an influence on achievement, are also favored by teachers and might to
some extent be considered in their grading, which is also indicated in girls’
advantage in the common-grade dimension. However, all of the difference in
grades between boys and gitls cannot be explained by girls being given extra
credit for being motivated and responsible. The National Agency for
Education (2006) found that some of the differences in grades between boys
and girls can be explained by the fact that girls seem to put more time into
and have greater engagement in their school work. Time investment and
engagement might arguably lead to higher achievement, even if it is possible
that they also get extra credit for this when being graded.
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There is certainly no single factor which can explain gender differences in
grades, and there atre several different directions of theories in explaining these
differences, such as that the girls’ grades now being more in line with their re-
sults on cognitive tests (Wernersson, 2010), or that girls might be compen-
sated for their supposedly subordinate position in the classtoom and thus be
rewarded for being helpful. The interpretation in the present study is that
girls’ relatively higher grades seem to be a consequence of both indirect and
direct effects; indirect in the sense that social-behavioral aspects influence
learning per se which leads to higher achievement, and direct by teachers
considering social-behavioral aspects when assigning grades, and which are
thus reflected in the common-grade dimension.

Parents’ education

When in Research Question 4 investigating the incremental effects of parents’
education on the upper secondary school grades, the results indicated that
such effects were evident in both grading systems. When investigating
Research Question 5, effects of parents’ education in the common-grade
dimension of grades were found in the studies of both criterion-referenced
and norm-referenced grades. However, these effects were completely reversed
between the studies. In the study on criterion-referenced grades students from
homes with lower education had higher wvalues in the common-grade
dimension, while students with higher educational background had higher
values in the common-grade dimension in the study of norm-referenced
grades. These differences could have several explanations. One interpretation
might be found in the compensatory mechanism in the criterion-referenced
system (Klapp Lekholm & Cliffordson, 2009). This implies that students who
are disadvantaged might be compensated for their disadvantaged situation by
teachers assigning a greater value to social-behavioral aspects.

The advantage for students from higher home educational backgrounds
found in norm-referenced grades could rather be explained by the restriction
of the sample to students only studying a track preparatory for higher
education. Such students are highly likely to receive parental support and
students with these backgrounds might also be better prepared for school life
and more aware of the social aspects which are reflected in grades.
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Limitations and further research

One limitation affecting the research carried out is the assumption that
achievement tests in compulsory school only measure subject-specific
knowledge and skills and it is certainly possible that achievement tests also
reflect social-behavioral aspects. However, as discussed above, if the tests
were pure measures of subject-specific knowledge and skills, this would result
in an even larger common-grade dimension than that identified in the present
research.

Another point is the contribution of other subject-grades to the common-
grade dimension, which would have been interesting to investigate. It is
reasonable to believe that the contribution to the common-grade dimension
would be equally large or larger from other subjects. Because the achievement
tests tend to regulate the influence of social-behavioral aspects in the grading
process, in subjects without such tests the influence of social-behavioral
aspects could be even greater. However, a prerequisite for investigating these
issues is the availability of achievement tests, which, regrettably, is not the case
with other subjects. However, with the implementation of Lgrl1 national tests
have been implemented in more subjects, so this would be an interesting line
of future research.

Another limitation might be that, even though the use of dummy variables
is a simple and effective method for investigating additive effects of gender
and parental education, it is not possible to investigate possible violations to
measurement invariance. In order to investigate such possible violations it
would be necessary to conduct a multi-group analysis by splitting the sample
into different groups. With such an approach it would also be possible to
investigate, for example, if there were differences with respect to the
predictive validity of compulsory school grades for different tracks in upper
secondary school, i.e. between vocational and academic tracks.

Finally, the study would have benefitted from having information about
social-behavioral aspects which could have influenced the common-grade di-
mension. Influence of such aspects on the common-grade dimension has al-
ready been investigated by Klapp Lekholm and Cliffordson (2009). Moreover,
the indications of the importance of measures of personality for the in-
vestment individuals put into knowledge acquisition suggest that it would in

future research be interesting to include measures of interest and personality
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in order to investigate the nature of the interplay of personality factors in
intellectual investment over time.

Conclusions

Grades are multidimensional, reflecting both subject-specific dimensions and
a common-grade dimension. The subject-specific dimensions reflect
knowledge and skills as defined by the achievement tests in compulsory
school. The discrepancies between tests and grades are defined as the
common-grade dimension, a dimension common to the subject grades in
Swedish, English and mathematics. Since the common-grade dimension is
defined as the discrepancies between grades and tests common to several
subject grades and several teachers, it is interpreted as reflecting aspects which
are common to several subjects and several teachers. As indicated by previous
research, such a general factor not only reflects verbal ability (to a large extent)
but also social-behavioral aspects. Hence, the common-grade dimension is
similarly interpreted as reflecting both verbal abilities and, to some extent,
social-behavioral aspects of importance for school success. The
dimensionality of grades also seems to be stable over cohorts. Moreover, the
same pattern of dimensionality can be identified in both criterion-referenced
and norm-referenced grades.

These different dimensions in grades also contribute to their predictive va-
lidity, meaning that both knowledge and skills, and social-behavioral aspects,
predict future school success. Furthermore, the dimensionality contributes to
explaining the predictive power of both criterion-referenced and norm-
referenced grades. This pattern of predictive validity seems possible to
explain, at least in part, in terms of the investment of both cognitive and
social-behavioral aspects into the acquisition of knowledge and skills (e.g
Cattell, 1987; Gustafsson & Carlstedt, 2000), as well as a direct influence from
teachers” grading practices. Hence, both cognitive and social-behavioral
aspects encapsulated in grades seem to have importance for subsequent
achievement and, in part, explain the predictive validity of grades.

The dimensionality of grades can, in part, be related to teachers’ grading
practices. It has been indicated elsewhere (e.g. Brookhart, 1991, 1993) that
teachers take account of social-behavioral aspects in their grading, which
could affect grading directly. This direct influence is believed to be reflected in
the common-grade dimension, which also contributes to explaining the
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predictive validity of grades. However, it could be argued that when teachers
take direct account of such aspects it would result in a distortion of the
construct of grades and one could then question whether their use for
selection purposes would lead to adverse consequences (Messick, 1989). Still,
both cognitive and social-behavioral aspects encapsulated in grades seem to
have importance for subsequent achievement and, in part, they explain the
predictive validity of grades.

Results also indicate that there were differences with respect to gender and
parental education in the common-grade dimension. Gitls’ higher values in
the common-grade dimension indicate that is possible to partially explain girls’
higher grades as a consequence of direct and indirect influence of social-
behavioral aspects, such as interest in schoolwork (e.g. Klapp Lekholm &
Cliffordson, 2009). Additionally, there were effects of parental education in
the common-grade dimension which can be partially explained by a
compensatory grading mechanism in criterion-referenced grades (e.g. Klapp
Lekholm & Cliffordson, 2009). However, in the norm-referenced grades the
higher values for students with higher educational background is harder to
interpret due to the restricted sample.

Supportt for Cattell’s (1987) Investment theory was also found when inves-
tigating the influence of Gf and Gr¢ on the development of knowledge and
skills. The results showed a continuous influence of Gf on the measures of Ge
throughout compulsory school. However, no direct influence from Gfon the
subject-grades in Grade 9 was found, thus offering partial support for
Encapsulation theory (Gustafsson & Carlstedt, 2006). These results indicate
that the predictive power of school grades is possible to explain in terms of a
continuous investment of Gf and an influence of G, as well as a direct and
indirect influence of social-behavioral aspects.
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11 Swedish summary

Inledning

I Sverige anvinds betyg som urvalsinstrument till savdl gymnasie- som
hogskolestudier. Hur urval utformas i olika utbildningssystem beror pa om det
anses mest fordelaktigt att basera det pd instrument som miter kapacitet for
studier, tidigare skolprestationer eller pa en kombination av flera typer av
instrument. Olika typer av urvalsinstrument kan klassificeras enligt ett
kontinuum av formbara och kristalliserade férmagor. Instrument som testar
begavning befinner sig pa den formbara dnden, instrument som provar
kapacitet for studier, sdisom Hogskoleprovet, ndgot nirmre den kristalliserade
dnden och matt pa tidigare skolprestationer, sisom betyg, lingst ut pa den
kristalliserade dnden (Lohman, 2004). Oavsett vilken princip urvalet baseras
pa sa forvintas instrumenten vara bade reliabla och valida samt ha férmagan
att forutsiga studieframgang,.

Instrument som testar begavning och kapacitet f6r studier har traditionellt
betraktats som mer tillférlitiga madtt dn  instrument som  testar
skolprestationer, nir det giller att forutsidga framtida studieresultat (Geiser &
Santelices, 2008). Detta trots att tidigare prestationer och i synnerhet betyg
visat pa hogre prediktiv f6rmaga dn test som maiter kapacitet for studier (e.g.
Bowen, Chingos & McPherson, 2009; Cliffordson, 2008; Geiser & Santelices,
2007; Gustafsson, 2003; Gustafsson & Carlstedt, 20006). Diremot finns det
fortfarande kunskapsluckor nir det giller att forklara varfér betyg har bittre

prognosférmaga.

Kognitiva aspekter relaterade till kunskapsutveckling

Distinktionen mellan begavning och skolprestation ligger nira distinktionen
mellan formbar intelligens (Gfj och kristalliserad intelligens (Ge). Gf
representerar formagan till problemlésning/slutledning och  abstraktion,
medan Gr representerar sidana kunskaper som dr kulturellt betingade och
som man tillignar sig genom uppvixten (Cattell, 1963). Denna distinktion ar
vilbelagd genom forskning och den hierarkiska GFGe modellen (Horn &
Cattell, 1966), som har faktorer av olika generalitet pa tvd nivaer, anses vara en
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bra modell 6ver minsklig intelligens. Pa den férsta nivan finns ett antal
faktorer som dr smalare till sin natur och pa den andra nivan finns ett mindre
antal breda faktorer, av vilka de viktigaste 4r Gf och Ge. Dock finns ingen
generell faktor (¢) pa den tredje nivan i Horn och Cattells (1966) modell. Den
generella faktor som tidigare identifierats av Spearman bréts istillet ner till Gf
och Ge. Carroll (1993) fann, i sin omfattande empiriska studie, ett starkt stéd
tor Cattell och Horns modell, men identifierade dessutom en generell faktor
pa den tredje nivin. Denna integrerade modell benimns Cattell-Horn-Carroll
modellen (CHC-modellen). Aven om CHC-modellen har starkt empiriskt stod
sa finns det en konflikt i huruvida en generell faktor skall definieras pa den
tredje nivan. En l6sning pa detta problem har dock beskrivits av Gustafsson
(1984) som menar att Spearmans g och Cattells Gf definitionsmissigt dr vildigt
lika. I en serie empiriska analyser fann ocksia Valentin-Kvist och Gustafsson
(2008) att g och Gf'har en perfekt relation i homogena urval och att de dirfér
kan definieras som en och samma faktor.

Denna perfekta relation mellan g och Gf ger ocksa indirekt stod for
Investmentteorin som utvecklats av Cattell (1971, 1987). Investmentteorin be-
skriver utvecklingen av intellektuella f6rmagor genom att beskriva den kausala
relationen mellan Gf och Ge Investmentteorin féreslar att individuella
differenser i Ge beror pa skillnader i Gf och att Gfir en generell f6rméga som
ir av betydelse vid inlirning av komplexa omriden sisom lisning och
matematik. Cattell (1987) framho6ll dock att dven faktorer som motivation,
intresse och undervisningens kvalitet dr viktigt f6r kunskapstillignandet.

I Gustafssons och Catlstedts (2000) utvidgning av Investmentteorin liggs
storre vikt vid Ge som en prediktor f6r kunskaper och firdigheter. I deras
Inkapslingsteori forklaras den prediktiva férmagan hos Ge som  att all
information fran Gf dr inkapslad 1 matt pa Gr som ocksd innehaller
information om individuella differenser avseende sadana kunskaper och
tirdigheter som dr av betydelse for fortsatt lirande. De menar ocksa att all
information frin Ge i sin tur dr inkapslad 1 informationen frin betyg, men att
betygen dirutéver omfattar ytterligare aspekter av kunskaper och firdigheter
som dr viktiga fOr studieframging. Dessutom dr betyg i storre utstrickning
influerade av aspekter sisom motivation, intresse och studievanor (Gustafsson
& Carlstedt, 2000).

Aven Ackerman (1996) framhiver vikten av Ge som prediktor i PPIK-
teorin (Process, Personlighet, Intressen, och Kunskap). Han lyfter dock i dn
starkare grad fram betydelsen av personlighet och intressen i tillignandet och
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underhillet av kunskap. PPIK-teorin har utvecklats som en foérklaringsmodell
till vuxnas intellektuella utveckling och ligger mycket nira Investment-teorin
men med en bredare definition av Gr¢ och ett tydligare fokus pa
personlighetsfaktorer.

Validitetsaspekter relaterade till betygsittning

Enligt Messicks (1989) validitetsteori dr begreppsvaliditeten den 6verordnade
validitetsaspekten. Vidare menar han att en fOrutsittning for validitet 4r att
bade de teoretiska perspektiven och de empiriska resultaten ér i linje med de
tolkningar som gdrs av ett matt som exempelvis betyg. Nir ett matt anvinds
exempelvis i urvalssyfte skall ocksa konsekvenserna av detta vara i linje med
de tolkningar som gjorts. Det finns tva olika typer av hot mot validiteten; be-
greppsirrelevant varians och underrepresentation av begreppet. Irrelevant vari-
ans innebdr att ett matt dr for brett och miter aspekter som inte dr en del av
det begrepp man vill mita. Underrepresentation innebdr att mattet dr fOr
smalt och att bara ndgra aspekter som ingdr i begreppet mits (Messick, 1989).

Tidigare forskning indikerar att det kan finnas problem med bade
irrelevant varians och underrepresentation hos betyg. Betyg har visat sig vara
flerdimensionella och att de férutom kunskaper och firdigheter ocksd miter
sociala och beteendemissiga aspekter som inte kan relateras till elevernas
kunskaper (Brookhart, 1993; Cizek et al. 1995; Klapp Lekholm & Cliffordson,
2008; 2009; Randall & Englehard, 2010). Flera sociala och beteendemissiga
aspekter har visat sig vara viktiga fOr lirare nir de Sverviger elevers betyg,
sasom anstringning (Brookhart, 1993) och engagemang i klassrummet
(McMillan, 2002). Brookhart (1993) menar att denna typ av betygsittning gors
da lirare 4r medvetna om betygens konsekvenser och att det diarfér kan anses
som mer rittvist eller viktigt att viga in dven sddana aspekter.

De nationella proven eller andra typer av standardiserade test brukar
anvindas nir exempelvis betygens kvalitet ska bedémas. Resultaten i sidana
studier visar att 6verensstimmelsen mellan prov och betyg ér stor men att det
ocksa finns tydliga diskrepanser och att variationen mellan lirare dr stor (t.ex.
Skolverket, 2009). Att endast beakta resultat frin standardiserade test i
betygsittningen kan dock leda till en underrepresentation av betygen, da
proven inte mater alla delar i kursplanen.
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Prediktiv validitet

Aven om begreppsvaliditeten ir den 6vergripande formen av validitet dr ocksa
den prediktiva validiteten viktig 1 urvalssammanhang. Matt pa tidigare skol-
prestationer sasom kunskapsprov och betyg har visat sig ha hogre prognosfor-
mdga dn matt pa Ge¢, som 1 sin tur har bittre prognosférmaga dn matt pa Gf
(Gustafsson & Carlstedt, 2006). En delférklaring till detta kan vara att betyg
aterspeglar bade Gf och Gr och ett bredare spektra av kunskaper och firdig-
heter. Det dr ocksa ett rimligt antagande att sociala och beteendemassiga
aspekter sisom intresse, motivation, studievanor och sjilvdisciplin kan vara av
betydelse for studieframging och diarmed vara en mojlig forklaring till
betygens prognosférmaga.

Forskning har visat att den goda prognosférmagan giller bade normrelate-
rade betyg och kriterierelaterade betyg, vilka bdda har bittre prognosférmaga
an Hogskoleprovet som miter kapacitet for studier. Detta innebir att oav-
hingigt betygens syften och konstruktion sa har de hogre prognostérmiga an
mitt pd kapacitet f6r studier (Cliffordson, 2004b; 2008). Betyg har ocksé visat
sig kunna forutsiga en rad andra resultat sisom jobbprestationer (Roth,
BeVier, Switzer & Schippman, 1996), inkomster pa ling sikt och produktivitet
(Miller, 1998). Diliga betyg och skolmisslyckanden har ocksa funnits vara
relaterat till dalig mental hilsa (Gustafsson et al., 2010).

Syfte

Syftet med avhandlingen 4r att bittre fOrstd betygens prediktiva validitet
genom att undersoka inflytandet av kognitiva och sociala och beteendemaissiga
aspekter pa betyg och betydelsen av dessa aspekter for betygens
prognosférmiga. Ytterligare ett syfte 4dr att underséka stabiliteten i
dimensionaliteten hos betyg samt méjliga skillnader med avseende pa kén och
utbildningsbakgrund. Investment-teorin, Inkapslingsteorin och PPIK-teorin
anvinds for att tolka inflytandet av kognitiva faktorers betydelse for betygens
prediktiva validitet. Tidigare forskning kring betygens dimensionalitet och
lirares betygsittning anvinds i tolkningen av inflytandet av sociala och
beteendemissiga aspekter. Vidare anvinds Messicks validitetsmodell for att
diskutera dimensionaliteten i betygen och konsekvenserna av att anvinda

betyg vid urval. Avhandlingen utgérs av tre empiriska studier och en kappa.

92



CHAPTER 11

Metod

Data

Data for de tre studierna himtades frin Gothenburg Longitudinal Database
(GOLD) och Utvirdering Genom Uppf6ljning (UGU). GOLD innehaller re-
gisterdata for alla individer i Sverige f6dda mellan 1972 och 1992. UGU ir ett
longitudinellt projekt som bygger pa 10-procentiga riksrepresentativa urval for
tio fédelsekohorter. Studie I baseras pa populationsdata for tre kohorter
fodda 1987, 1988 och 1989 och information om betyg fran arskurs 9 och
gymnasieskolan, nationella prov, kén och utbildningsbakgrund. Studie II
baseras pd ett selekterat urval om ca 4000 individer f6dda 1972. D4 betygen i
gymnasieskolan inte dr jimférbara mellan olika linjer ingick endast de elever
som gitt en studieférberedande linje. Information om betyg fran arskurs 9
och gymnasieskolan, standardprov, kén och utbildningsbakgrund ingick i
analysen. Studie III baseras pd ett 10-procentigt riksrepresentativt urval om ca
9000 individer. Information om betyg fran arskurs 9, standardprov,
kunskapsprov i matematik och kognitiva test anvindes.

Analysmetod

For samtliga analyser anvindes strukturell ekvationsmodellering (SEM). Med
hjilp av SEM kan man skapa latenta variabler som bygger pa samvariation
mellan ett flertal indikatorer. Latenta variabler kan representera teoretiska
begrepp som inte ir direkt observerbara. Genom SEM ir det ocksa mdojligt att
definiera relationer mellan latenta variabler vilka dessutom kan vara bade
oberoende och beroende. Trovirdigheten hos de modeller som skapas
diskuteras i relation till teori och tidigare forskning, men testas ocksa
gentemot data dir olika statistiska matt anvinds f6r att utvirdera modellerna.
Alla analyser i studien dr gjorda med hjilp av Mplus (Muthén & Muthén,
2007-2012) inom STREAMS (Gustafsson & Stahl, 2005).

Ett problem ndr man analyserar data, 1 synnethet inom
utbildningsomradet, 4r att data ofta har en hierarkisk struktur (Gustafsson,
2009). Elever dr klustrade i klasser och i skolor och individer som tillhér
samma kluster tenderar vara mer lika varandra 4n elever frin andra klustet.
For att ta hinsyn till detta kan man modellera pa flera nivéer, eller, som i
foéreliggande studier, genom att anvinda “complex”-funktionen i Mplus som
hanterar sidana klustereffekter.
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Resultat

Studie I

Huvudsyftet var att underséka stabiliteten i dimensionaliteten i kriterie-
relaterade betyg och de olika dimensionernas betydelse f6r prognostérmagan.

Resultaten visade att kriterierelaterade betyg var flerdimensionella och att
denna dimensionalitet var stabil 6ver kohorter. Betygen mitte bade kunskaps-
relaterade dimensioner och en dimension som var gemensam for alla betyg
och alla lirare, vilken av Klapp Lekholm och Cliffordson (2009) kunde
relateras till elevers intresse och férildrarnas engagemang i sina barns studier.
Bade de kunskapsrelaterade och den gemensamma dimensionen bidrog till att
forutsiga studieframging 1 gymnasieskolan, vilket ger stéd 4t att
flerdimensionaliteten delvis kan férklara betygens prognosférmaéga.

Resultaten visade ocksa att det fanns smé inkrementella effekter med avse-
ende pa kén pd gymnasiebetygen, utéver de skillnader som redan medierats
genom grundskolebetygen. Det fanns ocksa skillnader i den gemensamma di-
mensionen till flickors férdel och till férdel f6r elever med ligre utbildnings-
bakgrund.

Studie 11

Huvudsyftet var att pa motsvarande sitt underséka dimensionaliteten och
prognosférmagan for de normrelaterade betygen.

Resultaten visar att dven normrelaterade betyg ir flerdimensionella och att
de uppvisar samma struktur som de kriterierelaterade betygen. Den gemen-
samma dimensionen var starkare och bidrog mer till de normrelaterade bety-
gens prognosférmaga dn vad som identifierades for de kriterierelaterade bety-
gen. Detta resultat ir ndgot av en paradox da standardproven ansigs vara mer
styrande fOr betygssittningen 4n de nationella proven. En moijlig férklaring
kan finnas 1 att standardprovens framférallt var styrande pé klassniva och att
liraren dirmed hade stor frihet att rangordna individer inom klassen.

Det fanns smé inkrementella skillnader pa gymnasiebetygen utéver de skill-
nader som redan medierats genom grundskolebetygen, bade vad giller kén
och utbildningsbakgrund. 1 likhet med resultaten fér de kriterierelaterade
betygen, fanns det skillnader i den gemensamma dimensionen till flickors
férdel. Diremot var skillnaderna i den gemensamma dimensionen till férdel

tor elever med hogre utbildningsbakgrund, vilket skiljer sig fran resultaten for
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de kriterierelaterade betygen. Denna férdel f6r elever med hégre
utbildningsbakgrund kan med stor sannolikhet férklaras av att urvalet var
selekterat och att dessa elever oavsett bakgrund har den press eller det stéd
hemifrin som krivs for att lyckas i sina studier.

Studie III

I Studie III testades framforallt Cattells (1971, 1987) Investmentteori, d.v.s.
inflytandet av Gf och Ge pa utvecklingen av kunskaper och firdigheter mitta
genom betyg i arskurs 9.

Resultatet visar att det finns ett fortgdende inflytande frin Gf pa utveckl-
ingen av kunskaper och firdigheter, om dn betydligt starkare i de tidiga
skolaren. Detta kan tolkas som att barn i sin skolging fortldpande moter
uppgifter av 6kande komplexitet, vilka kriver ytterligare investering av Gf.
Inga direkta effekter av Gf fanns dock pa betygen i arskurs 9, vilket ger visst
stod at Gustafssons och Catlstedts (2000) Inkapslingsteori. Det fanns dock
substantiella indirekta effekter frin Gf genom Ge pa betygen, vilket dr 1 linje
med Cattells (1971, 1987) Investmentteori som hivdar att Gf dr den drivande
faktorn bakom tillignandet av kunskaper och firdigheter.

Diskussion och slutsatser

Resultatet visar att bade kriterie- och normrelaterade betyg dr
flerdimensionella och att flerdimensionaliteten ér stabil 6ver kohorter. Betyg
aterspeglar bade dmnesspecifika dimensioner och en dimension som dr
gemensam for olika dmnen och lirare. Klapp Lekholm och Cliffordson (2008,
2009) identifierade en motsvarande gemensam dimension som var relaterad
till intresse och forildraengagemang. Tidigare forskning har ocksa indikerat att
larare tar hinsyn till sociala och beteendemissiga aspekter nir de sitter betyg
(Annerstedt & Larsson, 2010; Brookhart, 1991; Randall & Englehard, 2010),
exempelvis av kompensatoriska orsaker (Klapp Lekholm & Cliffordson,
2008). Identifikationen av den gemensamma dimensionen tolkas hir delvis
som en representation av sadana sociala och beteendemissiga aspekter som
har ett direkt inflytande pa betyg. Vid en genomging av kursplanerna inom
Lpo94 fanns det ocksa gemensamma aspekter som var av verbal art, varfor
den gemensamma dimensionen ocksa kan tolkas som en reflektion av verbala
aspekter. Denna samstimmighet kan inte pa samma sitt identifieras i Lgr80.
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Ett sidant direkt inflytande frin sociala och beteendemissiga aspekter pa
betyg innebir att betygen till viss del aterspeglar irrelevant varians (Messick,
1989), vilket i sin tur kan férvanska tolkningen av betygen. Det édr dock viktigt
att papeka att liraren star infér en svar uppgift att balansera de fostrande
milen i liroplanen, verkligheten i klassrummet och uppgiften att motivera
eleverna med att sitta betyg. Om det finns implicita krav som ingar i
betygssittningen far det konsekvenser for tolkningarna av betygen och for
individer nir de anvinds som urvalsinstrument.

Betygens prognosférmaga

Béide de dmnesspecifika dimensionerna och den gemensamma dimensionen
bidrar tll att forklara betygens prognostérmiga. Den gemensamma
dimensionen indikerar att ett direkt inflytande av sociala och beteendemissiga
aspekter bidrar till att férklara betygens prognosférmaga. Det finns sannolikt
ocksa ett indirekt inflytande av motsvarande aspekter som bidrar till
prognosférmagan,  vilka kan relateras till den investering av
personlighetsrelaterade faktorer som gors 1 lirandet (t.ex. Gustafsson &
Carlstedt, 2000).

Resultaten visar ocksa att investeringar av kognitiva aspekter, d.v.s. av bade
Gf och G, bidrar till att férklara betygens prognosférmaga. Resultaten stédjer
de antaganden som gors i Cattells (1987) Investmentteori, d.v.s. att Gf har ett
fortgdende inflytande pa utvecklingen av kunskaper och firdigheter genom
hela grundskolan, bade i form av direkta och indirekta effekter. I foreliggande
studie var inflytandet frain Gf storst i arskurs 3, men det fanns dven direkta
effekter 1 arskurs 6 och 9, om 4n betydligt svagare, vilket skulle kunna
torklaras med att elever fortlépande méter uppgifter av 6kande komplexitet i
de tidiga skoliren som kriver ytterligare investering av Gf. Att resultaten inte
var helt i linje med Gustafssons och Catlstedts (2006) Inkapslingsteori kan
bero pi att individerna i féreliggande studie dr i grundskolealdern medan de i
Gustafssons och Catlstedts (20006) var unga vuxna.

Sammanfattningsvis visar resultaten att betyg, i linje med Cattells (1987)
Investmentteori, aterspeglar bade Gf och Ge. Resultaten talar ocksa for att de
aterspeglar ett vidare spektrum av kunskaper och firdigheter och sociala och
beteendemiissiga aspekter. Dessa resultat kan rimligen forklara varfor betyg
har hégre prediktiv validitet 4n matt pa begavning eller kapacitet for studier
som exempelvis Hégskoleprovet. Betygens prediktiva validitet kan siledes
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delvis forklaras i termer av investeringar av kognitiva f6rmégor (Cattell, 1987)
och personlighetsaspekter (Ackerman, 1996; Cattell, 1987), samt ett direkt in-
flytande av verbala och sociala och beteendemissiga aspekter pa betygen.
Dessutom miiter betyg prestationer Gver en ling period och de baseras pa en
mingd olika sorters bedémningar som édr gjorda av olika ldrare i olika dmnen,
vilket kan vara en vytterligare bidragande forklaring till den prediktiva
validiteten.

Betydelse av kén och férildrautbildning

Flickor befanns ha en hogre nivd pd den gemensamma dimensionen, vilket dr
samstimmigt med Klapp Lekholm och Cliffordsons (2009) resultat, dir
flickors hégre niva pa den gemensamma faktorn till stor del medierades av
deras generella intresse for skolarbete. I deras studie fanns det ocksa skillnader
i de @mnesspecifika dimensionerna som till stor del medierades av intresse for
respektive dmnet. Saledes forefaller flickors hégre betyg delvis vara ett resultat
av bade en indirekt och en direkt effekt av intresse och forildraengagemang.

Det fanns ocksa effekter av utbildningsbakgrund i den gemensamma di-
mensionen. I det kriterierelaterade betygssystemet hade elever med ldgre
utbildningsbakgrund hogre niva pa den gemensamma dimensionen, medan
elever med hogre utbildningsbakgrund hade hogre niva pa den gemensamma
dimensionen i det normrelaterade betygssystemet. Dessa resultat kan ha flera
forklaringar, varav en dr att den gemensamma dimensionen som identifierats
tor kriterierelaterade betyg delvis dr ett uttryck f6r en kompensatorisk betygs-
sittning, d.v.s. att elever med ldgre resultat kompenseras genom att fi extra
betalt £6r att de anstringer sig (Klapp Lekholm & Cliffordson, 2009). Det ir
moijligt att denna kompensatoriska effekt dr stérre inom det kriterierelaterade
systemet da dir finns en godkintgrins och att sitta ett icke-godkint betyg kan
fa storre konsekvenser fOr eleven dn att fa ett ldgt betyg i det normrelaterade
systemet. Resultatet f6r de normrelaterade betygen kan forklaras av begrins-
ningen av urvalet till elever som liste studieférberedande program, vilka med
stor sannolikhet, oavsett bakgrund, har det stdd hemifrin som krivs for att de
skall lyckas med sina studier.

Begrinsningar och fortsatt forskning

Studiernas (I och II) design bygger pd antagandet att de nationella pro-
ven/standardproven enbart aterspeglar imnesspecifika kunskaper. Det it
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dock moijligt att de, liksom betygen, dven aterspeglar andra aspekter. Om sd dr
fallet 4r den gemensamma dimensionen i féreliggande studier underskattad.
Det dr troligt att 4ven andra dmnen skulle uppvisa motsvarande monster
och dirmed ytterligare bidra till styrkan i den gemensamma dimensionen.
Detta var dock inte mojligt da nationella prov i ytterligare dmnen inte fanns
tillgingliga vid tiden for studierna. I och med att de nationella proven nyligen
har utbkats till att omfatta fler dmnen ges dock framtida méjligheter att
undersoka detta. Det skulle ocksa varit intressant att understka betydelsen av
personlighetsfaktorer pa utvecklingen av kunskaper och firdigheter.
Betydelsen av sidana faktorer framhdlls av Ackerman (1996) som viktiga i
vuxnas kunskapstillignande men dven Cattell (1987) patalar deras betydelse.
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Dimensionality and Predictive validity of school grades: The
relative influence of cognitive and social-behavioral aspects

In Sweden grades are used in processes of selection to the next educational
level. The types of selection instrument used differ, both in different
educational systems, and with respect to whether capacity for schooling or
previous achievement is preferred. Nevertheless, the predictive validity of
school grades, designed to measure previous achievement, has been
demonstrated in a multitude of studies. Grades have also been found to
predict other outcomes, such as job-performance. Although the reasons why
grades display this pattern of predictive power are not fully understood, it is a
reasonable assumption that, in part, this can be explained by the influence of
both cognitive and social-behavioral aspects. Thus the aim of the present
thesis is to investigate the influence of cognitive and social-behavioral aspects
on compulsory school grades and the relative importance these aspects have
for the predictive power of grades.

The results indicate that both criterion-referenced and norm-referenced
compulsory school grades are multidimensional, reflecting both knowledge
and skills, and social-behavioral aspects. Dimensions related to knowledge and
skills, and a dimension which was common to all grades and all teachers
(interpreted in part to reflect social-behavioral aspects) were identified in both
grading systems. The multidimensionality of grades was also found to be
stable across several birth cohorts. Further, the results suggest that the
influence of cognitive abilities on the development of knowledge and skills
was substantial, and that there was a continuous influence of fluid abilities
throughout compulsory school. All in all, the results indicate that a partial
explanation for the predictive power of school grades can be found in the
investment of both cognitive and social-behavioral aspects into the acquisition
of knowledge and skills, but that there is also a direct influence of social-
behavioral aspects on grades as a consequence of teachers’ grading,
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