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Are school grades correlated with
competencies in secondary
school pupils with special needs?

Christiane Lange-Kuettner*

INSIDE Project, Department. 1, Leibniz Institute for Educational Trajectories (LIfBi), Bamberg, Germany

Introduction: The current correlative study investigates whether and to what
extent school grades are related to competencies in adolescents with and
without special educational needs and disabilities (SEND) in inclusive secondary
education.

Methods: A sample of N =2,998 adolescents with a mean age of 12 years were
longitudinally assessed in German language and Mathematics in a nationwide
project on inclusive schooling in Germany in 2018/19 (T1) and 2019/20 (T2) in
secondary school. The hypothesis was that competencies and school grades
should be significantly correlated in both adolescents with and without SEND,
showing the reliability of school grades for either group.

Results and discussion: Statistical analyses showed (1) all adolescents improved
their competencies independently of their SEND status while school grades
were moderately stable over time, (2) more variability of competencies and
school grades emerged only at the tail ends of the scales of fail and best scores,
(3) correlations between competencies and grades were consistently higher in
mathematics than in German language for both pupils with and without SEND
indicating a more objective and reliable measure.

KEYWORDS

assessment, competencies, disability, inclusive education, special educational needs
and disabilities (SEND), mathematics

Introduction

The current investigation examines the correlation between school grades and
competencies in secondary school pupils with and without special educational needs and
disabilities (SEND). School grades are assessments by teachers and are multi-dimensional
constructs that include teachers’ evaluations of effort, engagement and participation that are
highly predictive of school success (Bowers, 2011; Brookhart et al., 2016). In this way, they
encompass more than ability and competence (Lettau, 2021). Children already comprehend
the concept of competence as an assessment of ability (Stipek and Iver, 1989), but the
underlying causes they imagine are shifting from effort, social reinforcement, and mastery to
objective and normative information. In the current study, particular competencies in math
and language (Korhonen et al., 2012) were measured with the aim to test whether the grades
and competencies in these subjects correlate in mainstream pupils in secondary schools and
also in those with special educational needs and disabilities (SEND).

It is important to look at the school grades and competencies in these two groups
because in 2006, the United Nations have released the UN convention on the rights of
persons with disabilities which includes the right to attend mainstream schools thereby
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participating in general education ‘Respect for the evolving
capacities of children with disabilities and respect for the right of
children with disabilities to preserve their identities’ (United
Nations, 2008). While inclusive education is now a legal
requirement in European states, educational systems face several
challenges when implementing such changes at the national level
(Langetal., 2011) as well as at the federal level in Germany (Lange,
2017). Progress in Germany has been slow because in some federal
states, school administrations are keeping special schools in place
in parallel to inclusive schools (Lange, 2017) as indicated by the
fact that only 524 of 3,330 special schools were shut down in
12 years between 2008/9 and 2020/1 (Klemm, 2022). There are
several strategies for the implementation, though, for instance,
gradually reducing selective school readiness tests in favor of
assessment of the need for educational learning support (Kastner-
Koller and Deimann, 2018) or to change the function of existing
special schools into assessment and support centers (Klemm,
2022). Also, changes in teaching staff were necessary, with the
hiring of school assistants as classroom support, and the transfer of
special education teachers to regular schools as cooperation
partners with mainstream teachers (Grosche and Volpe, 2013;
Lange, 2017).

Grading in inclusive secondary schools

A fundamental aim of standardized educational assessment is to
achieve reliable identification of students through assessment of skills
and abilities, especially numeracy and literacy (Howard et al., 2017).
To this end, teachers need to create a cohesive classroom atmosphere
where pupils like each other and do not exclude those whom they
perceive as weaker or less clever (Gamboa et al., 2021). To achieve this,
teachers learn to reach out both to other colleagues and to families and
communities (Miller et al., 2022). At the same time, the goal is to
uphold academic standards or to even accelerate academic
development when pupils with SEND need to be accommodated
(Dare and Nowicki, 2023). One strategy is to develop personal
development and achievement plans for pupils with SEND (Lange,
2017) and to use differentiated instruction (Nusser and Gehrer, 2020),
for instance by marking of pupils’ work using different scales.
However, to-date research on adjusted marking scales is nearly
non-existent, presumably because it is more common to provide
additional support to reach common standards (Carter et al., 2022).
The school marks of pupils with SEND are reported to be lower than
those of the mainstream children, beginning already in primary
school and presumably continuing thereafter, which shows no
indication of an adjusted marking scale that would make allowances
(Parsons and Platt, 2017).

A review showed that to evaluate academic abilities in populations
with diverse special educational needs is challenging because of the
differences in methodology used in assessments (Evans et al., 2017).
Based on Festinger (1954), Bosch (2023) differentiates between the
factors task, authority and evaluation structure as being involved in
assessment. In the evaluation structure, there are two functions: self-
improvement and self-enhancement. Bosch explains that downward
comparisons, frequent on-the-spot comparisons, and a lower
perceived importance of academic achievements are common among
low achievers. In order to compensate for a tendency to assign lower
marks to pupils with special educational needs when marking them,
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teachers must modify expectations and criteria in their performance-
related marking scales.

The current study

The current study is assessing whether the marks of pupils with
SEND reflect their competencies to the same degree as in mainstream
pupils. The study was conducted in Germany where a SEND diagnosis
can be based on one or more of the criteria learning difficulties,
emotional and social developmental problems, language problems,
physical and motor developmental delays, mental development,
problems with hearing and vision, and autism (Gebhardt et al., 2015).

Both the competencies and grades of pupils could be compared
starting in the second year of secondary school. It could be assumed
that a degree of leniency and consideration of effort (Jung, 2008)
would produce somewhat lower correlations between competencies
and grades in pupils with SEND rather than being non-significant.
This would be the case because grades must not be arbitrary as also
schools with inclusive schooling are assessed and often part of large-
scale evaluations (Welsh and D'Agostino, 2008).

The large-scale study of grades and assessment of competencies
was carried out in a nationwide research project to evaluate the results
of inclusive education on a longitudinal basis at the secondary school
level (Schmitt et al., 2023; Schmitt et al.,, 2020) in Germany. The
current longitudinal correlative study analyzes the development of
competencies and school grades in German and Mathematics only in
secondary schools with inclusive schooling in Germany (INSIDE
project) in mainstream pupils and those with SEND (Schmitt et al.,
2020). The INSIDE project was launched in 2016 when the current
state of educational inclusion in Germany needed to be explored to
ascertain whether Germany had achieved the aim of the UN
Convention on the Rights of Persons with Disabilities to include
pupils with special educational needs into the mainstream school
system. The first phase of the project focused on investigating the
conditions that make inclusive learning successful, which are crucial
for developing political strategies and reform measures. Until 2021,
main questions of the INSIDE project were for instance, first, what are
classroom processes that contribute to the successful individual
development of students with special educational needs, and second,
what effects does inclusion have on fellow students without special
needs? In a second phase of the INSIDE project, from 2021 until 2025,
as the school cohort was nearing completion of secondary school,
further research questions were how pupils who were taught
inclusively would envisage their further life trajectory. In the current
study, it is investigated whether in pupils with and without SEND,
competencies as measured by educational tests in German language
and mathematics are correlated with the grades that teachers give
them in these subjects.

Brookhart et al. (2016) describe in a very thorough review that
grading developed from oral evaluation into an increasingly
standardized assessment, so much so that some in education were
equating grades with competencies and were asking for reliability to
be as high as in psychometric assessments. US studies found a
correlation between standardized tests and school grades to be around
.50, as grades are considered ‘academic enablers. School grades were
found to be more reliable predictors of school success than
psychometric tests that measure competencies. Bowers (2011)
suggested that effort, engagement and participation would contribute
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to a school grade in addition to academic ability. Other academic
enablers were punctuality and quality of homework, oral participation
during school hours, application of learning strategies and the ability
of pupils to work together in groups. Hence, it is assumed here that
competencies and school grades represent different but overlapping
areas in development and that the current study will deliver new
results on the degree of overlap in inclusive schools in Germany.

Previous research suggests that especially school grades in
German language are susceptible to factors beyond competence and
academic enablers. For instance, teachers with high expectations and
a positive attitude toward ethnicities also have pupils with better
marks while this was not the case in mathematics (Peterson et al.,
2016). Moreover, we find the old acquaintance of gender for language
grades with a large effect size of —0.94 predicting better grades for girls
and to a lesser degree the mother’s university education (—0.19) as well
as a migration background (0.26) and being on an academic school
track (—0.33) (Bayer et al., 2021). Most relevant for the current study,
in this study the variable special educational needs showed an effect
size of 0.71, independently of the number of students with SEND in
the school and the teacher variables. Bayer et al. (2021) state that this
effect could not be interpreted meaningfully because the assessment
process varies.

Thus, the first hypothesis was that also in the current study, pupils
with SEND would have lower school grades and competencies. The
second hypothesis was that nevertheless, their competencies scores
also improve in this longitudinal data set. The third hypothesis was
that their competencies systematically correlate with school grades as
in mainstream pupils, although perhaps not to the same extent. Such
a result would imply that while the assessment process of pupils with
SEND may vary, the school grades would still be systematically related
to related to their abilities in the two school subjects, with higher
correlations in mathematics than in German language, albeit to a
lesser degree than in the pupils without SEND.

Methods
Participants

The original sample size was N=3,385, with 1,708 boys (50.5%)
and 1,677 girls (49.5%). At the beginning of the longitudinal data
collection in the INSIDE project in 2018/9, adolescents were between
10 and 15years, with most pupils at age 12 (65.1%). For 10.7% or 359
teenagers, German was not the first language. The number of
participating schools nationwide delivering data on the school subjects
Mathematics and German language decreased from 214 schools in
2018/19 (N=3,385 pupils) to 45.6% of the participants in 102 schools
(N=1,544 pupils) in 2019/2020 during the first wave of COVID-19
when schools were closed because vaccinations were not yet available.

The data used in the current study were collected longitudinally
for the school years 2018/19 (T1) and 2019/20 (T2) from N=2,999
adolescents. There were 1,519 boys (50.7%) and 1,479 girls (49.3%).
Pupils were given T2 grades before the COVID-19 epidemic in
January/February 2020, but data on grades were collected from May
to July 2020 when schools were closed and pupils had to carry out
home schooling. The data set of one adolescent was excluded due to
missing values for the competencies variable at both points of
measurement. The mean age of the remaining sample (N=2,998) at
T1 was M =12;7 (years; months), with SD=7 months. For three data
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sets, no information about the special educational needs status
was available.

When comparing the three groups, that is pupils without SEND,
pupils with SEND diagnosed and pupils with SEND assessed by the
school, it turned out that there were 1,328 boys (49.3%) and 1,368 girls
(50.7%) pupils without SEND, 156 boys (61.9%) and 96 girls (38.1%)
pupils with a SEND certificate and 33 boys (70.2%) and 14 girls
(29.8%) with a school assessment of SEND. Chi-square analysis
showed that there were significantly more boys in the two SEND
groups, y*(2, 2,995)=22.06, p<0.001.

With regards to the number of languages spoken, data was not
available for some pupils. ANOVA showed that there was no
significant difference, F(2, 2,565)=.01, p=.999 as the majority of
adolescents spoke only one language (without SEND 87.4% of 2,565
pupils, SEND certificate 87.2% of 228 pupils, SEND school 87.2% of
39 pupils) and also the number of pupils speaking a second language
was similar (without SEND 12.4%, SEND certificate 12.7%, SEND
school 12.8%).

Likewise with regards to the educational background of the
pupils, data was not available for some pupils. The length of education
in years of the father was not significantly different in the three
groups, F(2, 1463) =.03, p=.967, as the years in education was very
similar (without SEND M =11 years 8 months of 1,350 pupils, SEND
certificate M=11years 8 months of 98 pupils, and SEND school
M=11years 4months of 15 pupils). The length of education in years
of the mother was also not significantly different in the three groups,
F(2, 1545)=1.07, p=.345, as their years in education only varied
slightly (without SEND M = 11 years 11 months of 1,428 pupils, SEND
certificate M =10years 11 months of 101 pupils, and SEND school
M=13years 0 months of 16 pupils).

The Bundesland where pupils lived are known but it is
prohibited by the German ministry for research and education
who financed the data collection to analyze differences between
the federal states in Germany. For the interested reader, there is
a report available that summarizes the different policies and
strategies of implementing inclusive education in each
Bundesland (Lange, 2017). Moreover, because there were no
significant differences between the parental educational and
migration background, these variables were not included in the
statistical analyses. Gender could have been included in the
statistical analyses, but first, sex differences were not part of the
hypothesis, and second, the sample size of the pupils with SEND
based on a school assessment was too small to be split up.

Measures

Competencies

The assessment of competencies was not part of regular school
assessments. Instead, for the nationwide assessment, extra-curricular
specially developed tests were given across parts of the country
(Bundeslander). German language competencies were determined
through non-fiction texts, advertising texts, literary texts and
instructional text comprehension (Berendes et al., 2013). Mathematics
competencies were assessed with established mathematics tests (Bos
et al.,, 2009). The language test lasted about 30 min and the math test
about 45 min. The variables of the competency measures are based on
Item Response Theory and are Weighted Maximum Likelihood
Estimates (Warm, 1989). Scores were normally distributed.
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School grades

School grades were entered in questionnaires by the schools.
Grades that used point systems were recoded into the common and
well-known grading scale from 1 to 6 using publicly available
conversion tables. A grade of 1 is very good, 2 is good, 3 is satisfactory,
4 is sufficient, 5 is fail (with compensation opportunity by better
grades in other subjects when considering progression) and 6 is fail
(without compensation opportunity). Half-grades and other further
grade qualifications through an asterisk or a plus/minus were not
taken into account. For analyses purposes, no difference was made
between grades of pupils with and those without SEND as they were
on a common scale of 1-6 although evaluation criteria may have
differed (Bosch, 2023).

Procedure

The data collection was approved by the education resp. culture
ministries of the Bundesldnder. All schools, teachers, and parents
on behalf of their pupils had consented to the voluntary
participation in the project. They received a data protection sheet
detailing their rights to refuse participation without disadvantage.
Data collection was carried out in all Bundesldnder apart from
Berlin and Brandenburg because of their different school pathways.
The data collection was outsourced. Competencies were tested in
the classroom by experienced experimenters who were trained by
their employer, the International Association for the Evaluation of
Educational Achievement (IEA) (Stichting I.E.A. Secretariaat
Nederland), Hamburg branch. School coordinators filled in
questionnaires detailing, for instance, pupils’ school grades,SEND
certificate, types of support etc. At the second point of
measurement (T2), on-site assessment of competencies was
delayed from spring to autumn as schools could be closed because
of COVID-19. Yet school grades were entered from May to July as
planned but with the questionnaires of 541 pupils (20.85% of N)
sent by mail to those schools that were closed because of infected
pupils or staff.

Study design

This study analyses data from the project ‘Inclusion in and after
lower secondary tier in Germany’ that was supported by the German
Federal Ministry of Education and Research (BMBF) under grants
IN1503A, IN1503B, IN1503C, and IN1503D to the Leibniz Institute
for Educational Trajectories (LIfBi) in cooperation with a nationwide
network. A public user data file will be published on project
completion in 2025. The author reports that there are no competing
interests to declare.

Ethical considerations

The participation in this study was completely voluntary. All
consent forms were vetted by the internal data protection department
in the Leibniz Institute for Educational Trajectories before they were
submitted to the culture ministries of the Bundesldnder. Requested
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modifications were made accordingly. Consent by school, parents or
adolescents could be withdrawn at any time via email to the data
collection agency.

Data analyses

Partially missing data was imputed. The imputation method for
missing data was automatically selected by SPSS 28.0. Missing values
for the school grade variables were supplemented in 100 imputations
(logistic regression). Missing values in competencies in German
language and Mathematics were imputed 100 times with predictive
mean matching (PMM). The three hypotheses were tested with t-tests
and correlations. Imputed data sets were pooled and analyzed in SPSS
28.0 using the split-file procedure. Power analysis showed that a
two-tailed t-test requires 100 participants according to Faul et al.
(2007). There are two groups of adolescents with special needs and
disabilities (SEND), those who have an officially registered SEND
certificate (n=252) and those who receive SEND support because the
school they attended estimated that this would be beneficial for the
pupil (n=47). According to the power analysis, the two groups of
pupils with SEND, either diagnosed or assessed by the school, should
have been aggregated into one group, but because it was unclear
whether these groups were different, the split into two groups
was maintained.

Competencies and school grades were longitudinally assessed in
grade 6 (T1) and grade 7 (T2) and compared with pairwise t-tests
(two-tailed). Because of the number of correlations, only p-values
<0.001 are indicated in the tables. Effect sizes were not aailable for
pooled data, but the standard error and the confidence interval are
tabulated. These longitudinal correlations of competencies and school
grades are reported before correlations between competencies and
grades at T1 and 2, respectively. Visualizations were produced with
JMP (SAS) based on the imported SPSS data spreadsheet. Curves were
smoothed (Spline method), not trimmed, and show the means pooled
across imputed data sets with the Confidence of Fit as shaded area
along the curve.

Results
Longitudinal development

This section tests the first and second hypotheses that pupils with
SEND would have lower school grades and competencies but
nevertheless, their competencies scores would also improve in this
longitudinal data set.

Table 1 shows how competencies and school grades developed in
adolescents with and without SEND. Competencies of all adolescents
had significantly increased in the following school year, albeit those of
adolescents with SEND from a lower baseline. In contrast, the grades
stayed the same. The school grades at T2 were always somewhat lower
than at T1 but this decrease was not significant. Also correlations
between T1 and T2 were significant for competencies, but not for
school grades.

Progression trajectories of the three groups between T1 and T2
was further explored with visualizations, with the outcome variable
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TABLE 1 Longitudinal group means of the three SEND groups at T1 and T2 (Pearson pairwise t-tests, two-tailed).

Competencies

MT2

df

German language

No SEND 2,696 0.04 (0.02) 0.52 (0.03) 569 —18.92%#% —0.53/-0.43 0.677
SEND CERT 252 —0.73 (0.09) —0.15 (0.08) 1,132 —7.82%% —0.73/-0.43 0,703
SEND School 47 —0.81(0.18) —0.11(0.17) 656 —3.72%k —-1.07/-0.33 0.60%#
Mathematics

No SEND 2,696 0.07 (0.02) 0.69 (0.03) 435 —25.84% % —0.67/-0.57 0,715
SEND CERT 252 —0.78 (0.08) 0.00 (0.08) 1,050 —10.62%#% —0.93/-0.64 0.70%5#
SEND School 47 —0.63 (0.18) 0.12 (0.17) 801 — 447k —1.09/-0.42 0.66%*

German language

School grades

No SEND 2,696 2.9(0.02) 3.2 (0.41) 100 —0.76 —1.13/0.50 0.40
SEND CERT 252 3.3(0.06) 3.4 (0.40) 107 —0.35 —0.93/0.65 0.34
SEND School 47 3.7(0.16) 3.7(0.52) 144 —0.04 —1.06/1.02 0.31
Mathematics

No SEND 2,696 2.9 (0.02) 3.2 (0.40) 100 —-0.76 —1.11/0.49 0.39
SEND CERT 252 3.3(0.07) 3.5 (0.36) 111 —0.59 0.50/—0.59 0.32
SEND School 47 3.5(0.18) 3.7 (0.48) 161 —0.36 -1.21/0.83 0.22

SEND CERT =SEND certificate; SEND School = SEND school assessment, ***=p <0.001, SE in brackets, CI, Confidence interval lower/upper boundaries.

T2 always on the x-axis. Figure 1 visualizes the correlations between
T1 and T2 for Mathematics (Figure 1A) and for German language
(Figure 1B). The diagonal axes visualize a perfect correlation of 1
between T1 and T2, that is, competencies would not have changed. If
a curve would run above the diagonal, competencies would have
regressed during COVID-19, for instance a value of 1 slightly above
the diagonal at T1 would have changed into a score of 0 at T2.
However, curves below the diagonal show that competencies of the
group have improved in the following year.

Figure 1 shows that only those adolescents who showed very low
competence in either subject were not doing well in the following
year at secondary school. Pupils of all three groups could be found at
this tail end of the curve. Otherwise, all groups’ scores were located
below but close to the diagonal which showed that they had improved
somewhat. The scores of adolescents with SEND did not considerably
differ compared to mainstream teenagers. Of note are also
improvements at the upper end of the competency scale, below and
further away from the diagonal, which indicated especially large
improvements at T2. In comparison, in German language competence
development, there were less pronounced changes at the tail ends of
the scale.

Visualizations of plotted school grades are shown in Figure 2,
again with the outcome variable T2 on the x-axis. School grades did
not change significantly, but they were also not highly correlated (see
Table 1). Hence, for school grades a different picture emerged than
for competencies. In Figure 2, the scales of the y-axes are reversed
because 6 is the lowest mark, while 1 is the best mark. Group
differences were particularly pronounced at either end, for fail grades
and for best grades. This was especially the case for the German
language grades.

Frontiers in Education

At the tail end above the diagonal, there are those pupils who had
earned a complete fail mark at T2. At the tail end below the diagonal,
there are those pupils who had earned the best mark at T2. The
spread between groups thus shows that change in a negative or
positive way was especially pronounced at the tail ends. Thus, we find
that in both Mathematics and German language, mainstream
adolescents could still improve their grades from an already good
grade, while pupils with SEND earned a best mark even from a lower
baseline. There were also mainstream pupils with average grades who
failed at T2, while those pupils with SEND who completely failed had
already had lower than average marks at T1. In contrast, for the
mid-level pass grades that stayed stable (along the diagonal), grade
differences between the three groups were reduced. Thus, the low and
not-significant correlations between T1 and T2 are explained mainly
by changes in the tail ends of the grading scale.

School grades and competencies

This section investigates the third hypothesis that states that
competencies systematically correlate with school grades not only in
mainstream pupils, but also in pupils with SEND although perhaps not
to the same extent. The expectation was that in adolescents with SEND,
the correlations between competencies and grades should be lower but
still significant and follow the same pattern of results, with correlations
between competencies and grades being higher in mathematics.
Correlations in Table 2 are listed separately for the three groups.

Correlations between grades and competencies are reported for
each point of measurement, but also between T1 and T2, because a
grade at T1 may also indicate potential at T2. While grades at T1 are

frontiersin.org


https://doi.org/10.3389/feduc.2024.1429899
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Lange-Kuettner

10.3389/feduc.2024.1429899

A
5
4
3
2
A
1.
g
E
S
5 0
5
R
-2
-3
-4
-5
5 -4 -3 -2 -1 0 1 2 3 4 5
Mathematics Competencies T2
Group —Mainstream - -SEND Certificate  ----SEND School Assessment
B
5
4
3
2
Bl
H
g
&0
£1
-2
-3
-4
-5
-5 -4 -3 -2 -1 0 1 2 3 4 5
Reading Competencies T2
Group —Mainstream - -SEND Certificate ----SEND School Assessment
FIGURE 1
Longitudinal correlations of competencies in German language and
mathematics. (A) Mathematics competencies development.
(B) Reading competencies development.

significantly correlated with competencies at T1 and T2, correlations
of grades at T2 with competencies at T2 were not reliable for any of
the three groups. Correlations of competencies and grades were
higher in mathematics than for German language in both mainstream
pupils and those with a SEND certificate.

In order to explore why a change in the strength of the
correlations between competencies and grades occurred at T2,
the correlations at T1 and T2 are visualized in Figure 3. The
stronger the slope of the curves, the higher the correlation
between competencies and school grades; the more horizontal
the curve, the lower the correlation.

In Figures 3A and 3B for T1, the curves show a clear diagonal for
mainstream pupils and those with SEND for mathematics. In German
language, the curves for adolescents with SEND have a different shape
than a diagonal, as again at the tail ends of both the fail and the best
grades, differences between the three groups were larger than in the
mid-range. Figures 3C and 3D show that at T2, marking appears to
be arbitrary and unrelated to their actual competence.
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FIGURE 2

Longitudinal correlations of school grades in German language and
mathematics. (A) Mathematics grades development. (B) German
language grades development.

Discussion

The current longitudinal study investigated a first hypothesis that
pupils with SEND may have lower grades and competencies but - in
a second - hypothesis whether both mainstream and pupils with
SEND would develop their competencies and improve their grades in
secondary schools with inclusive education. Competencies and school
grades are considered to be important areas in development that are
different but interrelated (Lettau, 2021). We did find that pupils with
SEND have initially lower competencies and school marks in
secondary school. Nevertheless, like in mainstream pupils, their
competencies improved, while grades were stable. The third hypothesis
was that in pupils with SEND, grades should be correlated with
competencies like in mainstream pupils although not as strongly. It
was interesting to note that the correlations between competencies
and school grades were consistently higher in mathematics than in
German language for almost all pupils. It may be the case that
mathematics’ teachers are more objective and less biased against
certain pupils than language teachers as beliefs and opinions will
matter less (Bittmann and Mantwill, 2020; Peterson et al., 2016). In
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TABLE 2 Domain-specific correlations between competencies and
school grades.

School grade ‘ Competencies T1 ‘ Competencies T2
No SEND (n=2,296)

German language

German T1 —0.305%** —0.297%%%*
German T2 —0.174 —0.168
Mathematics
Math T1 —0.3927%%* —0.4407%#%
Math T2 —0.271 —0.264
SEND certificate (n=252)
German language
German T1 —0.185 —0.186
German T2 —0.143 —0.158
Mathematics
Math T1 —0.288%##* —0.288%#*
Math T2 —0.230 —0.181
SEND School Assessment (n=47)
German language
German T1 —0.348 —0.307
German T2 —0.080 —0.142
Mathematics
Math T1 —0.385 —0.386
Math T2 —0.180 —0.153
k= p < 0,001,

confirmation of the third hypothesis, this was true for both pupils with
and without SEND. This is even more remarkable given that
mathematics was harder to teach during the COVID19 pandemic
(Lange-Kiittner, 2024). This result confirms the third hypothesis that
school grades and competencies in pupils with SEND would
be showing the same pattern of correlations albeit to a lesser degree.

An unexpected finding emerged from the visualizations that
showed that fail grades and best grades at either end of the scales
often showed the most variance between the three groups, while the
mid-scale grades and competencies showed less variance. As such,
this is a finding that is not in line with the longstanding complaint
that teachers’ grading is too harsh (Rugg, 1918). Rather than explain
this with positive or negative mood which when experimentally
induced could influence marking (Brackett et al., 2013), it is suggested
here that it indicates that teachers were especially determined to
follow their belief that a pupil must be failed or rewarded in order to
encourage performance (Lipnevich et al., 2021). Lipnevich et al.
(2021) showed that while negative feedback was likely to elicit
negative emotions in pupils, there was also an indirect effect that this
experience served as a motivational factor to improve performance.
Nowadays’ tests are or should be usually constructed in such a way
that they have questions where the correct and the false answer is
clear and for more complex assessments, little room for maneuver
and interpretation is given by a priori guidance of the expected
components of an answer (Vista et al., 2015).

However, it could also be argued from the results of the current
study that the competencies’ progress analysis also showed that indeed
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there was the most change at the tail ends of the scale in either
direction, supporting the assumption that at the tail ends of the scales
are scores of pupils with the most variable performance, for better or
for worse.

As hypothesized, competencies and school grades were
significantly correlated with each other at T1 in both school subjects
in mainstream pupils, and as predicted, correlations were higher for
mathematics than for German language. For the sample of pupils with
a SEND certificate, competencies and school grades were significantly
correlated only in mathematics. Moreover, as predicted, correlations
in mathematics at —0.29 for pupils with a SEND certificate were
significant but somewhat lower than in the mainstream sample with
correlations between —0.39 and —0.44, but both hover around a third
of shared variance. Thus, in short, it seems that a more objective
marking was available for mathematics than in German language
independently of special educational needs.

It must be said, though, that also for the mainstream children,
these correlations between competencies and school grades at German
schools when compared with those of US schools, where about
correlations were hovering around 0.5 (Brookhart et al., 2016), appear
to be at the lower end. Also analyses of another large German data sets
showed a contingency between competence and school grades was
about one third of the variance and thus below 0.5 (Bittmann and
Mantwill, 2020) even though additional explanatory variables such as
migration and social class background were included (which were
more relevant for German language than mathematics). A
comprehensive model showed that pupils’ motivation was the second
most important factor after their actual performance.

However, at T2, curves had flattened, and marking was more
arbitrary, especially for pupils with SEND who had considerably
improved their competency level but could receive nearly any school
grade in either school subject. Thus, the lower and unreliable
correlations between competencies and grades in mathematics and
German language at T2 were caused by interchangeable marks for
pupils with much improved competencies. This could imply that
teachers were likely to underestimate the competencies of pupils as
they perhaps could not imagine that there can be positive turning
points in students’ learning in secondary school (Appavoo et al.,
2018). Thus, although teachers on average succeeded in lifting most
pupils’ abilities, this seems less reflected in their grading. It must
be noted though that at T2, while the COVID-19 pandemic may not
have had an effect on pupils’ development of competencies (Nusser
et al., 2024), some schools were stressed more than others by the
school closures and the transition to digital remote teaching (Lange-
Kiittner, 2024). Thus, one could suggest that the diminished
reliability of school grades across the three groups of pupils at the
second point of measurement T2 may have been a consequence of
this extraneous factor. Further research would be needed to better
understand institutional school stressors. There is data available from
interviews with directors of the participating schools in the project,
however, their analysis would exceed the limitations of the
current study.

Strength and limitations

The current study is part of the large nation-wide INSIDE
project on inclusive schooling that investigates how well pupils
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with SEND were integrated at secondary school level. This gives
the study impressive statistical power as pupils with SEND often
consist of very small samples. While a limitation is the larger-
than-normal attrition rate during the COVID-19 period, this
shortcoming could be ameliorated with multiple imputations.
During this period, school grades were less reliably related to the
actual competence of pupils. While it does make sense that school
grading would suffer during school closures, it also needs to

Frontiers in Education

be considered that teachers have had less observation time of
their pupils in the classroom and thus they would have had to
make estimates of how much work pupils would have carried out
at home. Another strength of the study is that the longitudinal
design allowed to prove that the competencies of both pupils with
and without SEND improved, even during the COVID-19
pandemic. The fact that both competencies and school grades
were longitudinally assessed was especially beneficial as it could
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be demonstrated that while grades did not indicate progress,
competencies did improve.

Conclusion

The confirmation of the first and second hypotheses that stated
that pupils with SEND show lower performance levels but also
progression, like the pupils without SEND do, is an important
motivation factor for teachers and school administrators to keep a
positive outlook on inclusive education. Theoretically, the empirical
test could have also revealed a much more negative picture, with
mainstream pupils’ competence suffering because of reduced teacher
attention and pupils with SEND suffering even more because of
reduced resources and knowledge about their particular condition.
The current study showed that this was not the case and that academic
development in inclusive schools was robust even during the
pandemic - although school routines such as grading were more
disrupted. The third hypothesis that significant correlations between
competencies and grades would occur in both pupils with and without
SEND was also confirmed. This allows the conclusion that although
allowances when grading work of pupils with SEND would have been
made in relation to their competence, the adjustment would have been
proportionate like for pupils without SEND. An unexpected result was
that variability at the tail ends of the school grading scales showed the
most variability. An implication for the teaching practice could be that
criteria for marking definite fails and outstanding work would need to
be better specified by teachers.
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