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Abstract: In developing the national tests in Social Studies, a critical issue is
ensuring that the items work in the same way for subgroups of students, i.e., the
test is fair and shows no signs of severe Differential Item Functioning (DIF). In
Sweden, the national tests will be digitalized, but items with a selected response
format (SR) is also intended to increase. This study aims to analyze how different
items (defined by varying formats and contents) function for students following
the syllabus of Swedish as a second language (SvA) compared to the general
student population. The study is based on data from the Swedish national tests in
Social Studies in 2018, 2019, 2022, and 2023. The results reveal that there are
DIF between the two syllabus groups: Students following the SvA syllabus have
more difficulties compared to Sv students, with SR items. However, SvA students
perform significantly better on some constructed response items where they are
asked to describe, analyze, and elaborate on a topic using their own language.
As this study shows that the SvA group has significantly more difficulties
compared to the general student group with the SR items that are intended to
increase due to digitalization, there seems to be an obvious risk for this group to
be disadvantaged.
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Introduction

In testing and assessment, it is essential to ensure measurement invariance across
subgroups of pupils, i.e., that the instrument works similarly for different groups to be
compared. This invariance property is also a basic requirement for quantitative
comparison. Thus, in order to be able to statistically compare groups of students using
an instrument, it is crucial that the instrument work in the same way for the groups that
are to be compared.

Given that the national test shall provide a basis for the assessment of pupils’
knowledge in relation to subject requirements and support fair assessment and grading,
as well as being useful in follow-up evaluations, the property of invariance needs to be
an integral part of test development and construction. Provided that it is commissioned
that the test should be designed in such a way that it does not disadvantage any group,
it is clear that the requirement of the invariance property of the test must be satisfied.
Therefore, it is fundamental and necessary to ensure that the test has the same
measurement features, and thus works in the same way for different groups of students,
i.e., show no Differential Item Functioning (DIF) (Andrich & Maris, 2019); Wu, Tam,
& Jen, 2016). The potential consequences of the test on students' life opportunities and
chances can be crucial, given that the test is a high stakes test, and as the test results are
heavily influential on the final grades, but the test results are also indirectly influencing
student opportunities for Upper Secondary school admission.

The Swedish National Agency for Education intend to increase the proportion of
items with a selected response format to facilitate automatic assessment. However, the
implications of this change have not yet been examined thoroughly.

Therefore, the purpose of this study is to analyze the impact different formats can
have on various subgroups of the Swedish national tests in Social Studies!, using data
from four years of investigation (2018, 2019, 2022, and 2023). Analyses presented in
the article are conducted by means of modern test theory and more specifically using
the polytomous Rasch Model (Rasch, 1960/1980; Andrich & Marais, 2019). However,
at different stages of the developmental process also Item Response Theory models
including more than one parameter (2-PL) has been used. A specific focus is directed
toward the analysis of Differential Item Functioning (DIF). The national tests are

In this article, the term “social studies” is used as a name for the Swedish subject
“samhéllskunskap” (direct translation: Society Knowledge). The term Civics is used by the
Swedish National Agency for Education to describe the subject in the Swedish compulsory
school. However, Civics may be considered too narrow compared to Social Studies, as it
predominantly encompasses the roles and responsibilities of citizens, along with the political and
governmental aspects of citizenship. Thus, Civics focuses on knowledge of politics and
democracy. However, the concept of Social Studies may be viewed as too broad to accurately
reflect the meaning of the subject “samhillskunskap.” A solution to this problem might have
been to translate the Swedish subject “samhéllskunskap” into the English term “Society-
Knowledge,” but then we would risk some readers not following what is meant. Therefore, we
have consistently chosen to use the term Social Studies throughout this work.

Link to curriculum Lgr22:
Laroplan for grundskolan samt for forskoleklassen och fritidshemmet
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reported with two subgroups: sex, and Swedish language syllabus group: Swedish as a
second language (SvA) or Swedish (Sv). The pupils are following two different syllabus
in Swedish language: Swedish as a second language or those who follow the syllabus
of (ordinary) Swedish. Both groups are taking the same course and national test in Social
Studies.

As it is very important to be assured that the national test in Social Studies work
invariantly across student groups, and since language proficiency levels is a common
source of bias in measurement, influencing student performances, it is of particular
importance to examine how the instrument works across language proficiency groups.
Thus, it is very important to assure that students are not unfairly disadvantaged or
advantaged due to their language proficiency levels. Therefore, more specifically, this
study aims to respond the following research questions:

» Do selected response (SR) items included in the Swedish national test in Social
Studies work invariantly across Swedish language syllabus groups, i.e. show no
Differential Item Functioning (DIF)?

» Do Constructed Response (CR) items included in the Swedish national test in
Social Studies work invariantly across Swedish language syllabus groups, i.e.
show no Differential Item Functioning (DIF)?

» If SR items and CR items do not work invariantly across Swedish language
syllabus groups, how is DIF manifested?

Test developers routinely conduct Differential Item Functioning (DIF) analyses
during testing periods. However, as noted in a comment below, these details are
confidential as they may include reports of precise data. As part of their development
activities, the group also engages in research concerning materials (e.g. for Social
Studies: Andersson & Larsson, 2023). This study constitutes a component of that
development work. Separate research endeavours are consistently necessary, allowing
to produce research with broader, more generalizable content. All groups involved in
national testing across five Swedish universities conduct research of a similar nature to
this study.

The debate on whether different formats can accurately represent a student's
understanding of the material is also connected to the subject itself, how that particular
subject aligns with its assessment, and how the assessment works for different
subgroups. Additionally, one must understand the specific demands that each subject
imposes on its assessment, if one wants to investigate how different formats give
students a fair opportunity to show their knowledge of the subject. The syllabus in the
subject of Social Studies puts special demands on understanding the content, reflecting
modern society. Thus, to understand the test, you must understand the subject.
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Background

The subject

Social Studies is a mandatory subject in Swedish compulsory schools as well as in
upper secondary schools, and it has a 60-year history in Sweden as a single subject.
Thus, it is one of the youngest subjects in the Swedish school system. Given its structure
and focus, Social Studies exist as a compulsory subject only in the Nordic countries and
has slightly different content and status in Sweden compared to the other Nordic
countries (Christiansen 2015a; Gulberg 2023; Spanget Christensen 2023; Bgrhaug
2023). In Sweden, Social Studies hold a strong position and is regarded as a useful and
interesting subject by students. From a teacher's perspective, Social Studies is described
as a subject that is fun, yet demanding to teach (Skolverket 2005).

The areas of 'democracy' and 'politics' are two, among several, core areas of Social
Studies. In the latest ICCS (International Civic and Citizenship Education Study),
Swedish 14-year-olds performed well on politics and democracy tasks (ICCS 2022).

Brief history and structure of the subject

Social Studies in primary and lower secondary schools are today a part of the subject
group social study subjects?, which also includes History, Geography, and Religious
Education. Up to and including school year 6, these are often taught together as a subject
block. History, Geography, and Religious Education were already defined as individual
subjects in the public school®, laying the foundation for the Swedish comprehensive
school in the 19th century. However, that was not true also as regards Social Studies.
Especially in History, there have been some early elements regarding the current
structure of society. It was only after the 1918 reform on universal suffrage that the idea
of preparing students for participation in the democratic process emerged (Larsson &
Ledman 2023). The focus was then more on ‘civic knowledge.' The subject of History
was changed in 1928 to 'History with Social Studies.' (Larsson & Ledman 2023).

Already before the Second World War, a major reform was discussed regarding a
comprehensive school to replace the educational system in Sweden, which had parallel
systems divided by gender and class. During the 1950s, extensive experimentation
occurred with a unified school, and a political compromise in 1957 laid the foundations
for the proposal for a unified comprehensive school*, which was implemented in 1962
(Lé&rarnas historia 2024).

Within the framework of the comprehensive school, Social Studies would become
an individual subject, focusing mainly on democratic education, social life, and
institutions in Sweden and internationally (Larsson & Ledman 2023). Modern society

2 Social study subjects is the translation of the subject group “samhillsorienterande #mnen”,
abbreviated into SO, according to the translation provided by the Swedish National Agency for
Education.

3 Translation of the Swedish concept of “Folkskolan”.

4 Translation of the Swedish concept of "Grundskolan".
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demanded many new areas to be included in a new subject. The “moral education” that
had previously been dealt with in the subject of Christianity should become more of a
“civic education” from a modern perspective. All this was assigned to the new subject
of Social Studies (Landahl 2015). Even before the new curriculum in compulsory
school, Lgr 62, Social Studies was partly taught as an independent subject, but with the
syllabus in Lgr 62, its status as an individual and separate subject had been established
(Lgr69).

From the implementation of compulsory education until today, there have been six
curricula: Lgr 62, Lgr 69, Lgr 80, Lpo 94, Lgr 11, and Lgr 22. The number indicates the
year when the curriculum came into force.

During the subsequent revisions of the curricula (Lgr 80, Lpo 94, and Lgr 11), the
subject was developed to include greater elements of reflection and reasoning on
national and international social issues. Areas addressing sociological topics, such as
the conditions for children's upbringing, were also included.

From Lgr 11, there is a shift towards, in addition to reflection on social problems
and issues, a focus on “factual knowledge” within the subject. The move towards more
facts and fewer central themes continues with the syllabus in Lgr22.

To examine the development of the subject content, one can also investigate the
requirements for Social Studies teachers, i.e., teachers in lower and upper secondary
schools. Although Social Studies hold a strong position in the school system, it has
never been a separate academic discipline at universities in Sweden.

Before compulsory education, the inclusion of academic disciplines in social studies
teacher degrees was debated. Various proposals emerged for upper and lower secondary
schools but were not deemed economically viable (Eklund & Larsson 2009). From 1962
to 2001, degree content varied across Swedish universities; however, upper secondary
school teaching required three semesters while lower secondary school required two
(Eklund & Larsson 2009). Political science and economics were consistently included
in Social Studies. Over the years, the focus shifted between social dimensions and
business-related topics. Content evolution affected perspectives on academic education.
In the 1960s, only political science and economics were required; by the 1970s and
1980s, four subjects—political science, economics, human geography, and sociology—
were needed. However, the multidisciplinary content of the subject becomes a problem
in an educational context:

Because the subject known as Social Studies in schools corresponds to a
number of different subjects in universities, a teacher training program
comprising three or four grades must necessarily be incomplete, regardless
of how the grades are combined (translated from Brolin 1965, in Larsson
20009, s. 215).
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The curricula and assessment in the subject

Clear descriptions of how a teacher can carry out summative assessments® of
individual students' performance as a basis for grades are a relatively new phenomenon
in secondary Social Studies curricula and syllabi. Nevertheless, teachers have been
marking individual students in the subject since 1962.

A brief summary of the features and opportunities for teachers to receive help with
individual assessment is provided. It should be noted that Sweden does not have a
system of national tests that directly determines grades in subjects. Teachers in Sweden
have a lot of freedom to grade individual students (Lundahl 2017).

From the perspective of how the curricula and syllabuses have described
“assessment of individual pupils,” it can be said that the first three syllabuses had no
content on this at all. Examination is carried out by identifying a very large number of
subject areas. In Lgr69, this consisted of around 180 subject areas. From Lpo94 and
onwards, there is a clear shift, even though the texts in Lpo94 are more general regarding
how to assess an individual student. From Lgrll and now Lgr22, several pages in the
syllabus describe how an individual student can demonstrate knowledge of the subject.

National tests in Social Studies

Since the 1960s, there have been variants of national tests in Swedish, English, and
Mathematics. The focus of the tests has shifted over the years. It was not until 2009 that
the subjects were expanded to include national tests for year 9 in science studies
(Physics, Biology, and Chemistry®). In 2013, national tests in the social study subjects
(Social Studies, Geography, History and Religious Education) were introduced for the
first time.

At the same time, year 6 tests were conducted in these subjects and in the science
studies subjects. The year 6 science and Social Studies tests were abolished in 2015.

The Social Studies test is taken at the end of the second semester (of two) in year 9,
over two days. The test grade levels are determined in advance; thus, no standardization
or normalization is conducted afterwards. The Social Studies test has been administered
10 times. In 2020 and 2021, no compulsory exams were given due to the COVID-19
pandemic. Despite the multidisciplinary approach of the subject, surveys have
demonstrated good assessment consistency and inter-rater reliability of the test
(Lofstedt 2018).

As already mentioned, teachers in Sweden have great freedom to set grades. Since
2018, a statement from the Swedish National Agency for Education has been in force,
whereby teachers must “take particular account” of the test grade from the national tests
when grading their students (SKOLFS 2022:417). Research has indicated difficulties
for teachers in interpreting this concept (Sandberg 2021).

5 "The purpose of summative assessment is to evaluate student learning at the end of a unit of
instruction by comparing it to some standard or benchmark." Carnegie Mellon University.

® Science studies is the translation of the subject group “naturorienterande dmnen”, abbreviated
into NO, according to the translation provided by the Swedish National Agency for Education.
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As of 2022, the purpose of the national test is now solely “to support grading”
(SKOL-FS 2022:185, 9 kap 21 8). Previously, there was also the purpose of providing
information at an aggregate level on how the objectives are met and of concretizing the
curricula (Hirsch 2015).

Methods

Participants and data collections

This study is based on data from students who took the Swedish national tests in
Social Studies in school year 9, included in the cohorts taking the test the following
years: 2018, 2019, 2022, and 2023, which represent the last four years of data collection
when this study was carried out. During the years 2020-2021, no data collection took
place due to the COVID-19 pandemic. Each cohort represents a whole age group
corresponding to approximately 100,000-120,000 students. The data consists of all tasks
included in the test each year. Given that the Social Studies test is one out of four tests
among the social study subjects (Geography, History, Religious Education, Social
Studies), 25 percent of the total age cohort take this particular test.

Procedure

All teachers whose students are taking the tests in Social Studies all around Sweden,
are invited by the group at University of Gothenburg that constructs the tests, to report
the results on a digital reporting service. The teachers report pupils born on the 6th,
16th, and 26th of each month. Teachers report two subgroups: sex (boy, girl) and
syllabus followed in Swedish language (Swedish (Sv) or Swedish as a second language
(SvA)). Both groups take the same test; they are just subgroups in the total set of pupils.
The following applies to who may study under the syllabus for Swedish as a second
language:

It is the headmaster who decides whether a pupil in compulsory school or an
equivalent type of school should receive teaching in Swedish as a second language.

The decision must be based on the pupils’ needs, but it is not regulated in detail how
the need assessment is to be carried out (SFS 2011:185, 5 kap 14 §).

Teaching in Swedish as a second language shall, if necessary, be organized for:

1. pupils who have a language other than Swedish as their mother tongue,

2. pupils who have Swedish as their mother tongue and who have been admitted
from schools abroad, and

3. immigrant pupils whose main language of interaction with a guardian is Swedish.

It is thus not a subject aimed at all pupils who need support in their language
development (Nationellt for centrum for svenska som andrasprak).

In this study, the total number of pupils in the sample for the four tests was 6,759, of
whom 639 (9.3%) were following SvA. As shown in Table 1, the proportions of students
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following the syllabus for Swedish as a second language have varied somewhat during
the four years of investigation, with 11.8 percent at the highest and 7.5 percent at the
lowest.

TABLE 1

The number of students participating each year of investigation, in total 6759, divided
by the syllabus followed in Swedish language. In addition, information on the number of
tasks and the distribution of selected response tasks and constructed response tasks is
provided.

Year Number of | Number of | Number of tasks Distribution of
students in students in each test selected
each year following response/constructed
sample SvA response tasks
2018 1451 171 24 12/12
2019 1509 134 24 14/10
2022 1987 149 24 15/9
2023 1812 175 29 18/11

From Table 1, it is also notable that the number of tasks is increasing over time.
Thus, the number of tasks is greater in 2023 (29) compared to 2018 (24). In addition,
the number of tasks with a selected response format has increased over time. Therefore,
the proportion of tasks with a selected response format is highest in 2023 (62 percent),
while the proportion of tasks using a constructive response format is lowest at 38
percent. These changes align with the intentions of the Swedish National Agency for
Education and the Swedish Ministry of Education to increase the number of tasks that
can be assessed automatically, which require a selected response format
(Utbildningsdepartementet, 2017).

The national tests in Social Studies are developed by the Group for the National
Tests in Social Studies at the University of Gothenburg on behalf of the Swedish
National Agency for Education. Each year, extensive psychometric analyses of the
Social Studies tests are carried out. Detailed psychometric analyses of tasks and the
included items are also conducted before the tests, and the tasks included in each test,
are subjected to psychometric evaluation and testing 2-3 years before the test is
administered. This study is based on the complete data reported by teachers into the
system. Therefore, the data is not collected in order to satisfy the aim of this study. Thus,
this study use data already collected within the national tests of Social Studies. The data
are analysed using methods within the Modern Test Theory paradigm, particularly the
Polytomous Rasch Model, with a specific focus on Differential Item Functioning (DIF),
to determine whether the test and the tasks function invariantly across different syllabus
groups, i.e. that the items work in same way for subgroups of students. The methods
used are briefly described below.
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Psychometric Analyses

In this study, the concordance between observed data and the expected Rasch Model
(Rasch, 1960/1980) is analysed using the Rasch model for ordered response categories,
also known as the Polytomous Rasch Model. The polytomous Rasch Model is an
extension of the Simple Logistic Model which can be defined as follows:

e-‘ﬂn_gz)
Pr{Xm‘ :x} T 1 ebbi

Thus, in the dichotomous case, item locations (item difficulties) are denoted by J,
and person locations (person abilities) are denoted by B. The interactions between items
and persons are crucial, and the relationship can be described as follows: the probability
of a specific response is a function of the relationship between person parameter (ability)
estimates and item parameter estimates (difficulty), resulting in - . A positive value
from the subtraction implies probabilities greater than 0.5; accordingly, the person is
more likely to respond correctly to the item than incorrectly. On the contrary, if a person
has a lower ability than the item is difficult, the person is less likely to respond correctly
than incorrectly to the item. Commonly, social scientific data are not restricted to
dichotomous response formats. Instead, the polytomous response format may be more
applicable in many situations. The Polytomous Rasch Model, or the Rasch model for
ordered response categories (Andrich, 1978; Wright & Masters, 1982), takes the general
form:

e Tli— i~ T +X (B —=6;)

Pr{x,; = x} = -
{ i } mi —T;—Tj...—T . +x (B,—5;)
E —0 4 x

X =

Thus, a central concept needs to be introduced with a polytomous response format:
threshold. Given a situation with four response categories (0, 1, 2, 3), a threshold
specifies the point (or location) at which the probability of choosing one out of two
answers is equal, for instance, an answer of 0 or 1 in the example above. Analogously,
in an achievement test, the threshold between 0 and 1 specifies the point between Fail
and Pass, and the threshold between 1 and 2 the point between Pass and Pass with
Distinction. The threshold concept is also important since this is where most
information is found. In the equation above, the threshold parameter is denoted by t and
the item score by x in the numerator. Given that there is concordance between the
expected Rasch model and the data, the item discriminations (slopes) in the intersections
between response categories, i.e. at the thresholds, are the same, as illustrated in Figure
1.
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An example of a category probability curve showing latent dichotomous threshold
characteristic curves with equal slopes.

If the data fit the Rasch Model, the raw score (the summation of item responses)
constitutes a sufficient statistic. This means that no additional information can be
extracted from the data beyond what the raw score provides. Since the measurement
invariance property is an integral part of the Rasch Model, it is possible to test whether
the items work invariantly across different classifications of individuals who are to be
compared statistically (Andrich, 1988). Thus, if the operational characteristics are
similar for the items included in the test, i.e. if the items work invariantly (for different
classifications of students) and the data thus conform to the Rasch model, using person
measures based on the summation of raw scores across items is justified. However, there
are situations when not all the requirements of the Rasch Model can be satisfied. One
such requirement regards the assumption of equal discriminations across items. If the
requirement for equal discrimination cannot be satisfied, this requirement can be relaxed
by introducing the discrimination parameter into the model, as Birnbaum (1968)
suggested. Thus, the discrimination parameter characterizes the slope of the Item
Characteristic Curve (Andrich & Marais, 2019):

Pr(Xni = 1B, 81, i} = P20 /[1 4 P72,

In the equation above, the person's ability for person n is denoted by B, and the
difficulty of the item by 0i, followed by that item’s discrimination, ai. Given the
complexity of the subject under study here, it is reasonable to assume that the
requirement of equal discriminations across items cannot be assumed. Therefore, the
extension suggested by Birnbaum (1968) including also a discrimination parameter,
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relaxing the requirement of equal discriminations, has been implemented at different
stages of the development process proceeding this study.

However, it may be relevant to clarify for the interested reader that the Rasch
Measurement Theory (RMT) paradigm and the Item Response Theory (IRT) paradigm
have a lot in common, given only one parameter models are used, as they have similar
parametrization. Nevertheless, they come from different traditions. RMT researchers
and IRT researchers differ not least in their view of the relationship between the data
and the model, but also purposes of analyses, as is illustrated by Andrich (2011). Thus,
according to Andrich (2011) the dominant criterion for model choice within the IRT
approach is to find a model that fit data the best, whereas within the Rasch Measurement
approach the model is specified a priory with specific focus to improve the instrument
and measurement. Therefore, in this sense, in the Rasch tradition the model is
considered to be fixed, and the researcher examines whether the data fits this model.
Within the IRT tradition, the model is flexible and is adapted in order to find fit to the
data. The results presented in this article are based on analyses using the Rasch Model,
but within the development process also models applying more than one parameter have
been used.

Analysis of Fit

Within the area of modern test theory, it is common to use residual-based fit indices
to study the concordance between data and the model. This study is no exception, even
though we are not specifically focusing on individual item fit in the presentations.
However, general fit statistics (Chi-Squared and their transformations to mean squares
(infit/outfit), as well as their graphical representations (ICC)) are used to evaluate the
fit to the polytomous Rasch model. The Chi-Square family of statistics for analyzing fit
is conducted by comparing the total scores of individuals in approximately equal-sized
class intervals, C, with the sum of expected values. Thus, this results in an approximate
Chi-Squared statistic with C-1 degrees of freedom. The fit statistics are based on
comparisons between observed and expected values. The summation of Chi-Squared
values for individual items forms a total Chi-Squared value describing a global overall
test of fit for the model. These Chi-Squared statistics can easily be transformed to mean
squares by dividing the Chi-Squared value by the degrees of freedom, resulting in the
mean square with an expected value of 1 (Wu, Tam & Jen, 2016). As infit and outfit
mean squares are commonly used in many psychometric software applications, this
transformation is conducted to facilitate communication.

Differential Item Functioning

To statistically test whether items work invariantly across subgroups of individuals,
i.e. in the same way for the groups, two different methods were used, in addition to their
graphical representations (ICC). Following Wu, Tam and Jen (2016), and Andrich and
Marais (2019), Differential Item Functioning is defined to occur: when two groups of
people with the same ability level have different probabilities to pass an item, and thus
resulting in residual differences between the groups on average. However, it may be
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reasonable to point out that analyses of Differential Iltem Functioning is not limited to
modern theory but is also relevant within classical test theory models. One of the most
commonly used method within modern test theory, the Mantel-Haenszel test, was
applied. The Mantel-Haenszel test examines how stable the strength of the relationship
between two binary factors (e.g., syllabus followed, Sv/SvA) is by means of odds ratios
across different strata that constitute the levels of the confounding variable (Wu, Tam,
& Jen, 2016). Thus, similar odds (odds ratio of 1) indicate no DIF-effect while an odds
ratio greater than 1 is favouring the reference group, and an odds ratio less than 1 favours
the focal group. However, the Mantel-Haenszel method has been applied to study
whether the likelihood of responding to an item correctly is associated with the group
to which the individual belongs while controlling for their ability by contrasting a
reference group with the focal group (Wu, Tam, & Jen, 2016). The Mantel-Haenszel
test is a chi-squared test with one degree of freedom and can be computed by:
o [ Ar - S EAw)| - 05)°

Knarr = > var(Ag)

In addition to the Mantel-Haenszel test, the occurrence of Differential Item
Functioning is identified through statistical analyses of the standardized residuals
indicating the distance between the expected model and the observed scores. Thus, the
standardized residual for each person is given by:

Xni — E[xni]
VIx,il

Z?f.f - k]

where E[Xxi] is the expected value given person n’s and item i’s parameter estimates,
and V[xni] is the variance. For the detailed analysis, each person is further identified by
their group membership g and class interval c.

This gives the residuals:

- Xnogi — ElXnil

N

The residuals are analyzed by means of analysis of variance (ANOVA). ANOVA is
used to determine whether there is a significant difference between the means of two or
more groups. In the context of DIF, ANOVA is used to determine whether there is a
significant difference among the mean residuals for the groups of interest (Andrich &
Marais, 2019). In the context of this study, the differences between students following
the syllabus for Swedish (Sv) or Swedish as a second language (SvA), focusing on the
probability for the two groups to correctly respond to an item, given the same ability
(knowledge based on the result on the complete test, as is understood within the
framework usually applied in modern test theory) is analyzed. The statistical analyses
of DIF presented in this paper are based on this method described above, using ANOVA
analyses of residuals between the groups of interest (Sv and SvA syllabus groups).
Significant results from these analyses guided the authors to reject the null hypothesis
suggesting that there are no differences between the residuals for Sv and SvA students.
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Non-significant results, on the contrary, lead the authors to conclude a situation with no
differences, and thus acceptance of the null hypothesis.

Software used

Analyses are conducted using the RUMM2030 plus software (Andrich, Sheridan, &
Luo, 2019) and the jMetrik software (Meyer, 2014).

Results

Targeting

Figure 2A — 2D shows the person distributions relative to the distributions of item
parameters for the different years. Thus, it is evident that the four tests are well-targeted,
i.e., there are item thresholds covering the entire latent trait and various ability levels,
meaning there are items of appropriate difficulty for students with low achievements as
well as for those with high achievements. It is also clear that most item thresholds align
with the locations of the majority of individuals. From this, it follows that the reliability
is relatively high. For instance, the Cronbach Alpha (Cronbach, 1951) analogous, the
Person Separation Index (Andrich, 1982), sometimes also called the reliability of case
estimates (Wright & Masters, 1982), ranges from 0.93 to 0.95, indicating that the
instruments can effectively separate individuals with different abilities. This also means
that, given this high level of consistency, two parallel investigations would correlate at
0.93 to 0.95, and a very small proportion of the variance can be attributed to factors
other than the variations in the included items.

Figure 2A. Person and item distributions 2018

Person-item Threshold Distribution
Set to Interval Length of 0.25 making 48 Gro
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Figure 2B. Person and item distributions 2019
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Figure 2C. Person and item distributions 2022

Person-ltem Threshold Distribution
(Grouping Set to Interval Length of 0.25 making 48 Groups)
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Figure 2D. Person and item distributions 2023
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FIGURE 2A-2D

The person distributions relative to the distributions of item parameters for the different years
(2018, 2019, 2022, and 2023).

Table 2 shows the mean locations divided by the syllabus followed in each year of
investigation. Thus, the general pattern is that students following the Swedish syllabus
achieve a higher total score than those following the syllabus for Swedish as a second
language. These differences are consistent for all years of investigation. It is noticeable
that students following the syllabus for Swedish as a second language have a negative
mean location for all years of investigation; moreover, the differences between these
students and those following the syllabus for Swedish are more than one logit for all
years except 2023.

TABLE 2
Mean locations (Standard Deviation) along four tests, divided by syllabus followed

2018 2019 2022 2023
Syllabus
Sv 0.410 (1.19) 1.050 (1.20) 0.482 (1.35) 0.631 (0.79)
SVA -0.712 (1.33) |-0.281(1.32) |-1.010(1.39) | -0.036 (0.67)
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Results from analysis of fit — two examples

Figure 3A shows an example of an item (all figures of items are from tasks in the
actual tests) that fits well with the expected model. The graph displays the performance
of an individual item relative to the performance of pupils with different achievement
levels. A low (negative) value implies low achievement on the test, while a high
(positive) value implies high achievement. It is also evident that increasing levels of
achievement increase the likelihood of the individual obtaining a higher score on this
particular item. The item works well with other items, as the observations (dots) lie on
the expected curve (line), which is also confirmed by the Chi-Square value of 1.64,
which is clearly non-significant, given 5 degrees of freedom (P=0.89). The insignificant
Chi-Square value implies that the deviation between the operational characteristic of
this particular item and the expected model (i.e. relative to the characteristics of other
items) is small, and thus the null hypothesis (no differences) needs to be accepted. On
the contrary, Figure 3B shows an example of an item that somewhat misfits to the
expected model, i.e. an item that works differently compared to other items, and the
expected model. Thus, persons with lower achievement obtain a higher score on this
particular item than expected by the model, while students with higher achievement
obtain a score lower than expected by the model. Consequently, the Chi-Square value
indicates misfit (X2 = 64.01, d.f.=5, P<0.0001), and thus the null hypothesis (no
differences) needs to be rejected. The corresponding Mean-Square value (with the
expected value of 1) of 12.8 also confirms this.
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FIGURE 3A

Example of a fitting item
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Example of misfitting item

Results from analyses of Differential Item Functioning (DIF)

In Figure 4, the graphical representation of the analysis of DIF is presented. The
analysis shows a situation where no significant DIF effects can be observed, which is
also reflected in the statistical test of DIF using ANOVA of residuals (F = 0.34; d.f.=1;
P = 0.88). The item works in the same way for the pupils following the syllabus for
Swedish (blue) as well as for those following the Swedish as a second language syllabus
(red). The comparison is the same along the entire latent trait, i.e., among low achievers
as well as among high achievers. Thus, the null hypothesis (no differences between
group means) is accepted, and it is concluded that the item works invariantly across the
syllabus groups.
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FIGURE 4

Graphical display of analysis of Differential Item Functioning (DIF) with no DIF effect
present (SV represented by blue line, SVA red line).

However, it is not always the case that the items work invariantly across the syllabus
groups. Figure 5 gives such an example.
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FIGURE 5

Graphical display of analysis of DIF, a situation when SvA students consistently score higher
than Sv students on the given item (SV represented by blue line, SVA red line).

Thus, the item works differently among students following the syllabus for Swedish
as a second language (SvA, represented by red line) compared to those following the
syllabus for Swedish (Sv, represented by blue line). Students following the SvA syllabus
consistently score higher than students following the Sv syllabus at the same location
(ability) across the entire latent trait. Additionally, the comparison differs along the
latent trait; the differences increase with higher abilities. Thus, the differences are
largest among high achievers and smallest among low achievers. The implication of this
finding is that it requires higher ability (knowledge based on the result on the complete
test) for students following the Sv syllabus compared to those following SvA in order
to pass this particular item. This particular item is a constructed response item. The DIF
effect is highly significant (F=18.49; d.f.=1; P<0.0001), using ANOVA test of
residuals. Thus, the null hypothesis (no differences between group means) needs to be
rejected.

Figure 6 shows an example of an item where SvA students (red line) consistently
score lower than Sv students (blue line). This is a selected response item. These
differences span over the whole continuum but seem to decrease somewhat at the higher
end of the latent trait, i.e., among high achievers. The difference is as large as one logit
and thus significant (F=44.74; d.f.=1; P<0.0001), based on ANOVA analyses of
residuals. Thus, the null hypothesis (no differences between group means) needs to be
rejected.

In Figure 7, DIF has been resolved by syllabus group, i.e., the item was split into
two different items (one for each syllabus group) in order to be able to quantify the
differences between SvA students and Sv students. Thus, it is possible to reveal the
actual size of the DIF effect, and to see how much higher ability is required for SVA
students compared to Sv students in order to pass the item. In this case it is shown that
for SvA students, more than 1 logit higher ability is required, compared to what is
required for the Sv students.

89



INVESTIGATING DIF: THE ROLE OF RESPONSE FORMAT FOR STUDENTS FOLLOWING THE
SYLLABUS FOR SWEDISH AS A SECOND LANGUAGE

Arne Lofstedt & Daniel Bergh

Ll | || I L, L

3.0
E
. |
p 2.0
e -
[
t
=}
d .
A 1.0
a .
|
u
2
0.0
FIGURE 6

5 4 3 2 A 0 1 2 3 4
Perzon Location [logits)

Graphical representation of DIF-effect where SvA students score consistently lower than Sv
students (SV represented by blue line, SVA red line).

O =0 o =xm

& s 0 <

| 1 | | L 1

FIGURE 7

00

Peison Location [logis)

Same item as in figure 6 but now resolved for DIF by syllabus group in order to be able to
quantify the DIF effect and to observe the actual size of the differences (SV represented by blue
line, SVA red line).

Summary of results

It is important to recognize that "worse™ or "better" in this context is given the same
ability (knowledge based on the result on the complete test, as is understood within the
framework usually applied within modern test theory).

As a group, students following the syllabus for SvA perform worse than students
following the syllabus for Sv when looking at the overall results of the test, as is
described earlier in Table 2.

However,

analyzing DIF, when looking at different specific items and comparing

the same ability level, there are systematic differences with different patterns derived.
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In 18 percent of the tasks, SVA students performed worse than Sv students, i.e., almost
every fifth task. However, in 10 percent of the tasks, SvA students performed better

than Sv students.

TABLE 3

Tasks where SvA students perform significantly worse than Sv students

Category Domain Format

1 Reference | Political system/Democracy Selected response

2 Reference Political system/Democracy Selected response

3 Reference General Social Studies Selected response

4 Reference Political system/Democracy Selected response

5 Reference Law Selected response

6 Reference Source criticism Selected response

7 Reference Media Selected response

8 Reference Political system/Democracy Selected response

9 Reference General Social Studies Selected response
10 Reference General Social Studies Selected response
11 Reference Media Selected response
12 Analysis Political system/Democracy Selected response
13 Analysis Political system/Democracy Selected response
14 Analysis Source criticism Selected response
15 Analysis Source criticism Selected response
16 Analysis Democracy Constructed response
17 Analysis Political system/Democracy Constructed response
18 Analysis Social issue Constructed response

In Table 3 and Table 4, each row and number represent different items across the
various tests. The columns indicate the type of task, labeled as reference or analysis,
and domains, such as Economy, which allows us to categorize different types of task
items. Previously, we hypothesized that domains would influence the DIF, but this was
found to be insignificant. These specific labels were created for this study. Even though
some items have the same labels (e.g. law), they can differ in other ways, for instance
formats. The various items remain confidential, which is why we cannot specify them
at this time.

According to the DIF analyses, most tasks where SvA students perform worse are
those with a selected response format, as also summarized in Table 3.

The tasks in Table 3, taken from the four national tests, represent tasks where SvA
students perform significantly worse: 61% are reference tasks, and 83% have a
structured format, i.e., students respond in a closed (selected) response format, e.g.,
multiple-choice.
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According to the DIF analyses, most tasks where SVA students perform better are
those with an open response format (constructed response), which is also summarised
in Table 4.

TABLE 4
Tasks where SvA students show significantly better results than Sv Students

Category Domain Response format
19 Analysis | Economy Constructed response
20 Analysis |EU Constructed response
21 Analysis | Social issues/Media Constructed response
22 Analysis | Economy Constructed response
23 Analysis | Political system/Democracy | Constructed response
24 Analysis | Political system/Democracy | Constructed response
25 Analysis | Economy/Corruption Constructed response
26 Analysis |EU Constructed response
27 Reference |Law Selected response
28 Reference | Economy Selected response

80% of the items where SvA students perform significantly better than the Sv
students are analysis tasks, and 80% are open in an open response format, i.e., where
students write a short essay.

Discussion

The aim of this study was to analyze the impact that different formats can have on
various subgroups of the Swedish national tests in Social Studies, using data from four
years of investigation. A particular focus was directed towards the analysis of
Differential Item Functioning (DIF) across the syllabus groups Swedish (Sv) and
Swedish as a second language (SvA). These analyses were based on graphical
comparisons of the item characteristics for Sv and SvA students but also complemented
and confirmed by statistical tests using ANOVA of residuals between the groups.

On average, the performance of Sv students is higher compared to that of SvA
students. However, the analysis conducted in this study, when analyzing the occurrence
of DIF from a modern test theory approach, shows that there are indeed differences
between the two syllabi groups when it comes to how the different task types included
in the test work for the two groups. Thus, tasks using a selected response format
(structured), asking for reference knowledge, are generally more difficult for the
students following the syllabus of Swedish as a second language (SvA) compared to
those following the general syllabus of Swedish, i.e. the majority of the students. The
implication of this finding is that it requires much higher ability (knowledge based on
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the result on the complete test, as is understood within the framework usually applied
within the modern test theory approach) for SvA students to pass items of the selected
response format than what is required for Sv students.

But there are items where SvA students perform better. These items are often in a
constructed-response format and ask for analytical knowledge.

From a logical point of view, the findings of this study may be surprising, as one
might expect that the group with the weakest language skills faces a disadvantage when
responding to tasks that require them to formulate their own sentences in Swedish.
Following that line of reasoning, the selected response items would then be easier for
the SvA group, not more difficult. Therefore, it has previously been assumed that SVA
students, due to poorer linguistic prerequisites, cope better with structured response
formats. Thus, it has been hypothesized that closed (selected response) formats would
provide better opportunities for these students to demonstrate their knowledge of the
subject. However, this assumption is contradicted by the results of this study, which
also is in line with findings reported from the first years of the Swedish national tests in
geography (Alm Fjellborg & Molin, 2018). A hypothesized theoretical explanation of
these results may be twofold: constructed response format (open-ended) gives the
student more opportunity to explain the required knowledge in their own words, and the
structured response formats tend to be linguistically very “compact” and force the
student into a constraining specific terminology. Thus, if the student is not familiar with
the terminology used in the task, it will be much more difficult to pass the task. These
lines of reasoning are also concordance with the theoretical underpinnings of a Swedish
study (Severin, 2002). Following Severin’s (2002) reasoning, students would be better
off using their own words, as is the case in the constructive response format of tasks.
For these reasons there are empirical and logical explanations to why SvA students have
more difficulties responding to selective response tasks, as the linguistic context is
already set, and the student needs to be able to understand and apply the concepts given
in the task.

The national tests in Sweden are now entering a new era as they are about to be
digitally distributed and taken and are thus undergoing a major transformation. This is
a consequence of the Swedish government commissioning the National Agency for
Education to digitalize the national tests (Utbildningsdepartementet, 2017). The
intention is also to increase the proportion of tasks using a selective response format. In
the national test in Social Studies, about half of the tasks currently have a selective
response format. Given the findings of this study, it may be possible to hypothesize that
a substantial increase in the proportion of tasks using a selective response format would
have consequences. Thus, students following the SvA syllabus, a group with lower
achievements on the test, on average, may be particularly vulnerable given the proposed
changes with increased proportions of selective response tasks. The findings from this
study may be even more important in light of the intention to increase the importance
of national tests in grading (SKOLFS 2022).

However, it is important to evaluate how different formats and contents interact in
order to understand the links and consequences for specific groups. For example,
Wilson (2023) emphasizes the importance of understanding the significance of formats
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for exam accessibility. In addition, the results of this study may potentially have
didactical implications relevant for class teachers as well as students’ learning.

From a test developer perspective, this study stresses the importance of careful
evaluations of Differential Item Functioning (DIF) and the interactions between
different formats and contents for different groups of students, already in the
development process (see Wilson, 2023, for a note on this matter). However, and this is
a crucial point, the structure and tradition of each subject differ, the use of CR and SR
items varies, and the subjects themselves differ. Given the consistent results of the
study, it is possible to use the study findings in in the development process in order to
facilitate fair assessment, and the results may also be generalizable, not only to other
subjects, but it may also be relevant for other subgroups of students.

Ethical considerations

The data on which this study is based contains no personal information and therefore
poses no threat to the personal privacy or integrity of the participants. Consequently,
the reports and conclusions from the analysis is in the form that implies that no
individuals can possibly be at risk of harm.

Methodological reflections

Given that the categorization of students into the SvA syllabus group is carried out
by principals—and that the process is not fully transparent—there may be consequences
for the study’s results. For instance, some students may be deemed (by the principals)
to have language skills too weak to be able to complete the test and are therefore
excluded. Since the proportion of students following the SvA syllabus in the overall
population is slightly higher than in this analyzed sample of test takers, this may indicate
such exclusion. This, in turn, poses a risk of underestimation, if any, of the study’s
findings.
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Conclusions and further research

In Sweden, the government has instructed the National Agency for Education to
digitalize the national tests, but also to strive for a large proportion of the tasks to be
automatically assessed, which requires a selected response format. Today, slightly less
than half of the tasks have a constructed response (open-ended) format, so this change
may have consequences. Changes in item format can have important implications for
different groups of learners in the testing context. Changes involving more structured
tasks may make an already vulnerable group of students (SvA) increasingly vulnerable
to low achievements, which may be critical for their future opportunities. It is important
to explore the interaction between task format and content in more depth - to find out
why tasks with a particular format are more difficult for some groups than others. These
insights should also have implications for teaching.

The national tests in Social Studies are high-stakes assessments. Teachers are
already obliged to ‘take special account’ of the results of the national tests when grading
the subject. Under the current proposal for a new grading system in Sweden, even
greater emphasis will be placed on the national tests, and as the results it will account
for 30% of the grades, and the average national test results at school level will be
adjusted in relation to the school's grade point average. Given that the national test
results are heavily influencing the final grades, the test results are also indirectly
influencing student opportunities for Upper Secondary school admission

Even though it is not specifically addressed in this study, there is a lot of evidence
suggesting that different types of tasks (and contents), in fact, may measure different
dimensions, which we intend to elaborate on in future studies.
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