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ABSTRACT
Approximately 12,7% of Year 6 students taking the national exam in math did not
achieve a passing grade year 2018/2019. In this paper, we look at the results of Year 6
students’ 2021/2022 national exam from a cohort of Magma users to determine
whether Magma has helped improve their results. By surveying teachers who use
Magma with their Year 6 classes, 73 teachers provide the results of 2111 students. We
compare them to 2018/2019 Year 6 test results for all Swedish students and we find
that students from the survey had a 24,5% lower Fail Rate. We also compare the results
to the Expected Fail Rate for the specific schools based on previous results and School
Index. We find a weighted average difference of -2,53 percentage points, equivalent to a
19,9% improvement between Reported Fail Rate and the Expected Fail Rate. This
analysis provides strong evidence that students working with Magma performed
significantly better than what was to be expected based on previous results and that
Magma supported teachers in improving student achievement.
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INTRODUCTION
Students in Sweden take a national exam in Year 3, Year 6, and Year 9. One of our goals
at Magma is to help teachers and students improve results in national exams and lower
the share of students who fail the exam, what we term the Fail Rate. In this study, we
take a closer look at Year 6 students that have used Magma when learning math during
the 2021/2022 school year. By reaching out to the Year 6 teachers who have been using
Magma, we were able to analyze the results of 2111 students. The focus of our analysis
is to find out if teachers using Magma have a lower Fail Rate in their classes compared
to the average and expected results.

METHODOLOGY

DATA COLLECTION
To conduct this analysis, we collected data by surveying teachers and used reports
provided by Skolverket. We reached out to teachers who use Magma and have Year 6
classes and received responses from 73 teachers representing 2111 students.

In the survey, teachers were asked about the number of students in their classes
who have received an F (fail) and the number of students who have received scores
between A-E. The survey also included optional questions about how many students
received each letter grade between A-E and whether using Magma helped students
practice and improve their results for the National Exams. We also asked teachers if
they have any suggestions for Magma going forward, intending to use their answers for
this question internally.

Internal data at Magma was used to determine teacher and student activity such
as number of solutions and exercises per class.

We used publicly available data provided by Skolverket about student population
and national exam results from previous years. As data is not available for school years
2019/2020 and 2020/2021, we have used data on fail rates available from 2018/2019.

Skolverket excludes data on Fail Rate of a school if there are 1–4 students who
received F. When conducting the linear regression, we assumed the conservative option
of 2 students with F in these schools. Skolverket furthermore excludes data when a
sample is based on fewer than 10 students. In these cases, we excluded this data point1.

1 Skolverket. (2019). Grundskolan - Resultat på ämnesprov årskurs 6.
https://siris.skolverket.se/reports/rwservlet?cmdkey=common&geo=1&report=gr_prov_ak6&p_ve
rksamhetsar=2019&p_lankod=&p_kommunkod=&p_skolkod=&p_hmantyp=&p_hmankod=&p_flik
=G
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Furthermore, we used the School Index constructed by SCB and Skolverket2,
which is used to allocate state funds to schools. The index uses a number of
parameters, among them ineligibility to higher education, which is proportional to
results on national exams. A higher index indicates a more challenging student
population and a higher share of students being ineligible for upper secondary
education.

ANALYSIS
We compared the percentage of students who failed in our sample to the fail

rate of the whole student cohort who took the 2018/2019 Year 6 national exam. This
allows us to obtain a comparison between our cohort and the average school.

To ensure that our data was not overly skewed towards schools with a low or
high School Index, we also made a comparison to historic results from the specific
cohort of schools represented in our survey. As Skolverket excludes data on Fail Rate for
a large number of schools, we were not able to compare schools to their respective
historic results. To make the comparison we calculated an Expected Result for each
school based on their School Index.

To find an Expected Result for each school we ran a linear regression between
the previous Fail Rate from 18/19 and the School Index where there was available data.
This allowed us to determine what share of students were likely to fail based on the
School Index. Our regression, based on 2520 schools, arrived at an intercept of
0,01079972 and a slope of 0,00108669 which can be used to arrive at the Expected Fail
Rate for a specific school.

RESULTS
There were a total of 2111 students represented in the survey. To assess the
performance of students using Magma, we chose to exclude data from teachers who
had assigned less than 10 exercises on Magma to their students throughout the school
year. This brought the total number of students to 1960 of which 188 had received an F,
or a 9,59% Reported Fail Rate. The previous result for year 6 students throughout the
country was a 12,7% Previous Fail Rate, as reported by Skolverket. This means that
students from the survey had a 24,5% lower Fail Rate than Previous Fail Rate
throughout Sweden.

To ensure that these numbers were not skewed by representation from
low-Index schools, we analyzed the number of students at schools with indexes above
and below 100. We find that slightly more students came from low-index schools, with

2 Skolverket. (2022). Index per skolenhet statsbidrag för likvärdig skola 2022.
https://www.skolverket.se/download/18.37d3246617bea4cb5c71509/1639385387425/Index%20
per%20skolenhet%20statsbidrag%20f%C3%B6r%20likv%C3%A4rdig%20skola%202022.pdf
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1067 students from schools with index below 100 and 893 students from schools with
index above 100.

The graph shows Reported Fail Rate for each Teacher with the corresponding School Index. As expected, we see higher fail rates
at High Index Schools, indicated by the blue dotted trendline. We have also plotted the Expected Fail Rate, based on previous
results of all schools in relation to the School Index, on the red dotted line. Note that the Reported Fail rates in this graph can be
impacted by cohort size, where small classes can lead to higher variance in Reported Fail Rate.

To offset any effect from a skewed school index representation we compared the
Reported Fail Rate for each school with the Expected Fail Rate of those schools
(explained above in Analysis). To exclude the effect of schools with small student
populations we also weighted the results based on the number of participating
students. We arrived at a 2,53 percentage point lower Fail Rate, equivalent to a 19,9%
improvement.

DISCUSSION
This analysis provides strong evidence that students working with Magma performed
significantly better than what was to be expected based on previous results and that
Magma supported teachers in improving student achievement. Any bias towards
Low-Index Schools was excluded by weighting the result based on expected result of the
school. Interestingly, the largest positive impact was seen at the high-index schools,
which are schools with a challenging student population.

One such school, with an index above 200, had a Reported Result of 10% failing
students from a total of 52 students. This can be compared to the previous Fail Rate of
42% at this school. The teacher reporting the results was a high-frequency Magma user
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within the top percentile of users based on student solution count. Magma will follow
up with a qualitative analysis of how this teacher has significantly improved class
results.

In addition to the exam results provided, we also looked at whether teachers
found that Magma helped them practice and improve their students’ results for the
national exams. We found 97% of respondents answering Yes or Maybe, strongly
supporting our hypothesis that Magma can help teachers and students achieve higher
results in national exams.

We encourage further research into how classes perform on national exams to
determine which factors contribute to student performance. Data will remain
anonymous but can be shared upon request and with approval from participating
teachers. Finally, we encourage Skolverket to speed up the publication of official results.
The exams are more useful for schools the sooner they come out, as this helps teachers
to act on the information while it is still relevant. Data risks becoming irrelevant when
publication is delayed.

Limitations
When carrying out this analysis, we faced some limitations. Here is a list of data points
that would have further improved this analysis.

- It would have been valuable to have actual results from the 2021/2022 national
exams for all Year 6 students in Sweden. This would be possible with quicker
publication from Skolverket.

- More data points from previous exams for a more accurate regression.
Skolverket excludes data points when there are fewer than 5 F’s in a cohort or
when a result is based on fewer than 10 students 3.

- More participating teachers for a larger and more reliable data set.

CONCLUSION
In this analysis, we looked at the math national exams results of Year 6 students who
used Magma during 2021/2022. By conducting a survey, teachers who use Magma were
asked about their students’ results as well as whether they think Magma has helped
increase the results. By comparing their Reported Fail Rate to previous results and
Expected Fail Rate, we find strong evidence that classes and students working with
Magma performed significantly better in National Exams in Year 6 than expected. We
also find that teachers subjectively consider Magma helpful in improving results.

3 Skolverket. (2019). Grundskolan - Resultat på ämnesprov årskurs 6.
https://siris.skolverket.se/reports/rwservlet?cmdkey=common&geo=1&report=gr_prov_ak6&p_ve
rksamhetsar=2019&p_lankod=&p_kommunkod=&p_skolkod=&p_hmantyp=&p_hmankod=&p_flik
=G
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Further research is encouraged to determine how students can achieve higher results.
While Fail Rate has been the primary metric of this paper, we encourage research into
grades beyond this metric in determining student results. We also encourage Skolverket
to publish official exam results sooner, so that schools can take action while data is
relevant.
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