126 Sodobna pedagogika/Journal of Contemporary Educational Studies Let./Vol. 74 (140)

Issue 1/2023
pp. 126-143

Jerneja Bone and Daniel Doz ISSN 0038 0474

Comparison of pupils’ attainments between
national assessments of knowledge and final
school grades in mathematics

Abstract: National assessments of students’ mathematical knowledge give educators, students, and
policymakers some important feedback information about the quality of the educational system. How-
ever, this information is sometimes different from the one offered by mathematics teachers. Hence,
it is important to consider both teachers’ grades and students’ attainments on standardised tests.
This study attempted a longitudinal comparison of pupils’ scores on the National Assessments of
Knowledge in mathematics and their final mathematics grades at the end of their final year of primary
school. It was found that the percentage of pupils with the final grade “excellent” is slightly on the rise,
and that the percentage of pupils with the grade “sufficient” is in a slight decline. A high correlation
was also found between the hypothetical National Assessment of Knowledge grade and the final math-
ematics grade received at the end of the pupils’ final year of primary school.

Keywords: external assessment, grading, hypothetical grade, internal assessment, mathematics
UDC: 37.091.26

Scientific article

Jerneja Bone, National Education Institute Slovenia, Organisational unit Nova Gorica, Erjavéeva 2,
SI-5000 Nova Gorica, Slovenia; e-mail: jerneja.bone@zrss.st

Daniel Doz, assistant, University of Primorska, Faculty of Education, Cankarjeva 5, SI-5000 Koper,
Slovenia; e-mail:daniel.doz@pef.upr.si



Bone, Doz 127

Introduction

Assessing students’ knowledge is one of the most important factors in the
learning process (Khadijeh and Amir 2015). The task of teachers, pupils, school
policies and, last but not least, parents is to make meaningful use of the data
obtained from internal and external assessments and interpret them accordingly
(Kartianom and Mardapi 2017; Metsédmuuronen and Ukkola 2022). While teach-
ers and school policies make sense of the data or results obtained to improve or
modify the teaching style and plan changes to the subject curricula (Felda 2018),
pupils use the obtained data to plan their learning and advance their knowledge.
According to Cankar et al. (2019), »[w]lhen analysing and evaluating pupils’ at-
tainments, the school should ask itself two questions: how big the differences in
pupils’ attainments are at the school and between which groups, and where our
attainments stand (e.g. at the level of Slovenia, compared with the previous school
year, etc.)« (p. 9). Considering this statement, policymakers should ask themselves
the following questions: how big are the differences in pupils’ attainments be-
tween schools, between genders, and between the regions (municipalities) in the
country? What do the trends of the longitudinal comparison of attainments indi-
cate? Can the varying attainments be compared, and, if yes, how?

To manage data-based school policies and increase fairness, we must diag-
nose the target subgroups early on, collect the input and output data on these
subgroups, conduct empirical evaluations, and select the appropriate measures.
Such measures should be effective and (1) help teachers in the classroom, (2) help
teachers run their schools, and (3) help in managing school policies at the state
level (W6Bmann 2008).

Significant information can be gained from external examinations or assess-
ments (national or international). By analysing attainments, we can highlight
different knowledge gaps, indicate the areas where lessons should be adapted,
and contribute substantiated arguments to school policy reforms in individual
subject areas. International assessments (e.g. PISA and TIMSS) have aided in the
globalisation and comparability of mathematical knowledge. External and inter-
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nal assessments also intertwine; they have many similarities and differences and
rely on the principles of good assessment practice (validity, objectivity, sensitivity,
reliability, and economy), which is why we expect a certain amount of harmony
between them. Wyatt-Smith et al. (2014) suggested that we can offer young peo-
ple better education when education policies and practices prioritise the improve-
ment of learning and teaching.

At all stages of a mathematics lesson, teachers are oriented towards getting
the pupils to advance their knowledge of mathematics and achieve the set objec-
tives, which are laid down in the curriculum. Throughout the teaching process,
pupils’ knowledge is tested and graded, which is why their attainments are indi-
cated by the grades obtained in internal knowledge assessments and their scores
on external examinations or assessments. Their attainments are also demonstrat-
ed by their performance in mathematics competitions, though not all everyone
attends them (Cankar et al. 2019).

Lindahl (2007), a Swedish study, compared the results of national tests with
the teachers’ assessment of the academic performance of final-year pupils (aged
16). The descriptive statistics revealed that the teachers usually gave more gener-
ous final grades at the end of schooling than justified by the results of the national
tests. Especially for mathematics, a high percentage of pupils failed the national
tests; however, the percentage of final fail grades was smaller. The author high-
lighted that teachers offer more generous final grades to pupils who are likely to
fail the test.

In Slovenia, pupils’ school grades and scores on the National Assessment
of Knowledge are two sources of information on pupils’ attainments that can be
compared and studied from different angles. A norm-based comparison is sensible
only if we convert the National Assessment of Knowledge scores into hypothetical
grades awarded to the pupils (Felda 2018). The National Assessment of Knowl-
edge enables us to monitor an individual or a group of pupils from a specific school,
region, or the entire country over a longer period of time or in a given school year
with regard to their knowledge of a select subject. To determine and assure the
quality of classwork, it is essential that we monitor pupils’ progress (OECD 2008).

A smaller survey conducted on a sample of pupils from one school aimed to
determine how the final grade in mathematics correlates with the result from
the external knowledge assessment and whether the grade given by the teacher
differs considerably from the distribution of scores on the external knowledge as-
sessment. The author established that, in the 1996/97 school year, the final grades
were highly correlated (r = 0.80) with the external knowledge assessment (Smole
1999). In the 2005/06 school year, the correlation between the pupils’ scores on the
external knowledge assessment and the grades given by the teacher in mathemat-
ics class amounted to r = 0.78 (Marjanovi¢ Umek et al. 2006).

Moreover, Marjanovi¢ Umek et al. (2006) determined that the factors that
influence attainment (the characteristics of the learner and the environment) ex-
plain between 37% and 63% of the total variability in the learner’s knowledge when
the latter was evaluated with the National Assessments of Knowledge. Moreover,
the same study determined that, between 56% and 62% of the total variability in
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the learner’s knowledge can be ascribed to the teacher-given grade. Researchers
found that, despite pupils’ attainments at the end of schooling differing very lit-
tle from one another (i.e. they have similar grades in mathematics at the end of
the school year), their achievements on the National Assessment of Knowledge
differ significantly from the teacher-given grade. Systematically investigating the
differences between the teacher-given grades and students’ achievements on the
National Assessment of Knowledge is, nevertheless, important, as it might offer
educators and policymakers a better image of the evaluation standards. In par-
ticular, exploring the possible differences between the internal and external exam-
inations of students’ mathematical knowledge could give us better insights into
grade inflation (Felda 2018), a phenomenon that occurs when the teacher-given
grades are significantly higher than students’ attainments on standardised tests.

Research
Purpose

By comparing the school years 2012/13, 2015/16, and 2018/19, this research
examined whether the percentage of pupils with higher final grades is on the rise
(cf. Felda 2018) and determined the correlation between pupils’ score on the Na-
tional Assessment of Knowledge and the final grade in mathematics at the end of
primary school.

The final grades at the end of primary school were compared with the scores
on the National Assessment of Knowledge in mathematics (which were converted
into hypothetical grades) to determine whether the results indicate a potential
subjectivity in the final mathematics grades.

Methodology

Non-experimental quantitative research method was applied.
Sample

Three samples of ninth grade Slovenian students were considered. The sam-
ple is representative since data is processed for the entire population of pupils

at the end of primary school (Table 1) in all three school years and the National
Assessment of Knowledge is compulsory for all pupils in Slovenia.

School year 2012/13 2015/16 2018/19

Number of pupils in the final year 17140 16648 16668
Table 1: Number of pupils in the population in a selected school year.
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Data collection

The data, collected from the Slovenian National Examinations Centre after
filing an official request, comprised the aggregated scores of pupils on the Nation-
al Assessment of Knowledge in mathematics and the final grade in mathemat-
ics in the final year of primary school at the end of three school years: 2012/13,
2015/16, and 2018/19. Considering a larger time span (e.g. three evaluations in a
period of six years) allows us to better understand the possible changes compared
to a shorter period in time (e.g. three evaluations in consecutive years). The data
was already anonymised; it was not possible to recognise individual students.

Data analysis

Both descriptive and inferential statistical methods were used. The study
initially examined how many pupils with a specific score (expressed in percent)
on the National Assessment of Knowledge in mathematics had the following final
grades in mathematics: insufficient (1), sufficient (2), good (3), very good (4), or
excellent (5). Descriptive statistics were used at this stage.

The method used to calculate the hypothetical grade was the same as the
one that was used by the Mathematics Committee at the National Assessment of
Knowledge in the school years from 2001/02 to 2004/05 and in Felda (2018). The
committee abided by the distribution of grades given to pupils by mathematics
teachers at the end of primary school (RIC 2005).

Let us give an example from 2012/13: out of 17140 pupils in the final year
of primary school, 260 pupils (1.5%) were given the final grade »insufficient« (1).
The same percentage of pupils (i.e. 1.5%) with the lowest scores on the National
Assessment of Knowledge received the hypothetical grade »insufficient«. In real-
ity, 206 pupils scored 12% of all points or less, while 301 pupils scored 14% of all
points or less. That is why a correction was made. For the number of pupils with
the final grade »insufficient« in Mathematics, i.e. 260, it is true that 206 < 260 <
301. A »less strict« version was chosen, and the hypothetical grade “insufficient”
was assigned to pupils who scored 12% of all points or less. The lower limits were
set for the other hypothetical grades similarly. The hypothetical grades were com-
pared with the final grades obtained in mathematics class.

To sum up: the same percentage of pupils who were given »insufficient« as
their final grade in school were also given the hypothetical grade »insufficient«
on the National Assessment of Knowledge; the same percentage of pupils who
were given the grade »sufficient« as their final grade in school were also given the
hypothetical grade »sufficient« on the National Assessment of Knowledge. This
procedure was conducted for each school year separately to determine the lower
limit, expressed in percentage, for each hypothetical grade (Table 2).
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Lower limit in % for a specific hypothetical grade
Hypothetical grade 2012/13 2015/16 2018/19
Sufficient (2) 14 8 12
Good (3) 44 38 36
Very good (4) 58 54 50
Excellent (5) 68 70 66

Table 2: Lower limits in determining the hypothetical grade on the National Assessment of Knowl-
edge.

It has been established that the lower limits for the hypothetical grades
»good« and »very good« have been lowering since the school year 2012/13 through
2015/16 to 2018/19; the difference in both hypothetical grades is 8 percentage
points. The lower limits in the hypothetical grades »sufficient« and »excellent«
vary; the difference between the highest and lowest lower limit in the hypothetical
grade »sufficient« is 6 percentage points, and 4 percentage points in the hypothet-
ical grade »excellent«. For the hypothetical grade »sufficient”, the limit lowered
in the 2015/16 school year compared to 2012/13 school year, and then rose in the
2018/19 school year. The opposite is true for the hypothetical grade »excellent«.
In the 2015/16 school year, the limit rose compared to the 2012/13 school year and
then lowered in the 2018/19 school year.

Pearson’s correlation coefficient was used to calculate the correlation be-
tween the final grade in mathematics and the score on the National Assessment
of Knowledge in mathematics, and between the pupil’s final grade in mathematics
and the hypothetical grade. A ¢-test was used to determine whether the differ-
ence between the final and hypothetical grades was statistically significant. The
ANOVA test was used to check for differences in the means of the dependent var-
iables among the three considered school years. To check the extent to which the
teacher-given grades can predict pupils’ hypothetical grades, a linear regression
analysis was performed.

Results and discussion
Final grade in mathematics

The percentage of pupils with a specific final grade in the analysed school
years (2012/13, 2015/16, and 2018/19) is roughly constant (Figure 1). The smallest
deviation is noticeable in the final grade »insufficient«; there were 1.1% of pupils
with this grade in the 2018/19 school year, and 1.8% in the 2015/16 school year,
which makes up for a difference of 0.7 percentage points. The biggest difference is
noticeable in the grade »excellent«, with 20.6% of pupils being given this grade in
the 2012/13 school year, and as many as 22.3% in the 2018/19 school year.
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Figure 1: Percentage of pupils in the final year with a specific grade in mathematics

Table 3 presents the descriptive statistics of the final school grades in mathe-
matics for the three school years. Despite the differences in means being relatively
small, the ANOVA test revealed that the differences in the means of students’
mathematics grades are statistically significant (F(2;50453) = 12.1; p < .001);
however, the effect size is practically negligible (n% = .000).

School year | N Mean Standard Median Minimum Maximum
deviation

2012/13 17140 3.34 1.14 3 1

2015/16 16648 3.36 1.14 3 1

2018/19 16668 3.40 1.14 3 1 5

Table 3: The descriptive statistics of final school grades

Dispersion of scores on the National Assessment of Knowledge

Pupils with a specific final grade in mathematics achieved highly dispersed
scores on the National Assessment of Knowledge in mathematics. Pupils with the
final grade »sufficient« scored from 0% to around 80% of all points; those with the
final grade »good« scored from 0% to around 94% of all points, and those with the
final grade »very good« from 0% to around 96% of all points. Pupils with the final
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grade »excellent« scored from 14% to 100% (Figure 2). It has been determined that
only pupils with the final grade »excellent« scored all the points on the National
Assessment of Knowledge in mathematics, whereas a score of 0% was observed in
pupils with final grades ranging from »insufficient« to »very good«. A thorough
review of the data (Figure 2) revealed that the highest percentage of points scored
on the National Assessment of Knowledge in mathematics with regard to each
final grade has not deviated considerably over the years. The biggest deviation (by
8 percentage points) was noticeable in pupils with the final grade »excellent« :in
the school years 2012/13 and 2015/16, the lowest score attained by such pupils was
14%; in the 2018/19 school year it amounted to 22%.

% 0 2 4 6 8 10 12 14 16 18 20 22 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100
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Figure 2: Dispersion of scores on the National Assessment of Knowledge in mathematics with regard
to the final grade in mathematics.

A more thorough review of the data also points out »loners« (e.g. in Table 4
for the 2012/13 school year). They are those rare pupils with the only lowest score;
pupils with the next high score appear much later (e.g. in the 2012/13 school year,
one pupil with the final grade »very good« scored 0% on the National Assessment
of Knowledge in mathematics; the next two pupils scored 14%, and were then
continuously followed by pupils with scores of 20% and higher).

Score on the National Assessment of Knowledge (in %)
Final grade 0 2 4 6 8 10 |12 | 14 | 16 18 20 22 24 26
Insufficient (1) 0 |3 1 (3 (3 |9 12 |14 |8 12 13 14 11 19
Sufficient (2) 3 |8 7 16 |21 (46 |63 [ 76 | 103 | 121 | 172 |166 | 195 | 203
Good (3) 0 (1 (0 |0 [3 |4 [2 [2 |9 9 25 |23 |36 |36
Very good (4) 1 |0 (0 |0 (O |O (O [2 |O 0 2 2 1 3
Excellent (5) 0 [0 |0 |O [0 |O (O [1 |O 0 1 0 0 1

Table 4: Showing the »loners« in the 2012/13 school year
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Average scores on the National Assessment of Knowledge

The average score or the average number of points in percent achieved on
the National Assessment of Knowledge in mathematics is always around 50%;
the exact data for each school year is shown in Table 5. The ANOVA test revealed
that, among the three considered school years, there are statistically significant
differences (F(2;50453) = 204; p < .001) with a small effect size (n2 = .008).

School year | N Mean Standard Median Minimum Maximum
deviation

2012/13 17140 55.3 19.8 56 0 100

2015/16 16648 51.5 21.8 52 0 100

2018/19 16668 51.1 21.5 50 0 100

Table 5: The descriptive statistics for the National Assessment of Knowledge in Mathematics (all
results are expressed in percentage points).

The average value of scores on the National Assessment of Knowledge in
mathematics with regard to the final grade in mathematics was calculated using
the weighted arithmetic mean. It was then determined that the average values
in the school years 2015/16 and 2018/19 are very similar; a smaller deviation is
noticeable in 2012/13 (Table 6). It has been established that the deviation in the
2012/13 school year, when compared to the 2015/16 and 2018/19 school years, is
biggest in the case of the grade »insufficient« (by 7.3 percentage points) and small-
est in the case of the grade »excellent« (by 2.7 percentage points).

Average score in %
Final grade 2012/13 2015/16 2018/19
Insufficient (1) 28.8 21.8 21.5
Sufficient (2) 37.0 31.7 31.2
Good (3) 50.9 46.4 44.6
Very good (4) 63.8 60.4 58.8
Excellent (5) 78.0 75.3 75.4

Table 6: Average value of scores on the National Assessment of Knowledge in Mathematics with
regard to the final grade in mathematics.

Hypothetical grades

Table 7 presents the descriptive statistics for the obtained hypothetical
grades. The means of the hypothetical grades in different school years differ sig-
nificantly (F(2;50453) = 22.8; p < .001), while the effect size is almost negligible
(n? = .001).
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School year | N Mean Standard Median Minimum Maximum
deviation

2012/13 17140 3.47 1.20 3 1

2015/16 16648 3.43 1.15 3 1

2018/19 16668 3.52 1.18 4 1 5

Table 7: Descriptive statistics for hypothetical grades

The results, presented in tables 8 to 10, show the dispersion of National As-
sessment of Knowledge scores and the individual final grades. It has been estab-
lished that none of the pupils with the final grade »insufficient« would have been
given the hypothetical grade »excellent«, and that none of the pupils with the final
grade »excellent« would have been given the hypothetical grade »insufficient«.

Around 1% of the pupils with the final grade »insufficient« would have been
given the hypothetical grade »very good«. In recent years, the percentage of pu-
pils who would have been given the hypothetical grade »good« has been in decline
(from 15.38% in the 2012/13 school year to 5.88% in the 2018/19 school year),
whereas the percentage of pupils with the hypothetical grade »sufficient« has
been on the rise (from 71.54% in 2013 to 82.35% in the 2018/19 school year). The
percentage of pupils with the hypothetical grade »insufficient« varies from 11.92%
in the 2018/19 school year to 14.43% in the 2015/16 school year and to 10.70% in
the 2018/19 school year. The percentage of pupils with the final grade »insuffi-
cient« who would have been given the hypothetical grade »sufficient« increased
in the examined years by more than 10 percentage points; at the same time, the
percentage of pupils who would have been given the hypothetical grade »good«
decreased by almost as much. The question arises whether teachers demand more
than they should for the final grade »sufficient« and unjustifiably give pupils the
grade »insufficient«, making them resit the exam.

The percentage of pupils among those with the final grade »sufficient« who
would have been given the hypothetical grade »excellent« is less than 1, while
the percentage of pupils who would have been given the hypothetical grade »very
good« ranges from 5.46% to 8.49%. The percentage of pupils who would have been
given the hypothetical grade »good« is in a slight decline (from 28.38% in the
2012/13 school year to 25.74% in the 2018/19 school year); the percentage of pupils
who would have been given the hypothetical grade »sufficient« is rather constant
(from 59.64% to 61.88%), as is the percentage of pupils who would have been given
the hypothetical grade »insufficient« (from 3.30% to 3.93%).

The percentage of pupils among those with the final grade »good« who would
have been given the hypothetical grade »excellent« ranges from 6.06% in the
2015/16 school year to 9.48% in the 2012/13 school year. There is a moderate
increase in the percentage of pupils who would have been given the hypothetical
grade »very good«, namely from 23.30% in the 2012/13 school year to 28.90% in
the 2018/19 school year. There is a slight decline in the percentage of pupils with
the hypothetical grade »good« (from 40.93% in the 2012/13 school year to 36.94%
in the 2018/19 school year). The percentage of pupils with the hypothetical grade
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»sufficient« is constant (around 26%). There is less than half a percent of pupils
with the final grade »good« and the hypothetical grade »insufficient«.

The percentage of pupils among those with the final grade »very good« who
would have been given the hypothetical grade »excellent« or »very good« varies
greatly. The difference in the hypothetical grade »excellent« is 12.93 percentage
points, and 11.72 percentage points in the grade »very good«. The percentage of
pupils with the hypothetical grade »good« is rather constant (between 20.15% and
22.35%), as is the percentage of pupils with the hypothetical grade »sufficient«
(between 4.72% and 6.36%). The percentage of pupils with the hypothetical grade
»insufficient« is very low (between 0.02% and 0.15%).

The percentage of pupils with the hypothetical grade »excellent« varies
considerably (from 81.01% in the 2012/13 school year to 69.89% in the 2015/16
school year and to 77.59% in the 2018/19 school year). The percentage of pupils
who would have been given the hypothetical grade »very good« also varies (from
13.99% in the 2012/13 school year to 23.48% in the 2015/16 school year and to
17.94% in the 2018/19 school year). A smaller deviation is noticeable in the per-
centage of pupils who would have been given the hypothetical grade »good« (less
than 2 percentage points). There is less than one percent of pupils with the final
grade »excellent« and the hypothetical grade »sufficient«.

It can be seen that the percentage of pupils with the final grade »very good«
who would have been given the hypothetical grade »excellent« dropped by more
than 10 percentage points between the school years 2012/13 and 2015/16; it then
increased by more than 6 percentage points in the 2018/19 school year. The con-
trary is true for the percentage of pupils with the final grade »excellent« who
would have been given the hypothetical grade »very good«, which increased by
just under 10 percentage points between the school years 2012/13 and 2015/16
and then dropped by more than 6 percentage points in the 2018/19 school year.

Final grade Hypothetical grade on the National Assessment of Knowledge

attheendof [y o efiient | Sufficient (2) | Good (3) Very good (4) | Excellent (5)
schooling 1)

Insufficient 11.92 71.54 15.38 1.15 .00

(6]

Sufficient (2) | 3.36 61.88 28.38 5.46 .92

Good (3) .23 26.05 40.93 23.30 9.48

Very good (4) | .02 4.81 22.69 31.26 41.22
Excellent (5) | .00 .40 4.60 13.99 81.01

Table 8: The percentage of pupils with the hypothetical grade in relation to a specific final grade in

mathematics at the end of schooling in the school year 2012/13.
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Final grade Hypothetical grade on the National Assessment of Knowledge

at the e nd of Insufficient Sufficient (2) | Good (3) Very good (4) | Excellent (5)
schooling )

Insufficient 14.43 73.49 11.41 .67 .00

1

Sufficient (2) | 3.39 59.64 28.17 7.60 .66

Good (3) .34 25.58 40.38 27.64 6.06

Very good (4) | .02 6.36 22.35 42.98 28.29
Excellent (5) | .00 .83 5.80 23.48 69.89

Table 9: The percentage of pupils with the hypothetical grade in relation to a specific final grade in

mathematics at the end of schooling in the school year 2015/16

Final grade Hypothetical grade on the National Assessment of Knowledge

attheendof [y o rgiient | Sufficient (2) | Good (3) Very good (4) | Excellent (5)
schooling 1)

Insufficient 10.70 82.35 5.88 1.07 .00

(D

Sufficient (2) | 3.30 61.86 25.74 8.49 .62

Good (3) 17 26.07 36.94 28.90 7.92

Very good (4) | .15 4.72 20.15 40.25 34.73
Excellent (5) | .00 .59 3.88 17.94 77.59

Table 10: The percentage of pupils with the hypothetical grade in relation to a specific final grade in
mathematics at the end of schooling in the school year 2018/19

Correlation between students’ achievements

This study examined the correlation between pupils’ grade in mathemat-
ics and their score on the National Assessment of Knowledge in mathematics.
The survey encompassed all the students who took the National Assessment of
Knowledge. For the school year 2012/13 (r = .770; p < .001), 2015/16 (r = .751,
p < .001), and 2018/19 (r = .770; p < .001), the Pearson’s correlation coefficient
indicated a positive and rather high correlation, indicating that pupils with higher
final grades in mathematics also scored higher on the National Assessments of
Knowledge in mathematics.

Each pupil was assigned a hypothetical grade. The hypothetical grade av-
erage (Table 7) ranges from 3.43 to 3.52. Table 11 shows the average differences
between final grades and hypothetical grades. The average difference between the
final grades and the hypothetical ones varies from -0.0682 to -0.137. With a ¢-test
for independent samples, it can be shown that hypothetical grades are statistically
higher than the average final grades (p < .001), as anticipated, because the lower
limits for the hypothetical grades were defined based on the final grades but under
less strict conditions, which means that the lower bounds might be estimated less
strictly as the one presented in the Data analysis section.
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School year
2012/13 2015/16 2019/19
Average difference -0.137 -0.0682 -0.119
between the final and the SE = 0.006 SE = 0.007 SE = 0.006
hypothetical grades
t-test t(17139) = -21.9 $(16647) = -10.5 t(16667) = -18.7
p <0.001 p <0.001 p < 0.001

Table 11: The differences between final grades and hypothetical grade average, and the results of the
t-test

Lastly, the study examined how many pupils would have been given a hypo-
thetical grade higher than the final grade, how many would have been given the
same grade, and how many a lower grade than the final one. It has been deter-
mined that just over half of the pupils would have been given a hypothetical grade
that equals the final grade; roughly one-fifth of the pupils would have been given a
hypothetical grade lower than the final grade; and just under a third of the pupils
would have been given a hypothetical grade higher than the final grade (Figure 3).
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Figure 3: Percentage of pupils with specific hypothetical grades with regard to the final grade

After converting the scores (expressed in percentage) on the National As-
sessment of Knowledge in mathematics into hypothetical grades that the pupils
would have been given if only these scores were taken into account, it was exam-
ined whether there was a correlation between these scores and the pupils’ final
grades. The Pearson’s correlation coefficient indicates a rather high positive and
statistically significant correlation between the two variables (Table 12). In this
case too, it can be said that the pupils with higher school grades would have been
given higher hypothetical grades.
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School year

2012/13 2015/16 2018/19
Pearson’s correlation r=0.753 r=0.731 r =0.750
coefficient between p < 0.001 p < 0.001 p < 0.001
hypothetical grade and final
grade

Table 12: Correlation between hypothetical grade and final grade

To verify the extent to which the hypothetical grades were predicted by the
teacher-given grades, linear regression was conducted. In the linear model, the
hypothetical grades were treated as dependent variable, the teacher-given grades
as independent variables, and the school years as parameters. The model was
significant (F(3;50452) = 20992; p < .001), and it explained 55.5% of the vari-
ance. The teacher-given grade was a significant predictor (p = .745; ¢t = 250.75;
p < .001), while the only significant difference between school years was the one
between 2015/16 and 2012/13 (B = -.0540; ¢ = -7.45; p < .001); the difference be-
tween the school year 2018/19 and 2012/13 was not significant (§ = -.00374; ¢ =
-.516; p = .606).

Conclusions

Teachers determine the final grade in mathematics, which is entered in
their school-leaving certificate, at the end of the school year based on the grades
awarded to pupils throughout the school year. This study determined that, over
the years, the percentage of pupils with the final grade »excellent« was on the
rise, the percentage of pupils with the grade »sufficient« was in decline, and the
percentages of pupils with the other final grades varied. The individual learning
differences in the pupils’ academic performance can be explained by their speech
competence, their intellectual ability, their personality dimensions (conscientious-
ness and openness/intellect), and the differences in some of the components of
parental pressure on school work and in the education level of the pupils’ parents
(Marjanovi¢ Umek et al. 2006).

For the school years 2015/16 and 2018/19, the average score on the National
Assessment of Knowledge in mathematics in relation to the final grade is constant
in the case of the final grades »excellent«, »sufficient« and »insufficient«; a smaller
deviation is noticeable in the final grades »good« and »very good«. The average
score on the National Assessment of Knowledge of pupils with the final grades
»excellent« and »very good« was found to be higher than the state average, where-
as pupils with final grades »good«, »sufficient« and »insufficient« were found to
score below the state average on the National Assessment of Knowledge. It can be
concluded that there exists a percentage of pupils who would receive a higher final
grade than the one they were given and vice versa—that is, there is a percentage
of pupils who deserve a lower final grade.

This study confirms that there is a high correlation between the hypotheti-
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cal grade obtained at the National Assessment of Knowledge and the final grade
in mathematics at the final year of primary school. This is demonstrated by the
statistically significant correlation coefficients between the score on the National
Assessment of Knowledge and the final grade, and between the final grade and the
hypothetical grade. This correlation varies and does not indicate a constant trend
(Table 8 and Table 10). This is evident from the dispersion of hypothetical grades
within the final grades.

The correlation between pupils’ grades in mathematics and the score on the
National Assessment of Knowledge in mathematics indicates a positive, rather
high, and statistically significant correlation. It can be concluded that pupils with
higher final grades in mathematics also score higher on the National Assessments
of Knowledge, which is also indicated by the calculated percentage of pupils with a
specific hypothetical grade and final grade in mathematics. The t-test determined
that the hypothetical grades are statistically higher than those given to the pupils
in their school-leaving certificates. Moreover, in just under half of the pupils, the
hypothetical grade was found to differ from the final grade (a higher or lower
grade). This percentage is high and is not dropping, meaning that just over half
of the pupils have the same final and hypothetical grade. It can be deduced that
certain pupils were given an unfair final grade, and that this percentage is not
negligible.

Lekholm and Cliffordson (2008) claimed teachers’ orientation to be one rea-
son for many pupils getting better final grades, especially on account of the nega-
tive effects a bad final grade would have on an individual pupil and on the school
(e.g. repeating a year). They added that competition among schools to enrol pu-
pils (in Slovenia, primary schools are defined by school districts) makes teachers
award higher final grades to compensate for pupils’ poor National Assessments
of Knowledge scores. Therefore, such practices lead to differences in grades and
differences between schools. This has also been confirmed by other studies (Cross
and Frary 1999; Wikstrom 2005).

This study was also interested in the correlation between the final and the
hypothetical grade. The Pearson’s correlation coefficient indicates a rather high
positive and statistically significant correlation, indicating that pupils with higher
final grades have higher hypothetical grades; however, there exists no perfect lin-
ear match between the two variables. Even though pupils’ final grades were found
to match quite well with their scores on the National Assessments of Knowledge,
the correlation is not perfect. Various other factors also influence pupils’ scores
on the National Assessments of Knowledge and their final grades. A vast majority
of pupils with the final grade »excellent« would have been given the hypothetical
grade »excellent«, while not even half of the pupils with the final grade »very
good« would have been given the hypothetical grade »very good« (Tables 8-10).
Likewise, the proportion of pupils with the final grade »good« who would have
been given the hypothetical grade »good« is less than half, while roughly a quarter
of such pupils would have been given the grade »very good« and roughly a quarter
the grade »sufficient« (Tables 8-10). Around 60% of the pupils with the final grade
»sufficient« would have been given the hypothetical grade »sufficient«, and more
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than 70% of the pupils with the final grade »insufficient« would have been given
the hypothetical grade »sufficient« (Tables 8-10).

When explaining the comparisons between the final grade and the score on
the National Assessment of Knowledge, one must take into account that the final
grade and the National Assessment of Knowledge score or the hypothetical grade
are two different criteria of academic performance. The differences between the
final grade and the hypothetical grade can be explained by the fact that teachers
test the knowledge and skills acquired in class in different ways (through, for
example, written or oral tests), whereas the National Assessment of Knowledge
contains only a written test. The final grade is the result of the pupils’ previously
obtained grades (at least six per school year), while the National Assessment of
Knowledge is a one-time event that covers the learning contents of three school
years. The National Assessment of Knowledge does not assess all the target knowl-
edge (it does not, for example, contain tasks that assess the use of a calculator).
Other causes lie in the motivation and effort invested by pupils in taking the test.

Hence, we should keep fairness in mind even when giving final grades, be-
cause a fair system should strive towards making the results of education and
training independent of socioeconomic background and other factors, which lead
to educational disadvantage (Commission of the European Communities 2006).
Hauptman (2012) determined that the only thing that will change teachers’ be-
haviour and, consequently, change pupils’ attainments is a change in teachers’
opinions on self-evaluation. However, this takes longer to realise.

This research is not without limitations. Since national assessment grades
are hypothetical and lower margins should be selected when setting boundaries
for them, this can cause a greater percentage of high grades. These lower limi-
tations are not constant in time; therefore, future studies can examine different
methods to convert achievements on national examinations into school grades.
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PRIMERJAVA DOSEZKOV UCENCEV MED NACIONALNIMI PREIZKUSI ZNANJA IN
ZAKLJUCNIMI OCENAMI IZ MATEMATIKE

Povzetek: Smiselna analiza podatkov, ki jih pridobimo na internih in eksternih preverjanjih znanja,
je pomembna za naértovanje nadaljnjega pouéevanja. V prispevku prikazemo longitudinalno primer-
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