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NEPS Technical Report for General Knowledge: Scaling Results
of Starting Cohort 8 for Wave 2 in Special Schools

Abstract

The National Educational Panel Study (NEPS) examines the development of competencies across
the lifespan. Therefore, the NEPS assesses different domains of competence in different age
cohorts. To evaluate the quality of these tests, several analyses based on item response theory
are conducted. This paper describes the data and scaling procedures for a test of general
knowledge that was administered in Grade 6 of Starting Cohort 8 in special schools. The general
knowledge test consisted of 64 items representing different content domains. The test was
administered to 163 participants (36% girls). A Rasch model was used to scale the data. Item
fit statistics, Rasch-homogeneity, and local item independence were evaluated to ensure the
quality of the test. The analyses showed that the items had a satisfactory fit to the item response
model. In addition, few items showed noteworthy differential item functioning with regard to
other school types. However, most of the items were too difficult for the sample. Therefore,
the test showed a limited variance and, consequently, a poor reliability. Overall, the test had
good psychometric properties but was unable to capture pronounced individual differences in
general knowledge of the students. In addition to the scaling results, this report also describes
the data available in the scientific use file.
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1. Introduction

The National Educational Panel Study (NEPS)! measures different competencies coherently
across the lifespan. These include, among others, reading competence, mathematical compe-
tence, and domain-general cognitive functioning. An overview of the competencies measured
in the NEPS is given by Weinert et al. (2019) and Ful8 et al. (2025). Most of the administered
competence tests are developed specifically for use in the NEPS and are therefore routinely
evaluated using psychometric models based on item response theory (IRT, see Pohl & Carstensen,
2012).

This report presents the results of these analyses for a test of general knowledge that was
administered in sixth grades of special schools in Starting Cohort 8 (Grade 5). The following
sections first introduce the main concepts of the administered test and the test design. Then,
the data are described and the results of various psychometric analyses are reported that were
conducted to estimate knowledge scores and to check the quality of the test. Finally, an overview
of the data that are available for public use in the scientific use file (SUF) is given.

The analyses summarized in this report are based on the data available at some point prior to the
public data release. Due to ongoing data protection and data cleansing issues, the data in the
SUF may differ slightly from the data used for the analyses in this report. However, pronounced
differences in the presented results are not expected for the final data available in the SUF.

2. Testing General Knowledge

2.1 Conceptual Framework

According to the Cattell-Horn-Carroll (CHC) model of intelligence (Schneider & McGrew, 2018),
human cognitive abilities can be described by a hierarchical structure that classifies abilities into
different strata. While a single general ability is at the apex of the hierarchy (Stratum lll), several
broad abilities such as fluid and crystallized intelligence, together with various additional abilities
(e.g., memory, cognitive speed), make up Stratum Il. In contrast to fluid intelligence, which
involves basic reasoning and problem-solving abilities, crystallized intelligence includes acquired
skills and knowledge and thus largely reflects reflects learning, education, and acculturation.

Crystallized intelligence can be measured with items that capture the depth and breadth of the
dominant knowledge in a culture (Horn & Noll, 1997). Accordingly, the Berlin test of fluid and
crystallized intelligence (BEFKI, Schroeders et al., 2020), which was administered in the present
study, measures crystallized intelligence with items on factual knowledge in 16 content areas,
each with four items (see Table 1). The content areas can be further grouped into three major
domains, that is, humanities, natural sciences, and social sciences. The items cover topics that
are part of formal education, but also reflect shared cultural knowledge, that is, they describe
what children and adolescents are expected to learn and know in a society. Consequently, the
test items cover both formal and non-formal knowledge domains. The items do not refer to
specialized knowledge, trivial content, or highly time-dependent information (e.g., current sports
results or regional train schedules) but focus on general knowledge that is widely considered
important and relevant in a society.

Thttps://www.neps-data.de
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Table 1
Content Areas of General Knowledge Test

Domain Content Area Description
Literature Literary work and text types
Art Artistic techniques and famous artists
Humanities Music Musical instruments and musical styles
Religion Concepts of different world religions

Philosophy Famous philosophers and questions of philosophy

Physics Physical quantities and phenomena
Chemistry Organic and inorganic chemistry
Natural sciences Biology Biological processes, metabolism, and the human body
Medicine Human diseases and their treatment
Geography Knowledge about geography and geology

Technology Knowledge about technical devices and the Internet

History Historical events and personalities
Law Legal institutions and laws in Germany
Social sciences Politics Political institutions and elections in Germany

Economics Terms and participants in an economy

Finances Payment transactions and financial terms

Table 2

Number of Items by Domain

Domain Number of items
Humanities 20
Natural sciences 24
Social sciences 20
Total number of items 64

The general knowledge test consisted of 64 multiple-choice items. Each item was accompanied
by four response options, one of which was a correct solution and the other three acted as
distractors (i.e., they were incorrect). The distribution of the items across the three domains of
the assessment framework is shown in Table 2. The allocation of each item to the content areas
and domains is provided in Appendix A.
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2.2 Study Design

The study was conducted in small groups at the respective schools of the students. The tests were
presented on computer by trained test administrators. The study assessed different competence
domains including general knowledge and digital competence (Kutscher, 2026). The general
knowledge test was always presented second after the other test. There was no multi-matrix
design with respect to the order of the items within the test. All respondents received the
test items in the same order. The testing time was limited to 20 minutes. A comprehensive
description of the study design is available on the NEPS website?.

3. Sample

A total of 163 participants (36% girls) were administered the general knowledge test. However, 2
participants had less than 16 valid responses to the test items. This suggests that these students
did not follow the instructions correctly (see Schroeders et al., 2020). Therefore, these cases
were excluded from the psychometric analyses and the analyses presented in this report are
based on 161 respondents.

4. Psychometric Analyses

4.1 Missing Responses

Competence data contain different types of missing responses. These are missing responses
due to a) omitted items and b) items that test takers did not reach. Omitted items occurred
when respondents skipped some items. Due to time constraints or lack of motivation, not all
participants completed the test within the allotted time. All missing responses after the last
valid response were coded as not reached. Missing responses provide information about how
well the test worked (e.g., time limits, understanding of instructions, dealing with different
response formats). Therefore, the occurrence of missing responses in the test was evaluated
to get an idea of how well respondents coped with the test. Missing responses per item were
examined to evaluate how well each of the items functioned.

4.2 Scaling Model

Item and person parameters were estimated using a Rasch (1960) model with Gauss-Hermite
qguadrature (21 nodes). In these analyses, missing responses were scored as incorrect to align
with the scoring scheme proposed by the test authors (Schroeders et al., 2020). In order to
ensure appropriate psychometric properties of the test, the quality of the test was examined in
several analyses.

The items consisted of one correct response option and several distractors (i.e., incorrect
response options). The quality of the distractors within the multiple-choice items was examined
to evaluate whether the distractors were predominantly chosen by respondents with a lower
ability rather than by those who gave a correct response. We therefore calculated the point-
biserial correlation between selecting an incorrect response option for a given item and the
total correct score for the remaining items. Negative correlations indicate good distractors,

Zhttps://www.neps-data.de/Data-Center/Overview-and-Assistance/Plausible-Values
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while correlations between .00 and .05 were considered acceptable and correlations above .05
were considered problematic distractors (Pohl & Carstensen, 2012).

The fit of the items to the Rasch (1960) model was evaluated using the WMNSQ statistic, the
respective t-value, and the item characteristic curves (see Pohl & Carstensen, 2012). Items with
a WMNSQ > 1.15 (t-value > | 6]) were considered to have a noticeable item misfit, and items
with a WMNSQ > 1.20 (t-value > |8|) were considered to have a considerable item misfit and
their performance was investigated further. Correlations of the item score with the corrected
total score greater than .30 were considered as good, those greater than .20 as acceptable,
and those less than .20 as problematic. The overall judgment of item fit was based on all fit
indicators.

The general knowledge test should measure the same construct for all respondents. If some
items favored certain subgroups, measurement invariance would be violated and a comparison of
competence scores between these subgroups would be biased. In the present study, differential
item functioning (DIF) was investigated for school types. DIF was examined using a multigroup
item response model, in which the main effects of the subgroups as well as the differential effects
of the subgroups on item difficulty were modeled. Based on experience with preliminary data,
we considered absolute differences in estimated difficulties between the subgroups that were
greater than 1 logit as very strong DIF, absolute differences between 0.6 and 1 as considerable
and worthy of further investigation, differences between 0.4 and 0.6 as small but not severe,
and differences less than 0.4 as negligible DIF.

The general knowledge test was scaled using the Rasch (1960) model because it preserves
the weighting of the different aspects of the framework as intended by the test developers
(Schroeders et al., 2020). Nevertheless, Rasch-homogeneity is an assumption that may not
hold for empirical data. To test the assumption of equal item discrimination parameters, a
two-parametric item response model (2PL, Birnbaum, 1968) was also fitted to the data and
compared to the Rasch model.

The dimensionality of the test was evaluated by examining the residuals of the Rasch (1960)
model. Approximately zero-order correlations, as indicated by Yen’s (1984) Q,, suggest unidi-
mensionality. Because the Q; tends to be slightly negative in case of locally independent items,
we report the corrected Q;, which has an expected value of 0. According to Yen (1993), values
of Q, falling below .20 indicate essential unidimensionality.

4.3 Software

The item response models were estimated with the TAM package (Robitzsch et al., 2024) in R (R
Core Team, 2025).

5. Results
5.1 Missing Responses

5.1.1 Missing Responses per Person

The number of omitted responses per person is shown in Figure 1. The figure shows that only
few items were omitted. Approximately 89% of respondents had no omitted items, while 7%

NEPS Survey Paper No. 135, 2026 Page 7
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Figure 1
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exhibited a single omitted item. However, less than 2% of respondents had five or more omitted
items.

Another source of missing responses is items that respondents did not reach because they
aborted the test, for example, due to time constraints or lack of motivation. These missing values
refer to items after the last valid response. As shown in Figure 2, about 81% of respondents did
not abort the test and were administered all items. Only 16% of the sample received less than
90% of the entire item set.

The total number of missing responses, aggregated across omitted and not reached missing
responses for each respondent, is shown in Figure 3. Because most respondents reached the
end of the test and had few omitted items, the total number of missing values was small. The
median number of missing responses was 0; about 71% of the respondents had no missing
response at all. Only 17% of respondents had more than five missing responses, while 10% had
missing responses for 16 or more items (i.e., about a quarter of the administered test).

Overall, there was a small amount of omitted and not-reached missing responses. Also, the
total number of missing responses was reasonable and did not indicated substantial problems
with the test.

5.1.2 Missing Responses per Item

Table 3 provides information on the occurrence of different types of missing responses per
item. Overall, the number of respondents that omitted an item was small. The percentage of
omitted responses per item varied between 0% and 2% (Mdn = 1%). In addition, most items
had relatively few items that were not reached. The percentage of not-reached items varied
across items between 0% and 19% (Mdn = 2%). The percentage of respondents not reaching an

NEPS Survey Paper No. 135, 2026 Page 8
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Figure 2
Number of Not-Reached Items
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Figure 3

Total Number of Missing Responses
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item increased with the position of the item in the test (see Figure 4).

Table 3

Percentage of Missing Responses by Item

Nr. Item Pos. N oM NR ALL
1 gkgbnechl_c 1 160 0.62 0.00 0.62
2 gkgbhphl_c 2 160 0.62 0.00 0.62
3 gkgbngel_c 3 160 0.62 0.00 0.62
4 gkgbsecl_c 4 158 1.86 0.00 1.86
5 gkgbshil_c 5 161 0.00 0.00 0.00
6 gkgbnbil_c 6 161 0.00 0.00 0.00
7 gkgbhlil_c 7 161 0.00 0.00 0.00
8 gkgébntel_c 8 161 0.00 0.00 0.00
9 gkgbshi2_c 9 160 0.62 0.00 0.62
10 gkgbhmul_c 10 159 1.24 0.00 1.24
11 gkgbnch2_c 11 160 0.62 0.00 0.62
12 gkgbspol_c 12 160 0.62 0.00 0.62
13 gkgbshi3_c 13 160 0.62 0.00 0.62
14 gkgbhli2_c 14 160 0.62 0.00 0.62
15 gkgbnpyl_c 15 160 0.62 0.00 0.62
16 gkgbhrel_c 16 160 0.62 0.00 0.62
17 gkgbharl_c 17 161 0.00 0.00 0.00
18 gkgbnge2_c 18 161 0.00 0.00 0.00
19 gkgbslal_c 19 161 0.00 0.00 0.00
20 gkgbnge3_c 20 160 0.62 0.00 0.62
21 gkgbnte2_c 21 159 0.62 0.62 1.24
22 gkgbhli3_c 22 160 0.00 0.62 0.62
23 gkgbnmel_c 23 159 0.62 0.62 1.24
24 gkgbnpy2_c 24 159 0.62 0.62 1.24
25 gkgbspo2_c 25 159 0.62 0.62 1.24
26 gkgbhmu2_c 26 160 0.00 0.62 0.62
27 gkgbnch3_c 27 160 0.00 0.62 0.62

NEPS Survey Paper No. 135, 2026
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Nr. Item Pos. N oM NR ALL

28 gkgbsla2_c 28 158 0.62 1.24 1.86
29 gkgbhph2_c 29 158 0.00 1.86 1.86
30 gkgbsfil ¢ 30 158 0.00 1.86 1.86
31 gkgbnme2_c 31 157 0.00 2.48 2.48
32 gkgbhar2_c 32 157 0.00 2.48 2.48
33 gkgbnte3_c 33 156 0.62 2.48 3.11
34 gkgébnch4_c 34 157 0.00 2.48 2.48
35 gkgbhlid_c 35 156 0.62 2.48 3.11
36 gkgbhmu3 ¢ 36 154 1.86 2.48 4.35

37 gkgbsec2 ¢ 37 156 0.62 2.48 3.11
38 gkgbhre2_c 38 151 2.48 3.73 6.21
39 gkgbsfi2_c 39 153 0.62 4.35 4.97
40 gkgbhph3 ¢ 40 152 0.00 5.59 5.59
41 gkgbnbi2_c 41 149 1.24 6.21 7.45

42 gkgbsla3_c 42 150 0.62 6.21 6.83

43 gkgbnme3 ¢ 43 148 0.62 7.45 8.07
44 gkgbspo3 ¢ 44 149 0.00 7.45 7.45

45 gkgbslad_c 45 147 0.62 8.07 8.70
46 gkgbnme4_c 46 146 1.24 8.07 9.32
47 gkgbnpy3 ¢ 47 148 0.00 8.07 8.07
48 gkgbhre3_c 48 145 1.86 8.07 9.94
49 gkgbnged c 49 147 0.00 8.70 8.70
50 gkgbhph4_c 50 144 0.62 9.94 10.56
51 gkgbhmu4_c 51 144 0.62 9.94 10.56
52 gkgbsec3_c 52 143 1.24 9.94 11.18
53 gkgbnbi3_c 53 144 0.62 9.94 10.56
54 gkgbsec4d c 54 138 1.86 12.42 14.29
55 gkgbnpy4_c 55 135 2.48 13.66 16.15
56 gkgbshid_c 56 137 0.62 14.29 14.91
57 gkgbhred ¢ 57 135 1.24 14.91 16.15

NEPS Survey Paper No. 135, 2026
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Nr. Item Pos. N oM NR ALL

58 gkgbsfi3_c 58 133 1.86 15.53 17.39
59 gkgbhar3_c 59 136 0.00 15.53 15.53
60 gkgbspod ¢ 60 134 0.00 16.77 16.77
61 gkgbnted_c 61 134 0.00 16.77 16.77
62 gkgbsfid_c 62 133 0.00 17.39 17.39
63 gkgbhard _c 63 131 1.24 17.39 18.63
64 gkgbnbid_c 64 130 0.00 19.25 19.25

Note. Pos. = Item position within the test. N = Number of valid responses. NR = Percentage of

respondents that did not reach an item. OM = Percentage of omitted responses. ALL = Percentage of

all types of missing responses.

Figure 4
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Because a relatively small number of items was omitted or not reached by respondents, the
total number of missing responses per item was also quite small. These varied between 0% and
19% (Mdn = 2%).
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5.2 Parameter Estimates

5.2.1 Item Parameters

The percentage of correct responses out of all valid responses for each item administered varied
between 8.07% and 72.67%, thus covering a broad range (see Table 4). The estimated item
difficulties are given in Table 4. Item difficulties were estimated by constraining the mean of the
ability distribution to zero. The estimated item difficulties ranged from -1.02 (gkgbngel c) to
2.47 (gkgbnch2_c) with a median of 0.93. Thus, the test included easy as well as difficult items.
Because of the small sample size, the standard errors (SE) of the estimated parameters were
rather large (SE < 0.29).Thus, the item difficulties were estimated rather imprecisely.

Table 4
Item Parameters

Nr. Item N Percentage Difficulty SE  WMNSQ t ri Q, Discr.
correct
1  gkgébnchl_c 161 28.57 0.93 0.18 1.03 0.39 0.02 0.07 -0.09
2 gkgbhphl_c 161 30.43 0.84 0.17 0.98 -0.25 0.19 0.08 0.32
3 gkgbngel_c 161 72.67 -1.02 0.18 0.97 -0.35 0.24 0.07 1.01
4  gkgbsecl_c 161 34.16 0.66 0.17 0.97 -0.54 0.25 0.07 0.74
5 gkgbshil_c 161 30.43 0.84 0.17 1.01 0.23 0.06 0.07 -0.01
6  gkgbnbil_c 161 19.25 1.46 0.20 1.02 0.23 0.01 0.06 -0.01
7 gkgbhlil_c 161 21.74 1.30 0.19 1.01 0.12 0.07 0.06 0.35
8  gkgébntel_c 161 26.71 1.02 0.18 1.00 0.01 0.14 0.07 0.26
9 gkgbshi2_c 161 13.66 1.87 0.23 0.99 0.01 0.10 0.06 0.24
10 gkgbhmul_c 161 28.57 0.93 0.18 1.04 0.51 -0.05 0.07 -0.18
11  gkgébnch2_c 161 8.07 2.47 0.29 1.02 0.17 -0.05 0.07 -0.17
12 gkgbspol_c 161 62.11 -0.52 0.16 1.00 0.07 0.11 0.07 0.61
13 gkgbshi3_c 161 22.98 1.23 0.19 1.00 0.02 0.13 0.06 0.45
14 gkgbhli2_c 161 24.22 1.16 0.19 1.03 0.32 0.03 0.05 0.04
15 gkgbnpyl_c 161 38.51 0.47 0.16 0.99 -0.20 0.18 0.07 0.71
16 gkgbhrel_c 161 45.96 0.15 0.16 1.00 0.13 0.11 0.06 0.39
17 gkgbharl_c 161 32.92 0.72 0.17 1.01 0.20 0.07 0.06 0.29
18 gkgbnge2_c 161 37.27 0.52 0.17 1.00 0.02 0.14 0.07 0.38
19  gkgbslal_c 161 34.16 0.66 0.17 1.01 0.13 0.09 0.07 0.15
20 gkgbnge3_c 161 30.43 0.84 0.17 1.01 0.18 0.09 0.06 0.34
NEPS Survey Paper No. 135, 2026 Page 13
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Nr. Item N Percentage Difficulty SE  WMNSQ t ri Q, Discr.
correct
21  gkgébnte2_c 161 36.02 0.58 0.17 1.04 0.76 -0.05 0.08 0.04
22 gkgbhli3_c 161 32.92 0.72 0.17 1.03 0.55 0.00 0.08 -0.23
23 gkgbnmel_c 161 48.45 0.05 0.16 0.97 -1.07 0.24 0.06 0.66
24 gkgbnpy2_c 161 26.09 1.06 0.18 0.99 -0.06 0.16 0.06 0.29
25 gkgbspo2_c 161 27.33 0.99 0.18 0.96 -0.47 0.29 0.06 0.80
26 gkgbhmu2_c 161 31.68 0.78 0.17 1.03 0.46 0.00 0.06 0.13
27 gkgbnch3_c 161 37.27 0.52 0.17 1.05 1.02 -0.04 0.07 -0.20
28  gkgbsla2_c 161 31.06 0.81 0.17 0.99 -0.08 0.17 0.07 0.42
29 gkgbhph2_c 161 27.33 0.99 0.18 0.98 -0.20 0.22 0.08 0.62
30 gkgbsfil_c 161 44.10 0.23 0.16 0.98 -0.64 0.21 0.07 0.80
31 gkgbnme2_c 161 28.57 0.93 0.18 1.02 0.30 0.03 0.07 0.00
32 gkgbhar2_c 161 18.63 1.50 0.20 1.03 0.30 -0.02 0.06 0.07
33  gkgénte3_c 161 21.12 1.34 0.20 1.02 0.21 0.04 0.07 0.45
34 gkgbnchd_c 161 30.43 0.84 0.17 0.97 -0.41 0.23 0.06 0.87
35 gkgbhlid_c 161 35.40 0.60 0.17 0.97 -0.51 0.21 0.07 0.38
36 gkgbhmu3_c 161 26.71 1.02 0.18 1.01 0.12 0.11 0.06 0.10
37 gkgbsec2_c 161 32.30 0.75 0.17 1.00 0.09 0.13 0.06 0.19
38 gkgbhre2_c 161 32.30 0.75 0.17 0.97 -0.41 0.21 0.07 0.72
39  gkgbsfi2_c 161 23.60 1.19 0.19 0.99 -0.05 0.13 0.07 0.59
40 gkgbhph3_c 161 39.13 0.44 0.16 1.03 0.64 0.06 0.07 0.09
41 gkgbnbi2_c 161 11.80 2.04 0.25 1.01 0.10 0.05 0.06 0.15
42  gkgbsla3_c 161 21.74 1.30 0.19 0.98 -0.11 0.18 0.08 0.35
43 gkgbnme3_c 161 32.92 0.72 0.17 0.98 -0.26 0.21 0.06 0.51
44  gkgbspo3_c 161 16.15 1.67 0.22 1.01 0.13 0.07 0.06 0.24
45  gkgbslad_c 161 28.57 0.93 0.18 1.00 -0.01 0.17 0.06 0.22
46 gkgbnmed_c 161 38.51 0.47 0.16 0.99 -0.23 0.19 0.05 0.49
47  gkgbnpy3_c 161 34.78 0.63 0.17 0.98 -0.33 0.23 0.08 0.63
48 gkgbhre3_c 161 24.22 1.16 0.19 1.01 0.17 0.09 0.06 0.11
49 gkgbnge4_c 161 22.36 1.26 0.19 1.02 0.20 0.03 0.07 0.10
NEPS Survey Paper No. 135, 2026 Page 14



Gnambs

Percentage

Nr. Item N correct Difficulty SE  WMNSQ t ri Q, Discr.
50 gkgbhph4_c 161 27.95 0.96 0.18 1.00 -0.03 0.13 0.08 0.40
51 gkgbhmu4_c 161 28.57 0.93 0.18 1.00 -0.03 0.14 0.07 0.35
52  gkgbsec3_c 161 19.88 1.42 0.20 1.01 0.16 0.03 0.06 0.01
53  gkgbnbi3_c 161 32.92 0.72 0.17 0.97 -0.50 0.28 0.07 0.81
54 gkgbsecd c 161 22.98 1.23 0.19 1.05 0.48 -0.06 0.07 -0.03
55 gkgbnpy4_c 161 15.53 1.72 0.22 1.00 0.03 0.10 0.06 0.55
56  gkgbshi4_c 161 19.88 1.42 0.20 1.02 0.21 0.03 0.07 0.12
57 gkgbhred_c 161 22.98 1.23 0.19 1.01 0.11 0.10 0.08 0.24
58  gkgbsfi3_c 161 19.88 1.42 0.20 0.98 -0.13 0.19 0.08 0.61
59 gkgbhar3_c 161 28.57 0.93 0.18 0.98 -0.21 0.21 0.06 0.57
60 gkgbspod_c 161 23.60 1.19 0.19 0.99 -0.11 0.18 0.07 0.60
61 gkgbnted c 161 42.24 0.31 0.16 0.92 -2.33 0.45 0.08 2.07
62  gkgbsfid_c 161 36.02 0.58 0.17 0.96 -0.69 0.26 0.07 0.91
63 gkgbhard_c 161 34.78 0.63 0.17 0.97 -0.53 0.23 0.07 0.49
64  gkgbnbid_c 161 32.30 0.75 0.17 0.98 -0.27 0.22 0.06 0.42

Note. N = Number of observed responses. Difficulty = Item difficulty. SE = Standard error of item parameter. WMNSQ
= Weighted mean square error. t = t-value for WMNSQ. Discr. = Discrimination parameter of a two-parametric item
response model. r;, = Corrected item-total correlation. Q; = Average absolute residual correlation for item (Yen, 1983).

5.2.2 Test Targeting and Reliability

Test targeting focuses on comparing the item difficulties with the person abilities estimated as
weighted likelihood estimates (WLE, Warm, 1989) to evaluate the appropriateness of the test for
the specific target population. In Figure 5, the item difficulties of the general knowledge items
and the ability of the respondents are plotted on the same scale. The distribution of respondents’
estimated abilities is plotted on the left, while the distribution of the item difficulties is plotted
on the right.

The item difficulties ranged from -1.02 (gkgbngel c) to 2.47 (gkgbnch2_c) and thus covered a
rather wide range. The mean of the ability distribution was constrained to be zero. The variance
was estimated to be 0.12, which implies a rather poor differentiation between respondents.
Accordingly, the reliability of the test (EAP/PV reliability = 0.62, WLE reliability = 0.61) was rather
low. The median of the item difficulty distribution was about 0.93 logits above the mean person
ability distribution. Thus, although the items covered a wide range of the ability distribution,
on average, the items were too difficult for the respondents. There were few items covering
low and medium ability levels of the sample. As a result, proficiency estimates in higher ability
ranges were measured relatively accurately, while low to medium ability estimates had larger
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standard errors of measurement.

Figure 5
Test Targeting
Wright map
Respondents Item difficulties Logits
140 | 157
119 | 145
I24 | I37 | 142 | I7_ | 1I8_ — 4
155
I13 | I33
o I17 | I2_ | I20 | I50 | I51 | IS8
128 | I39 | 160 L 5
= 129 | I35 | I43 | I59 | Ié4
= I18 | I25 | I34 | I38 | I4_ | I46 | I47 | I53 | I63
115 | I62 "
=] I16 | I30 | I61 3
~
————
112 | I3_
[ =
[—= | -2
122 | 127

I10

Note. The distribution of the person abilities in the sample is given on the
left-hand side of the graph. The item difficulties are given on the
right-hand side of the graph, with each number corresponding to
the item numbers given in Table 4.

5.3 Quality of the test

5.3.1 Distractor Analyses

To investigate how well the distractors of the multiple-choice items performed, point-biserial
correlations were calculated between each incorrect response (distractor) and the respondents’
total correct scores for the remaining items. The median point-biserial correlation for the
distractors fell at -.06 (Min = -.33, Max = .26). Out of a total of 192 distractors, 43 (about 22%)
showed correlations greater than .05. Overall, these results suggest that most of the distractors
worked well. However some distractors appeared to be inappropriate for students in special
schools.

5.3.2 Item Fit

The correlations of the correct responses with the total-rest scores varied between -0.06
(gkgbsecd_c) and 0.45 (gkgbnted_c), with a median of 0.13. For about a third of the items, the
point-biserial correlations were rather small and fell below .20; 28 of them had correlations
smaller than .10.

The evaluation of item fit was based on the scaling model presented above. Overall, the item fit
was good (see Table 4). The WMNSQ values ranged from 0.92 (gkgbnte4_c) to 1.05 (gkgbnch3_c,
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gkgbsecd_c), with a median of 1.00. There was no item with a WMSNQ greater than 1.15. Also,
no t-value for the WMNSQ exceeded 8. These results show that most of the items exhibited a
good fit to the Rasch (1960) model.

5.3.3 Differential Item Functioning

The same general knowledge test was administered in regular schools of Starting Cohort 8 (see
Gnambs, 2026). To evaluate whether the test measured the same construct for all respondents,
differential item functioning (DIF) was examined across school types. The differences between
the estimated item difficulties (on the logit scale) in the different subgroups are summarized in
Table 5. For example, the column “special vs. lower” reports the differences in item difficulties
between special schools and lower secondary modern schools (“Haupt-/Realschule”); a positive
value would indicate that the test was more difficult in special schools, whereas a negative value
would indicate that the item was less difficult in special schools than lower secondary modern
schools.

The sample included 161 respondents from special schools, 799 from lower secondary modern
schools (“Haupt-/Realschule”), 2,355 from upper secondary modern schools (“Gymnasium”),
and 996 from upper secondary modern schools without differentiation (“Gesamtschule”). There
were substantial differences in general knowledge between students from special schools and
the other school types as indicated by the main effects of -0.51 logits (Cohen’s d =-0.83), -1.20
logits (Cohen’s d =-1.96) , and -0.54 logits (Cohen’s d = -0.88), respectively. These reflect lower
general knowledge in special schools than in other school types.

There were 1, 7, and 1 items with strong DIF exceeding 1 between special schools and lower
secondary modern schools (gkgbnch3_c), upper secondary modern schools (gkgbngel c,
gkgbnte2_c, gkgbnch3_c, gkgbnme2_c, gkgbhar2_c, gkgbhar3_c, gkgbnted_c), and secondary
modern schools without differentiation (gkgénch3_c). In addition, considerable DIF between
0.6 an 1.0 logits was observed for 7, 13, and 8 items, respectively. These results suggest that
some items functioned differently in special schools, particularly in comparison to upper
secondary modern schools.

Despite the observed DIF for several items, this hardly affected the main effects for the compar-
isons involving special schools. These were similar regardless whether DIF was acknowledged
or not (see Table 5).

Table 5
Differential Item Functioning

Item School type
special vs. special vs. special vs.
lower mixed upper
gkgénchl c -0.14 (-0.23) -0.16 (-0.26) -0.13 (-0.21)
gkgbhphl c -0.03 (-0.05) 0.06 (0.10) 0.39 (0.64)
gkgbngel c 0.93 (1.52) 0.85 (1.39) 1.55 (2.54)
gkgbsecl_c 0.36 (0.59) 0.29 (0.47) 0.55 (0.90)
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Item School type
special vs. special vs. special vs.
lower mixed upper

gkgbshil_c -0.18 (-0.29) -0.11 (-0.18) -0.10 (-0.16)
gkgbnbil_c 0.00 (0.00) 0.05 (0.08) -0.10 (-0.16)
gkgbhlil_c -0.18 (-0.29) -0.25 (-0.41) -0.52 (-0.85)
gkgébntel_c 0.00 (0.00) 0.07 (0.11) -0.30(-0.49)
gkgbshi2_c 0.32(0.52) 0.19 (0.31) -0.39 (-0.64)
gkgbhmul_c -0.01 (-0.02) 0.01 (0.02) 0.35 (0.57)
gkgénch2_c -0.54 (-0.88) -0.56 (-0.92) -0.91 (-1.49)
gkgbspol_c 0.14 (0.23) 0.05 (0.08) 0.48 (0.79)
gkgbshi3_c 0.05 (0.08) -0.21 (-0.34) -0.70 (-1.14)
gkgbhli2_c -0.28 (-0.46) -0.30 (-0.49) -0.68 (-1.11)
gkgbnpyl_c 0.29 (0.47) 0.27 (0.44) 0.24 (0.39)
gkgbhrel_c 0.13 (0.21) 0.11(0.18) 0.29 (0.47)
gkgbharl_c -0.17 (-0.28) -0.15 (-0.25) -0.08 (-0.13)
gkgbnge2_c 0.47 (0.77) 0.32(0.52) 0.41(0.67)
gkgbslal_c -0.38 (-0.62) -0.33 (-0.54) -0.39 (-0.64)
gkgbnge3_c 0.07 (0.11) 0.16 (0.26) 0.17 (0.28)
gkgébnte2 ¢ -0.76 (-1.24) -0.77 (-1.26) -1.27 (-2.08)
gkgbhli3_c 0.22 (0.36) 0.31(0.51) 0.57 (0.93)
gkgbnmel_c 0.16 (0.26) 0.18 (0.29) -0.18 (-0.29)
gkgbnpy2_c -0.05 (-0.08) -0.09 (-0.15) 0.23 (0.38)
gkgbspo2_c -0.22 (-0.36) -0.07 (-0.11) 0.14 (0.23)
gkgbhmu2_c -0.27 (-0.44) -0.08 (-0.13) -0.18 (-0.29)
gkgbnch3_c -1.23 (-2.01) -1.33 (-2.18) -2.18 (-3.57)
gkgbsla2_c -0.38 (-0.62) -0.42 (-0.69) -0.79 (-1.29)
gkg6hph2_c -0.20 (-0.33) -0.24 (-0.39) -0.36 (-0.59)
gkgbsfil_c 0.54 (0.88) 0.57 (0.93) 0.86 (1.41)
gkgbnme2_c -0.55 (-0.90) -0.51 (-0.83) -1.14 (-1.86)
gkgbhar2_c -0.91 (-1.49) -0.97 (-1.59) -1.22 (-2.00)
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Item School type
special vs. special vs. special vs.
lower mixed upper

gkgbnte3_c -0.19 (-0.31) -0.15 (-0.25) -0.39 (-0.64)
gkgbnch4 ¢ 0.39 (0.64) 0.62 (1.01) 1.00 (1.64)
gkgbhlid_c 0.44 (0.72) 0.70 (1.14) 0.97 (1.59)
gkgbhmu3_c 0.13(0.21) 0.38 (0.62) 0.10 (0.16)
gkgbsec2_c -0.68 (-1.11) -0.72 (-1.18) -0.97 (-1.59)
gkgbhre2_c 0.18 (0.29) 0.09 (0.15) 0.34 (0.56)
gkgbsfi2_c 0.01 (0.02) 0.34 (0.56) 0.61 (1.00)
gkgbhph3_c -0.63 (-1.03) -0.58 (-0.95) -0.61 (-1.00)
gkgbnbi2_c 0.09 (0.15) 0.05 (0.08) 0.02 (0.03)
gkgbsla3_c -0.14 (-0.23) 0.00 (0.00) -0.10 (-0.16)
gkgbnme3_c 0.05 (0.08) 0.02 (0.03) -0.26 (-0.43)
gkgbspo3_c 0.17 (0.28) 0.10 (0.16) 0.33 (0.54)
gkgbslad_c -0.18 (-0.29) -0.17 (-0.28) -0.04 (-0.07)
gkgénme4_c -0.13 (-0.21) -0.20 (-0.33) -0.19 (-0.31)
gkgbnpy3_c -0.18 (-0.29) -0.08 (-0.13) -0.36 (-0.59)
gkgbhre3 ¢ -0.03 (-0.05) 0.04 (0.07) -0.33 (-0.54)
gkgbnged c -0.24 (-0.39) -0.28 (-0.46) -0.47 (-0.77)
gkg6hph4_c -0.21 (-0.34) -0.40 (-0.65) -0.38 (-0.62)
gkgbhmu4_c 0.05 (0.08) 0.12 (0.20) 0.44 (0.72)
gkgbsec3_c -0.41 (-0.67) -0.42 (-0.69) -0.67 (-1.10)
gkgbnbi3_c 0.24 (0.39) 0.24 (0.39) 0.72 (1.18)
gkgbseca c 0.27 (0.44) 0.11(0.18) 0.31(0.51)
gkgbnpy4_c 0.39 (0.64) 0.36 (0.59) 0.55 (0.90)
gkgbshid_c 0.41 (0.67) 0.30 (0.49) 0.47 (0.77)
gkg6bhre4 c -0.04 (-0.07) -0.22 (-0.36) 0.00 (0.00)
gkgbsfi3_c -0.20 (-0.33) -0.11 (-0.18) -0.24 (-0.39)
gkgbhar3_c 0.84 (1.37) 0.79 (1.29) 1.26 (2.06)
gkgbspo4d_c 0.44 (0.72) 0.36 (0.59) 0.12 (0.20)
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Item School type
special vs. special vs. special vs.
lower mixed upper

gkgbnted_c 0.88 (1.44) 0.85 (1.39) 1.52 (2.49)
gkgbsfia_c 0.45 (0.74) 0.35(0.57) 0.74 (1.21)
gkgbhard c 0.57 (0.93) 0.54 (0.88) 0.96 (1.57)
gkgbnbid_c -0.06 (-0.10) -0.06 (-0.10) 0.06 (0.10)
Main effect

-0.51 (-0.83) -0.54 (-0.88) -1.20 (-1.96)
(DIF model)
Main effect

-0.55 (-0.90) -0.58 (-0.96) -1.23 (-2.04)

(Main effect model)

Note. Raw differences between item difficulties (in logits) with standardized
differences (Cohen’s d) in parentheses. special = special schools; lower = lower
secondary modern school ("Haupt-/Reaschule”); upper = upper secondary modern
school ("Gymnasium”); mixed = secondary modern schools without differentiation
("Gesamtschule”).

5.3.4 Rasch-homogeneity

An essential assumption of the Rasch (1960) model is that all item discrimination parameters are
equal. To test this assumption, a two-parametric item response model (2PL, Birnbaum, 1968)
was fitted to the data to estimate the discrimination parameters. The estimated discrimination
parameters differed substantially between items (see Table 4). The median discrimination
parameter fell at 0.35 (Min =-0.23, Max = 2.07) and was thus rather low. However, because
of the small sample size, the standard errors (SE) of the item discriminations parameters were
rather large (SE < .46) and, thus, estimated rather imprecisely

Model fit indices suggested a better fit of the Rasch model (AIC = 12,054, BIC = 12,254, number of
parameters = 65) compared to the 2PL model (AIC = 12,060, BIC = 12,454, number of parameters
= 128). The Rasch model is also in line with the theoretical concepts underlying the test
construction and the scoring approach recommended by the test authors (see Schroeders et al.,
2020).

5.3.5 Dimensionality

The dimensionality of the test was investigated by evaluating the correlations between the
residuals of the Rasch (1960) model. The adjusted Q; statistics (see Table 4) were quite low (Mdn
=0.07) - the largest absolute residual correlation was 0.08 (gkgbhph1_c, gkgbnte2 c, gkgbhli3 c,
gkgbhph2_c, gkgbsla3_c, gkgbnpy3_c, gkgbhph4_c, gkgbhred_c, gkgbsfi3_c, gkgbnted_c). Over-
all, these results indicate an essentially unidimensional test.
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6. Discussion

The analyses in the previous sections provided information on the quality of the general knowl-
edge test that was administered in sixth grades of special schools in Starting Cohort 8 of the NEPS.
Different types of missing responses were examined, item fit statistics and item characteristic
curves were evaluated, and item discriminations were investigated. Further quality inspections
were conducted by examining differential item functioning and testing Rasch-homogeneity.

The number of missing values was low suggesting that the test was appropriate for the examined
sample and the available testing time. Also, several criteria indicated a good fit of the items
to the Rasch (1960) model. However, some items exhibited rather low discriminations. Also,
essential unidimensionality could be corroborated. Finally, most items showed no pronounced
differential item functioning with regard to other school types, suggesting that comparisons
between school types are feasible.

However, most items were too difficult for the students. The test included few items matching
the low or medium ability range of the sample. As a consequence, the test was unable to
capture pronounced individual differences in general knowledge of the students, resulting in a
poor reliability of the test.

In conclusion, the test had satisfactory psychometric properties that allowed the estimation
of a unidimensional general knowledge score for the participants. However, the test was
not appropriately targeted at the ability level of the sample and therefore exhibited a large
measurement error.

7. Data in the Scientific Use Files

7.1 Naming Conventions

The SUF for the starting cohort contains 64 items that are scored dichotomously with 0 indicating
an incorrect response and 1 indicating a correct response. Details on the naming conventions of
the variables can be found in FuR et al. (2025).

7.2 General Knowledge Scores

In the SUF, general knowledge scores are provided in the form of sum scores (gkg6_sc3) as
recommended by the test authors (Schroeders et al., 2020). Additionally, also domain scores
are available that measure students’ knowledge in humanities (gkgb_sc3a), natural sciences
(gkgb_sc3b), and social sciences (gkgb_sc3c).
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Gnambs

Appendix A: Content Areas and Domains

No. Item Content area Domain
1 gkgbnchl _c Chemistry Natural sciences
2 gkgbhphl c Philosophy Humanities
3 gkgbngel c Geography Natural sciences
4 gkgbsecl c Economy Social sciences
5 gkgbshil c History Social sciences
6 gkgbnbil ¢ Biology Natural sciences
7 gkgbhlil _c Literature Humanities
8 gkgébntel _c Technology Natural sciences
9 gkgbshi2 c History Social sciences
10 gkgbhmul c Music Humanities
11 gkgbnch2_c Chemistry Natural sciences
12 gkgbspol c Politics Social sciences
13 gkgbshi3 c History Social sciences
14 gkgbhli2_c Literature Humanities
15 gkgbnpyl c Physics Natural sciences
16 gkgbhrel c Religion Humanities
17 gkgbharl ¢ Art Humanities
18 gkgbnge2 c Geography Natural sciences
19 gkgbslal_c Law Social sciences
20 gkgbnge3 ¢ Geography Natural sciences
21 gkgbnte2 c Technology Natural sciences
22 gkgbhli3_c Literature Humanities
23 gkgbnmel c Medicine Natural sciences
24 gkgbnpy2_c Physics Natural sciences
25 gkgbspo2 ¢ Politics Social sciences
26 gkgbhmu2_c Music Humanities
27 gkgbnch3 ¢ Chemistry Natural sciences
28 gkgbsla2_c Law Social sciences
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No. Item Content area Domain

29 gkgbhph2 c Philosophy Humanities
30 gkgbsfil ¢ Finances Social sciences
31 gkgbnme2 ¢ Medicine Natural sciences
32 gkgbhar2_c Art Humanities
33 gkgbnte3 ¢ Technology Natural sciences
34 gkgbnch4 ¢ Chemistry Natural sciences
35 gkgbhli4_c Literature Humanities
36 gkgbhmu3_c Music Humanities
37 gkgbsec2 ¢ Economy Social sciences
38 gkgbhre2 ¢ Religion Humanities
39 gkgbsfi2_c Finances Social sciences
40 gkgbhph3_c Philosophy Humanities
41 gkgbnbi2_c Biology Natural sciences
42 gkgbsla3_c Law Social sciences
43 gkgbnme3 c Medicine Natural sciences
44 gkgbspo3 ¢ Politics Social sciences
45 gkgbslad ¢ Law Social sciences
46 gkgbnme4 _c Medicine Natural sciences
a7 gkgbnpy3_c Physics Natural sciences
48 gkgbhre3 ¢ Religion Humanities
49 gkgbnged c Geography Natural sciences
50 gkgbhph4 _c Philosophy Humanities
51 gkgbhmu4 c Music Humanities
52 gkgbsec3 c Economy Social sciences
53 gkgbnbi3_c Biology Natural sciences
54 gkgbsecd c Economy Social sciences
55 gkgbnpy4d c Physics Natural sciences
56 gkgbshid_c History Social sciences
57 gkgbhred ¢ Religion Humanities
58 gkgbsfi3 ¢ Finances Social sciences
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No. Item Content area Domain

59 gkgbhar3_c Art Humanities
60 gkgbspod ¢ Politics Social sciences
61 gkgbnted c Technology Natural sciences
62 gkgbsfid_c Finances Social sciences
63 gkgbhard c Art Humanities
64 gkgbnbid ¢ Biology Natural sciences
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