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Gnambs

NEPS Technical Report for Reading:
Scaling Results of Starting Cohort 4 for Grade 9
in Special Schools

Abstract

The National Educational Panel Study (NEPS) investigates the development of competencies
across the life span and develops tests for the assessment of different competence domains.
In order to evaluate the quality of the competence tests, various analyses based on item
response theory (IRT) are performed. This paper describes the data and scaling procedures
for the reading competence test in Grade 9 of Starting Cohort 4 (ninth grade) that was
administered to students in special schools. The feasibility of including students with special
educational needs in the NEPS was investigated with five different test versions. Version 1
was identical to the test administered in the main sample to students from general schools,
version 2 represented a shorter version of the test with fewer items, whereas in version 3
the most difficult items were replaced with items designed for a younger age cohort, thus,
resulting in a considerably easier test as compared to version 1. Moreover, to examine
potential item order effects, versions 4 and 5 presented the test versions 2 and 3 in reversed
order. These five test versions were randomly distributed among a sample of N = 976
students (44% girls) from special schools. As a control group, a matched sample of N = 500
students (43% girls) attending lower secondary schools (“Hauptschule”) was drawn from the
main study. The responses of the two samples were scaled using the partial credit model.
Item fit statistics, differential item functioning, and Rasch-homogeneity were evaluated to
examine the quality of the tests. In particular, differential item functioning analyses between
the five test versions were conducted to evaluate whether a common reading score can be
estimated. These analyses showed that standard competence tests are too long for students
in special schools; items at the end of the administered tests were finished by rather few
students, resulting in large missing rates. Moreover, the tests exhibited somewhat limited
variances and reliabilities, thus, allowing only rather crude analyses of interindividual
differences between students with special educational needs. Nevertheless, a common
reading score was estimated for test versions 1, 2, and 3, which allow cross-sectional
analyses of students reading abilities. Importantly, there was substantial differential item
functioning between special schools and lower secondary schools. Therefore, comparative
analyses between the two school types using the administered reading competence test are
not recommended. Overall, these results highlight substantial difficulties in assessing reading
competence among students with special educational needs at special schools in educational
large-scale assessments. Besides the scaling results, this paper also describes the data
available in the scientific use file and presents the R syntax for scaling the data.

Keywords

item response theory, special educational needs, reading competence, scientific use file

NEPS Survey Paper No. 63, 2020 Page 2



Gnambs

Content
Lo INErOAUCTION ..ot 4
2. Testing Reading COMPEIENCE......ccceie e 4
2.1 The Design Of the STUAY ...ccoiiiiiiiiiiee e e s s e e s 5
P Y11 ] o LT PP PP TSP 7
T Y o - 1V TP SRR 8
0 A\ TR P =T o T ] KT L PP 8
I Yo 111 T= 411 [e Yo [=1 IO RRRUPP 9
3.3 Checking the QuUality Of The TeSTS....uuuiiiiiiiiiiiiireeee e 9
34 SOFEWAIE .ttt r e r e san e e r e nneeree s 10
A, RESUILS .ottt ettt et e b e ae e e re e snreen e nnees 10
o R\ [T g P 2 U=T] o Lo T LY =TT 10
4.1.1 MiSSING rESPONSES PEI PEISON ...ueurururirurernrnrnennnnnsnnnenensnsnsnsnsnsasnsssnsnsnnnensssnsnsnsnnnsnnnnns 10
4.1.2 MiSSING reSPONSES PEI ITEIM...uiiiiiiiiiiiiiititiiiteee e asannsaeneas 13
4.2 Parameter Estimates for Different Test Versions ........cccecceeveeeveenieniieseensee e, 17
4.2.1 DiStractor @NAlYSES ...cccuvrvieeieeieiieiiiirreeee e e e eeicrreeeeeeeeesearbarereeeeesesenbbareeeeesesesesnsrens 17
L 4= o W o T =] 4 U= €= R 18
B.2.3 TEEIM FIl oo 18
4.2.4 Test targeting and reliability .......ooovvieiiinii 19
4.3 Parameter Estimates for Concurrently Scaled TestS......ccccovvieeeeriiiieeiniiiee e, 19
N T N 1 =T 0 T o =] =] 0 4= 6= (RPN 19
A.3.2 TEEIM FIl ettt sttt b e s be e ate e nee 21
4.3.3 RaSCh-NOMOZENEITY ... .uvviiieiieeieiieiteeeee ettt e e e s e e e e e e s e sbbareeeeeeesesnsnsrens 21
4.3.4 UNIidimensionality ...coocceureeeieeieiieiiieeeee et e e et e e e e s e e anrrees 21
4.3.5 Test targeting and reliability ......cccovvveeeiiiiiiei e 21
4.4 Differential ltem FUNCHIONING .ociiiiiiiiiieeee e 23
4.4.1 Text Order effECtS ...t 23
4.4.2 Test Version EffECtS ......ei i e 25
4.4.3 Special schools versus general SChOOIS ........coovviiiiiiiiiiiiie e 27
T B 11~ of ¥ (1] o o PP PP OPPPTPPPTT 27
6. Datain the Scientific USe File.......oouiiiiiiieiiieeeeeeeee e 29
T R V=Y o 01T = oloT 0 AVZ=T 0 o] o 1= PRSP 29
6.2 Reading competence scores in special SChOOIS.......ccccvvveeiiiiiiiiiciiiiee e 29

NEPS Survey Paper No. 63, 2020 Page 3



Gnambs

1. Introduction

Within the National Educational Panel Study (NEPS) different competences are measured
coherently across the life span. These include, among others, reading competence,
mathematical competence, scientific literacy, and information and communication
technologies literacy. An overview of the competences measured in the NEPS is given by
Weinert and colleagues (2011) as well as Ful}, Gnambs, Lockl, and Attig (2019). Most of the
competence data are scaled using models of item response theory (IRT). Because the tests
were developed specifically for implementation in the NEPS, several analyses are conducted
to evaluate their quality. The IRT model chosen for scaling the competence data and the
analyses performed for checking the quality of the scale are described in Pohl and
Carstensen (2012).

The main sample of the NEPS includes students from different school type across Germany.
In Grade 9 of Starting Cohort 4 (ninth grade), a feasibility study was conducted to evaluate
whether and if how students from special schools could be validly and meaningfully included
in the NEPS. In this paper the results of these analyses are presented for a reading
competence test administered to students with special educational needs attending special
schools. First, the main concepts of the reading competence test and the test design are
introduced. Then, the reading competence data of Starting Cohort 4 and the analyses
performed to estimate competence scores and to check the quality of the tests are
described. Finally, an overview of the data that are available for public use in the Scientific
Use File (SUF) is presented.

Please note that the analyses in this report are based on the data available at some time
before 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 paper.
However, we do not expect fundamental changes in the presented results.

2. Testing Reading Competence

The framework and test development for the reading competence test are described by
Weinert and colleagues (2011) and Gehrer, Zimmermann, Artelt, and Weinert (2013). In the
following, specific aspects of the reading competence test will be pointed out that are
necessary for understanding the scaling results presented in this paper.

In this study five different test versions were administered. These reading competence tests
included either four or five texts and respective item sets referring to these texts. Each of
these texts represented one text type or text function, namely, a) information, b)
commenting or argumenting, c) literary, d) instruction, and e) advertising (see Gehrer et al.,
2013, and Weinert et al., 2011, for the description of the framework). Furthermore, the tests
assessed three cognitive requirements. These are a) finding information in the text, b)
drawing text-related conclusions, and c) reflecting and assessing. The cognitive requirements
do not depend on the text type, but each cognitive requirement is usually assessed within
each text type (see Gehrer and Artelt, 2013, Gehrer et al., 2013, and Weinert et al., 2011, for
a detailed description of the framework).

The reading competence tests included three types of response formats: simple multiple
choice (MC) items, complex multiple choice (CMC) items, and matching items (MA). MC

NEPS Survey Paper No. 63, 2020 Page 4



Gnambs

items had four response options. One response option represented a correct solution,
whereas the other three were distractors (i.e., they were incorrect). In CMC items a number
of subtasks with two response options were presented. MA items required the test taker to
match a number of responses to a given set of statements. Examples of the different response
formats are given in Pohl and Carstensen (2012).

2.1 The Design of the Study

The study assessed different cognitive domains including, among others, reading
competence and general cognitive functioning (cf. Nusser & Messingschlager, 2018). For
each participant, the reading test was administered as the first test. The study adopted an
experimental design and administered five different versions of the reading competence
test:

e Test version 1 (standard test) was identical to the test administered to the main
sample in Grade 9 of Starting Cohort 4 (see Haberkorn, Pohl, Hardt, & Wiegand,
2012). The test included five texts including 33 items. Preliminary analyses identified
excessive missing rates for the last text and severe misfit of items reg90130 c,
reg90140 c, and reg9047s_c. Therefore, these items were excluded from the
analyses, resulting in a test with four texts including 23 items.

e Test version 2 (easy test) was a shorter version of the test administered to the main
sample in Grade 9 of Starting Cohort 4 (Haberkorn et al., 2012) that excluded the last
text (text function: commenting or argumenting) as well as three difficult items.
Again, item reg9047s_c was excluded from the analyses due to severe misfit,
resulting in a test with four texts including 20 items.

e Test version 3 (out-of-level test) included two texts from the test administered to the
main sample in Grade 9 of Starting Cohort 4 (Haberkorn et al., 2012) as well as three
texts that were designed for a younger age cohort. Thus, the test was considerably
easier as compared to the standard test version. Preliminary analyses identified
excessive missing rates for the last text and severe misfit for item reg90710 c.
Therefore, these items were removed, resulting in a test with four texts including 23
items.

e Test version 4 (out-of-level test reversed) was identical to test version 3. However,
the five texts were presented in reversed order. Again, the last text and item
reg90710_c were excluded from the analyses, resulting in a test with four texts
including 23 items.

e Test version 5 (easy test reversed) was identical to test version 2, albeit presenting
the four texts in reversed order. After excluding item reg9047s_c due to misfit, the
test included 20 items.

The present analyses refer to these five test versions that included four texts with 20 or 23
items referring to these texts. The number of items for the different text types, cognitive
requirements, and response formats are summarized in Tables 1, 2, and 3. The allocation of
the items to the text types and cognitive requirements is given in Appendix A.

NEPS Survey Paper No. 63, 2020 Page 5



Gnambs

Table 1

Number of Items for the Different Text Types by Test Version

Text types St.andard Standard asy Easy Out-of- Out-of-level
(special schools) (general schools) (reversed) level (reversed)
Information text 5 5 5 5 6 0
Instruction text 5 5 4 4 5 5
Advertising text 7 7 7 7 7 7
Commenting text 0 0 0 0 0 6
Literary text 6 6 4 4 5 5
Total number of 23 23 20 20 23 23
items
Table 2

Number of Items for the Cognitive Requirements by Test Version

Cognitive Standard Standard as Easy Out-of- Out-of-level
requirements (special schools) (general schools) y (reversed) level (reversed)
Finding information 8 8 7 7 10 8
Drawing text- 10 10 8 8 8 9
related conclusions

Reflecting and 5 5 5 5 5 6
assessing

Total number of 23 23 20 20 23 23
items
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Table 3

Number of Items for the Different Response Formats by Test Version

Response format Standard Standard Eas Easy Out-of- Out-of-level

P (special schools) (general schools) v (reversed) level (reversed)
Simple multiple 20 20 17 17 21 19
choice items
Complex multiple 2 2 2 2 1 3
choice items
Matching items 1 1 1 1 1 1
Total number of 23 23 20 20 23 23
items

2.2 Samples

Overall, a total of 990! students from special schools received the reading competence tests.
For 14 respondents less than three valid item responses were available. Because no reliable
ability scores can be estimated based on such few valid responses, these cases were
excluded from further analyses (see Pohl & Carstensen, 2012). Thus, the analyses presented
in this paper are based on a sample of 976 individuals (44% girls) from special schools.
Moreover, a comparison group was selected by drawing a random sample of N = 500
students (43% girls) from general schools with lower secondary education (“Hauptschule”)
from the main sample in Grade 9 of Starting Cohort 4. These students were matched on
selected socio-demographic information (sex, age, migration background, number of books
at home) and basic reasoning abilities. Thus, by design the comparison sample was rather
similar on these background variables to the students from special schools, albeit attending
a different type of school. A summary of basic descriptive statistics for these samples is given
in Table 4. The five test versions (see section 2.1) were randomly distributed among students
from special schools; all students in the comparison sample from lower secondary schools
received the standard test (i.e., test version 1). A detailed description of the study design,
the sample, and the administered instrument is available on the NEPS website
(http://www.neps-data.de).

INote that these numbers may differ from those found in the SUF. This is due to still ongoing data protection
and data cleaning issues.
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Table 4

Sample Description by Test Version

St.andard Standard Easy Easy Out-of- Out-of-level
(special schools) (general schools) (reversed) level (reversed)
Sample size (N) 199 500 198 185 202 192
Median age 16 15 16 16 16 16
Girls (%) 40% 43% 48% 44% 49% 39%
Migration background (%) 22% 23% 21% 18% 18% 17%
100+ books at home (%) 22% 20% 22% 16% 20% 15%

3. Analyses

3.1 Missing Responses

Competence data include different kinds of missing responses. These are missing responses
due to a) invalid responses, b) omitted items, c) items that test takers did not reach, d) items
that have not been administered, and finally, e) multiple kinds of missing responses within
CMC and MA items that are not determined.

Invalid responses occurred, for example, when two response options were selected in simple
MC items where only one was required, or when numbers or letters that were not within the
range of valid responses were given as a response. Omitted items occurred when test takers
skipped some items. Due to time limits, not all persons finished the test within the given
time. All missing responses after the last valid response given were coded as not-reached. As
CMC and MA items were aggregated from several subtasks, different kinds of missing
responses or a mixture of valid and missing responses might be found in these items. A CMC
or MA item was coded as missing if at least one subtask contained a missing response. When
just one kind of missing response occurred, the item was coded according to the
corresponding missing response. When the subtasks contained different kinds of missing
responses, the item was labeled as a not-determinable missing response.

Missing responses provide information on how well the test worked (e.g., time limits,
understanding of instructions, handling of different response formats). They also need to be
accounted for in the estimation of item and person parameters. Therefore, the occurrence
of missing responses in the test was evaluated to get an impression of how well the persons
were coping with the test. Missing responses per item were examined in order to evaluate
how well each of the items functioned.
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3.2 Scaling Model

Iltem and person parameters were estimated using a partial credit model (PCM; Masters,
1982). A detailed description of the scaling model can be found in Pohl and Carstensen
(2012).

CMC and MA items consisted of a set of subtasks that were aggregated to a polytomous
variable for each CMC or MA item, indicating the number of correctly responded subtasks
within that item. Categories of polytomous variables with less than N = 20 responses were
collapsed in the analyses in order to avoid possible estimation problems. This usually
occurred for the lower categories of polytomous items. For four of the seven CMC and MA
items categories were collapsed.

Reading competences were estimated as weighted maximum likelihood estimates (WLE;
Warm, 1989). To estimate item and person parameters, a scoring of 0.5 points for each
category of the polytomous items was applied, while simple MC items were scored
dichotomously as 0 for an incorrect and 1 for the correct response (see Pohl & Carstensen,
2013, for studies on the scoring of different response formats). Person parameter estimation
in the NEPS is described in Pohl and Carstensen (2012), while the data available in the SUF is
described in section 6.

3.3 Checking the Quality of the Tests

The reading competence tests were specifically constructed to be implemented in the NEPS.
In order to ensure appropriate psychometric properties, the quality of the tests was
examined in several analyses.

The MC items consisted of one correct response option and three distractors (i.e., incorrect
response options). The quality of the distractors within MC items was examined using the
point-biserial correlation between selecting an incorrect response option and the rest item
total correct score. Negative correlations indicate good distractors, whereas correlations
between .00 and .05 are considered acceptable and correlations above .05 are viewed as
problematic distractors (Pohl & Carstensen, 2012).

The fit of the dichotomous MC and polytomous CMC and MA items to the partial credit
model (PCM; Masters, 1982) was evaluated using three indices (see Pohl & Carstensen,
2012). Items with a weighted mean square (WMNSQ) > 1.15 (#-value > |6]) were considered
as having a noticeable item misfit, and items with a WMNSQ > 1.20 (¢-value > |8|) were
judged as having a considerable item misfit and their performance was further investigated.
Correlations of the item score with the corrected total score greater than .30 were
considered as good, greater than .20 as acceptable, and below .20 as problematic. Overall
judgment of the fit of an item was based on all fit indicators. Moreover, the model-implied
and empirical item characteristic curves were compared to identify a potential item misfit.

The reading competence test should measure the same construct for all students. If some
items favored certain subgroups (e.g., they were easier for students from general schools
than for students from special schools), measurement invariance would be violated and a
comparison of competence scores between these subgroups (e.g., school types) would be
biased and, thus, unfair. For the present study, test fairness was investigated for the
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different test versions administered in special schools to determine whether a common
reading score might be derived. Moreover, test fairness was also evaluated for students
from special schools and students from lower secondary schools to evaluate whether group
comparisons across school types might be conducted. Differential item functioning (DIF) was
examined using a multigroup IRT model, in which main effects of the subgroups as well as
differential effects of the subgroups on item difficulty were modeled. Based on experiences
with preliminary data, we considered absolute standardized differences in estimated
difficulties between the subgroups that were greater than 0.5 as strong DIF, differences
between 0.25 and 0.50 as small but not severe, and differences smaller than 0.25 as
negligible DIF. Minimum hypothesis tests (see Fischer, Rohm, Gnambs, & Carstensen, 2016)
were used to statistically test whether the observed standardized differences were
significantly larger than 0.25 and, thus, was at least small in size. Additionally, the test
fairness was examined by comparing the fit of a model including differential item functioning
to a model that only included main effects and no DIF.

The reading competence test was scaled using the PCM (Masters, 1982), which assumes
Rasch-homogeneity. The PCM was chosen because it preserves the weighting of the
different aspects of the framework as intended by the test developers (Pohl & Carstensen,
2012). Nonetheless, Rasch-homogeneity is an assumption that might not hold for empirical
data. To test the assumption of equal item discrimination parameters, a generalized partial
credit model (GPCM; Muraki, 1992) was also fitted to the data and compared to the PCM.
The independence assumption of the residuals in the PCM was examined using Yen’s (1984)
Q3. Because in case of locally independent items, the Qs statistic tends to be slightly
negative, the corrected Qs (aQs) is reported that has an expected value of 0. Following
prevalent rules-of-thumb (Yen, 1993) absolute values of aQs falling below .20 indicate
essential unidimensionality.

3.4 Software

The IRT models were estimated in TAM version 3.2-24 (Robitzsch, Kiefer, & Wu, 2019) in R
version 3.6.1 (R Core Team, 2019) using the Gauss-Hermite quadrature method with 21
nodes.

4. Results

4.1 Missing Responses
4.1.1 Missing responses per person

Figure 1 shows the number of invalid responses per person by administered test version.
Overall, there were very few invalid responses. Between 78% and 85% of the students in
special schools did not have any invalid response at all, whereas nearly 95% of the students
from general school exhibited no invalid response. More than one invalid response was
observed for 8% to 10% of students in special schools and less than two percent of students
in general schools. Thus, although the overall rate of missing responses was small, students
with special educational needs produced more invalid responses as compared to students
from lower secondary schools.
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Invalid responses

100% —
. . B Standard test (general schools)
80% — B Standard test (special schools)
o O Easy test
g 60% — B Easy test (reversed)
g E Out-of-level test
o 40% — O OQut-of-level test (reversed)
o
20% —
0% — | | IH:I:’ —_— T e e
0 1 2 3 4 5 6 7 8 9 10

Number of invalid responses
Figure 1. Number of invalid responses by test version

Missing responses also occurred when respondents omitted items. As illustrated in Figure 2,
most respondents in special schools (65% to 71%) did not skip any item and about five to
nine percent omitted more than two items. Again, students in general schools had fewer
omitted responses. About 82% of respondents in general schools omitted no item and less
than four percent had more than two omitted items.

Omitted items

100% —
. B Standard test (general schools)
80% — B Standard test (special schools)
o} = O Easy test
£ 60% — B Easy test (reversed)
g @ Out-of-level test
o 40% — O Out-of-level test (reversed)
o
R I
0% _ | | j]]] il e
0 1 2 3 4 5 6 7 8 9 10

Number of omitted items
Figure 2. Number of omitted items by test version

Another source of missing responses was items that were not reached by the respondents;
these are all missing responses after the last valid response. The number of not-reached
items was rather high because many students from special schools were unable to finish the
test within the allocated time limit. Therefore, only four texts were examined for all test
versions (see section 2.1). Between 59% and 67% of students in special school finished all
items referring to these four texts, whereas the respective percentage was 90% for students
from general schools (Figure 3).
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Not reached items

100% —
. B Standard test (general schools)
80% — B Standard test (special schools)
o} O Easy test
g 60% — B Easy test (reversed)
g O Out-of-level test
o 40% — O Out-of-level test (reversed)
o
20% —
0% — __J]:lm]dﬂJ].m-lj]]L.ﬂ._ﬂ.lﬂm.ﬂm_ﬂm“d___a_J___

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number of not reached items
Figure 3. Number of not-reached items by test version

The aggregated polytomous variables were coded as not-determinable missing response
when the subtasks of CMC or MA items contained different kinds of missing responses.
Because not-determinable missing responses only occur in CMC and MA items, the
maximum number of not-determinable missing responses was two to four (see Table 3).
However, there were no substantial missing responses that were not determinable (Figure
4). The respective percentage fell between 2% and 3% in special schools and at 1% in general
schools.

Not determinable response

100% — _
. B Standard test (general schools)
80% B Standard test (special schools)
o O Easy test
g 60% — B Easy test (reversed)
Q B Out-of-level test
o 40% — B8 Out-of-level test (reversed)
o
20% —
0% - —— [T
0 1 2 3 4

Figure 4. Number of not-reached items by test version

The total number of missing responses, aggregated over invalid, omitted, not-reached, and
not-determinable missing responses per person, is illustrated in Figure 5. Students from
special school had a rather large amount of missing values. About 29% to 37% of them had
no missing response at all, whereas about 25% to 43% of these participants had five or more
missing responses. Among students from general schools, about 70% had no missing
response at all and only 9% had five or more missing responses.
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Total number of missing responses

. B Standard test (general schools)
60% B Standard test (special schools)
o O Easy test
8 B Easy test (reversed)
0, —
§ 40% @ Out-of-level test
o) O Out-of-level test (reversed)
o
20% —

. M b st s oot as e e

0o 1 2 3 4 5 6 7 8 9 10 12 14 16 18 20

Total number of missing responses
Figure 5. Total number of missing responses by test version

In sum, students in special schools had a large amount of omitted and not-reached items,
whereas invalid and not-determinable missing responses were rare. This resulted in rather
large overall missing rates for the different test versions. This is particularly notable because
the test was already shorter as compared to the standard test administered in Grade 9 of
Starting Cohort 4 (see Haberkorn et al., 2012) and included only four (instead of five) texts.
In contrast, the comparison group of low-achieving students from lower secondary schools
exhibited markedly lower missing rates. This was primarily a consequence of fewer not-
reached items, but to a lesser degree also a result of fewer invalid and omitted responses.
These results indicate that for students from special schools competence tests need to be
substantially shorter for these students to be able to finish a test in the allocated time span
or, alternatively, the available testing time needs to be increased.

4.1.2 Missing responses per item

Tables 5, 6, and 7 provide information on the occurrence of different kinds of missing
responses per item for the different test versions. In special schools, the omission rates were
rather low for most items; the median percentage of omitted responses across items fell
between2.1% and 4.6%. However, polytomous CMC and MA items exhibited substantially
larger omission rates around 10% and more. In contrast, students from general schools
omitted polytomous items less frequently (2% to 5%). This indicates potential difficulties of
students with special educational needs for more complex response formats. The
percentage of invalid response showed few systematic differences between items. There
was a slight tendency for more invalid responses for the first administered item, potentially,
because the students in special school had to familiarize themselves with the response
formats of the tests. With an item’s progressing position in the tests, the number of students
in special schools that did not reach an item (columns “NR” in Tables 5 to 7) rose to a
considerable amount of 33% to 41% for the different test versions (see Figure 6). In contrast,
for students in general school the respective number was 10%. Thus, for students with
special educational needs the available testing time seemed to be too short.

Table 5
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Percentage of Missing Values for Standard Test by School Type

Standard (special schools)

Standard (general schools)

Item N NR OM NV ND N NR OM NV ND
reg90110_c¢ 176 00 2.0 96 00 49 00 08 12 0.0
reg90120_.¢ 197 00 05 05 00 500 00 0.0 0.0 0.0
reg90150_¢ 190 0.0 15 3.0 00 494 00 1.0 0.2 0.0
reg90l6s_c 165 00 111 45 15 471 00 38 1.0 1.0
reg9017s_¢ 177 00 111 00 00 475 00 50 0.0 0.0
reg90210_c¢ 180 25 00 7.0 00 49 00 0.2 18 0.0
reg90220_c¢ 181 25 05 6.0 00 492 00 08 0.8 0.0
reg90230_c 183 3.0 1.0 4.0 00 493 02 0.2 1.0 0.0
reg90240_c¢ 180 3.0 25 40 00 492 02 10 04 0.0
reg90250_ ¢ 175 45 3.0 45 00 492 02 08 0.6 0.0
reg90310_c¢ 173 65 20 45 00 49 04 08 0.8 0.0
reg90320_c 171 70 3.0 40 00 48 04 1.2 0.8 0.0
reg9033s_c¢ 158 85 111 05 05 484 06 22 00 04
reg90340_c 160 111 45 4.0 00 492 06 06 04 0.0
reg90350_c¢ 156 136 3.0 50 00 487 10 06 1.0 0.0
reg90360_c 159 156 25 2.0 00 49 10 1.0 0.0 0.0
reg90370_c 150 176 3.0 4.0 00 483 1.2 16 0.6 0.0
reg90410_c¢ 131 292 20 3.0 00 473 46 06 0.2 0.0
regd0420_c 120 342 25 3.0 00 464 58 1.0 0.4 0.0
regd0430_c 113 372 3.0 3.0 00 444 74 36 0.2 0.0
reg90440_c 106 397 4.0 3.0 00 445 82 26 0.2 0.0
reg90450_c¢ 106 40.7 25 35 00 441 92 18 0.8 0.0
reg90460_c 105 412 25 35 00 433 104 26 0.4 0.0

Note. N = Number of valid responses, NR = Percentage of respondents that
did not reach item, OM = Percentage of respondents that omitted the item,
NV = Percentage of respondents with an invalid response, ND = Percentage
of respondents with a not-determinable response.
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Table 6

Percentage of Missing Values for Easy Test Versions

Easy test Easy test (reversed)

Item N NR OM NV ND N NR OM NV ND

reg90110_¢ 175 00 1.0 106 0.0 140 16.2 16 6.5 0.0
reg90120_c¢ 193 00 10 15 0.0 149 168 05 2.2 0.0
reg90150_ ¢ 184 00 35 35 00 30 222 27 49 0.0
reg90l6s_c 155 00 182 2.0 15 120 249 81 16 05
reg9017s_¢ 173 00 121 05 00 116 359 16 0.0 0.0
reg90210_c¢ 179 05 10 81 00 159 70 11 6.0 0.0
reg90220_ ¢ 177 10 10 86 00 155 76 05 8.1 0.0
reg90230_¢c 179 10 30 56 00 155 87 38 3.8 0.0
reg90240_ ¢ 179 10 15 71 00 153 92 32 49 0.0
reg90310_c¢ 174 40 30 51 00 171 05 11 6.0 0.0
reg90320_c¢ 175 40 25 51 00 171 11 05 6.0 0.0
reg9033s_¢ 163 51 101 1.0 OS5 150 11 178 0.0 0.0
reg90340_c¢ 170 76 15 51 00 169 22 27 38 0.0
reg90350_c 166 106 2.0 35 00 169 22 2.7 3.8 0.0
reg90360_c 167 116 20 2.0 00 178 22 11 0.5 0.0
reg90370_c¢ 159 136 25 35 00 163 32 11 7.6 0.0
reg90410_c 142 258 05 20 00 172 00 16 54 0.0
reg90420_c¢ 136 283 05 25 00 170 00 3.2 49 0.0
reg90440_c 128 323 10 20 00 176 00 3.2 16 0.0
reg90450_c¢ 126 333 05 25 00 178 00 1.1 2.7 0.0

Note. N = Number of valid responses, NR = Percentage of respondents that
did not reach item, OM = Percentage of respondents that omitted the item,
NV = Percentage of respondents with an invalid response, ND = Percentage of
respondents with a not-determinable response.
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Table 7

Percentage of Missing Values for Out-of-Level Test Versions

Out-of-level test

Out-of-level test (reversed)

Item N NR OM NV ND N NR OM NV ND
regd0610_c¢ 18 0.0 35 50 0.0
reg90620_c¢ 187 0.0 15 59 0.0
reg90630_c 196 0.0 1.0 2.0 0.0
reg90640_c 190 00 46 1.0 0.0
reg90650_c 195 0.0 15 2.0 0.0
reg90660_c 195 0.0 05 3.0 0.0
reg90210_ ¢ 191 10 05 40 0.0 139 250 0.0 26 0.0
reg90220_c¢ 189 10 10 45 00 135 281 0.0 16 0.0
reg90230_c¢ 191 20 10 25 0.0 126 30.7 16 21 0.0
reg90240 ¢ 188 2.0 15 35 0.0 118 339 26 21 0.0
reg90250_ ¢ 187 25 10 4.0 0.0 116 359 21 16 0.0
reg90310 ¢ 188 40 15 15 00 170 78 1.0 26 0.0
reg90320_c¢ 179 55 35 25 00 168 94 10 26 0.0
reg9033s_¢ 166 64 84 15 15 153 109 73 11 10
reg90340_c 167 94 40 4.0 0.0 156 130 3.1 1.0 0.0
reg90350_ ¢ 165 119 35 3.0 0.0 156 146 21 26 0.0
reg90360_c¢ 172 124 20 05 0.0 156 146 3.1 21 0.0
reg90370_c¢ 165 134 20 3.0 0.0 150 151 3.1 1.0 0.0
reg90720_c 144 267 10 10 00 184 00 21 21 0.0
reg90730_c 127 297 15 10 00 179 00 3.7 31 0.0
reg90740_c 127 30.2 15 05 00 181 00 21 26 0.0
reg90750_c¢ 125 342 20 20 00 180 10 2.7 16 0.0
reg9076s_c 101 376 74 3.0 20 167 26 63 26 16
reg9081s_c 177 00 7.8 0.0 0.0
reg90820_c 183 0.0 00 4.7 0.0
reg90830_c 181 0.0 00 5.7 0.0
reg9084s c 172 0.0 99 05 0.0
reg90850_c 172 0.0 3.7 6.8 0.0
reg90860_c 185 0.0 00 3.7 0.0

Note. N = Number of valid responses, NR = Percentage of respondents that
did not reach item, OM = Percentage of respondents that omitted the item,
NV = Percentage of respondents with an invalid response, ND = Percentage of

respondents with a not-determinable response.
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4.2 Parameter Estimates for Different Test Versions

4.2.1 Distractor analyses

22 23 24 25

To investigate how well the distractors of the MC items performed the point-biserial
correlations between each incorrect response (distractor) and the students’ total correct

scores were calculated (see Table 8).
distractors fell between -.23 and -.17 for the different test versions.

The median point-biserial correlations for the
In contrast, the

correlations of the correct responses with the total scores varied between Mdn = .38 and
.46. These results indicate that the distractors functioned well in all five test versions.

Table 8

Distractor Analyses for Test Versions in Special Schools

Distractors Correct response
Test version Mdn Min Max Mdn Min Max
Standard -17  -42 13 40 19 .62
Easy -19 -35 -01 .38 .28 .56
Easy (reversed) -19 -39 .01 .38 .23 .60
Out-of-level -23 -39 .10 .46 .22 .65
Out-of-level (reversed) -20 -45 .12 45 .26 .57

Note. Reported are point-biserial correlations between the

distractor or correct response and the total score.
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4.2.2 Item parameters

The item parameters for the different test versions are summarized in Table 9. Detailed
results for each test version are given in Appendix B. The percentage of correct responses in
relation to all valid responses for each item did not vary substantially between the five test
versions administered in special schools. Because there was a non-negligible amount of
missing responses, these probabilities cannot be interpreted as an index for item difficulty.
The median percentage of correct responses within dichotomous MC items varied between
45% and 57%. In general schools, slightly more correct responses were observed (Mdn =
66%). The item difficulties (for dichotomous variables) and location parameters (for
polytomous variables) in Table 9 were estimated by constraining the mean of the ability
distribution to be zero. The median item difficulties (or location parameters for polytomous
variables) were comparable between test versions in special schools and varied between -
0.3 and 0.1. Similar, the respective range of these parameters fell between -3.2 and 1.6 and
indicated no pronounced differences between test versions. In contrast, for low-achieving
students in lower secondary schools the test was slightly easier resulting in median item
difficulties (or location parameters) of -0.8 with a range of [-3.2, 1.0].

Table 9

Summary of Item Parameters for Different Test Versions

Test version Percentage 3 WMNSQ t Item-re.st Discr.
correct correlation
Standard
(special schools) 46 [22, 87] 0.0[-2.1,1.4] 1.0[0.9, 1.1] 0.1[-2.4,1.4] .2[.0,.5] 0.7 [0.2, 1.9]
Standard
(general schools) 66[28,94]] -0.8[-3.2,1.0] 1.0[0.9,1.2] -0.2[-2.1,2.9] 31[.1,.5] 0.9[0.2,1.7]
Easy 47(35,88] 0.0[-2.2,07] 1.0[0.9,1.1] -0.1[-2.1,1.8] .3[1,.6] 0.7[0.3,1.5]
Easy
(reversed) 57[34,79] -0.3[-1.5,0.8] 1.0[0.9,1.2] 0.2[2.2,23] .2[-.1,.4] 0.7[-0.2,1.7]
Out-of-level 45[22,60] 0.1[-0.7,1.5] 1.0[0.8,1.2] -0.3[-2.8,3.2] .3[.1,.6] 1.0[0.2,2.3]
Out-of-level
(reversed) 54 [18, 85] -0.2 [-2.0, 1.6] 1.0[0.91.1] 0.0[-1.9, 2.0] 31[.1,.5] 0.7 [0.4, 1.6]

Note. Reported are median values across all items with minimum and maximum value in parentheses. £ = ltem
difficulty / location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination
parameter of a generalized partial credit model. Percent correct scores are not informative for polytomous CMC
and MA items and, thus, are not acknowledged.

4.2.3 Item fit

Altogether, item fit for the different test versions administered in special schools can be
considered to be good (see Table 9). The median values of the WMNSQ for the five test
versions fell around 1.0, few items exhibited considerable misfit greater than 1.15. The
respective t-values indicated no substantial misfit (|t|] > 6) at all. Overall, there was no
indication of substantial item over- or underfit. The median correlations between the item
scores and the total-rest scores were about .2 or .3 and, thus, did not indicated substantial
differences between test versions. Although some items had rather low item-total
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correlations (e.g., reg9017s_c in the easy test reversed; see Appendix B) no systematic
differences were identified between test versions. Moreover, all item characteristic curves
showed an acceptable fit of the items. Similar results were observed for the standard test
administered in general schools (see Table 9). Most items exhibited good to very good fit. On
average, the item-total correlations seemed to be slightly larger.

4.2.4 Test targeting and reliability

Table 10 summarizes the estimated population standard deviations and the reliabilities of
the different test versions. Generally, the standard deviations were satisfactory falling
between 0.73 and 0.94. Notably, the out-of-level test version reflected substantially more
interindividual differences (SD = 0.94) that was even larger than the standard test
administered in general schools (SD = 0.76). Given the rather easy tests, the EAP and WLE
reliabilities were somewhat compromised falling between .57 and .76 for the tests
administered in special schools. Again, the out-of-level tests exhibited the largest reliabilities
(EAP/PV reliability = .76 / .76, WLE reliability = .71 / .72) which was similar to the standard
test administered in general schools (EAP/PV reliability = .75, WLE reliability = .76). Overall,
the out-of-level test that included items designed for a younger age cohort seemed to
perform better as compared to the alternative test versions.

Table 10

Reliabilities of the Different Test Versions

Test version SD EAP Rel. WLE Rel.
Standard (special schools) 0.78 .67 .60
Standard (general schools) 0.76 .75 71
Easy 0.83 .68 .63
Easy (reversed) 0.73 .63 .57
Out-of-level 0.94 .76 71
Out-of-level (reversed) 0.94 .76 72

4.3 Parameter Estimates for Concurrently Scaled Tests
4.3.1 Item parameters

Because the standard, out-of-level, and easy test versions administered in special schools
presented most items at roughly the same position within each test, the three test versions
were concurrently scaled to estimate linked item parameters that can be compared across
test versions in special schools. The respective item parameters are summarized in Table 11,
whereas the step parameters are given in Table 12. The estimated item difficulties and
location parameters ranged from -2.2 (item reg90120 c) to 1.5 (item reg90250 _c) with a
median of 0.1 and, thus, covered a rather broad range. However, the standard errors (SE) of
the estimated parameters were rather large with a Mdn = 0.14 and a range of [0.05, 0.23].
Thus, the reported item parameters had a somewhat limited precision.
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Table 11

Item Parameters for Combined Scaling of Standard, Easy, and Out-of-Level Tests in Special

Schools
Item Pos. Percentage ¢ 5 wmnsq ¢ Mt i ans
correct correlation
1 reg90110 c 1 1 351 78.35 -1.46  0.14 1.01 0.17 0.20 0.82  0.05
2 reg90120 c 2 2 390 87.44 -2.18 0.16 0.96 -0.37 0.23 1.51  0.05
3 reg90150 c 5 3 374 38.24 054 0.11 0.99 -0.11 0.18 0.81  0.06
4  reg9016s_c 6 4 320 0.61 0.05 0.95 -0.61 0.34 050 0.04
5 reg9017s c 7 5 350 -0.87 0.07 1.01 0.14 0.08 039  0.05
6 reg90210 c 8 6 7 550 45.64 0.20  0.09 0.95 -1.64 0.32 1.11  0.05
7 reg90220 c 9 7 8 547 30.16 097 0.10 1.04 0.81 0.18 0.70  0.06
8 reg90230 ¢ 10 8 9 553 51.54 -0.07  0.09 0.97 -1.03 0.26 1.01  0.04
9 reg90240 ¢ 11 9 10 347 36.01 0.65 0.10 1.08 2.12 0.18 0.49  0.05
10 reg90250 ¢ 12 11 362 21.82 145 0.14 1.08 1.05 0.07 0.46  0.06
11 reg90310 ¢ 13 10 12 535 45.42 0.19  0.09 0.99 -0.23 0.29 0.82  0.05
12 reg90320 ¢ 14 11 13 525 53.90 -0.20  0.09 0.90 -3.38 0.44 1.58  0.06
13 reg9033s_c 15 12 14 487 -0.66  0.05 0.98 -0.31 0.30 0.53  0.05
14 reg90340 ¢ 16 13 15 497 57.95 041 0.10 0.99 -0.34 0.30 097 0.06
15 reg90350 ¢ 17 14 16 487 57.49 -0.39 0.10 1.00 -0.14 0.28 0.85  0.06
16 reg90360 ¢ 18 15 17 498 59.84 -0.50 0.10 1.08 2.28 0.15 0.48  0.06
17 reg90370 ¢ 19 16 18 474 39.24 0.47 0.10 1.07 1.83 0.16 0.55  0.07
18 reg90410 ¢ 20 17 273 67.40 091 0.14 1.06 1.16 0.14 049  0.06
19 reg90420 ¢ 21 18 256 39.45 039 0.14 1.05 0.90 0.24 0.63  0.06
20 reg90430 ¢ 22 113 33.63 061 0.21 1.14 1.55 0.06 0.25  0.06
21 reg90440 ¢ 23 19 234 46.58 0.01 0.14 1.02 0.46 0.28 072 0.04
22 reg90450 ¢ 24 20 232 61.64 -0.68 0.14 1.05 0.91 0.21 0.55  0.05
23 reg90460 ¢ 25 105 29.52 0.75  0.23 1.03 0.32 0.13 0.58  0.08
24  reg90610 c 1 185 57.30 -0.33 0.16 0.93 -1.25 0.36 136  0.08
25 reg90620 c 2 187 38.50 0.54 0.16 0.94 -0.99 0.24 121 0.07
26  reg90630 ¢ 3 196 47.45 0.12  0.15 0.98 -0.35 0.28 1.01  0.07
27 reg90640 c 4 190 49.47 0.04 0.16 0.97 -0.57 0.29 1.03  0.07
28 reg90650 c 5 195 45.13 0.23 0.16 0.97 -0.51 0.29 1.06  0.08
29 reg90660 c 6 195 47.69 0.11  0.15 0.94 -1.17 0.34 126  0.06
30 reg90720 c 20 144 45.14 0.14 0.18 0.81 -3.18 0.60 236  0.10
31 reg90730 c 21 137 48.91 -0.08 0.18 0.97 -0.42 0.36 1.11  0.08
32 reg90740_c 22 137 41.61 0.27  0.19 0.98 -0.25 0.36 0.93  0.06
33  reg90750 c 23 125 44.00 0.14 0.20 1.00 0.01 0.35 096  0.05
34 reg9076s_c 24 101 046 0.11 0.99 -0.06 0.33 0.47  0.08
Note. Pos. = Item position in standard, easy, and out-of-level tests, N = Number of valid responses for item, € = Item difficulty / location

parameter, SE¢ = Standard error of item difficulty / location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr.
= Discrimination parameter of a generalized partial credit model, aQs = Adjusted average absolute residual correlation for item (Yen,

1984,
Percent correct scores are not informative for polytomous CMC and MA items and, thus, are not reported.

1993).
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Table 12

Step Parameters (with Standard Errors) for Combined Scaling of Standard, Easy, and Out-of-
Level Tests in Special Schools

Item Step 1 Step 2 Step 3 Step 4
reg9016s_c¢  -0.41(0.11) 0.12(0.14) 0.16(0.20) 0.14
reg9017s_c 1.32 (0.19) -1.32
reg9033s_c 0.32 (0.10) 0.40(0.13) -0.72
reg9076s_c  -0.26 (0.20) -0.66 (0.22) 0.92

Note. The last step parameter is a constrained parameter for
model identification and, thus, has no standard error.

4.3.2 Item fit

For the concurrently scaled test versions in special schools (see Table 11) no item exhibited a
noteworthy WMNSQ exceeding 1.15. The values of the WMNSQ fell between 0.81 and 1.14
(Mdn = 0.99). All t-values indicated good fit (Max = 2.28). Although three items exhibited
item-rest correlations less than .10, most items had adequate discriminations with a median
of .28.

4.3.3 Rasch-homogeneity

An essential assumption of the Rasch (1980) model is that all item-discrimination parameters
are equal. In order to test this assumption, a generalized partial credit model (GPCM) that
estimates discrimination parameters was fitted to the data. The estimated discriminations
for the concurrently scaled test versions in special schools differed moderately among items
(see Table 11), ranging from 0.25 (item reg90430_c) to 2.36 (item reg90720_c). The median
discrimination parameter fell at 0.82. Model fit indices suggested a slightly better model fit
of the PCM (AIC =14,558, BIC = 14,747, number of parameters = 43) as compared to the
GPCM (AIC = 14,516, BIC = 14,850, number of parameters = 76). In line with the theoretical
conception underlying the test construction (see Pohl & Carstensen, 2012 and 2013, for a
discussion of this issue) the PCM seemed an adequate scaling model for the test.

4.3.4 Unidimensionality

The dimensionality of the test was investigated by evaluating the correlations between the
residuals of the PCM. The adjusted Qs statistics for the concurrently scaled test versions in
special schools (see Table 11) were quite low (Mdn = .06, Min = .04, Max = 0.10) and, thus,
indicated an essentially unidimensional test. Because the reading test is constructed to
measure a single dimension, a unidimensional reading competence score was estimated.

4.3.5 Test targeting and reliability

Test targeting focuses on comparing the item difficulties with the person abilities (WLEs) to
evaluate the appropriateness of the test for the specific target population. Because some
items in the reading competence tests were polytomous, we calculated Thurstonian
thresholds for each response category (Wu, Tam, & Jen, 2016). These indicate the location at
the latent dimension at which the probability of achieving a score above the respective
threshold is 50%. Thus, it is similar to the item difficulties of dichotomous items. In Figure 7,

NEPS Survey Paper No. 63, 2020 Page 21



Gnambs

the category thresholds of the concurrently scaled reading items from the standard, easy,
and out-of-level test versions administered in special schools and the ability of the test
takers are plotted on the same scale. The distribution of the estimated test takers’ ability is
mapped onto the left side whereas the right side shows the distribution of category
thresholds. The respective thresholds ranged from -2.18 (item reg90120_c) to 3.16 (item
reg9076s_c) and, thus, spanned a rather broad range. The mean of the ability distribution
was constrained to be zero. The variance was estimated to be 0.72, which implies a
somewhat limited differentiation between students. The reliability of the test (EAP/PV
reliability = .71, WLE reliability = .65) was acceptable. The mean of the item distribution was
about 0.00 logits and, thus, comparable to the mean person ability distribution. Thus, the
items covered a wide range of the ability distribution and, thus, had an acceptable difficulty.

Respondents Item thresholds Logits
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Figure 7. Test targeting. The distribution of person ability in the sample is given on the left-
hand side of the graph. The category thresholds of the items are given on the right-hand side

of the graph. Each number represents one threshold with the first part (before the dot)

corresponding to the item number in Table 10 and the second part indicating the threshold.

NEPS Survey Paper No. 63, 2020

Page 22



Gnambs

4.4 Differential Item Functioning

Differential item functioning (DIF) was used to evaluate test fairness with regard to the
different test versions administered in special schools. Additionally, the comparability of the
standard test version across special and general schools was examined. The differences
between the estimated item difficulties in the various groups are summarized in Tables 13,
14, and 15. For example, the column “Special schools vs. General schools” reports the
differences in item difficulties between the two school types; a positive value would indicate
that the item was more difficult for students from special schools, whereas a negative value
would highlight a lower difficulty for students from general schools. In contrast, the main
effect is to be interpreted on a group level. As such, a positive value indicates that students
from general schools, on average, had a higher ability as compared to students from special
schools; whereas a negative value would highlight a lower ability, on average, for students
from general schools as compared to students from special schools. Besides investigating DIF
for each single item, an overall test for DIF was performed by comparing models which allow
for DIF to those that only estimate main effects (see Table 16).

4.4.1 Text order effects

In special schools, the easy and the out-of-level test versions were administered in two
different formats that varied the order of the reading texts (see section 2). In order to
evaluate, whether changing the text positions (and, thus, also the item positions) within the
tests DIF was evaluated separately for the easy and the out-of-level test versions. The
respective differences in item difficulties (or location parameters) are summarized in Table
13. Because the out-of-level test originally included five texts but only four texts were
analyzed (see section 2), the analyses for the out-of-level test version refer to the common
items included in the first four presented texts.

Text order effects for the easy test version resulted in substantial DIF effects exceeding
| Cohen’s d| = 0.50 for 11 items. Three of them were significantly greater than d = 0.25 (i.e.,
our threshold for non-negligible DIF). DIF slightly affected the main effect for the test
version: When ignoring DIF effects respondents receiving the easy test had, on average, d = -
0.11 lower reading abilities as compared to respondents receiving the texts in the reversed
order. In contrast, acknowledging DIF effects identified no group differences, d = -0.03. An
overall test for DIF (see Table 16) was conducted by comparing the DIF model to a model
that only estimated main effects (but ignored potential DIF). A model comparison using
Akaike’s (1974) information criterion (AIC) favored the model estimating DIF. In contrast, the
Bayesian information criterion (BIC; Schwarz, 1978) that takes the number of estimated
parameters into account and, thus, guards against overparameterization of models,
indicated more support for the main effect model.

Text order effects for the out-of-level test version resulted in substantial DIF effects
exceeding |Cohen’s d| = 0.50 for 9 items. Four of them were significantly greater than d =
0.25 (i.e., our threshold for non-negligible DIF). DIF strongly affected the main effect for the
test version: When ignoring DIF effects respondents receiving the out-of-level test had, on
average, d = -0.22 lower reading abilities as compared to respondents receiving the texts in
the reversed order. In contrast, acknowledging DIF effects identified no group differences, d
= -0.08. The overall test for DIF (see Table 16) using the AIC favored the model estimating
DIF, whereas the BIC favored the main effect model.
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Table 13

Differential Item Functioning for Original Easy and Out-of-Level Tests versus Reversed Text
Order Versions

Item f::t‘; Item :)el;:-sof-Level
reg90110 ¢ 0.16(0.21) reg90210 ¢ -0.20 (-0.22)
reg90120_c¢ -0.03 (-0.04) reg90220 ¢ -0.04 (-0.05)
reg90150 ¢ 0.08 (0.10) reg90230 ¢ -0.02 (-0.02)
reg9016s_c -0.06 (-0.07) reg90240 ¢ 0.02 (0.02)
reg9017s_c -0.33 (-0.42) reg90250 ¢ -0.21 (-0.23)
reg90210 ¢ -0.19 (-0.24) reg90310 ¢ 0.01 (0.01)
reg90220 ¢ 0.42(0.54) reg90320 ¢ 0.04 (0.04)
reg90230 ¢ 0.07 (0.09) reg9033s ¢ -0.17 (-0.18)
reg90240 ¢ 0.03 (0.04) reg90340 ¢ -0.25 (-0.28)
reg90250 ¢ -0.15(-0.20) reg90350 ¢ -0.12 (-0.13)
reg90310 ¢ -0.18(-0.23) reg90360 ¢ 0.18 (0.19)
reg90320 ¢ -0.04 (-0.05) reg90370 ¢ -0.48 (-0.53)
reg9033s_c -0.36 (-0.46) reg90610 ¢ -0.33 (-0.37)
reg90340 ¢ 0.32(0.41) reg90620 ¢ -1.32" (-1.44)
reg90350 ¢ -0.16 (-0.20) reg90630 ¢ -0.68 (-0.74)
reg90360 ¢ 0.17(0.22) reg90640 ¢ -0.04 (-0.04)
reg90370 ¢ 0.10(0.13) reg90650 ¢ -0.61 (-0.67)
reg90410 ¢ -0.33(-0.42) reg90660 ¢ -0.78 (-0.86)
reg90420 ¢ -0.18(-0.23) reg90720 ¢ 0.19 (0.21)
reg90430 ¢ 0.54 (0.68) reg90730 ¢ 0.22 (0.24)
reg90440 ¢ -0.46 (-0.58) reg90740 ¢ 0.42 (0.46)
reg90450 ¢ 0.93%(1.19) reg90750 ¢ 0.03 (0.03)
reg90460 ¢ -0.99" (-1.27) reg9076s_c -0.05 (-0.06)
reg90610 ¢ -0.12(-0.15) reg9081s_c 0.66" (0.72)
reg90620 ¢ -0.42 (-0.54) reg90820 ¢ 1.11%(1.21)
reg90630_c -0.43(-0.55) reg90830 ¢ 0.94" (1.03)
reg90640 ¢ 0.63(0.81) reg9084s ¢ 0.54 (0.59)
reg90650 ¢ -0.01(-0.02) reg90850 ¢ 0.40 (0.44)
reg90660 ¢ 0.44 (0.57)
reg90720 ¢ 0.96" (1.22)
reg90730_c -0.44 (-0.56)
reg90740_c 0.06 (0.07)
reg90750 ¢ 0.11(0.14)
reg9076s_c 0.14(0.18)

Main effects:
DIF model -0.09 (-0.11) -0.08 (-0.08)
Main effect model -0.02 (-0.03) -0.21 (-0.22)

Note. Raw differences between item difficulties with standardized

differences (Cohen’s d) in parentheses.

* Absolute standardized difference was significantly (p < .05) greater than
0.25 (see Fischer, Rohm, Gnambs, & Carstensen, 2016).
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Taken together, these analyses indicate that text order effects distorted group comparisons
to some degree. Therefore, the reversed test versions were not included in the concurrent
scaling model (see Table 10).

4.4.2 Test version effects

In special schools, the standard, easy, and the out-of-level test versions administered a
subsample of items at roughly the same item position within each test (see Table 11).
Therefore, these items might be used as anchor items (cf. Fischer et al., 2016) to link the
different test versions and estimate a common reading competence score. However, to do
so these anchor items must not exhibit substantial DIF; otherwise, the estimated reading
competence scores might be distorted. Therefore, DIF was evaluated for the common items
included in the three concurrently scaled test versions (Table 11). The respective differences
in item difficulties (or location parameters) are summarized in Table 14.

Table 14

Differential Item Functioning for Standard versus Easy versus Out-of-Level Test Versions

Standard Standard versus Easy versus
Item versus easy Item out-of-level Item out-of-level
regd0110_c -0.12 (-0.14) regd0210_c -0.09 (-0.11) regd0210_c -0.08 (-0.09)
regd0120_c 0.09 (0.11) regd0220_c 0.08 ( 0.09) reg90220_c -0.36 (-0.43)
regd0150_c -0.24 (-0.28) reg90230_c -0.09 (-0.11) regd0230_c 0.27 (0.32)
reg9016s_c 0.11 (0.13) reg90240_c 0.38 (0.44) reg90240_c -0.14 (-0.16)
reg9017s_c 0.10 (0.12) reg90250_c 0.01 (0.01) reg90310_c -0.10 (-0.12)
reg90210_c -0.04 (-0.04) regd0310_c -0.10 (-0.12) regd0320_c 0.28 (0.33)
reg90220_c 0.42 (0.51) reg90320_c 0.05 (0.06) reg9033s_c 0.07 (0.09)
reg90230_c -0.38 (-0.45) reg9033s_c 0.04 (0.05) reg90340_c 0.14 (0.16)
regd0240_c 0.49 (0.59) regd0340_c 0.22 (0.26) regd0350_c -0.11 (-0.13)
regd0310_c -0.02 (-0.02) regd0350_c 0.04 (0.04) reg90360_c -0.31 (-0.37)
regd0320_c -0.24 (-0.28) reg90360_c -0.56 (-0.65)
reg9033s_c -0.03 (-0.03)
regd0340_c 0.08 (0.10)
regd0350_c 0.13 (0.15)
regd0360_c -0.27 (-0.32)
regd0370_c -0.33 (-0.39)
regd0410_c 0.28 (0.33)
regd0420_c -0.02 (-0.02)
reg90440_c -0.09 (-0.11)
Main effects:
DIF model -0.02 (-0.03) -0.03 (-0.03) -0.03 (-0.04)
Main effect model -0.02 (-0.03) -0.03 (-0.03) -0.03 (-0.04)

Note. Raw differences between item difficulties with standardized differences (Cohen’s d) in parentheses.
* Absolute standardized difference was significantly (p < .05) greater than 0.25 (see Fischer et al., 2016).
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Substantial DIF effects exceeding |Cohen’s d| = 0.50 for the three test versions were rare
and observed for only three items (reg90220 c, reg90240_c, reg90360_c). However, none of
these effects were significantly greater than d = 0.25 (i.e., our threshold for non-negligible
DIF). Moreover, DIF did not affect the main effect for the test version: When ignoring DIF
effects the main effects were close to 0.0 and did not change substantially when
acknowledging DIF (see Table 14). Finally, the overall tests for DIF (see Table 16) favored the
main effect models. Taken together, these results do not indicate substantial DIF effects that
might have distorted estimates of students reading competences based on their
concurrently scaled responses.

Table 15

Differential Item Functioning for Standard Tests in Special Schools versus General Schools

Item Difference
reg90110_c 0.17 (0.19)
reg90120_c 0.28 (0.32)
reg90150_c 0.25 (0.28)
regd016s_c 0.07 (0.08)
regd017s_c -0.32 (-0.36)
reg90210 ¢ 0.43 (0.47)
reg90220_c 0.03 (0.03)
reg90230_c 0.66"(0.74)
reg90240_c 0.76" (0.84)
reg90250_c -0.39 (-0.43)
reg90310_c 0.37 (0.41)
reg90320 ¢ 0.74"(0.82)
reg9033s_c -0.50" (-0.56)
reg90340_c 0.01 (0.01)
reg90350_c 0.23 (0.26)
reg90360_c -0.77" (-0.86)
reg90370_c -0.26 (-0.28)
reg90410_c -0.20 (-0.22)
reg90420_c -0.12 (-0.13)
reg90430_c -0.28 (-0.31)
reg90440 ¢ -0.41 (-0.45)
reg90450 ¢ -0.58 (-0.64)

Main effects:
DIF model -0.73 (-0.81)
Main effect model -0.60 (-0.67)

Note. Raw differences between item
difficulties with standardized
differences (Cohen’s d) in

parentheses.

* Absolute standardized difference

was significantly (p < .05) greater than

0.25 (see Fischer et al., 2016).
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4.4.3 Special schools versus general schools

The standard test version was administered to students with special educational needs in
special schools and low-achieving students attending general secondary schools. Group
comparisons between the two school types require measurement invariance; otherwise
results might be biased. The respective differences in item difficulties (or location
parameters) are summarized in Table 15. The analyses showed substantial DIF effects
exceeding |Cohen’s d| = 0.50 for six items. Four of them were significantly greater than d =
0.25 (i.e., our threshold for non-negligible DIF). DIF also affected the main effect for the
school type: When ignoring DIF effects respondents in special schools had, on average, d = -
0.67 lower reading abilities as compared to respondents in general schools. In contrast,
acknowledging DIF effects identified a larger group difference of d = -0.81. The overall test
for DIF (see Table 16) using the AIC favored the model estimating DIF, whereas the BIC
favored the main effect model. Taken together, these analyses suggest non-negligible DIF
between the two school types that might compromise group comparisons. However, it
might be possible to identify subgroups of students from special schools for which a
comparable measurement model can be identified (see Pohl, Siidkamp, Hardt, Carstensen, &
Weinert, 2016, for a respective approach).

Table 16

Comparisons of Models with and without DIF

Comparison Model N Deviance Number of AIC BIC
parameters

Easy tests? DIF 383 8633 50 8733 8930
Main effects 383 8686 31 8748 8871

Out-of-level test? DIF 394 12015 69 12153 12427
Main effects 394 12117 41 12199 12362

Standard tests® DIF 699 18188 56 18300 18555
Main effects 699 18300 34 18368 18522

Standard versus easy DIF 397 8773 50 8873 9072
Main effects 397 8791 31 8853 8977

Standard versus

out-of-level DIF 401 5545 29 5603 5719
Main effects 401 5555 18 5591 5662

Easy versus out-of-

level DIF 400 5287 27 5341 5449
Main effects 400 5297 17 5331 5399

Note. @ Original versus reversed text order, ? Special versus general schools.

5. Discussion

The presented analyses summarized information from a feasibility study to evaluate the
possibility of including students attending special schools in educational large-scale
assessments such as the NEPS. The study included different versions of a reading
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competence test for students in Grade 9 to examine how to best accommodate the special
needs of these students. The results highlighted several challenges of administering
standardized achievement tests in special schools:

e Students with special educational needs required substantially more time for the reading
test as compared to low-achieving students from lower secondary schools. As a result,
large numbers of not-reached items were observed. Even a shortened test version
including only four (instead of five) reading texts exhibited increased missing rates for
the last items in the test. Thus, students with special educational needs either require
longer testing times to finish tests of the same length as in general schools or,
alternatively, their competence tests need to be substantially shorter.

e Students in special schools omitted substantially more items as compared to students
from lower secondary schools. Notably, the omission rates were unrelated to the
difficulty of the items (which was in contrast to lower secondary schools). This might
indicate difficulties in understanding the instruction or the content of some items.
Particularly, items with more complex response formats (CMC, MA) exhibited larger
omission rates in special schools. For future assessments in special schools, it might be
beneficial to limit the response formats to simple formats such as MC items.

e The reading competence tests administered in special schools exhibited somewhat
limited variances and reliabilities. The most appropriate test version in terms of test
targeting represented the out-of-level version that included items designed for a
younger age cohort. Thus, reading competence tests for students with special
educational needs should target a pronouncedly lower average ability as compared to
low achieving students in lower secondary schools.

e Comparisons between students from different school types using the administered
reading competence test cannot be recommended. Despite receiving identical test
versions, substantial DIF suggested that the test functioned rather differently for
students from special schools and students from general schools. This makes the analysis
of schooling effects across different school types rather infeasible. However, it might be
possible to identify subgroups of students from special schools for which measurement
invariance can be achieved. A respective approach is outlined in Pohl et al. (2016).

Despite the large amount of missing responses the five test versions represented essentially
unidimensional scales conforming to the partial credit model (Masters, 1982). Although
some items exhibited a marginal misfit, most items had satisfactory psychometric properties
allowing the estimation of reading competence scores. Moreover, the different test versions
that presented the items at roughly the same position exhibited no pronounced DIF. Thus,
measurement invariance between the three test versions administered in special schools
could be established. As a result, linked competence scores for the concurrently scaled tests
could be estimated that can be used in future research on reading competence in special
schools.

In conclusion, these results indicate that reading competences can be measured in special
schools, provided appropriate tests with shorter length, easier items, and simple response
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formats are administered. However, even then comparisons with students from general
schools might not be feasible because the tests lack measurement invariance.

6. Data in the Scientific Use File

6.1 Naming conventions

The data in the SUF contains 51 items of which 34 items were included in the reported
analyses. Forty-four items were scored dichotomously (MC items) with O indicating an
incorrect response and 1 indicating a correct response, whereas seven items were scored
polytomously (CMC and MA items). MC items are marked with a ‘O_c’ at the end of the
variable name, whereas the variable names of the CMC and MA items end in ‘s_c’. In the IRT
scaling model, the polytomous CMC and MA variables were scored as 0.5 for each category.
For further details on the naming conventions of the variables see Fuf’ and colleagues
(2019).

6.2 Reading competence scores in special schools

In the SUF, manifest reading competence scores are provided in the form of WLEs
(“reg9_scl”) including their respective standard errors (“reg9_sc2”). These scores are based
on the concurrently scaled standard, easy, and out-of-level test versions (see section 2).
Thus, the WLEs are located on a common scale and, thus, can be compared across different
test versions. Importantly, these scores are not linked to the scale of the main sample in
Starting Cohort 4. Therefore, they must not be used to compare reading competences of
students from special schools and respective competences of students from general schools.

The R Syntax for estimating the WLEs is provided in Appendix C. In the IRT scaling model, the
polytomous CMC and MA variables were scored as 0.5 for each category. For persons who
either did not take part in the reading test or who did not give enough valid responses, no
WLE is estimated. The value on the WLE and the respective standard error for these persons
are denoted as not-determinable missing values. Alternatively, users interested in examining
latent relationships may either include the measurement model in their analyses or estimate
plausible values. A description of these approaches can be found in Pohl and Carstensen
(2012).
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Appendices

Appendix A: Allocation of items to text types and cognitive requirements

ltem Response Text Text type Cog.nitive

format number requirement
reg90110 c MC 1 Information text Drawing text-related conclusions
reg90120 c MC 1 Information text Finding information in the text
reg90130 _c MC 1 Information text Drawing text-related conclusions
reg90140 c MC 1 Information text Reflecting and assessing
reg90150 c MC 1 Information text Finding information in the text
reg9016s_c MA 1 Information text Reflecting and assessing
reg9017s_c CcMC 1 Information text Drawing text-related conclusions
reg90210 c MC 2 Instruction text Reflecting and assessing
reg90220 ¢ MC 2 Instruction text Drawing text-related conclusions
reg90230 _c MC 2 Instruction text Drawing text-related conclusions
reg90240 c MC 2 Instruction text Drawing text-related conclusions
reg90250 ¢ MC 2 Instruction text Drawing text-related conclusions
reg90310 c MC 3 Advertising text Reflecting and assessing
reg90320 ¢ MC 3 Advertising text Drawing text-related conclusions
reg9033s_c CcMC 3 Advertising text Finding information in the text
reg90340 c MC 3 Advertising text Reflecting and assessing
reg90350 ¢ MC 3 Advertising text Finding information in the text
reg90360 _c MC 3 Advertising text Finding information in the text
reg90370_c MC 3 Advertising text Finding information in the text
reg90410 c MC 4 Literary text Finding information in the text
reg90420 c MC 4 Literary text Drawing text-related conclusions
reg90430 _c MC 4 Literary text Drawing text-related conclusions
reg90440 c MC 4 Literary text Reflecting and assessing
reg90450 c MC 4 Literary text Drawing text-related conclusions
reg90460 _c MC 4 Literary text Finding information in the text
reg9047s_c CcMC 4 Literary text Reflecting and assessing
reg90510 c MC 5 Commenting text  Reflecting and assessing
reg90520 ¢ MC 5 Commenting text  Finding information in the text
reg90530 _c MC 5 Commenting text  Drawing text-related conclusions
reg90540 c MC 5 Commenting text  Finding information in the text
reg90550 ¢ MC 5 Commenting text  Reflecting and assessing
reg90560 c MC 5 Commenting text  Finding information in the text
reg90570 c MC 5 Commenting text  Finding information in the text
reg90610_c MC 6 Information text Finding information in the text
reg90620 c MC 6 Information text Finding information in the text
reg90630_c MC 6 Information text Finding information in the text
reg90640 c MC 6 Information text Finding information in the text
reg90650 c MC 6 Information text Drawing text-related conclusions
reg90660_c MC 6 Information text Drawing text-related conclusions
reg90710 _c MC 7 Literary text Reflecting and assessing
reg90720 _c MC 7 Literary text Finding information in the text
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ltem Response Text Text type Cog.nitive

format number requirement
reg90730 _c MC 7 Literary text Reflecting and assessing
reg90740 c MC 7 Literary text Finding information in the text
reg90750 c MC 7 Literary text Drawing text-related conclusions
reg9076s_c MA 7 Literary text Reflecting and assessing
reg9081s_c CcMC 8 Commenting text  Drawing text-related conclusions
reg90820 c MC 8 Commenting text  Finding information in the text
reg90830 c MC 8 Commenting text  Finding information in the text
reg9084s_c CcMC 8 Commenting text  Drawing text-related conclusions
reg90850 c MC 8 Commenting text  Reflecting and assessing
reg90860 c MC 8 Commenting text  Drawing text-related conclusions

Note. MC = Simple multiple-choice, CMC = Complex multiple-choice, MA = Matching.
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Appendix B: Item parameters for different test versions

Table B.1

Item Parameters for Standard Test in Special Schools

Item pos, ' ercentage £ Sk WMNSQ  t ltem-rest — ier. aQs
correct correlation
1 reg90110 c 1 78.98 -1.49  0.19 1.03 0.32 0.14 0.69 0.08
2 reg90120_c 2 86.80 -2.09 0.22 0.95 -0.33 0.22 1.74 0.07
3 reg90150_c 5 40.53 0.44 0.16 1.02 0.39 0.15 0.68 0.07
4  reg9016s_c 6 0.73 0.07 0.95 -0.48 0.30 0.46 0.07
5 reg9017s_c 7 -0.78 0.1 1.03 0.30 0.03 0.29 0.07
6 reg90210_c 8 46.11 0.16 0.16 0.89 -2.16 0.39 1.48 0.07
7 reg90220_c 9 27.07 1.12 0.18 0.94 -0.65 0.28 1.20 0.09
8 reg90230_c 10 54.64 -0.22  0.16 0.99 -0.11 0.19 0.84 0.05
9 reg90240_c 11 30.00 0.94 0.17 1.08 1.01 0.26 0.44 0.07
10 reg90250_c 12 21.71 1.43 0.19 1.09 0.87 0.02 0.33 0.07
11 reg90310_c 13 46.24 0.16 0.16 1.02 0.32 0.24 0.73 0.06
12 reg90320_c 14 54.97 -0.25 0.16 0.88 -2.40 0.48 1.92 0.07
13 reg9033s_c 15 -0.64  0.08 1.00 0.06 0.25 0.36 0.06
14 reg90340_c 16 55.62 -0.29  0.17 0.95 -0.84 0.29 0.98 0.08
15 reg90350 _c 17 55.77 -0.31 0.17 0.99 -0.15 0.31 0.77 0.07
16 reg90360_c 18 65.41 -0.76  0.18 0.99 -0.18 0.22 0.83 0.08
17 reg90370_c 19 40.67 0.37 0.18 1.05 0.73 0.19 0.63 0.09
18 reg90410_c 20 64.12 -0.74  0.19 1.09 1.29 0.12 0.37 0.07
19 reg90420_c 21 39.17 0.39 0.20 1.02 0.26 0.25 0.71 0.07
20 reg90430 c 22 33.63 0.62 0.21 1.12 1.42 0.06 0.24 0.06
21 reg90440 c 23 46.23 -0.02 0.21 0.99 -0.07 0.31 0.79 0.07
22  reg90450 c 24 59.43 -0.62 0.21 0.98 -0.32 0.32 0.92 0.08
23 reg90460 c 25 29.52 0.77 0.23 1.03 0.30 0.13 0.62 0.08
Note. Pos. = Item position in test, § = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /

location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,
1993).

Items at position 3, 4, and 26 were excluded from the analyses (see section 2). Percent correct scores are not
informative for polytomous CMC and MA items and, thus, are not reported.

Table B.2

Step Parameters (with Standard Errors) in Standard Test for Special Schools

Item Step 1 Step 2 Step 3 Step 4
reg9016s_c -0.25(0.16)  -0.28(0.18)  0.15(0.28) 0.39
reg9017s_c 1.62 (0.30) -1.62
reg9033s_c 0.23(0.18) 0.51 (0.23) -0.73

Note. The last step parameter is a constrained parameter for model
identification and, thus, has no standard error.
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Table B.3

Item Parameters for Standard Test in General Schools

Item Pos. |ercentage £ Sk WMNSQ  t tem-rest — piser.  aQs
correct correlation
1 reg90110 c 1 89.12 -2.30 0.15 1.00 0.06 0.19 0.73 0.04
2 reg90120_c 2 95.19 -3.24  0.21 0.97 -0.11 0.21 1.21 0.05
3 reg90150_c 5 58.25 -0.37 0.10 0.99 -0.29 0.30 0.79 0.05
4  reg9016s_c 6 -0.23  0.04 1.18 2.93 0.40 0.43 0.08
5 reg9017s c 7 -1.39 0.08 1.17 1.71 0.14 0.32 0.05
6 reg90210_c 8 70.49 -0.97 0.10 0.96 -0.95 0.35 1.00 0.04
7 reg90220_c 9 40.37 0.44 0.10 1.02 0.49 0.22 0.67 0.04
8 reg90230_c 10 78.41 -1.44  0.11 0.96 -0.68 0.32 0.98 0.04
9 reg90240_c 11 63.31 -0.61 0.10 0.96 -0.98 0.31 0.97 0.05
10 reg90250_c 12 28.69 1.03 0.10 1.11 2.26 0.11 0.20 0.04
11 reg90310_c 13 67.89 -0.84 0.10 1 0.05 0.28 0.87 0.06
12 reg90320_c 14 80.20 -1.56 0.12 0.91 -1.39 0.40 1.71 0.06
13 reg9033s_c 15 -1.16  0.06 1.01 0.18 0.41 0.70 0.06
14 reg90340_c 16 74.75 -1.20  0.11 0.89 -2.10 0.45 1.68 0.06
15 reg90350_c 17 78.03 -1.41  0.11 0.95 -0.86 0.33 1.21 0.05
16 reg90360_c 18 66.73 -0.78 0.10 1.04 0.89 0.21 0.58 0.05
17 reg90370_c 19 51.65 -0.06 0.10 1.04 1.33 0.21 0.58 0.05
18 reg90410_c 20 76.69 -1.34 0.11 0.97 -0.50 0.32 0.93 0.05
19 reg90420_c 21 54.62 -0.22  0.10 0.95 -1.62 0.37 1.13 0.06
20 reg90430_c 22 46.14 0.16 0.10 1.01 0.19 0.27 0.76 0.06
21 reg90440 c 23 58.09 -0.38 0.10 0.94 -1.89 0.38 1.17 0.07
22 reg90450 c 24 67.66 -0.85 0.11 0.95 -1.06 0.36 1.17 0.06
23 reg90460 c 25 45.56 0.18 0.10 0.99 -0.21 0.29 0.74 0.04
Note. Pos. = Item position in test, £ = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /

location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,
1993).

Items at position 3, 4, and 26 were excluded from the analyses (see section 2). Percent correct scores are not
informative for polytomous CMC and MA items and, thus, are not reported.

Table B.4

Step Parameters (with Standard Errors) in Standard Test for General Schools

Item Step 1 Step 2 Step 3 Step 4
reg9016s_c  -0.52(0.10) 0.07(0.10) -0.12(0.11) 0.57
reg9017s_c 1.22 (0.18) -1.22
reg9033s_c  -0.13(0.11) 0.59(0.13) -0.47

Note. The last step parameter is a constrained parameter for model
identification and, thus, has no standard error.
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Table B.5

Item Parameters for Easy Test

ltem pos.  ercentage £ SE.  WMNSQ  t ltem-rest — icer.  aQs
correct COrreIathn

1 reg90l10 c 1 77.71 141 019 099 011 0.26 098  0.06
2 reg90120 ¢ 2 88.08 223 023 097  -014 0.25 130  0.07
3 reg90150 ¢ 3 35.87 066 016 096  -0.68 0.23 1.08  0.07
4 regd0lés.c 4 050 007 091  -074 0.39 059  0.06
5  reg90l7s.c 5 096 011 098  -0.13 0.15 053  0.06
6 reg90210 c 6 46.37 018 016 096  -0.78 0.25 098  0.07
7 reg90220 c 7 35.03 069 017  1.04 0.65 0.13 061  0.09
8 reg90230 c 8 46.93 014 016 093  -1.38 0.27 135 0.06
9 reg90240 c 9 40.22 045 016 111 1.80 0.16 040  0.06
10 reg90310 c 10 45.98 016 016  1.00 0.07 0.27 074  0.07
11 reg90320 ¢ 11 50.29 003 016 089  -2.10 0.42 151  0.06
12 reg9033s c 12 061 008 096  -040 035 054  0.08
13 reg90340 ¢ 13 57.65 039 017 100  -0.06 0.30 095  0.06
14 reg90350 ¢ 14 59.64 046 017 096  -061 0.27 1.05  0.08
15 reg90360_c 15 60.48 052 017  1.05 0.81 0.16 058  0.05
16 reg90370 c 16 35.22 069 018 111 1.52 0.06 037  0.06
17 reg90410 ¢ 17 70.42 1105 019  1.03 0.33 0.18 069  0.07
18 reg90420 ¢ 18 39.71 040 019  1.04 0.54 0.24 058  0.06
19 reg90440 ¢ 19 46.88 005 019  1.04 0.58 0.26 068  0.05
20 reg90450 ¢ 20 63.49 071 020 110 1.39 0.12 030  0.06

Note. Pos. = Item position in test, § = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /
location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,

1993).

Item at position 21 was excluded from the analyses (see section 2). Percent correct scores are not informative for

polytomous CMC and MA items and, thus, are not reported.

Table B.6

Step Parameters (with Standard Errors) in Easy Test

Item Step 1 Step 2 Step 3 Step 4
reg9016s_c -0.56 (0.16)  0.53(0.20) 0.12(0.30) -0.09
reg9017s_c 1.06 (0.25) -1.06
reg9033s_c 0.37 (0.18) 0.65 (0.24) -1.02

Note. The last step parameter is a constrained parameter for model
identification and, thus, has no standard error.
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Table B.7

Item Parameters for Easy Test (Reversed)

Item Pos. |ercentage £ Sk WMNSQ  t tem-rest — piser.  aQs
correct correlation
1 reg90410 c 1 75.58 -1.25  0.19 1.03 0.32 0.08 0.52 0.08
2 reg90420_c 2 54.71 -0.22  0.16 0.91 -1.81 0.31 1.24 0.08
3 reg90440_c 3 63.07 -0.61 0.16 1.02 0.41 0.14 0.64 0.09
4  reg90450 c 4 74.72 -1.20 0.18 0.96 -0.48 0.26 1.02 0.06
5 reg90310_c 6 41.52 0.40 0.16 0.94 -1.07 0.20 1.06 0.08
6 reg90320_c 7 65.50 -0.72  0.17 0.90 -1.64 0.35 1.60 0.08
7 reg9033s_c 8 -0.84  0.09 1.02 0.15 0.14 0.35 0.06
8 reg90340_c 9 57.99 -0.37 0.16 0.89 -2.21 0.37 1.73 0.08
9 reg90350_c 10 64.50 -0.68 0.17 1.04 0.59 0.09 0.55 0.06
10 reg90360 c 11 56.74 -0.31 0.16 1.12 2.29 0.12 0.16 0.08
11 reg90370 c 12 42.94 0.34 0.17 1.02 0.39 0.17 0.67 0.09
12 reg90210 c 13 45.28 0.22 0.17 0.90 -2.05 0.35 1.70 0.10
13 reg90220 c 14 33.55 0.77 0.18 1.05 0.70 0.11 0.63 0.08
14 reg90230 c 15 50.97 -0.05 0.17 0.99 -0.17 0.25 0.71 0.07
15 reg90240 c 16 36.60 0.62 0.18 1.05 0.79 0.15 0.42 0.06
16 reg90110 c 17 78.57 -1.47  0.21 1.02 0.23 0.13 0.53 0.07
17 reg90120 c 18 73.83 -1.16  0.19 0.98 -0.15 0.22 0.89 0.07
18 reg90150 c 19 40.00 0.43 0.19 1.00 0.00 0.27 0.67 0.08
19 reg9016s_c 20 0.74 0.09 1.03 0.24 0.22 0.31 0.07
20 reg9017s_c 21 -0.63  0.12 1.16 1.48 -0.10 -0.23 0.10
Note. Pos. = Item position in test, £ = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /

location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,
1993).

Item at position 5 was excluded from the analyses (see section 2). Percent correct scores are not informative for
polytomous CMC and MA items and, thus, are not reported.

Table B.8

Step Parameters (with Standard Errors) in Easy Test (Reversed)

Item Step 1 Step 2 Step 3 Step 4
reg9033s_c 0.47 (0.21) 0.66 (0.27) -1.13
reg9016s_c -0.63 (0.15)  0.57(0.25)  -0.30(0.35) 0.35
reg9017s_c 1.36 (0.32) -1.36

Note. The last step parameter is a constrained parameter for model
identification and, thus, has no standard error.
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Table B.9

Item Parameters for Out-of-Level Test

Item pos.  ercentage £ SE.  WMNSQ  t ltem-rest — icer.  aQs
correct COrreIathn

1 reg90610 ¢ 1 57.30 034 016 094  -111 0.36 133 0.08
2 reg90620 c 2 38.50 054 016 095  -0.85 0.24 12 007
3 reg90630 c 3 47.45 011 016 099  -0.26 0.28 1.00  0.06
4 reg90640 ¢ 4 49.47 003 016 098  -028 0.29 101 0.07
5 reg90650 ¢ 5 45.13 023 016 098  -027 0.29 1.06  0.08
6 regd0660 c 6 47.69 011 016 095  -1.01 0.34 122 0.06
7 reg90210 c 7 44.50 026 016 099  -021 0.32 093  0.08
8 reg90220 ¢ 8 28.57 110 017 112 1.42 0.15 046  0.05
9 reg90230 c 9 52.88 013 016 098  -0.29 0.33 1.00  0.06
10 reg90240 ¢ 10 37.77 059 016  1.06 0.96 0.16 063 0.8
11 reg90250 ¢ 11 21.93 148 019  1.07 0.66 0.11 06 0.6
12 reg90310 ¢ 12 44.15 026 016 097  -050 035 097 0.7
13 reg90320 ¢ 13 56.42 034 016 091  -1.54 0.43 137  0.06
14 reg9033s.c 14 073 008 095  -040 0.31 068  0.06
15 reg90340 ¢ 15 60.48 056 017  1.00 0.04 0.33 1.00  0.08
16 reg90350 ¢ 16 56.97 039 017  1.04 0.65 0.27 072 007
17 reg90360 c 17 54.07 024 017 120 3.22 0.07 02 007
18 reg90370 ¢ 18 41.82 035 017 106 0.96 0.24 068  0.08
19 reg90720 ¢ 20 45.14 013 018 082  -2.84 0.60 227 0.0
20 reg90730 c 21 48.91 010 019 097 042 0.36 1.09  0.08
21 reg90740 c 22 41.61 026 019 100  -0.04 0.36 093  0.06
22 reg90750 ¢ 23 44.00 012 020 101 0.09 035 095  0.05
23 regd076s.c 24 046 011 101 0.14 0.33 047  0.08

Note. Pos. = Item position in test, § = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /
location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,

1993).

Item at position 19 was excluded from the analyses (see section 2). Percent correct scores are not informative for
polytomous CMC and MA items and, thus, are not reported.

Table B.10

Step Parameters (with Standard Errors) in Out-of-Level Test

Item Step 1 Step 2 Step 3

regd033s_c  0.37(0.17)  0.08(0.20)  -0.45
regd076s_c  -0.28(0.20) -0.66(0.22) 0.94

Note. The last step parameter is a constrained
parameter for model identification and, thus, has no
standard error.
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Table B.11

Item Parameters for Out-of-Level Test (reversed)

Item pos. | ercentage £ SEe  WMNSQ ¢ ltem-rest e, aQs
correct Correlatlon

1 reg908ls c 1 044 008 093  -078 0.34 072 008
2 rego0820 ¢ 2 84.70 196 022 098  -0.08 0.22 103 008
3 rego0830 c 3 54.14 2015 016 093  -1.22 0.40 135  0.07
4 rego08ds.c 4 038 008 101 011 0.23 05 006
5 regg0850 ¢ 5 58.14 036 017 113 1.98 0.12 040 007
6 regd0860 c 6 56.22 2027 016 106 096 0.26 063 008
7 rege0720 c 8 53.26 014 016 093  -118 0.39 144 0.09
8 rege0730.c 9 58.10 2039 016  1.00  -0.02 0.34 093 006
9 regg0740 ¢ 10 55.25 024 016 093  -1.23 0.38 121 0.09
10 reg90750 ¢ 11 49.44 002 016 100  -0.03 0.33 096  0.06
11 reg9076s c 12 033 008 102 027 0.27 043 006
12 reg90310 ¢ 13 46.47 017 017 110 156 0.22 056  0.08
13 reg90320 ¢ 14 58.93 044 017 091  -1.40 0.44 155  0.09
14 reg9033s c 15 058 008 096  -0.37 0.36 060 008
15 reg90340 ¢ 16 57.05 037 018 095  -0.85 0.42 132 008
16 reg90350 ¢ 17 56.41 033 018 088  -1.90 0.51 161 007
17 reg90360 ¢ 18 59.62 049 018 110 1.8 0.23 046  0.09
18 reg90370 ¢ 19 34.00 076 019 111  1.38 021 047  0.06
19 reg90210 ¢ 20 39.57 039 019 093  -0.94 0.42 138  0.10
20 reg90220 ¢ 21 26.67 107 021 104 038 0.24 073 007
21 reg90230 ¢ 22 51.59 019 019 099  -0.08 0.35 103 0.09
22 reg90240 ¢ 23 37.29 050 021 113 1.46 0.19 040 0.2
23 regd0250 ¢ 24 18.10 162 026 112 080 0.18 040  0.08

Note. Pos. = Item position in test, § = Item difficulty / location parameter, SE¢ = Standard error of item difficulty /
location parameter, WMNSQ = Weighted mean square, t = t-value for WMNSQ, Discr. = Discrimination parameter
of a generalized partial credit model, aQz = Adjusted average absolute residual correlation for item (Yen, 1984,

1993).

Item at position 7 was excluded from the analyses (see section 2). Percent correct scores are not informative for
polytomous CMC and MA items and, thus, are not reported.

Table B.12

Step Parameters (with Standard Errors) in Out-of-Level Test (Reversed)

Item Step 1 Step 2 Step 3
reg9081s_c -0.75(0.16) 0.11 (0.16) 0.64
reg9084s_c -0.17 (0.15)  -0.43 (0.16) 0.60
reg9076s_c -0.45(0.16)  -0.07 (0.18) 0.52
reg9033s_c 0.70 (0.20) 0.53(0.27) -1.23

Note. The last step parameter is a constrained
parameter for model identification and, thus, has no
standard error.
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Appendix C: R-Syntax for estimating WLEs in Grade 9 of special schools for Starting Cohort 4

# load packages
library (haven)
library (TAM)

# load competence data

dat <- read sav("SC4 xTargetSpecialNeedsCompetencies.sav")

# items of reading competence tests

items <- c("reg90110
"reg9016s
"reg90220
"reg90250
"reg9033s
"reg90360
"reg90420
"reg90450
"reg90620
"reg90650
"reg90730
"reg9076s

OO OO O OO OO IO IO INO]

"reg90120
"reg9017s
"reg90230
"reg90310
"reg90340
"reg90370
"reg90430
"reg90460
"reg90630
"reg90660
"reg90740

OO OO OO OO OO

# to import SPSS files
# for IRT analyses

"reg90150
"reg90210
"reg90240
"reg90320
"reg90350
"reg90410
"reg90440
"reg90610
"reg90640
"reg90720
"reg90750

# define Q-matrix for 0.5 scoring of PCM

Q0 <- matrix (1,
Qlc(4, 5, 13,

nrow =

34), 1] <-

0.5

# estimate partial credit model

mod <- tam.mml (resp =
pid =
summary (mod)

# item fit
tam. fit (mod)

# WLE
tam.wle (mod)

dat(,
dat$ID t)

items],

length (items),

Q

ncol = 1)

# score of 0.5

OO OO OO OO OO NG

Q, irtmodel = "PCM2",

NEPS Survey Paper No. 63, 2020

Page 41



	Deckblatt_SP_LXIII
	SurveyPapers_Page2
	TR_A61_RE_SC4G9_FS_jg
	1. Introduction
	2. Testing Reading Competence
	2.1 The Design of the Study
	2.2 Samples

	3. Analyses
	3.1 Missing Responses
	3.2 Scaling Model
	3.3 Checking the Quality of the Tests
	3.4 Software

	4. Results
	4.1 Missing Responses
	4.1.1 Missing responses per person
	4.1.2 Missing responses per item

	4.2 Parameter Estimates for Different Test Versions
	4.2.1 Distractor analyses
	4.2.2 Item parameters
	4.2.3 Item fit
	4.2.4 Test targeting and reliability

	4.3 Parameter Estimates for Concurrently Scaled Tests
	4.3.1 Item parameters
	4.3.2 Item fit
	4.3.3 Rasch-homogeneity
	4.3.4 Unidimensionality
	4.3.5 Test targeting and reliability

	4.4 Differential Item Functioning
	4.4.1 Text order effects
	4.4.2 Test version effects
	4.4.3 Special schools versus general schools


	5. Discussion
	6. Data in the Scientific Use File
	6.1 Naming conventions
	6.2 Reading competence scores in special schools



