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1QB Trends in Student Achievement 2016

In 2003 and 2004, the Standing Conference of the Ministers of Education and
Cultural Affairs of the States in the Federal Republic of Germany (KMK) in-
troduced educational standards for primary level and secondary level I detailing
which competencies students are expected to have attained by the time they reach
specific points in their school career in the subjects of German and mathemat-
ics (primary level and secondary level I), the foreign languages of English and
French (secondary level I), and the natural sciences (secondary level I) (KMK,
2004a-c, 2005a-h). In accordance with the Standing Conference’s (KMK, 2006,
2015a) long-term strategy for educational monitoring in Germany, the 16 feder-
al states (Ldnder) also decided to implement regular studies assessing the extent
to which educational standards are being met at the state level. The Institute for
Educational Quality Improvement (IQB) at the Humboldt University of Berlin
is responsible for conducting these assessments. The first cycle of surveys in the
IQB’s standards-based national assessments was completed with the studies of
2009 (secondary level I: German, English, and French), 2011 (primary level:
German and mathematics), and 2012 (secondary level I: mathematics, biology,
chemistry, and physics) (c.f. Koller, Knigge & Tesch, 2010; Pant et al., 2013;
Stanat, Pant, Bohme & Richter, 2012). The 1QB study conducted in 2015 (sec-
ondary level I: German, English, and French) marked the beginning of the sec-
ond cycle. Its findings make it possible, for the first time, to analyze educational
trends in relation to the attainment of educational standards (c.f. Stanat, Bohme,
Schipolowski & Haag, 2016). The 1QB Trends in Student Achievement 2016,
whose results are summarized in the following, now also presents an analysis
for the fourth grade in terms of changes in key areas of proficiency that have oc-
curred within a period of five years. The findings reported for the IQB Trends in
Student Achievement 2016 not only describe the extent to which fourth-graders
were able to attain the assessed proficiencies in 2016, they also consider the ex-
tent to which the pattern of results has changed since 2011 on the basis of trend
analyses.

The test items used in the surveys were developed by teachers in close con-
sultation with experts in subject didactics. Their work was based on the edu-
cational standards of the Standing Conference and was conducted under the
oversight of the IQB. The 2016 IQB study surveyed students’ proficiency lev-
els in German in the domains of reading, listening, and orthography. In the sub-
ject of mathematics, the five areas of proficiency (core themes) described in the
educational standards were assessed: numbers and operations, space and shape,
patterns and structures, sizes and measurements, as well as data, frequency and
probability. In addition, a global scale of mathematic proficiency was created that
summarizes all core themes.
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To assist in interpreting students’ results in the tests, the IQB worked close-
ly with experts in subject didactics to develop proficiency level models based on
the Standing Conference’s educational standards. These models enable us to de-
scribe the demands that students with a specific test score will generally be capa-
ble of meeting. They also allow us to determine the extent to which students are
meeting the Standing Conference’s educational standards in the subject and do-
main at hand (attainment of the “normative” standard), and whether they have
met the respective “minimum” or “optimal” standards. Minimum standards refer
to a defined minimum level of proficiency that all students are expected to have
achieved by the time they have reached a certain level of education. This min-
imum lies below the proficiency expectations of normative standards stipulated
in the Standing Conference’s publications. In contrast, optimal standards refer to
proficiencies that can be attained with very good or excellent individual learning
conditions and suitable learning opportunities. They exceed the expectations of
the Standing Conference’s educational standards by far.

Besides analyses on which level of proficiency fourth-graders have achieved
as a whole, the 2016 1QB study also addresses the question to what extent dif-
ferences in the proficiencies attained by students correlate with certain back-
ground characteristics. The study investigates differences in proficiency between
girls and boys (gender disparities), correlations between social background char-
acteristics and the proficiencies attained (social disparities), and differences in
achievement between children from immigrant families and children without any
immigration background (immigration-related disparities). Even if the expecta-
tion that an educational system can completely reconcile differences in initial
conditions is unrealistic, it remains a generally accepted aim of education policy
to reduce the disparities associated with the aforementioned background charac-
teristics of students to the greatest extent possible.

Moreover, the report on the 2016 IQB study considers individual issues in
a range of additional chapters that concern the key conditions of teaching and
learning processes in addition to their outcomes. The analyses set out on the ba-
sis of the Standing Conference’s long-term strategy for educational monitoring
(KMK, 2015a), according to which educational achievement studies are to be
used to examine key practical questions regarding school and teaching develop-
ment. The focus theme chosen for the 2016 IQB study is primarily related to the
issue of “dealing with heterogeneity”, which the Standing Conference considers
particularly relevant. Here, the analyses focus on students with special education-
al needs (SEN). However, the study also covers high-achieving students whose
learning situation likewise calls for further research. The analyses of teachers’
qualifications already conducted since the 2011 1QB national assessment are con-
tinued in another supplementary chapter. Furthermore, this supplementary chapter
also considers aspects pertaining to the focus theme of “dealing with heterogene-
ity” and presents the results of the teachers’ survey that relate to the joint instruc-
tion in regular schools of children with SEN and children without SEN.
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Comparative perspectives in IQB Trends in Student
Achievement 2016

In IQB Trends in Student Achievement 2016, we report findings on student profi-
ciencies from three comparative perspectives:

From a criterial comparative perspective, we explore the question of how the
fourth-graders in the various states were distributed across the various levels of
the proficiency models in 2016. We look in particular at what percentage of stu-
dents achieved at least the normative standards, and what percentage failed to
meet the minimum standards. Beyond that, we analyze the students’ achievement
of optimal standards.

From an ipsative or temporal comparative perspective, we are also able to de-
scribe changes over time (trend estimates) in IQB Trends in Student Achievement
2016. By linking temporal and criterial perspectives, we can draw conclusions
about the extent to which the distributions of students across proficiency levels
in the various states changed between 2011 and 2016 — for instance, whether the
percentage of children who fail to meet the minimum standards has declined over
time, and whether the percentage who meet at least the normative standards has
increased.

Thirdly, we analyze the results from a social comparative perspective. This
allows us to see, for instance, which states have higher percentages of students
meeting the normative standards, and which states have lower percentages of stu-
dents meeting these standards.

After briefly describing important aspects of the population definition, sample,
and reporting metrics used in IQB Trends in Student Achievement 2016, as well
as the participation rates in the surveys, we summarize the key results of our
analyses in the subjects of German and mathematics. This, of course, requires us
to reduce the complexity of the highly differentiated picture obtained for each in-
dividual state to a certain extent. To draw robust conclusions from the results re-
ported in IQB Trends in Student Achievement 2016, the pattern of findings in
each state should be examined in more detail within the context of that state’s
educational system.

Population definition, sample, and reporting metrics

The target population of the 2016 IQB study encompasses fourth-grade students
in Germany at all types of schools and thus includes students with special ed-
ucational needs.! A representative sample of fourth-grade students from all 16
states of the Federal Republic of Germany was selected from this target popula-
tion by means of a random selection process. A total of 29,259 fourth-grade stu-
dents from regular schools and special education schools took part in the study.?
On the basis of the data collected in IQB Trends in Student Achievement 2016, it
is possible to draw conclusions for individual states and for Germany as a whole.

1 Only students with special educational needs in the domain of “mental development” as
well as students who were taught in the German language for less than one year were
excluded from the target population.

2 For practicality reasons under the given test conditions, only special education schools

focusing on the domains of “learning”, “language”, and “emotional and social develop-
ment” were considered in the sampling procedure.
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Participation in the proficiency tests administered as part of IQB Trends in
Student Achievement 2016 was mandatory at public schools in all states, both for
the schools and students. The overall sample of 29,259 fourth-grade students cor-
responds to a weighted participation rate of 94 percent of the student population.
This is at approximately the same level as in the assessments most recently con-
ducted in the primary level in Germany: PIRLS/IGLU 2011 and TIMSS 2015. In
the individual states, too, the rate of participation in the proficiency tests as part
of the 2016 1QB study was high overall at 92 to 96 percent.

Along with the results of the proficiency tests, the information from the stu-
dent and parent questionnaires is also significant for the data analyses as part of
the 2016 1QB study. At an overall rate of 83 percent, the participation rate was
lower for the student questionnaires than for the proficiency tests. In addition, the
rate of participation in the student questionnaires differed considerably between
states, which is due to the fact that only some states mandated questionnaire
completion. For participation in the parent questionnaire, which was voluntary in
all states, the rate of participation was 74 percent throughout Germany.

Information about the professional background, education, and country of
birth of the participating students’ parents is necessary to provide a basis for the
analyses of social and immigration-related disparities. Since the profession and
education of parents cannot be reliably obtained from the fourth-grade students,
this information is only available for those parents who completed the parent
questionnaire. However, entries from the student questionnaire can be used to de-
termine the parents’ country of birth.

As the reliability of analyses can be significantly impaired with a high degree
of missing information, the findings for social and immigration-related dispari-
ties in IQB Trends in Student Achievement 2016 should be interpreted with cau-
tion if the necessary information is missing for 20 to 30 percent of the students.
If there is no information for more than 30 percent of the children, no findings
are reported. As a result of this rule, the findings reported on the social dispari-
ties for the states of Baden-Wiirttemberg, Bavaria, Brandenburg, Hessen, Lower
Saxony, North Rhine-Westphalia, Rhineland Palatinate, Saxony, Saxony-Anhalt,
and Schleswig-Holstein can be presented only with reservation. No findings on
social disparities can be reported for the states of Berlin, Bremen, Hamburg, and
Saarland. Although the immigration-related disparities are reported for all states
due to fewer cases of missing information on immigration background, the find-
ings are presented with reservation for Hamburg and Saarland.

In order to present trends, it is necessary to depict the findings from various
surveys on a common scale (metric). For this reason, the data obtained by 1QB
Trends in Student Achievement 2016 was carried over to the reporting metric of
the IQB National Assessment 2011. This metric was defined in the individual do-
main such that the distribution of test values exhibited a mean value of M = 500
points and a standard deviation of SD = 100 points in the overall population of
fourth-grade students in 2011. An exception was made only for the domain of or-
thography, for which the metric was set with a mean value of M = 500 points
and the standard deviation of SD = 100 points for the population in 2016.
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Proficiency level distributions in 2016 and trend analysis

The main findings of the analyses conducted as part of IQB Trends in Student
Achievement 2016 on the achievement of educational standards for the subjects
of German (reading, listening, and orthography) and mathematics (global scale)
are summarized and categorized in the following. The salient trends are also out-
lined, and particular successes and challenges highlighted.

The summary of the findings for the proficiency level distributions explores
three questions for each domain of proficiency: Which percentage of students
achieve at least the normative standards, which percentage fails to meet the min-
imum standards and which percentage fulfils the optimal standards? After depict-
ing the findings for 2016, we describe the findings of the trend analyses which
show the extent to which the aforementioned percentages changed in comparison
with 2011. The analyses of the achievement of educational standards in 2016 and
in the trend refer to all fourth-grade students including children with special edu-
cational needs. However, we needed to exclude students following an alternative
curriculum not leading to a regular school leaving certificate, since the Standing
Conference’s proficiency goals defined in the educational standards are not gen-
erally applicable for children who are educated with an alternative curriculum.

The domain of orthography is a special case: Since the survey for this do-
main was conducted in the IQB National Assessment 2011 such that no nation-
al analyses were possible and no students were included from special education
schools, the trend analyses can only be performed for this domain for Germany
as a whole and only for children without special educational needs.

Comparing proficiency level distributions in German in 2016

In the subject of German, around 66 percent of fourth-graders across Germany
met or exceeded normative standards for reading in 2016. This was true of a
good 68 percent for /istening and around 54 percent for the domain of orthog-
raphy. The percentage of students who failed to meet the minimum standard in
these proficiency domains was around 13 percent, almost 11 percent and approx-
imately 22 percent of students respectively. In Germany as a whole, around 10
percent of students achieved optimal-standard proficiency in both reading and
listening, and almost 9 percent in orthography. Yet as Figures 1-3 show, the per-
centages vary widely between states.

In the domain of reading, approximately 26 percentage points separate the
states with the highest and lowest percentages of students achieving at least the
normative standard® (74 percent in Bavaria and Saxony — 48 percent in Bremen).
The top and bottom-scoring states were separated by 23 percentage points in
the domain of listening (77 percent in Bavaria — 54 percent in Bremen) and by
around 36 percentage points in the domain of orthography (68 percent in Bavaria
— 32 percent in Bremen). The states of Bavaria, Saxony, and Schleswig-Holstein
had significantly higher percentages of students who achieved at least the nor-
mative standard, both in reading and listening, compared to the national average.
Moreover, the percentages of fourth-grade students who met or exceeded the nor-
mative standard in orthography in Bavaria and Saarland were far higher than the
national average.

3 The differences indicated in the following are based on rounded percentages.
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By contrast, the states of Berlin and Bremen had much lower percentages of
students who achieved at least the normative standard, in all three proficiency
domains, than Germany as a whole. Furthermore, a considerably lower percent-
age of fourth-graders met the normative standard in reading in North Rhine-
Westphalia, in listening in Saxony-Anhalt, and in orthography in Hamburg and
Lower Saxony compared with the national average.

With respect to the percentages of students who failed to achieve the min-
imum standards in German, results also vary widely by state. States with the
highest and lowest percentages were separated by around 19 percentage points
in reading (26 percent in Bremen — 7 percent in Saxony), around 14 percent in
listening (21 percent in Bremen — 7 percent in Bavaria) and around 27 percent-
age points in orthography (40 percent in Bremen — 13 percent in Bavaria). When
comparing the state data to the national averages, the results for the minimum
standards present a similar picture to those for the normative standards. Again,
Bavaria had a smaller percentage of students who performed below the mini-
mum standard compared to Germany as a whole in all three proficiency domains.
The percentage of students who failed to achieve the minimum standard was also
significantly lower for reading in Saxony and Schleswig-Holstein than the na-
tional average, as well as for /istening in Schleswig-Holstein and orthography in
Saarland. However, outcomes were particularly poor relative to the national aver-
age for Berlin and Bremen across the board, as well as for Hamburg and Lower
Saxony specifically in orthography.

The results of the states vary less significantly in relation to the percentage
of students who achieved the optimal standards in German. The states with the
highest and lowest percentages were separated by 8 percentage points in read-
ing (13 percent in Bavaria — 5 percent in Bremen), around 9 percentage points
in listening (14 percent in Hamburg and Saxony — 5 percent in Saxony-Anhalt),
and 13 percentage points in orthography (16 percent in Saarland — 3 percent in
Bremen). In Bavaria, a significantly higher percentage of students achieved the
optimal standards in reading and orthography than the national average. The
states of Hamburg and Saxony had a significantly higher percentage of fourth-
graders who achieved the optimal standard than the national average in the do-
main of listening, whereas Saarland excelled in the domain of orthography in
this respect. In contrast, a considerably lower percentage of students achieved
the optimal standards in all three proficiency domains in Bremen, in reading in
Thuringia, in listening in Rhineland-Palatinate and Saxony-Anhalt, and in or-
thography in Berlin, Brandenburg, Hamburg, Lower Saxony, and Thuringia com-
pared to the national average.
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Percentage of Fourth-Grade Students in Each State Who Fail to Meet the Minimum Standard in the

Domain of Reading in German, or Who Meet or Exceed the Normative Standard, or Achieve the
Optimal Standard in this Domain

Fail to Meet Minimum
Standard (%)

Meet Normative Standard (%)

Meet Optimal Standard (%)

State
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I:I Percentage lies significantly (p < .05) above the national mean.
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Percentage lies significantly (p < .05) below the national mean.
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Percentage of Fourth-Grade Students in Each State Who Fail to Meet the Minimum Standard in the
Domain of Listening in German, or Who Meet or Exceed the Normative Standard, or Achieve the
Optimal Standard in this Domain

Fail to Meet Minimum
Standard (%)

Meet Normative Standard (%)

Meet Optimal Standard (%)

State
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I:I Percentage lies significantly (p < .05) above the national mean.

Percentage lies significantly (p < .05) below the national mean.
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Figure 3: Percentage of Fourth-Grade Students in Each State Who Fail to Meet the Minimum Standard in the
Domain of Orthography in German, or Who Meet or Exceed the Normative Standard, or Achieve the
Optimal Standard in this Domain
Fail to Meet Minimum Meet Normative Standard (%) Meet Optimal Standard (%)

State Standard (%)

Bavaria 12,5 i I T ]67.6 [ 1149
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D Percentage lies significantly (p < .05) above the national mean.

P
L Percentage lies significantly (p < .05) below the national mean.

Comparing proficiency level distributions in mathematics in 2016

In the subject of mathematics (global scale), a good 62 percent of students in
Germany met or exceeded the Standing Conference’s normative standard over-
all, while around 15 percent failed to meet the minimum standard. Around 13
percent of fourth-graders were able to demonstrate proficiency in mathematics
that corresponds with the optimal standard. Figure 4 shows that these percentages
also vary substantially between states in the subject of mathematics.

There are around 32 percentage points (73 percent in Bavaria and Saxony —
41 percent in Bremen) that separate the highest and lowest percentages of stu-
dents who were able to achieve at least the normative standard on the global
scale of mathematic proficiency. The states of Bavaria, Saxony, and Saxony-
Anbhalt had significantly higher percentages of students who achieved at least the
normative standard compared to the national average. The percentage of children
who achieved the normative standard was much lower than the national average
in Berlin, Bremen, Hamburg, and Lower Saxony.

With respect to the percentages of students who failed to achieve the min-
imum standard in mathematics, results also vary widely by state. In mathe-
matics, the state with the highest percentage is separated from the state with the
lowest percentage by 27 percentage points (35 percent in Bremen — 8 percent in
Bavaria). A particularly favorable pattern of results for achieving the minimum
standards in mathematics can be seen in Bavaria, Saxony, Saxony-Anhalt, and
Thuringia. Whereas in Berlin, Bremen, Hamburg, and North Rhine-Westphalia,
the percentage of fourth-grade students who failed to achieve the minimum
standard in mathematics is significantly higher than the national average.
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Figure 4: Percentage of Fourth-Grade Students in Each State Who Fail to Meet the Minimum Standard in the
Subject of Mathematics (Global Scale), or Who Meet or Exceed the Normative Standard, or Achieve
the Optimal Standard in this Subject

Fail to Meet Minimum Meet Normative Standard (%) Meet Optimal Standard (%)
e Standard (%)
Bavaria 83 I I ]73.3 [ 174
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D Percentage lies significantly (p < .05) above the national mean.

e
3 Percentage lies significantly (p < .05) below the national mean.

The results of the states also vary less significantly in mathematics in relation to
the percentage of students who achieved the optimal standards. The states with
the highest and lowest percentages are separated by around 13 percentage points
(19 percent in Saxony — 6 percent in Bremen). The percentages of students who
achieved the optimal standard are significantly higher than the national average
in Bavaria and Saxony, and significantly lower in Berlin, Bremen, and Lower
Saxony.

Comparing proficiency level distributions in the subjects of German
and mathematics in 2011 and 2016

Comparing the proficiency level distributions over the period of five years as de-
picted in Figures 5 to 7 also presents a differentiated picture. The bars project-
ed towards the right in the figures show that the percentages of children in each
state who achieved at least the normative standard, failed to meet the minimum
standard, or achieved the optimal standard were higher in 2016 than in 2011;
bars projected towards the left indicate that the relevant percentage has declined
from 2011 to 2016.

In the subject of German, the findings for Germany as a whole in the domain
of reading remained largely stable between 2011 and 2016. Only the percent-
age of students who achieved the optimal standard in reading has reduced signi-
ficantly, although this change is small at just 2 percentage points. The domains
of listening and orthography however, present significantly negative trends that
have undergone a larger change. The percentage of fourth-graders who achieved
at least the normative standard declined by around 5 percentage points in
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listening, and even by around 10 percentage points in orthography. At the same
time, the percentage of those who failed to meet the minimum standard rose by
a good 3 percentage points or almost 8 percentage points respectively. Moreover,
the percentage of students who achieved the optimal standard in orthography fell
by around 4 percentage points.

A significantly negative trend can likewise be observed for Germany as a
whole in the subject of mathematics. Here, the percentage of fourth-grade stu-
dents who met or exceeded the normative standard dropped by around 6 per-
centage points, and the percentage of students who failed to meet the minimum
standard increased by almost 4 percentage points. In 2016, the percentage of stu-
dents who achieved the optimal standard was 3 percentage points lower than in
2011.

In the individual states, too, a number of adverse trends are presented particu-
larly for the proficiency domain of /istening and the subject of mathematics. As
no trends could be identified for orthography at the state level, Figures 5 to 7 are
unable to present the findings for the states in this proficiency domain.

The states of Baden-Wiirttemberg, Mecklenburg-Western Pomerania, Lower
Saxony, and Saxony-Anhalt exhibit significantly negative trends for the achieve-
ment of the normative standards in both listening as well as mathematics. In the
subject of mathematics, the percentage of students who achieved the normative
standard in Bremen and North Rhine-Westphalia also declined significantly be-
tween 2011 and 2016. The trends in these states (including Bremen and North
Rhine-Westphalia) for /istening and mathematics are also adverse with respect to
the minimum standard. In addition, a significantly negative trend can be observed
in Rhineland-Palatinate in the domain of /istening, both in terms of the norma-
tive standard as well as the minimum standard. Significantly positive trends are
shown in only two cases: In Hamburg, the percentage of students who met or ex-
ceeded the normative standard in reading increased, while the percentage of stu-
dents in Schleswig-Holstein who failed to meet the minimum standard in reading
decreased.

In relation to the optimal standards, a number of statistically significant trends
can be observed at the state level, which were exclusively negative. The per-
centage of students who met the optimal standard in Saxony-Anhalt in read-
ing, listening, and mathematics, in Lower Saxony in /istening and mathematics,
in Thuringia in reading, and in Baden-Wiirttemberg and Mecklenburg-Western
Pomerania in mathematics dropped significantly.
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Figure 5: Changes in the Percentages of Fourth-Grade Students Who Meet or Exceed the Normative
Standard Between 2011 and 2016 (in Percentage Points)
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Notes. Hatched bars indicate statistically non-significant differences. For the proficiency domain of orthography,
no trend analyses could be conducted at the state level.
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Figure 6: Changes in the Percentages of Fourth-Grade Students Who Fail to Meet the Minimum Standard
Between 2011 and 2016 (in Percentage Points)
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Figure 7: Changes in the Percentages of Fourth-Grade Students Who Meet the Optimal Standard
Between 2011 and 2016 (in Percentage Points)
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Comparing mean proficiency levels in 2016 and in the trend

In addition to the distributions of students across proficiency levels, IQB Trends
in Student Achievement 2016 also examined the average of achieved proficien-
cies across the various states. An overview is presented in Figure 8 for 2016; it
shows the extent to which the mean proficiency score of students in each state
deviates from the national average.

Mean proficiency levels in German and mathematics in 2016

The pattern of findings on the mean proficiency levels are very similar to the
pattern of findings for the achievement of educational standards, as could
be expected (c.f. Fig. 8). Significantly positive deviations from the mean lev-
els for Germany as a whole can be observed for Bavaria on a consistent basis.
In Saxony, too, the mean proficiency levels of students were significantly high-
er than the national average in almost all proficiency domains (reading, listen-
ing, and mathematics). Positive deviations can also be seen in individual profi-
ciency domains for Saarland (orthography and mathematics), for Saxony-Anhalt
(mathematics), and for Schleswig-Holstein (reading and listening). In contrast,
the mean values for Berlin and Bremen consistently lie significantly below the
national average. A number of significantly negative trends are likewise evident
for Hamburg and Lower Saxony (orthography and mathematics), North Rhine-
Westphalia (reading and mathematics), Rhineland-Palatinate and Saxony-Anhalt
(listening), as well as Thuringia (orthography).

The highest and lowest mean proficiency levels achieved in the states for
German are separated by 70 points in reading, 61 points in listening and 91
points in orthography. If these differences were considered in relation to rough
estimates for the increase in proficiency that would be expected within a school
year at the end of the primary level, the mean differences would correspond to
around one school year of learning time in all three domains. In the subject of
mathematics, the highest and lowest mean value for the states are separated by
90 points, which likewise equates to a difference of approximately one school
year.
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Figure 8: Deviations of Fourth-Grade Students’ Mean Proficiency Scores in Each State from the
German National Mean in 2016
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Figure 9: Changes in the Mean Proficiency Levels of Fourth-Grade Students Between 2011 and 2016
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Comparing mean proficiency levels in German and mathematics
in 2011 and 2016

The trend estimates for the mean values largely replicate the pattern of find-
ings produced by the trend estimates for the achievement of educational stand-
ards, although the changes in the mean values are more frequently significant
(c.f. Fig. 9). In Germany as a whole, the mean proficiencies achieved in both sub-
jects in 2016 are significantly lower in 2011. In the domain of reading, the reduc-
tion amounts to just 7 points, whereas the decline is much larger in the other do-
mains examined. In 2016, the mean proficiency level achieved in Germany for /is-
tening fell 16 points short of the national average for 2011; over the same period,
orthography declined by 24 points and mathematics by 17 points. At the state
level, too, no significantly positive trends were observed either for German or
mathematics. In contrast, significantly negative trends can be seen for the two
proficiency domains in German that could be included in the trend analysis across
states (reading and listening) as well as for mathematics in Bremen, Saxony-
Anhalt, and Thuringia, for listening and mathematics in Baden-Wiirttemberg,
Mecklenburg-Western Pomerania, Lower Saxony, and North Rhine-Westphalia,
and for listening in Rhineland-Palatinate. In all other states (Bavaria, Berlin,
Brandenburg, Hamburg, Hamburg, Saarland, Saxony, and Schleswig-Holstein),
the mean proficiencies in the three domains examined in the trend have remained
stable between 2011 and 2016.

Gender, social and immigration-related disparities

In the intense discussions on educational equality, the question to what extent the
promotion of proficiency development in various groups of children and youths
is successful is ascribed particular importance. The educational systems of all
states aim to reduce existing inequalities. For this reason, IQB Trends in Student
Achievement 2016 includes analyses of gender, social and immigration-related
disparities.

Gender disparities

The findings of the analyses of gender disparities show that there are significant
differences in the achieved level of proficiencies between boys and girls in all
proficiency domains examined in German and mathematics in 2016 (c.f. Fig. 10).
The differences correspond with common expectations: In German, girls achieved
higher proficiencies than boys on average; here, the difference in orthography is
greatest (33 points), followed by the differences in reading (24 points), and in
listening (12 points). However, in mathematics, boys attained higher levels of
proficiency than girls on average, both on the global scale (19 points), as well as
in all substantive domains of proficiency (from 6 points in the domain of data,
frequency, and probability, as well as space and shape, up to 33 points in sizes
and measurements). Gender disparities are evident in both the lower as well as
median and upper area of proficiency distributions.
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Figure 10: Proficiency Differences Between Boys and Girls in German and Mathematics for Germany Overall
Boys Girls :c:f;::e(;:; Advantage of
M (SE) SD M (SE) SD AM (SE) d Girls Boys

German

Reading 481  (1.9) 101 505 (1.7) 96 24 (21) -0.24

Listening 479 (2.2) 109 490 (21) 105 12 (2.3) -0.1

Orthography 484 100 517  (1.8) 97 33 0) -0.33
Mathematics

Global Scale 492  (2.0) 107 473 (1.8) 102 19 (2.0) 0.18

DFP 491 (20) 104 485 (1.8) 100 6 (2.0) 0.06

Sizes and Measurements 497  (1.8) 99 464  (1.6) 96 33 (1.9) 0.34

Patterns and Structures 493 (1.9 101 477 (1.8) 97 16 (1.9) 0.16

Space and Shape 486 (1.9) 102 480 (1.8) 99 6 (2.1) 0.06

Numbers and Operations 492  (2.0) 105 476  (1.9) 100 17  (2.1) 0.16 = -

Notes. The values in the table are rounded. As a result, the difference in mean values

-45 36 26 15 505 15 25 35

may deviate from the difference presented (AM). M = mean; SE = standard error;

SD = standard deviation; AM = mean difference; d = effect size Cohen’s d;
DFP = data, frequency, and probability.

[ Statistically significant difference (p < .05)

Statistically non-significant difference

Differences printed in bold type are statistically significant (p < .05).

The pattern of findings for the individual states is very similar to that for
Germany as a whole. In all states, girls exhibit a significant proficiency advan-
tage in reading and in orthography in German, while boys demonstrate a signifi-
cant proficiency advantage in mathematics. An exception can only be seen in the
proficiency domain of /istening in German; here, no significant gender disparities
are presented in the majority of states. In the state of Bremen, the gender dispar-
ities are particularly small in all examined domains in the subject of German. On
the other hand, girls demonstrate a significant advantage in all three domains in
German in the states of Brandenburg and North Rhine-Westphalia, and the ten-
dency in each case is more distinct than in Germany overall. On the global scale
in mathematics, the lowest gender disparities can be found in Schleswig-Holstein,
while these disparities are particularly wide in Berlin, Bremen, Hamburg, and
Thuringia.

Between 2011 and 2016, gender differences in the examined proficiency do-
mains have not undergone any significant change, either in Germany as a whole
or in each of the states. The only exception can be seen in the domain of /isten-
ing in German, where the difference between the mean proficiencies of boys and
girls in Germany overall has increased significantly, by 9 points. At the state
level however, this trend is only statistically significant in one state (North
Rhine-Westphalia).

On average, both boys and girls indicate that they have a high interest in the
subjects of German and mathematics. A large majority of both sub-populations
also consider their own level of proficiency to be high. Overall, the motivation of
students towards the respective subjects appears to be highly positive at the end
of primary-level education. At the same time, however, differences exist between
boys and girls in the examined motivational aspects which reflect the same direc-
tion as the gender disparities in the examined domains of proficiency. The pattern
of findings for the subject of mathematics can be taken as an indicator that girls
perceive their own mathematical proficiency to be lower than equally proficient
boys. Since students’ self-perception of their own proficiencies can have an effect
on the progression of interest and proficiency development, and on subsequent
course and career choice, it may contribute to the solidification or even strength-
ening of gender disparities in the subject of mathematics.
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Social disparities

The question to what extent students’ acquisition of proficiency correlates with
aspects of their social background, and to what extent this correlation can be re-
duced, constitutes one of the main issues of educational monitoring. For this rea-
son, the IQB Trends in Student Achievement 2016 study examines social dispari-
ties and investigates the extent to which they have changed since 2011. Due to
the high degree of missing data pertaining to the students’ socioeconomic back-
ground, no findings regarding the relationship between social background and
proficiency can be reported for the city states of Berlin, Bremen, and Hamburg,
nor for Saarland. The findings of these analyses therefore provide an incomplete
picture of social disparities in Germany.

In line with the findings of earlier studies, the results of IQB Trends in Student
Achievement 2016 show that the social composition of students varies only mar-
ginally between the states that could be included in the analyses.* Compared to
2011, the mean socioeconomic background in 2016 has remained largely stable.
Social heterogeneity — measured by the variation of socioeconomic status — has,
however, increased significantly both in Germany as a whole and in the individu-
al states (Lower Saxony, Rhineland-Palatinate, Saxony, and Schleswig-Holstein),
although the change is not very large. Analyses of the distribution of students’
social heterogeneity show that the differences in fourth-graders’ socioeconomic
background lie around 85 percent within schools nationally, and around 15 per-
cent between schools. This distribution differs neither between the states, nor
between 2011 and 2016. In primary level education, the social composition of
students taught by teachers in their classes is therefore highly heterogeneous.

In 2016, the correlation between social background and the proficiencies
achieved by fourth-graders is substantial for all examined domains of proficien-
cies, both for Germany as a whole and in all federal states: A higher social sta-
tus is accompanied by higher scores in the proficiency tests (for an exemplary
representation of the social gradients® and their changes over time, see Figure
11 for the domain of reading in German and Figure 12 for the global scale in
mathematics). However, the social gradients in the domain of orthography lie at
30 points, somewhat lower than in the domains of reading and listening, and in
mathematics (each around 40 points). Accordingly, the orthographic proficiencies
appear to depend less strongly on the family’s social status than the other profi-
ciencies. Between the states that could be included in the analyses, there were
no substantial differences in the degree of correlation between social background
and proficiency in 2016.

Likewise, there were scarcely any differences in the social gradients between
2011 and 2016. In the domain of /istening and in mathematics, the disparities in
Germany have actually increased slightly overall. However, the changes are quite
small and in the two other domains of proficiency — reading and orthography —
no significant changes could be observed nationally. Only two states exhibit a
significantly higher correlation in 2016 between social background and proficien-
cy in one domain respectively than in 2011: Baden-Wiirttemberg in reading and
Saxony in listening.

4 In earlier studies in which all states could be included in the analyses, the variance of
socioeconomic status tended to be higher in the city states than in the regional states.

5 Social gradients describe the linear relationship between the socioeconomic status of the
family and the proficiencies achieved by the students. They indicate how many points

on the reporting metric students would achieve on average, if the value for the socioeco-
nomic status of their family were one standard deviation higher.
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Figure 11: Comparing Social Gradients in the Domain of Reading in German Between 2011 and 2016

Baden-Wirttemberg' 499 (40) 34 (25) 135 489 (38) 45 (29 204 12 (39)
Bavaria’ 513 (41) 43 (2.6) 185 511 (36) 38 (2.8) 13.3 5 (38)
Brandenburg' 498 (35) 32 (35) 9.9 492 (37) 35 (35) 10.1 2 (50
Hessen' 492 (41) a7 (4.3) 14.6 496 (36) 35 (3.1) 13.9 2 (53
Mecklenb P ia 497 (33) 34 32) 10.8 494 (44) 33 (3.8) 10.8 -1 (5.0)
Lower Saxony' 505 (49) 42 (4.2) 15.9 492 (37) 43 (34) 18.7 1 (54)
North Rhine-Westphalia' 49 (43) 38 (2.7) 15.2 483 (39) 36 (3.5) 1.1 2 (44)
Rhineland-Palatinate’ 404 (51) 34 (3.7) 1.2 487 (5.1) 37 (3.1) 12.8 4 (49
Saxony’ 516 (43)  31° 32) 8.3 508 (37) 38 (2.8) 14.0 8 (43)
Saxony-Anhalt' 518  (43) 36 (4.3) 16 504 4.0) 36 (34) 96 0 (55
Schleswig-Holstein" 495 (47) 36 (3.4) 126 500 (33) 207 (28) 93 6 (44)
Thuringia 516 (38) 35 (2.9) 12,9 497 (38) 30°  (32) 8.6 5 (43)
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Notes. a = intercept; b = unstandardized regression coefficient; SE = standard error; R? = determination coefficient.

" The findings should be interpreted with caution due to the large percentage of missing data (20-30 percent). =
2 Value differs significantly (p < .05) from the value for Germany.

No findings on social disparities can be reported for the states of Berlin, Bremen, Hamburg, and Saarland

because the necessary information is only available for less than 70 percent of students. Difference not significantly
The strength of the social gradient is significantly different from 0 (p < .05) for each state and for Germany as a whole. different from zero
Differences printed in bold type are statistically significant (p < .05).

Difference significantly (p < .05)
different from zero

Figure 12: Comparing Social Gradients in Mathematics (Global Scale) Between 2011 and 2016
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Thuringia 507 (5.2) 31 (3.5) 9.4 493 (3.2) 38 (3.7) 11.6 7 (5.1) AN
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Notes. a = intercept; b = unstandardized regression coefficient; SE = standard error; R 2 = determination coefficient.

" The findings should be interpreted with caution due to the large percentage of missing data (20-30 percent). =
2Value differs significantly (p < .05) from the value for Germany.

No findings on social disparities can be reported for the states of Berlin, Bremen, Hamburg, and Saarland

because the necessary information is only available for less than 70 percent of students. Difference not significantly
The strength of the social gradient is significantly different from 0 (p < .05) for each state and for Germany as a whole. different from zero
Differences printed in bold type are statistically significant (p < .05).

Difference significantly (p < .05)
different from zero

Immigration-related disparities

The extent to which there are immigration-related disparities in school educa-
tion is likewise one of the key questions of educational monitoring; it has there-
fore been examined once again in IQB Trends in Student Achievement 2016. The
findings show that the percentage of fourth-graders with an immigration back-
ground (at least one parent born abroad) in Germany overall has increased by 9
percentage points since 2011, lying at around 34 percent in 2016. An increase —
albeit to varying degrees — can be observed in almost every state and is primar-
ily due to the higher percentage of children with a parent born abroad as well as
second-generation children (children born in Germany with immigrant parents).
However, the percentage of children who were themselves born abroad and im-
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migrated to Germany with their families (first generation) has risen much less
sharply between 2011 and 2016; it increased by only around 2 percentage points
for Germany as a whole.®

Analyses of the distribution of children with an immigration background ex-
emplify that primary-level schools vary widely in their immigration-related com-
position. While less than 5 percent of children had an immigration background in
around 13 percent of schools in Germany, the percentage of children from immi-
grant families amounts to at least 40 percent in around a quarter of schools. This
distribution has changed in comparison with 2011: The percentage of school with
particularly few children with an immigration background has fallen, while the
percentage of schools with a higher proportion of children with an immigration
background has risen.

In the subject of German in 2016, children from immigrant families had
significant disadvantages in all examined domains of proficiencies; these dis-
advantages were greatest in /listening and smallest in orthography. An illustra-
tive example is offered in Figure 13 for the immigration-related disparities in
the domain of reading in German. In mathematics in 2016, there were likewise
proficiency differences to the disadvantage of children with an immigration back-
ground; these differences were similar in scale to the disparities in reading (c.f.
Fig. 14). At the national level, the disparities for children from the first gener-
ation of immigrants were the greatest, as could be expected, while they were
much lower for children from the second generation of immigrants. This could
indicate that integration through schooling is increasingly more successful with
each successive generation.

Moreover, the proficiency disadvantages of students with two foreign-born
parents are significant in almost every state, while the proficiency disadvantag-
es of students with one foreign-born parent are only statistically significant in
some states. However, the extent of the disparities varies widely between states.
Particularly large disparities can be found in the city states of Berlin, Bremen,
and Hamburg, although the findings for Hamburg should be interpreted with cau-
tion due to the significant percentage of missing data. In some of the region-
al states in eastern Germany, the proficiency disadvantages are particularly low.
However, the percentage of students from immigrant families is relatively low in
these states.

Trend analyses were also conducted for immigration-related disparities in
2016. Besides changes in the mean proficiency levels achieved within individ-
ual groups, it is interesting to note whether the immigration-related disparities
have changed. This would be the case, for instance, if the mean levels of profi-
ciency achieved by children from immigrant families had increased more sharply
than the proficiency of children without an immigration background. Significant
changes in the immigration-related disparities can only be seen to a limited ex-
tent for the domain of /istening in German and for mathematics; here, the disad-
vantages in the proficiency levels of children with an immigration background
have increased.

6  The significant rise in immigration that began during 2015 is not yet reflected in the data
of IQB Trends in Student Achievement 2016. Newly immigrated students who do not
speak German as a native language, who have been taught in German for less than one
year, and who were not able to read or speak in German did not take part in the tests.
Thus, children who began a German school after the spring of 2015 were not typically
included in the survey.
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Figure 13: Means and Standard Deviations of Proficiency Scores, as well as Group Differences and Deviations
from the German National Mean in the Domain of Reading in German by Immigration Status and
State in 2016

State N Valid % M (SE) SD d Deviations from the German National Mean (M = 498)
Baden-Wirttemberg 749 55.7 519 (4.9) 89 —
248 18.1 497 (7.7) 95 -0.24
357 26.2 450 (6.4) 93 -0.76
Bavaria 1089 68.6 525 4.1) 90 (|
221 13.1 513 (8.3) 93 -0.14 NN\N
303 183 483 (6.9) 94 -0.46 —
Berlin 1400 58.6 509 (5.6) 103 |
460 18.8 484 (9.2) 105 -0.24
584 226 425 (6.8) 98 -0.84
Brandenburg 1339 89.3 496 (4.0) 100 N
84 5.3 476  (121) 109 -0.19 NNNN\N
80 54 465 (137) 95 -0.32 [I—
Bremen 819 475 482  (46) 97 !
277 16.6 447 (8.2) 108 -0.35
633 35.9 399 (42) 103 -0.83
Hessen 908 57.8 521 (5.0) 91 |
254 16.1 495 (7.1) 85 -0.29 f{
426 26.0 457 (7.4) 96 -0.69
Mecklenburg- 1574 90.4 494 (5.0) 97
Western Pomerania 62 3.4 489 (16.7) 103 -0.05 [:
124 6.2 468  (14.3) 108 -0.25
Lower Saxony 1025 68.0 504 (5.5) 96 N
159 10.9 478  (10.6) 96 -0.28
312 21.1 453 (6.9) 98 -0.53 \ :
North Rhine- 1013 59.6 505 (5.2) 95 g
Westphalia 279 140 467  (97) 99 -0.39 [—
532 26.5 461 (7.8) 94  -0.47
Rhineland- 833 62.8 511 (5.8) 99 =
Palatinate 195 140 482  (7.9) 103 -0.29 [
331 23.2 448 (7.3) 94  -0.66
Saxony 1431 89.6 514 (4.0) 95
103 6.0 497 (10.9) 92 -0.18
100 44 480  (12.8) 97 -0.35
Saxony-Anhalt 1177 90.5 501 (4.4) 94 Q)
59 45 497  (15.3) 108 -0.04
79 5.0 454  (12.7) 96 -0.49
Schleswig-Holstein 1 120 76.1 518 (4.0) 88 |
177 10.9 496 (7.1) 98 -0.23 q
213 12.9 468 (7.9) 91  -0.55
Thuringia 1387 91.6 497 (3.9) 90
58 3.8 494 (10.2) 86 -0.03 R
79 46 447  (167) 109 -0.49
Hamburg' 1000 51.5 528 4.2) 91 s
327 18.2 496 (7.3) 94 -0.35 I
531 30.3 453 (6.0) 97 -0.80
Saarland’ 1032 71.9 517 (4.8) 92 e
168 12.1 500 (8.1) 92 -0.18 N
231 16.0 474 (7.3) 92  -0.47 \
Germany 17 896 66.4 512 (1.5) 94 [
3131 13.0 488 (3.5) 97 -0.24 ]
4915 20.6 458 2.7) 96 -0.56 :
Notes. The values in the table are rounded. As a result, the sum of percentages -120  -100 -80 -60 -40 -20 0 20 40 60

per state may differ marginally from 100.
1. line: Students without an immigration background (both parents born in Germany)

2. line: Students with one foreign-born parent B No immigration background
3. line: Students with two foreign-born parents .
N = sample size of students; M = mean; SE = standard error; O One foreign-born parent

SD = standard deviation; d = effect size Cohen'’s d.

" The findings should be interpreted with caution due to the large percentage
of missing data. Mean values printed in bold indicate a statistically
significant deviation (p <.05) from the means for children without an
immigration background.

Hatched bars indicate statistically non-significant differences from

the German national mean (M = 498).

O Two foreign-born parents
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Figure 14: Means and Standard Deviations of Proficiency Scores, as well as Group Differences and Deviations
from the German National Mean in the Subject of Mathematics (Global Scale) by Immigration
Status and State in 2016

State N Valid % M (SE) SD d Deviations from the German National Mean (M = 488)
Baden-Wiirttemberg 746 556 514  (5.2) 98 ——
248 18.1 476 (7.8) 99  -0.38 NNNY
356 26.3 454 (6.8) 96  -0.61
Bavaria 1087 68.6 520 (3.6) 94 [ |
218 12.8 490 (7.1) 91 -0.32 N
314 18.7 487 (6.3) 95  -0.35
Berlin 1403 58.7 478 (5.0) 103 NN
466 19.0 442 (7.9) 106  -0.35 |
582 224 412 (5.8) 99  -0.66
Brandenburg 1328 89.3 488 (4.4) 104
84 54 462 (11.8) 106 -0.25 [E——
78 53 461 (132) 95 -0.28 [—
Bremen 804 469 459  (58) 115 |
282 16.9 411 (84) 14 -0.42
640 36.3 376 (48 113 073
Hessen 881 57.2 501 6.5 102 Y
250 16.1 483 (7.0) 91 -0.19 R
429 26.6 453 (6.1) 92 -0.49
Mecklenburg- 1573 90.5 480 (5.9) 100
Western Pomerania 59 3.3 469  (10.7) 93  -0.12
124 6.2 458  (159) 112 -0.21 \
Lower Saxony 1020 67.9 486 (4.4) 95 §
159 10.8 470 (7.6) 96  -0.17
316 21.2 437 (6.7) 100  -0.50 :
North Rhine- 1012 59.1 498 (55) 105 NN
Westphalia 286 14.5 455  (104) 104  -0.41 [ —
535 26.4 453 (7.9) 101 -0.43
Rhineland- 831 62.9 498 (6.2) 109 NN
Palatinate 193 140 470  (89) 111  -0.25 NN
325 23.1 456 (8.8) 103  -0.40 \
Saxony 1428 89.5 514 (4.4) 106 | ——
102 6.1 484  (11.0) 102  -0.29 §
101 45 473  (13.8) 106  -0.39 N\
Saxony-Anhalt 1173 90.3 499 4.7) 107 mm
60 45 500 (15.8) 1M1 0.01 NN
80 5.2 462 (140) 113 -0.33
Schleswig-Holstein 1 121 75.9 500 (5.0) 96 -
176 10.8 496 (8.3) 105  -0.03 N
219 13.2 453 (8.8) 95  -0.49
Thuringia 1384 915 490 (35) 101 N
56 37 493 (11.3) 87 0.3 =
80 4.8 452 (18.0) 114  -0.35
Hamburg' 1010 51.6 514 (4.6) 104 |
327 17.8 475 (7.6) 107  -0.37 \N\\N
541 30.6 434 (6.3) 102  -0.78
Saarland’ 1021 72.1 511 (5.1) 100 e
166 12.0 497 (9.4) 95 -0.15 NN
227 159 476  (81) 93  -0.36 RN
Germany 17 822 66.2 502 (1.6) 102 |
3132 13.1 472 (3.9) 101  -0.30 ]
4947 20.8 454 (3.1) 100  -0.47 [
Notes. The values in the table are rounded. As a result, the sum of percentages -120  -100 -80 -60 -40 -20 0 20 40 60

per state may differ marginally from 100.
1. line: Students without an immigration background (both parents born in Germany)

2. line: Students with one foreign-born parent B No immigration background
3. line: Students with two foreign-born parents .
N = sample size of students; M = mean; SE = standard error; @ One foreign-born parent

SD = standard deviation; d = effect size Cohen’s d.

" The findings should be interpreted with caution due to the large percentage
of missing data. Mean values printed in bold indicate a statistically
significant deviation (p <.05) from the means for children without an
immigration background.

Hatched bars indicate statistically non-significant differences from

the German national mean (M = 488).

O Two foreign-born parents
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Figure 15 presents the trend analyses for the subject of mathematics as an ex-
ample. In this figure, statistically significant changes in the disparities over time
are marked with a superscript “a” in the column AM.’

Overall, the trend analyses indicate that the differences in proficiency levels
associated with immigration background have remained largely stable in both of
the subjects examined between 2011 and 2016. In addition, it is evident that, in
2016, both children with an immigration background as well as children without
an immigration background achieved lower levels of proficiency on average in
the domains of listening and orthography in German as well as in mathematics
than in 2011. The negative trends observed for the overall population of fourth-
graders are therefore not limited to individual groups of students.

The immigration-related disparities can partly be attributed to the social back-
grounds of students: In cases of the same socioeconomic background, the profi-
ciency differences between children with and children without an immigration
background are much lower. Moreover, the language spoken in the family is
clearly significant: Taking into account the socioeconomic status of the family,
the level of education, and the parents’ country of birth, the proficiency scores
for German and mathematics achieved by students whose families speak German
“sometimes” or “never” are significantly lower than for students whose family
language is exclusively German.

These findings re-emphasize how important it is to provide suitable learning
opportunities for acquiring and continually developing educational proficiencies
in German, the language in which teaching is conducted — particularly for chil-
dren whose language of origin is not German.

In addition to disparities in acquiring proficiencies, the report on IQB Trends
in Student Achievement 2016 also presents analyses on indicators for the social
integration and school motivation (subject-specific learning enjoyment) of stu-
dents for the first time for the primary level. The findings show that children feel
well-integrated in their schools — regardless of their immigration status — and
that children with an immigration background sometimes even feel more satisfied
with their school than children without an immigration background. School moti-
vation among students from immigrant families is at least as high as for students
without an immigration background. This could be used as a resource for the on-
going learning process.

7  Further national analyses in the report of IQB Trends in Student Achievement 2016,
which distinguish between the first generation of immigrants (both parents and child born
abroad) and the second generation of immigrants (both parents born abroad and the child
born in Germany) or between groups of different ethnic origin, also indicate cases of
reduced immigration-related disparities in some domains of proficiency in German and
mathematics.
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Figure 15: Comparing Means and Standard Deviations of Proficiency Scores as well as Group Differences in
Mathematics (Global Scale) by Immigration Status Between 2011 and 2016

2011 2016 Difference 2016 - 2011
State Valid % +/- N M (SE) SD N M (SE) SD AM (SE) d Difference 2016 - 2011
Baden- 556 -15.5 970 533 (43) 94 746 514 (52) 98 -19 69  -0.20
Wirttemberg 18.1 55 175 4977 (8.9) 93 248 476°  (7.8) 99 21 (11.9) 0.2
263 10.0 240 466°  (7.7) 92 356 454°  (6.8) 9% 12 (103) 012
Bavaria 68.6 6.9 1121 533 (3.6) 93 1087 520 (3.6) 9 13 (52) 014
12.8 1.8 164 501°  (10.0) 104 218 490°  (7.1) 91 -1 (123) -0
18.7 5.0 207 483°  (10.8) 104 314 487°  (6.3) 95 4 (126) 004 =
Berlin 58.7 5.6 1306 479 (5.6) 97 1403 478 (5.0) 103 -1 (76)  -0.01 {
19.0 32 328 439°  (6.8) 98 466 442°  (7.9) 106 3 (105) 003 x|
224 23 414 41° (68 101 582 412°  (5.8) 99 1 (00) 001
Brandenburg 89.3 52 1461 493 (4.1) 98 1328 488 (4.4) 104 5 (6.1)  -0.05
54 2.0 58 465°  (12.5) 91 84 462°  (11.8) 106 3 (17.3)  -0.03
5.3 34 35 474 (12.9) 92 78 461°  (13.2) 95 13 (185)  -0.14
Bremen 469 1.4 879 485 (6.5 102 804 459 (5.8) 115 26 87) 024
16.9 33 192 41°  (96) 99 282 41 (84) 14 30 (128)  -0.28 I ——
363 8.1 388 412 (8.1) % 640  376°  (4.8) 13 -36 (95 034
Hessen 57.2 -10.7 1007 501 (5.0) 101 881 501 (6.5) 102 -1 (682  -001
16.1 4.0 188 461°  (82) 100 250  483°  (7.0) 91 22 (108) 023 3
26.6 6.7 310 450° (5.0 88 429 4537  (6.1) 92 3 (79 003 ]
Mecklenburg- 0.5 53 1456 496 (51) 106 1573 480 (5.9) 100 -16 (79) 015 d
Westem Pomeranial 53 1.0 34 4520 (202) 11 59 469 (10.7) 93 17 (229) 047 :
6.2 43 34 478 (19.3) 105 124 458 (159) 12 21 (2500 019
Lower Saxony 67.9 1.2 1139 509 (4.0) 93 1020 486 (4.4) 95 23 (6.0) -0.24
10.8 42 101 4782 (112) 93 159 470°  (7.6) 9% 9 (136)  -0.09
212 74 215 443°  (86) 98 316 437°  (67) 100 6 (1100 -0.06
North Rhine- 59.1 107 1018 514 (4.9) 93 1012 498 (55) 105 A7 (74) 047
Westphalia 145 2.7 172 484°  (9.8) 90 286 455°  (104) 104 29 (143)  -0.30
26.4 8.0 272 466°  (7.4) % 535  453°  (7.9) 101 2 (109) 0413
Rhineland- 629 9.7 954 510 (6.0) 98 831 498 62) 109 12 ®7 -0
Palatinate 14.0 22 163 493 (10.7) 100 193 470° (8.9) 1M -23 (14.0) -0.22
23.1 75 223 4640 (77) % 325 456°  (8.8) 103 8 (118  -0.08
Saxony 89.5 41 1281 520 44) 101 1428 514 (4.4) 106 ) (63) -0.06
6.1 28 47 515 (12.0) 78 102 484°  (11.0) 102 32 (163) 035 E
45 13 47 494 (15.1) % 101 473°  (13.8) 106 21 (205)  -0.21
Saxony-Anhalt 903 33 1250 518 (4.1) 104 1173 499 (4.7) 107 19 (63) -0.18
45 1.5 42 528 (17.2) 110 60 500  (15.8) 1M1 27 (234)  0.25
5.2 1.8 48 479 (223) 125 80  462°  (14.0) 13 16 (263)  -0.14
Schleswig-Holstein ~ 75.9 9.0 1182 495 (4.3) 92 1121 500 (5.0) 96 5 6.7) 0.05
10.8 34 106 4a71° (9.9 97 176 496 (8.3) 105 25  (129) 025
13.2 5.7 105 461°  (112) 101 219 453°  (88) 95 8 (142)  -0.09
Thuringia 915 27 1360 505 (5.1) 95 1384 490 (3.5) 101 -15 (63)  -0.15
37 09 40 484 (700 M 56 493 (113) 87 9 (204)  0.09
48 1.8 43 457°  (205) 114 80  452°  (18.0) 14 4 (213)  -0.04
Hamburg' 516 4.8 1129 502 (4.5) 93 1010 514 (4.6) 104 12 65 013
17.8 0.9 324 474°  (6.9) 104 327 475°  (76) 107 1 (10.3) 001
306 3.9 495 443°  (58) 95 541 434°  (6.3) 102 9 (86)  -0.09
Saarland’ 72.1 45 1035 509 (5.3) 94 1021 511 (5.1) 100 2 (75) 002
12,0 2.7 126 489°  (10.4) 93 166 497 (9.4) 95 8 (141) 009
15.9 1.8 186 467°  (11.0) 97 227 476°  (8.1) 93 9  (137) 010
Germany 66.2 92 18548 515 (15) 9% 1782 502 (16) 102 -13 (24) 014
13.1 3.0 2260 485°  (36) 97 3132 472°  (39) 101 13 (54) 043
208 6.2 3262 481° (32 98 4947 454°  (3.1) 100 7 (45)  -0.07 ]
70 60 50 -40 30 -20 10 0 10 20 30 40

Notes. The values in the table are rounded. As a result, the difference in mean values may deviate from the difference presented AM and the sum of
percentages per state may differ marginally from 100.

1. line: Students without an immigration background (both parents born in Germany) B No immigration background
2. line: Students with one foreign-born parent

3. line: Students with two foreign-born parents B One foreign-born parent

+/- = Change compared to the IQB National Assessment 2011; N = sample size of students; M = mean; SE = standard error; SD = standard deviation;

AM = mean difference; d = effect size Cohen's d. O Two foreign-born parents

" The findings should be interpreted with caution due to the large percentage of missing data
* Significant difference (p < .05) from children without an immigration background.

Dealing with heterogeneity

Besides the detailed description of the proficiency scores achieved by fourth-
graders and disparities in acquiring proficiencies, additional analyses were con-
ducted as part of IQB Trends in Student Achievement 2016 on dealing with
heterogeneity. According to the Standing Conference’s long-term strategy on edu-
cational monitoring, this issue is of key importance for education policy (KMK,
2015a). The focus of the analyses lies on the one hand on children with special
educational needs who play a central role in the current efforts for implementing
inclusion. On the other hand, descriptive analyses are presented for particularly
high-achieving students who have likewise become the subject of increased at-
tention of education policy in recent years. For instance, the Standing Conference
developed a strategy to promote high-achieving students (KMK, 2015b) and in-
troduced an initiative “to promote high-achieving and potentially particularly
high-achieving students” together with the federal government (KMK, 2016).
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Students with special educational needs

Students with special educational needs at regular schools and special education
schools also took part in IQB Trends in Student Achievement 2016; the pub-
lication offers a nationally representative basis of data for fourth-graders with
special educational needs in the areas of “learning”, “language”, and “emotional
and social development”. Descriptive analyses were conducted on three issues on
the basis of this data: (1) congruence between officially determined special edu-
cational needs and special education needs provision, (2) correlations between
the background characteristics of students with a determined special education-
al need and the type of school attended, and (3) correlations between the type of
school attended by students with special educational needs and their proficiency
scores and motivational characteristics.

In practice, students with special educational needs were included in the sur-
vey in each of the states on the basis of various criteria, whereby the officially
determined special educational need played a role in some cases, while special
education needs provision was applied in others. As it is unclear to what extent
the groups of students identified using the two criteria match, this question was
pursued on the basis of the data of IQB Trends in Student Achievement 2016.
The findings show that there are significant overlaps between the criteria, but the
corresponding groups of students are not fully congruent. The heterogeneity of
the approaches in allocating special needs status should therefore be taken into
consideration when collecting data on students with special educational needs in
national surveys.

The analyses of correlations between various background characteristics of
fourth-graders (gender, social background, and immigration background) with a
determined special educational need and the type of school attended (special ed-
ucation school or regular school) indicate that primarily gender and social back-
ground are significant: Boys and children from families with a low social status
more frequently have a determined special educational need and more frequent-
ly attend a special education school than girls and children from families with a
high socioeconomic status. However, no significant differences can be observed
between children from immigrant families and children without an immigration
background in IQB Trends in Student Achievement 2016 with regard to the diag-
nosis frequency for a special educational need overall, nor for the frequency of
special school attendance.

In order to find out in which type of school students with special education-
al needs in the areas of “learning”, “language”, and “emotional and social de-
velopment” achieve more favorable results, comparisons were drawn between
special education schools and regular schools taking into account a range of chil-
dren’s background characteristics. To fulfill this objective, the proficiency scores
achieved as well as motivational characteristics (subject-specific academic self-
concept and interest) were considered in the subjects of German and mathe-
matics. The findings indicate reverse associations between the type of school
attended with school proficiencies on the one hand and school motivation on the
other hand: While children with special educational needs achieved higher pro-
ficiency scores on average in regular schools, children with special education-
al needs in special schools demonstrated a higher level of school motivation on
the whole. The strength of these correlations, however, varies depending on the
domain of proficiency and the area of special educational need. The proficien-
cy differences in favor of regular schools are more distinct for children with a
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special educational need in the area of “learning” than for children with a special
educational need in the area of “language”, whereas the children with a special
educational need in the area of “emotional and social development” demonstrate
no significant proficiency differences depending on the type of school attended.
In terms of school motivation, there are differences in favor of special education
schools which tend to be stronger for children with a special educational need in
the area of “learning” and “emotional and social development” than for children
with special educational need in the area of “language”. Particularly in regular
schools, a key challenge is also designing lessons such, that they not only meet
the individual needs of children with special educational needs with respect to
their development of proficiencies, but also in relation to their motivational de-
velopment.

High-achieving students

High-achieving students were identified in IQB Trends in Student Achievement
2016 on the basis of proficiencies included in the study. In the subject of
German, children were classified as high-achieving if they met the optimal stand-
ard in at least one of the three tested domains (reading, listening, and orthog-
raphy) and also did not fail to meet the normative standard in any of the profi-
ciency domains. In mathematics, students were deemed high-achieving if they
achieved the optimal standard on the global scale. The findings of descriptive
analyses show that overall around 23 percent of fourth-graders were high-achiev-
ing in at least one of the two subjects examined. Here, the percentage of children
who were high-achieving in German only is around 10 percent, while the per-
centage in mathematics is approximately 6 percent. Around 7 percent of students
proved themselves to be high-achieving in both subjects. The findings confirm
the familiar gender differences; in the fourth grade, girls obtained particularly
high achievements in German more frequently than boys. This relationship is re-
versed for the subject of mathematics. In the group of children who were high-
achieving in both subjects however, boys and girls were represented in similar
proportions.

Although high-achieving children primarily grow up in families with a high
social status and education level, this is not always the case: A third of students
who were high-achieving in either German or mathematics exclusively have par-
ents who did not obtain an “Abitur” qualification; in the group of children who
were high-achieving in both subjects, this proportion is around a quarter. The
analyzed motivational characteristics (parents’ assessment of motivation, self-re-
ported interest in the subject, and self-concept) are strongly pronounced over-
all for high-achieving students. It is also pleasing to note that they even have a
reduced feeling of boredom in class than those students who did not exhibit a
particularly high level of achievement in any of the examined subjects. On the
whole, it seems that primary level schools are thus succeeding in designing les-
sons in a manner that is also motivationally stimulating for children who have al-
ready achieved the level of optimal standards.
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Qualification of teachers and teachers’ attitudes towards
joint instruction of children with and without special
educational needs

Since teachers play a central role in students’ acquisition of proficiencies, the
IQB studies on educational monitoring always include surveys of teachers, which
are used for descriptive analyses. Besides a description of the teaching body
using demographic characteristics, the reports examine teachers’ professional
qualifications in particular and address the question, to what extent do students
achieve higher levels of proficiencies when they have teachers who have stud-
ied their taught subject during their teaching studies or have obtained a teach-
ing qualification for the subject. These analyses were continued in IQB Trends in
Student Achievement 2016.

Moreover, the teachers’ survey in the 2016 IQB study also included questions
for the first time that related to joined instruction for children with and with-
out special educational needs, and thus likewise addressed the key topic of how
heterogeneity is handled. In particular, it encompasses teachers’ qualifications in
special needs education, their perceived need for further training, as well as their
attitude towards, and experience with, teaching classes including children both
with and without special educational needs.

Overall, 1,784 teachers at regular schools throughout Germany participated in
the teachers’ survey in IQB Trends in Student Achievement 2016.% The findings
on their qualifications show that the percentage of teachers who have not stud-
ied their taught subject, either as their study subject or as a main focus within a
larger study program, is higher in mathematics than it is for German; this is true
for Germany as a whole as well as within the states. The national percentage of
teachers who did not study their taught subject in the sample of IQB Trends in
Student Achievement 2016 lies at around 19 percent in German and a good 31
percent in mathematics. The percentage of teachers in mathematics who do not
have a subject-specific qualification is particularly high in the states of Baden-
Wiirttemberg, Rhineland-Palatinate, and Saarland. In contrast, this percentage
is particularly low in the states of Mecklenburg-Western Pomerania, Saxony-
Anhalt, and Thuringia. Moreover, the percentage of career changers who teach
the participating classes without having studied teaching is very low, at one per-
cent for both German and mathematics teachers respectively.

Analyses on whether the qualification of teachers in German and mathematics
correlates with the proficiency scores of their students show that this is not the
case. Neither in German nor in mathematics are the proficiency differences be-
tween students whose teachers have not studied their taught subject and students
whose teachers have studied their taught subject statistically significant. This
finding deviates from the results of corresponding analyses in secondary level I,
which presented significant proficiency disadvantages among students taught by
teachers who have not studied their taught subject, especially at non-grammar
schools. Accordingly, teachers’ subject-specific expertise, as attained by a sub-
ject-related university education, seems to be of greater importance for students’
learning success in later schooling than during primary level education.

8 Since no teacher information was available for a high proportion of participating classes
in Hamburg and Saarland, the findings for these states should be interpreted with caution.
In Saarland, this particularly concerns information related to the demographic background
characteristics and the qualifications of teachers.
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In the analyses of the teachers’ surveys on various aspects of teaching chil-
dren with and without special educational needs together in one classroom, the
focus was placed on those teachers at regular schools who teach at least one
child with special educational needs in classes participating in IQB Trends in
Student Achievement 2016. This is the case for a good half of surveyed teach-
ers. Very few of these teachers obtained a qualification in special needs education
or inclusive pedagogy as part of their teaching studies and many of them indi-
cate a high need for further training in terms of giving lessons for children with
and without special educational needs together. At the same time, the majority
of these teachers have several years of experience in teaching children with and
without special educational needs together. On average, the experience reported
by teachers amounts to 7 years and only very few teachers (one percent) stated
that they have less than one year of experience in giving lessons for children
with and without special educational needs.

The teachers estimate their proficiencies related to the joined teaching of chil-
dren with and without special educational needs to be at a moderate level: Most
of them do not feel particularly well-prepared nor particularly poorly prepared
by their education, training and professional experience. Likewise, the teachers’
attitudes towards the question whether children with special educational needs
develop better at regular schools than at special education schools are neither
clearly positive nor clearly negative. Concurrently, the teachers who teach at
least one student with special educational needs in classes participating in IQB
Trends in Student Achievement 2016 are convinced that they are generally able
to design lessons in these classes effectively.
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Conclusions

Overall, IQB Trends in Student Achievement 2016 presents a picture of the pro-
ficiency scores achieved by fourth-graders in German and mathematics that is
characterized to some degree by stability, but also by rather adverse changes over
time. This concerns negative trends that are pronounced especially in the pro-
ficiency domains of listening and orthography in German and in mathematics
throughout Germany. Also within the states, scarcely any significantly positive
trends can be observed, although substantial differences are seen in which level
of proficiency students achieved in 2016. When interpreting the trend results, it
is also evident that the school systems in the states have undergone a number of
changes in the period between 2011 and 2016. For instance, the heterogeneity of
students has increased partly because the percentage of children with an immi-
gration background has risen at primary level schools. As a result of implement-
ing inclusive policies, more students with special educational needs also attend a
regular school, which has led to an additional change in the composition of stu-
dents in this type of school. Depending on the state, further changes had to be
overcome in the school system during the period under review, such as the incip-
ient generational change in teaching staff. In light of such changes, it may also
be considered a success to some degree if school outcomes have remained stable.

How the pattern of findings should be evaluated and which conclusions may
thus be drawn will have to be discussed within the respective states. However,
the key issue is how students can be better supported in subjects and domains
that exhibit a need for improvement, and how the general conditions and process-
es should be designed in the educational system in order to facilitate this aim.
One of the greatest challenges concerns the handling of heterogeneity among stu-
dents, and this will also likely become increasingly important in the future. This
challenge may only be overcome when all stakeholders in the educational system
act in concert.
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