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Abstract

This study explores the impact and experiences of test-based learning in mathe-
matics education among upper secondary school students. The primary goal was to
understand how test-based learning influences students’ knowledge development and
their perception of this teaching method. The study compared the performance of
two test-based learning groups against two control groups and collected qualitative
data through surveys and interviews with both students and teachers. The results
show an improvement in mathematical performance for students in the test-based
learning groups compared to their counterparts in the control groups. In one of the
test-based learning group, both initially high-performing and low-performing stu-
dent’s improved their performance. Students in the other test-based learning group
also showed improvement, particularly among the initially low-performing student’s.
Surveys and interviews reveal that most students and teachers perceive test-based
learning positively, emphasizing the method’s ability to identify knowledge gaps and
improve memory retention. However, some students expressed concerns about stress
related to frequent testing. This study concludes that test-based learning can en-
hance mathematical performance, particularly among initially low-performing stu-
dents’. It also highlights the importance of balancing the structure of test-based
learning to minimize stress and provide challenges for high-performing students.
These findings suggest that incorporating test-based learning into mathematics ed-
ucation can be beneficial, provided that the tests are appropriately structured to
motivate and support students at different performance levels.

Keywords: Test-based learning, TBL, Retrieval practice, Test enhanced learning.
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Introduction

This study investigates the impact and experiences of test-based learning (TBL)
among upper secondary school students by analysing data collected over one to
two years. The data were collected by teachers from four different classes at an
upper secondary school. Two of these classes used test-based learning as a learning
method, while the remaining two served as control groups. In the two test-based
learning classes, students were tested weekly on the material they had covered
during that particular week. In contrast, the control groups followed a learning
approach without regular weekly tests. This comparative study provides insights
into the effectiveness of TBL as a learning method and highlights the students’ and
teachers’ experiences with this educational approach.

1.1 Aim

This study aims to gain a better insight into how test-based learning affects knowl-
edge development among upper secondary school students in mathematics, by com-
paring groups who use test-based learning with control groups who don’t. The
study also aims to investigate the experiences of teachers and students in relation
to test-based learning. Such as how the teachers’ workload change by implementing
test-based learning and how students’ feel about an increased frequency of tests.

1.2 Objectives

The effect of test-based learning on student knowledge: Does test-based
learning improve the knowledge of upper secondary school students in mathematics
compared to non-test-based learning?

Students’ experience of test-based learning: What is students’ experience of
having test-based learning, and what are the perceived advantages and disadvan-
tages of the method?

Teachers’ experience of test-based learning: What is teachers’ experience of

using test-based learning, and what are the perceived advantages and disadvantages
of this method?

1.3 Limitations

This thesis focuses on the effects of test-based learning on upper secondary school
students within mathematics, meaning that the conclusions are primarily relevant
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for this specific student group and subject area.

The thesis also focuses on two specific forms of test-based learning. This means that
the thesis does not provide a comprehensive view of how different types of tests can
affect learning and knowledge development.



Background

In this chapter, relevant theory is presented, both regarding different theories about
learning relevant for understanding test-based learning, and how statistical calcu-
lations are made.

2.1 Test-based learning
Test-based learning - How it works

The basic principles of test-based learning involve integrating tests that initiate a
process of continuous recall of information, rather than merely repeatedly studying
material, such as through repeated reading for learning. This method, where infor-
mation is recalled multiple times from long-term memory, strengthens the capacity
to remember what has been learned for the future (Jonsson and Nyberg, 2020).
Typically, learning processes focus on methods to input information into the brain,
while test-based learning focuses on extracting information from the brain. To fur-
ther improve the learning effect, test-based learning is often used in conjunction
with feedback to support knowledge acquisition (Jonsson and Nyberg, 2020).

Direct and indirect effects of test-based learning

Some effects of TBL are presented below, divided into direct effects and indirect
effects (Jonsson and Nyberg, 2020).

Direct effects:

e The implementation of test-based learning enhances both learning and mem-
ory capabilities (Jonsson and Nyberg, 2020).

Indirect effects:

In Pastotter and Frings (2019) a study was conducted that tested university stu-
dent’s retrieval practice. The following two effects were presented in this study.

e Test-based learning contributes to more efficient acquisition of new knowl-
edge(Pastotter and Frings, 2019).

e Test-based learning improves the ability to recall previously studied material
(Pastotter and Frings, 2019).

o Test-based learning increases meta-cognitive understanding(Jonsson and Ny-
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berg, 2020).
Inclusive benefits of test-based learning

TBL not only strengthens memory (Roediger et al., 2011), but also plays a cru-
cial role in identifying "gaps" in knowledge. By integrating tests into the learning
process, educators can pinpoint areas where students lack understanding, allowing
for targeted and efficient learning experiences. As Jonsson and Nyberg (2020) dis-
cussed, when teachers employ TBL, they can better distribute time to areas that
require additional focus, thus tailoring the instruction to meet the specific needs of
each student (Son and Sethi, 2010).This customized approach to teaching ensures
that all students, regardless of their cognitive starting point, can close the gaps in
their understanding, contributing to a more inclusive educational environment.

2.2 Retrieval practice

Retrieval practice and test-based learning are closely related concepts, both hinging
on the idea of using recall tasks to enhance learning. Retrieval practice focuses on
the deliberate recall of information from memory without the immediate pressure
of testing, but with the same goal of strengthening memory retention.

This process, retrieval practice, is grounded in the cognitive principle that active
recall serves dual roles—both assessing knowledge and reinforcing it—has profound
implications for educational strategies. By actively working with what has been
learned, information not only becomes easier to access later but also embeds more
firmly in our memory, making it harder to forget (Bjork, 1988).

A key aspect of retrieval practice is the use of expanding retrieval schedules. These
schedules, characterized by progressively lengthening intervals between recall at-
tempts, are particularly effective in contexts where the learning material is at risk
of being overshadowed by other cognitive activities. The idea of spreading out the
testing occasions is to find a balance — testing too frequently leaves no room to
forget, which is important for making the exercise challenging and thus beneficial.
Testing too infrequently, however, could risk completely forgetting what has been
learned. Storm et al. (2010) underscores this point by demonstrating that such
schedules can significantly optimize long-term memory retention, especially when
there’s a risk that other information might interfere.
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2.3 Previous research on test-based learning

In previous research, test-based learning goes by several names, including retrieval
practice, practice testing and test enhanced learning. To give better insight in how
TBL has been used in previous research, three studies are summarized below:

2.3.1 Study 1

Investigating the efficacy of retrieval practice in university mathematics (Szabé et
al., 2023).

This study investigates how retrieval practice, affects university students’ ability
to tackle complex mathematical problems. This research involved six groups of
undergraduate pre-service mathematics teachers who were taught number theory
using either retrieval practice or traditional methods. The study found that the
groups using retrieval practice showed significantly better performance in solving
complex mathematical problems compared to those who used traditional study
methods, despite starting with lower initial competence levels.

Key findings indicate that retrieval practice consistently benefits students across
different performance levels—low, middle, and high. The experimental design was
robust, utilizing typical course materials and controlling for teacher quality and
individual competence to ensure valid results.

This research underscores the effectiveness of retrieval practice as a powerful edu-
cational tool, particularly beneficial for subjects that require high cognitive engage-
ment, like mathematics. It suggests broader implementation in educational cur-
ricula to improve learning outcomes, emphasizing that retrieval practice not only
enhances retention but also improves problem-solving capabilities. The study sup-
ports the integration of test-enhanced learning strategies across various educational
settings to boost academic performance universally.

2.3.2 Study 2

Effects of spaced, repeated retrieval practice and test-potentiated learning on math-
ematical knowledge and reasoning (May, 2022).

This study evaluates the effectiveness of spaced and repeated retrieval practices
combined with test-potentiated learning on enhancing mathematical knowledge and
reasoning among second-year pre-service mathematics teachers. The key focus was
on how these educational strategies affected the retention and application of both
procedural and conceptual knowledge.

The findings revealed that spaced and repeated retrieval practices significantly im-
proved the students’ abilities in areas requiring familiar algorithmic reasoning and
procedural knowledge. However, these practices were less effective in enhancing
flexible and creative use of conceptual knowledge. This suggests that while re-
trieval practices can effectively reinforce established procedures, they may not be
as effective in fostering a deeper, conceptual understanding of new material.

The research utilized a non-experimental design, which is characterized by the ab-
sence of random assignment to groups and no manipulation of the independent
variable, as all participants were exposed to the same educational strategies. The
research employed pre- and post-tests to measure learning outcomes, allowing for



Chapter 2. Background

observation and analysis under natural conditions without experimental interven-
tion.

Statistical analyses, including paired-samples tests, showed significant improve-
ments in the retention and application of mathematical knowledge post-intervention,
confirming the benefits of spaced testing as a learning tool. Theories of storage and
retrieval strength were used to interpret the effectiveness of these practices, indi-
cating that while retrieval strength aids in recalling information, storage strength
is crucial for long-term retention.

2.3.3 Study 3

A Case Study of Using Test-Enhanced Learning as a Formative Assessment in High
School Mathematics (Szeibert et al., 2023).

This study explores the efficacy of test-enhanced learning to improve long-term
knowledge retention among high school students, particularly in a high-needs voca-
tional school. By integrating short tests at the end of each lesson, which assessed
both theoretical and practical problems, the students were able to perform com-
parably to their peers from an elite grammar school. The results indicate that
regular, low-stakes testing can enhance performance and reduce the achievement
gap between students from diverse educational backgrounds. This approach not
only assesses students’ understanding but also provides immediate feedback, help-
ing teachers to tailor subsequent lessons based on students’ needs and improving
students’ grasp of material over time. The report highlights the potential of forma-
tive assessments in mathematics education.

2.4 Cognitive load theory

Cognitive Load Theory (CLT), created by John Sweller, explores how we learn and
how teaching can be designed to fit with how our minds work (Sweller, 1988). It’s
based on understanding that our working memory has limits. As Miller (1956)
discovered, the working memory can hold about seven pieces of information at one
time. This is important for anyone designing lessons because it affects how much
new information students can handle. CLT breaks down cognitive load, or the
amount of mental effort being used, into three types: intrinsic, extraneous, and
germane (Sweller et al., 1998).

Intrinsic load is about how complex the actual learning material is. It is fixed and
depends on what is being taught and what the learner already knows. For example,
learning the symbols for the periodic table like Fe for iron and Cu for copper does
not overload your brain because each symbol is learned by itself (Sweller et al., 1998).

Extraneous load comes from how the information is given to the learner. If
the teaching methods are not clear, it can make learning harder by unnecessarily
filling up the working memory. Sweller (1988) suggests that teaching should aim to
keep this load as low as possible so that the brain can focus on learning.

Germane load is the effort put into making sense of the information and building
knowledge. Instructional designs that help in creating and strengthening schemes,
or frameworks for understanding, are key. They make learning deeper and help
students apply what they’ve learned in different situations. Sweller et al. (1998)
talks about using different problems and examples to increase this type of load for
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better learning.

Effective teaching, according to CLT, is about managing these types of loads. It’s
important to reduce the unnecessary extraneous load while increasing the benefi-
cial germane load, all within the limits of what the content naturally requires (the
intrinsic load). By doing this, teaching can be more aligned with how our brains
work, making learning more efficient and helping students to build strong, lasting
knowledge.

2.5 Self-efficacy

Self-efficacy is a theory developed by the psychologist Albert Bandura in 1997. The
theory can be described as an individuals’ belief in their own ability to succeed in
a given area (Bandura, 1977). Bandura divides self-efficacy into two parts, efficacy
expectations and outcome expectations. Outcome expectations is a person’s belief
that a given behaviour will lead to a certain outcome, while efficacy expectations is
the belief that the behaviour can be executed to reach the desired outcome.

Furthermore, Bandura identifies four sources which contributes to the development
of an individuals’ efficacy expectations:

¢ Performance accomplishments: The development of an individuals’ effi-
cacy expectations when completing a task and thereby increasing their belief
to succeed with said task.

e Vicarious experience: The development of an individuals’ efficacy expec-
tations when observing someone completing a similar task.

e Verbal persuasion: The development of an individuals’ efficacy expectations
when receiving positive reinforcement or feedback from other individuals. es-
pecially if the person giving the reinforcement is an authority.

o Emotional arousal: The development of an individuals’ efficacy expecta-
tions depending on the circumstances surrounding the task. For example, a
stressful and taxing environment may lessen an individuals’ development in
self-efficacy.

To summarize, self-efficacy theory is a way to describe and understand an individ-
uals’ belief in their own ability to succeed.

2.6 Effects of rewards and punishment

Punishment and reward have been shown to play a crucial role in an individual’s
performance, mood, and functions of the autonomic nervous system in behavioral
science studies (Sakuragi and Sugiyama, 2009). However, the effects of these stimuli
are not always consistent and vary greatly depending on the individual’s personality
and the situation in which the stimuli are provided. Generally, such rewards and
punishments drive behavioral patterns through specific systems in the brain that
manage these responses.

Research clarifies that reward often leads to improved mood and reduced stress,
while punishment can cause the opposite. These results are supported by experi-
ments measuring cognitive flexibility and autonomic nerve functions. It is also evi-
dent that an individual’s personality traits play a critical role in how they respond to
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these stimuli. For example, some individuals may show improved performance and
increased stress response as a result of punishment, while others respond positively
under rewarding conditions (Sakuragi and Sugiyama, 2009).

Therefore, it is important in strategic decisions, such as educational or therapeutic
approaches, to not only consider the desired outcome but also take into account
personality traits and situational factors.

2.7 Statistical calculations

This chapter present the statistical method that were used.

2.7.1 Z-score

Z-score is a statistical method to calculate how an observed value compares relative
to the expected values in a standard deviation. When calculating a z-score for an
observation, the value of z becomes a measurement for how near or far away from
the mean value the observed event is(Comet et al., 1999). The formula to calculate
a z-score is:

Here z is the observed score, u is the mean value and o is the standard deviation
for the whole sample. If the observed score is greater than the mean value, the z-
score will be positive and vice versa(Comet et al., 1999). If more z-scores from the
same observation and individual are calculated over a period of time, the difference
between the z-scores can be viewed as an individual’s development in that specific
area(Comet et al., 1999).

2.7.2 T-test

A t-test is a statistical method used to compare the means of two groups to deter-
mine if there is a significant difference between them. There are two main types
of t-tests: the independent t-test and the paired t-test. The independent t-test
is applied when comparing two groups that are not related to each other, such as
two different treatment groups in a clinical study. In contrast, the paired t-test is
used when the same subjects are tested under two different conditions, for exam-
ple, before and after a specific treatment, making the data paired and dependent.
Significance in a t-test arises when the result of the test (the p-value) is less than
the predetermined significance level (usually 0.05). A p-value less than 0.05 sug-
gests that there is less than a 5% probability that the difference in means is due to
random chance, which implies that the difference is statistically significant and not
likely a result of random variations in the data (Kim, 2015).



Method

This chapter outlines the methodological approaches used to investigate the effects
of TBL on students’ mathematics knowledge and their opinions on TBL. The study
employed both quantitative and qualitative methods.

3.1 Evaluation of student performance

In our research on the impact of TBL on upper secondary school students’ math-
ematics knowledge, participants were divided into two main groups: those who
participated in test-based learning and those who belonged to control groups. For
each TBL group, there was a corresponding control group, creating four unique
groups of students. This structure allowed for a direct comparison between each
TBL group and its specific control group. Below is a more detailed description of
the data collection method and the analysis process.

3.1.1 Experimental groups

The investigation into the impact of TBL on students’ mathematics achievements
involved four distinct groups. This setup was integral to the project, providing a
basis for comparing the effects of TBL against non TBL. Below is an overview of
each group’s characteristics and their involvement in the study:

e« TBL group 1 (22 students): This group consisted of second-year upper
secondary school students engaged with TBL since fall 2022. Their routine
included weekly tests. Failure to pass a test necessitated attendance at an
extra math lesson on the following Tuesday, with minor mistakes prompting
a small homework assignment. For those who passed, there were no further
requirements.

o Control group 1 (17 students): Is parallel to TBL group 1 in grade level
but under alternative instruction, this group did not participate in TBL. They
served as the control for TBL group 1, undergoing the same initial diagnos-
tics, midterm assessments, and national exams to ensure a fair comparison of
educational outcomes.

o TBL group 2 (23 students): This group consisted of first-year upper sec-
ondary school students engaged with TBL since fall 2023. Their experience
with TBL was characterized by surprise weekly tests, without any direct con-
sequences tied to their performance.

o Control group 2 (21 students): Matching TBL group 2 in terms of grade
but instructed by a different teacher, this group was not exposed to TBL.
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They served as the control for Group 2, undergoing the same initial diagnos-
tics, midterm assessments, and national exams to ensure a fair comparison of
educational outcomes.

3.1.2 Implementation of test-based learning

Each TBL group experienced TBL differently, with distinct structures tailored to
assess how varying approaches to testing might influence students’ grasp of the
material covered. A more specific description of how TBL was executed across the
two groups is described below:

« TBL group 1: In this group, students were subjected to a consistent test-
ing schedule, with tests taking place on the same day each week. The tests
aimed to assess the fundamental knowledge students acquired from the week’s
material. Each test lasted approximately 10-15 minutes and was conducted
on paper. Following the completion of each test, the teacher reviewed the
answers with the class before personally grading the students’ responses. If a
student failed to pass the test, attendance at a mandatory extra lesson the fol-
lowing week was required. Those who partially passed the test were assigned
homework, whereas students who fully succeeded in the test were exempt from
further assignments or additional lessons.

e TBL group 2: Contrary to TBL group 1, students in TBL group 2 faced
tests on different days every week instead of having the test on the same day
every week. Similar to TBL group 1, these tests were crafted to evaluate
the essential knowledge from that week’s lessons and also lasted about 10-15
minutes, written on paper. However, after these tests, the teacher presented
the correct answers, and students were tasked with self-grading their work.
There were no consequences for failing or partially passing a test in this group.

The tests had no effect on the student’s grades and were only used as a tool to help
them develop their mathematical ability.

3.1.3 Data Collection

Two teachers, each responsible for their respective TBL groups, have collected data
during the period when TBL was implemented in their classes. This data serves
as a basis to track students’ progress in mathematics over the period. Below is a
description of the data points where the measurements were conducted.

For TBL group 1, data collection encompassed four specific points in time:

e Baseline Exam 1: In the fall of 2022, an initial baseline exam was conducted
to establish a baseline for the students’ knowledge in mathematics.

e National Exam: A national exam was conducted, serving as an assessment
of their mathematics skills.

« Baseline Exam 2: In the fall of 2023, a new baseline exam was carried out
to update and compare the students’ knowledge levels with earlier data.

e National Exam: A second national exam was held at the end of the period
as a final assessment of their mathematical abilities.

For TBL group 2, data collection was structured around the following six points in
time:

10
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¢ Baseline Exam: The fall of 2023 began with a baseline exam to establish a
baseline for knowledge levels.

e Partial Exam: Two partial exams were conducted between the baseline exam
and the National exam to continuously evaluate and monitor the students’
progress and development in mathematics.

e National Exam: A national exam served as a comprehensive assessment of
the students’ mathematics knowledge.

o Partial Exam: Following the national exam, two additional partial exams
were conducted to continue tracking and evaluating the students’ performance.

During the national exam for TBL group 2, there was a deviation compared to the
control group 2. The control group 2 had the opportunity to use a program on
their computers during certain parts of the test, whereas TBL group 2 only used
graphing calculators.

The student results from the exams mentioned above were collected and stored by
the teachers, each associated with a pseudonym code unique to the student. This
data was stored in an Excel sheet and was then used in order to calculate the
student’s progress in mathematics.

3.1.4 Analysis Method

The analysis of the collected data was conducted using z-scores. Z-scores were cho-
sen because of its ability to measure and compare the progress in an individuals’
knowledge (Andrade, 2021). By calculating z-scores for each TBL group compared
to its control group, we could identify whether there were any differences in per-
formances that could be attributed to the teaching method. Since all exams were
identical for both TBL groups and control groups, this allowed for a fair and direct
comparison of the results. The teachers at the school were responsible for conduct-
ing the collection of data. When calculating the z-scores, only the students who
participated in all exams during the data collection period were observed. For stu-
dents who had missed one or more exam, all their data was removed in order to
correctly calculate their progression.

To further analyze the data, it was split into quartiles. This was done because
of the potential to give further insight into the data (Jemma, 2023). All students
from TBL group 1 were combined with control group 1, and a similar merger was
carried out for TBL group 2 and control group 2. This combined population was
then divided based on their performance on the test conducted at the start of
their studies. Students were categorized as "High" for those in the upper quartile,
"Low" for those in the lower quartile, and "Average" for the remaining 50% of the
population. Subsequently, these performance-based groups were compared within
each class individually to identify differences and patterns in performance that could
be linked to the different teaching methods.

After the raw data was processed into z-score progression for the different groups
of students, an indented t-test was performed in order to ensure the validity of the
results. This was done using the computer program SPSS. The t-test was performed
only on the TBL-groups and their respective control group, and not on the divided
groups mentioned above. When performing a t-test on such small groups, there
is a risk of individual outliers affecting the results of the test (Widerberg, 2019).
Therefore, it was decided to only preform t-tests och the bigger groups.

11
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3.2 Survey

As part of our research on the impact of test-based learning on upper secondary
school students’ mathematics skills, a survey study was conducted. The purpose of
the study was to collect data on students’ experiences with test-based learning.

3.2.1 Survey design

To investigate the effects of test-based learning, two distinct surveys were designed
following key principles for creating effective questionnaires highlighted by Den-
scombe (2017). TBL group 1 and 2, received the same comprehensive survey, while
the control groups were given a shortened version that focused solely on self-efficacy,
stress levels, and the time they dedicate to their studies. This differentiation in sur-
vey versions allowed for targeted data collection pertinent to the specific experiences
of each group, with the TBL-specific survey including additional questions about
test-based learning experiences.

Striving to enhance the quality of the data gathered while also reducing the effort
required from respondents, a careful balance between open-ended and closed-ended
questions was kept.

Open questions enabled students to freely express their thoughts and experiences
regarding test-based learning, providing valuable qualitative insights. Despite the
higher effort required for these responses and their subsequent analysis, such ques-
tions were essential for obtaining deeper insights into students’ perceptions and
experiences.

Closed questions facilitated efficient comparisons across different respondent groups
and streamlined the data analysis process. Predefined answer options not only re-
duced the completion time, thus potentially increasing response rate and complete-
ness but also simplified the collection of quantitative data for statistical analysis.

To reduce the risk of respondent boredom and a monotonous pattern of answers, the
survey varied question types and response formats. This strategic diversity aimed
to maintain engagement and ensure the quality of responses throughout.

This approach, aligning with Denscombe (2017) recommendations, was designed to
construct a well-balanced survey that not only sought to improve response rates
and completeness but also to validate the responses received. By making a clear
distinction between the surveys for the TBL groups and the control groups right
from the start, the study was able to tailor its data collection techniques to better
understand how test-based learning differently affects student outcomes.

The surveys are available in their entirety in Appendix C

3.2.2 Respondents

The study was conducted at an upper secondary school, with participating students
from the four classes described above. Each student was assigned a pseudonym code
to ensure anonymity in their responses.
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3.2.3 Survey data collection and analysis

The surveys were created and stored digitally, which facilitated a quick and efficient
analysis. A thematic analysis was conducted on the portion of the survey responses
where students were required to justify their previous answers (Denscombe, 2017).
This analysis helped to categorize these responses into themes and to examine
patterns and differences in perceptions and experiences between the groups.

3.3 Interviews

The next phase involved a deeper exploration of students’ experiences and opinions,
which was carried out through interviews over two full days. In addition to inter-
viewing the students, interviews were also conducted with the teachers responsible
for implementing TBL in their teaching.

3.3.1 Selection of interviewees

Following the analysis of survey data, three distinct groups emerged among the stu-
dents: those who experienced stress in relation to TBL (stress-affected students),
high-performing students who expressed some kind dislike for TBL (critical high
achievers) and those who were positively inclined towards the method and experi-
enced positive development in their learning(TBL supporters).

The selection of interviewees was based on these three groups of the survey study.
The students were identified based on their survey responses and then asked by
their teachers if they agreed to be interviewed. A total of ten interviews were held,
and there were at least two interviews held with each of the previously mentioned
groups.

When selecting interviewees from the teachers’ side, there were only two viable
candidates, namely the teacher for each respective TBL group.

3.3.2 Interview questionnaire design

When designing questions for an interview, it is important to keep in mind what
type of interview is going to be conducted. With the aim of this report and the
overall aim with the interviews in mind, a semi-structured format was chosen. It
was chosen because of the flexibility and ability to let the interviewees develop their
ideas more freely (Denscombe, 2017). The questions in a semi-structured interview
should have an open-ended wording which allows the interviewee to answer freely to
the questions without being tainted by the interviewers own agenda. The questions
should also be neutral in their nature and understandable. Another important as-
pect in a semi-structured interview is the follow-up questions, where the interviewer
has to be prepared to ask follow-up questions to steer the conversation back on track
or to further deepen the conversation about a topic (Turner III, 2010). According
to, Denscombe (2017) an interview should be started with a simple, easy to answer
question, to make the interviewee more talkative during the rest of the interview.
With the previously mentioned information, the interview questions were designed
for the students and teachers and can be viewed in appendix A and appendix D
respectively.

The foundation for these interviews was established through a pilot study conducted

at another school, which meant that the questionnaire did not need to be tested
further before being officially distributed.
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3.4 Ethical Considerations

Participant’s anonymity was ensured throughout the study. Students were informed
about the purpose of the study and gave their informed consent to participate
through a consent form. The form was approved by the supervisors at both the
school and university. This form also informed them that their participation was
voluntary and that they could withdraw their participation at any time. The form
can be viewed in appendix G.
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Results

This chapter presents the main findings from the study on test-based learning in
upper secondary school mathematics. It highlights the impact of regular testing
on student performance and experiences, drawing from quantitative and qualitative
data. The analysis reveals insights into the effectiveness of test-based learning, with
comparisons between experimental and control groups. Feedback from students and
teachers offers a nuanced view of the method’s benefits and challenges, providing a
comprehensive understanding of its influence on educational outcomes and practices.

4.1 Student’s performance

In this subchapter, the data based on students’ performance with and without TBL
is presented.

In order to calculate the z-scores for each TBL group compared to their control
group, every student’s exam score was calculated individually, where the mean
score and standard deviation were calculated by looking at the whole population.
In this case, the whole population is the TBL group and their respective control
group. By doing this, a z value is calculated for each student for each of their exams.
By taking the mean z-score of one of the classes, it becomes possible to compare
this group with their control group. The same can be done with the students who
initially preformed differently on their first exam, where the mean of these smaller
groups were compared to the rest of the population to give an idea of how this
group has progressed.

4.1.1 TBL group 1

Table 1 and table 2 presents the z-score and z-score progression for each of the
previously mentioned groups. In table 2, each column represents the progression
in z-score between two exams. The right-most column showcases the z-score pro-
gression between the first and last exam. For TBL group 1, there were 3 students
in the High performing group, 11 students in the Average performing group, and 8
students in the Low performing group.
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Table 1

Z-scores for TBL group 1.

Group Z0 71 72 73

High performing 0,79 | 1,16 | 1,79 | 1,38
Average performing | 0,08 | -0,01 | -0,18 | -0,08
Low performing -1,68 | -1,23 | -0,80 | -0,51
Total -0,42 | -0,29 | -0,14 | -0,04

Note: Tabular showing the different groups z-score for every

measurement point.

Table 2

Z-score progression for TBL group 1.

Group Z1-70 | Z2-71 | Z3-Z2 | Z3-7Z0
High performing 0,37 0,63 -0,41 0,59
Average performing | -0,1 -0,17 0,1 -0,16
Low performing 0,35 0,42 0,29 1,07
Total 0,13 0,15 0,11 0,39

Note: Tabular showing the different groups z-score progression for

every measurement point.

In the figure 1, we can see table 1 plotted in a graph, where each group is represented

by a different colour.
Figure 1

Z-score TBL group 1

@ High @ Average @ Low
2,00
1,00
0,00 & ———— —l
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-1,00
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0 pal 2 3

Note: Graph showing the z-scores for each group with trend lines.

Table 3 and table 4 presents the z-score and z-score progression for each of the
previously mentioned groups. In table 4, each column represents the progression in
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z-score between two exams. The right-most column showcases the z-score progres-
sion between the first and last exam. For control group 1, there were 7 students
in the High performing group, 8 students in the Average performing group, and 2
students in the Low performing group.

Table 3

Z-scores for control group 1.

Group Al 71 72 73

High performing 1,09 | 0,8 0,62 | 0,59
Average performing | 0,09 | 0,02 | -0,06 | -0,38
Low performing -0,59 | -0,38 | -0,77 | -0,55
Total 0,42 | 0,29 | 0,14 | 0,04

Note: Tabular showing the different groups z-score for every
measurement point.

Table 4

Z-score progression for control group 1.

Group Z1-70 | Z2-71 | Z3-Z2 | Z3-Z0
High performing -0,29 -0,18 -0,03 -0,5
Average performing | -0,7 -0,08 -0,32 -0,47
Low performing 0,21 -0,39 0,22 0,04
Total -0,13 -0,15 -0,11 -0,39

Note: Tabular showing the different groups z-score progression for
every measurement point.

In the figure 2, we can see table 3 plotted on a graph, where each group is represented
by a different colour.
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Figure 2

Z-score, control group 1

@ High @ Average @ Llow
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Note: Graph showing the z-scores for each group with trend lines.
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In figure 3, the "Total" row from table 1 for TBL group 1 and table 3 for control
group 1 is plotted. This illustrates the comparison of the progression of the two
different classes over the entire period.

Figure 3

Z-score, TBL group 1 and control group 1

@ TBL-Groupl @ Control Groupl

-0,25

-0,50
0 7l 2 3

Note: Graph showing the z-scores for both TBL group 1 and control group 1 with trend lines.

4.1.2 TBL group 2

Table 5 and table 6 presents the z-score and z-score progression for each of the
previously mentioned groups. In table 6, each column represents the progression
in z-score between two exams. The right-most column showcases the z-score pro-
gression between the first and last exam. For TBL group 2, there were 8 students
in the High performing group, 11 students in the Average performing group, and 4
students in the Low performing group.

Table 5

Z-scores for TBL group 2.

Group Z0 71 72 73 74 75
High performing 0,95 1,24 | 0,96 | 0,97 | 0,86 0,95
Average performing | 0,151 | -0,26 | -0,17 | -0,32 | 0,12 | -0,06
Low performing -2,09 | -0,84 | -0,91 | -0,90 | -1,23 | -0,2
Total 0,04 | 0,16 | 0,09 | 0,3 0,143 | 0,266

Note: Tabular showing the different groups z-score for every
measurement point.
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Table 6

Z-score progression for TBL group 2.

Group Z1-70 | Z2-71 | Z3-Z2 | Z4-7Z3 | 7Z5-7Z4 | 7Z5-7Z0
High performing 0,29 -0,28 0,01 -0,1 0,09 0
Average performing | -0,41 0,09 -0,15 0,43 -0,18 -0,21
Low performing 1,25 -0,07 0,01 -0,33 1,03 1,89
Total 0,12 -0,07 -0,06 0,113 0,123 0,226

Note: Tabular showing the different groups z-score progression for
every measurement point.

In the figure 4, we can see table 5 plotted in a graph, where each group is represented
by a different colour.
Figure 4

Z-score, TBL group 2

@ High @ Average @ Low
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Note: Graph showing the z-scores for each group with trend lines.

Table 7 and table 8 presents the z-score and z-score progression for each of the
previously mentioned groups. In table 8, each column represents the progression in
z-score between two exams. The right-most column showcases the z-score progres-
sion between the first and last exam. For control group 2, there were 3 students
in the High performing group, 11 students in the Average performing group, and 7
students in the Low performing group.
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Table 7

Z-scores for control group 2.

Group Z0 71 72 73 74 75
High performing 1,21 | 1,27 | 1,42 | 1,59 | 1,13 1,23
Average performing | 0,2 -0,13 | 0,01 | -0,09 | -0,05 | -0,06
Low performing -0,96 | -0,86 | -0,94 | -0,69 | -0,84 | -1,23
Total -0,04 | -0,16 | -0,09 | -0,3 | -0,143 | -0,266

Note: Tabular showing the different groups z-score for every

measurement point.

Table 8

Z-score progression for control group 2.
Group Z1-70 | Z2-71 | Z3-72 | Z4-7Z3 | 7Z5-72Z4 | Z5-Z0
High performing 0,06 0,15 0,17 -0,46 0,1 0,02
Average performing | -0,33 0,14 -0,1 0,04 -0,01 -0,08
Low performing 0,1 -0,08 0,25 -0,15 -0,39 -0,27
Total -0,12 0,07 0,06 -0,113 | -0,123 | -0,226

Note: Tabular showing the different groups z-score progression for

every measurement point.

In the figure 5, we can see table 7 plotted on a graph, where each group is represented

by a different colour.

Figure 5

Z-score, control group 2
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Note: Graph showing the z-scores for each group with trend lines.

4
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In figure 6, the "Total" row from table 5 for TBL group 2 and table 7 for control
group 2 is plotted. This illustrates the comparison of the progression of the two
different classes over the entire period.

Figure 6

Z-score, TBL group 2 and control group 2

@ TBL-Group 2 Controll Group 2

-0,20
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Note: Graph showing the z-scores for both TBL group 2 and control group 2 with trend lines.

The raw data can be viewed in appendix F.

4.1.3 T-test

For TBL group 1 and control group 1 the t-test gave a p-value of 0,045. The t-test
in TBL group 2 and control group 2 gave a p-value of 0,084. The full results of
t-tests can be viewed in appendix J.

4.2 Surveys

In this subchapter, the data based on students’ survey answers is presented.

4.2.1 TBL group 1

In figure 7, the responses from students in TBL group 1 are presented. After
answering the question, the students were required to develop their reasoning behind
their choices. These elaborated responses are summarized in table 9, where students
provided their answers in a free-response format. Since the responses of individual
students covered multiple themes, one response may cover more than one theme.
An example from the theme "TBL improves my memory" in table 9 is this quote
from a student: "One remembers things better." Additionally, an example from the
theme "TBL increases stress" is illustrated by the following comment: "It can be
very stressful and impair focus during lessons'".
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Figure 7

What are your thoughts on test-based learning?

Mumber of Students

3 4

Wery bad - Very Good

Note: TBL group 1’s responses to the question "What are your thoughts on test-based learn-
ing?" were recorded on a scale from 1 to 5, where 1 signified "very bad" and 5 signified "very

good".

Table 9

Describe your thoughts on test-based learning.

Theme No. of answers | No. of respondents
TBL improves my memory 6 24
TBL helps me identify knowledge gaps | 3 24
TBL increases stress 4 24
Undefinable answer/thinks it’s ok 13 24

Note: Tabular showing the different themes in the students’ answers.

Figure 8 and figure 9 showcases that 77,6 % of the students in TBL group 1 and
70,3% of students in control group 1 are at least somewhat confident in their ability
to understand and solve mathematical problems.
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Figure 8

To what extent do you agree with the following statement: "I am confident in my
ability to understand and solve mathematical problems."

Strongly disagree

6,1%

Somewhat dizagree

12.2%

Strongly agree

32, 7%

Neither agree nor disagree
4.1%

Somewhat agree
44 9%

Note: TBL group 1’s responses to the question "To what extent do you agree with the following
statement: "I am confident in my ability to understand and solve mathematical problems.""

Figure 9

To what extent do you agree with the following statement: "I am confident in my
ability to understand and solve mathematical problems."

Neither agree nor disagree

14,8%

Somewhat disagree

14 8%

Strongly agree
25,9%

Somewhat agree
44 4%

Note: Control group 1’s responses to the question "To what extent do you agree with the follow-
ing statement: "I am confident in my ability to understand and solve mathematical problems.""

Figure 10 presents how students think TBL has influenced their belief in their
mathematical abilities. Here, the majority of the class, 18 out of 24 students, feel
that TBL has made no change. After responding to this question, the students were
asked to elaborate on their reasoning. A summary of their responses is provided in
the table 10. As the responses from individual students touched on various themes,
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a single response may encompass more than one theme. An example from the
theme "Positive impact when passing the test/negative when failing" in table 10 is
this quote from a student: "It serves as a receipt for whether I know the subject or
not, and if I do, my confidence increases, or it decreases if I don’t."

Figure 10

How does test-based learning affect your belief in your mathematical ability?

20

15

10

Mumber of Students

Megativte Unchanged Fositivte

Megative - Unchanged - Positive

Note: TBL group 1’s response to how TBL has affected their belief in their mathematical abil-
ity.

Table 10

Describe how test-based learning affects your belief in your mathematical ability.

Theme No. of answers | No. of respondents
Positive impact when passing 6 o4

the test/negative when failing
Unchanged /undefinable answer | 17 24
Positive impact due to the 1 o4

improvement of the memory
Note: Tabular showing the different themes in the students’ answers.

4.2.2 TBL group 2

In figure 11, the responses from students in TBL group 2 are presented. After
answering the question, the students were required to develop their reasoning be-
hind their choices. These elaborated responses are summarized in table 11, where
students provided their answers in a free-response format. Since the responses of
individual students covered multiple themes, one response may cover more than
one theme. An example from the theme "TBL helps me identify knowledge gaps"
in table 11 is this quote from a student: "I think it’s good because it allows you to
see what you know and what you don’t."
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Figure 11

What are your thoughts on test-based learning?
12

10

Mumber of Students

1 2 3 4 5

Yery bad - Very Good

Note: TBL group 2’s responses to the question "What are your thoughts on test-based learn-
ing?" were recorded on a scale from 1 to 5, where 1 signified "very bad" and 5 signified "very
good".

Table 11

Describe your thoughts on test-based learning.

Theme No. of answers | No. of respondents
TBL helps me identify knowledge gaps | 10 28
TBL increases time consumption 3 28
TBL increases stress 3 28
TBL improves my memory 1 28
undefinable answer/thinks it’s ok 14 28

Note: Tabular showing the different themes in the students’ answers.

Figure 12 and figure 13 showcases that 67.9 % of the students in TBL group 2 and
74.1
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Figure 12

To what extent do you agree with the following statement: "I am confident in my
ability to understand and solve mathematical problems."

Somewhat disagree
10,7%

Neither agree nor disagree
21,4%

Strongly agree
39,3%

Somewhat agree
28,6%

Note: TBL group 2’s responses to the question "To what extent do you agree with the following
statement: "I am confident in my ability to understand and solve mathematical problems."".

Figure 13

To what extent do you agree with the following statement: "I am confident in my
ability to understand and solve mathematical problems."

Somewhat disagree
Meither agree nor disagree 9

14 8%
Strongly disagree
3.7%
Strongly agree
18,5%
Somewhat agree

Note: Control group 2’s responses to the question "To what extent do you agree with the follow-
ing statement: "I am confident in my ability to understand and solve mathematical problems."".

Figure 14 presents how students believe TBL has influenced their belief in their
mathematical abilities. Here, 11 out of 24 students feel that TBL has made a
positive change, 16 believe it has made no change, and one student feels that TBL
has had a negative impact. After responding to this question, the students were
asked to elaborate on their reasoning. A summary of their responses is provided in
the table 12. As the responses from individual students touched on various themes,
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a single response may encompass more than one theme. An example from the theme
"Positive impact due to the visualisation of knowledge gaps" in table 12 is this quote
from a student: "It has a positive impact because it provides confirmation of what
I know, which makes me more confident about what I can and cannot do"

Figure 14

How does test-based learning affect your belief in your mathematical ability?

20

15

10

Mumber of Students

Megative

Unchanged

Positive

Megative - Unchanged - Positive

Note: TBL group 2’s response to how TBL has affected their belief in their mathematical abil-

ity.

Table 12

Describe how test-based learning affects your belief in your mathematical ability

visualisation of knowledge gaps

Theme No. of answers | No. of respondents
Positive impact when passing 3 93

the test/negative when failing

Unchanged /undefinable answer | 19 28

Positive impact due to the

. 3 28

improvement of the memory

Positive impact due to the 4 28

Note: Tabular showing the different themes in the students’ answers.

The answers to the survey from both the TBL groups and the control groups can

be viewed in Appendix H.
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4.3 Interviews

This section features interviews from three distinct groups of students regarding
their experiences with TBL. The three groups were as follows:

o stress-affected students
e critical high-achievers
e TBL supporters

The stress-affected were those students who in the survey mentioned a feeling of
stress related to TBL. The critical high achievers were students who have high
results in mathematics, together with the fact that they expressed an opinion about
TBL in the survey. The TBL supporters were students who expressed a positive
attitude towards TBL in the survey. The interviews for each group are summarized
below, where the responses to each question from the group are compiled directly
under the question. The transcribed interviews with the students can be viewed in
appendix I.

4.3.1 The stress-affected

Three interviews were summarized and compiled into the answers presented below.
All the interviewees were from TBL group 1.

How would you compare your motivation and engagement in mathemat-
ics compared to other courses?

The results from these interviews indicate a wide variance in students’ motivation
and engagement towards mathematics, with some maintaining a relatively high
interest despite challenges, while others experienced reduced motivation, often con-
tinuing from previous struggles with the subject. It emerged that although math-
ematics can still be seen as engaging compared to other subjects, this engagement
is often fragile and can be easily undermined by negative experiences.

What do you think about test-based learning?

Opinions on test-based learning are mixed in this group, but there is a common
theme of concern for the method, especially regarding its potential to induce stress.
Students perceive that although, in theory, TBL could offer a way to reinforce and
solidify knowledge, the practice is often different, with experienced stress levels
potentially counteracting any learning benefits. There appears to be a feeling that
the design of the method needs to be adjusted to reduce stress and make the learning
process more rewarding.

How would you say the tests affect your self-confidence?

The students’ suggest that the tests tend to have a negative impact on their self-
confidence, especially in case of failures. This impact can be profound, where a
series of failures not only reduce self-confidence but also contributes to a sense
of hopelessness towards the subject. There seems to be an imbalance where the
negative effects of failed tests outweigh the positive effects of success.

Do you feel any stress before/during the tests?

Stress before and during the tests is a recurring theme, where students express
concerns not just about the test itself but also about its consequences, such as
additional lessons for failures. One of the students stated the following in their
interview, "I am most stressed about not being able to manage it and having to
come earlier one day for extra maths." This stress is amplified by the perceived
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lack of preparation time, creating a cycle of worry and pressure. One student also
expressed if they thought the stress level would change if the mandatory extra lesson
was removed, this student answered the following, "Then it wouldn’t have felt so
bad to fail the test. I think there would have been less stress before the test anyway,
but also afterward if one fails it."

How do you think TBL has affected your results?

Regarding the impact of TBL on results, these students express uncertainty, with
some not seeing any noticeable change and others speculating that it may have had
a positive effect.

If you had to decide, how would you adjust the tests/TBL to make it
even better?

Improvement suggestions focus on increasing preparation time and reducing the
stress associated with tests. Students propose longer intervals between learning and
testing, which could give them more time to assimilate information and prepare.

4.3.2 The critical high achievers

Four interviews were summarized and compiled into the answers presented below.
All the interviewees were from TBL group 2.

How would you compare your motivation and engagement in mathemat-
ics compared to other subjects?

These students feel particularly motivated and engaged in mathematics, largely due
to a combination of personal aptitude for the subject and genuine interest. They
find mathematics to be more fun and rewarding than other subjects, partly be-
cause of its practical applications in other scientific fields, making learning more
meaningful and relevant to them.

What do you think about test-based learning?

TBL is overall seen as a positive method for continuously checking and ensuring
their understanding and progress in mathematics. It helps them identify weaknesses
and areas that need reinforcement. However, it is mentioned that this method could
lead to a feeling that less time is available for other work during lessons, which may
increase the need to study more on their own. An example of this is the following
quote from one of the interviews, "The downside is that it takes a bit of time
with a lecture and then a test, so there is less and less time to work in the book,
meaning one has to work more at home." Furthermore, it has been noted that poor
performance on tests can be a source of concern, despite a general understanding
among the students that tests are intended as tools for personal development rather
than as formal assessments.

How do the tests affect your self-confidence?

Self-confidence is generally boosted when tests go well, affirming their knowledge
and abilities. On the other hand, if test results are not as expected, it can lead to
a temporary decrease in self-confidence. However, students emphasize that these
situations offer important lessons and opportunities to focus their studies where
needed most.

Do you think TBL has affected your results in mathematics?

These students are undecided about the direct impact TBL has had on their math-
ematics grades. They acknowledge that TBL offers valuable insights into their
understanding and aids in preparing for larger exams. Yet, they remain unsure
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whether their grades have genuinely improved because of TBL.

Do you feel any stress before/during the tests?

Some students express that TBL can be stressful, particularly due to the pressure
to perform, but it is perceived as manageable and not comparable to the stress
before larger exams. Initially, the stress level may have been higher, but over time,
students have become accustomed to the format and now feel more comfortable.
Additionally, these students describe that their peers, especially those who struggle
with mathematics, feel stressed about the tests and the ongoing pressure associated
with them.

If you had to decide, how would you adjust TBL to make it better?
Suggestions for improving TBL include offering tests with varying difficulty levels,
so students can be challenged at an appropriate level. It’s also proposed that the
number of questions on tests should be increased to cover a larger portion of the
course material, providing a more comprehensive view of students’ knowledge.

4.3.3 TBL supporters

Four interviews were summarized and compiled into the answers below, with two
from TBL group 1 and two from TBL group 2.

How would you compare your motivation and engagement in mathemat-
ics compared to other subjects?

Students in this group generally express greater motivation and engagement for
mathematics compared to most other subjects. This enhanced motivation is driven
by a genuine interest in mathematics and a perception of excelling in this area.
They appreciate the structured nature of mathematics and its logical challenges,
making it easier for them to engage with the subject and aspire for high grades,
especially since they view mathematics as essential for their future academic and
career goals.

What do you think about test-based learning?

This group overwhelmingly views TBL positively. They consider it a valuable
method for continuously assessing their knowledge level, with one of the students
answering the following when asked about their thoughts on TBL, "Yes, I think it’s
good. I feel that one knows what one has missed when doing these small tests." The
group also mentions that TBL helps in identifying areas requiring further study
and enhancing their understanding of the subject. Overall, these students perceive
few or no negative aspects of TBL. While acknowledging that the method could be
perceived as stressful by some, they personally do not view this as an issue.

How would you say the tests affect your self-confidence?

The tests are considered to have a positive effect on their self-confidence. Success
in the tests confirms their knowledge and capability within mathematics, which
support their self-confidence. Failures in tests are not seen as a hit to self-confidence,
but rather as opportunities to learn and improve.

Do you feel any stress before/during the tests?
Stress levels among these students are generally low regarding TBL. They view the
tests as an integrated part of the learning process and not a cause for concern or

stress.

How do you think TBL has affected your results in mathematics?
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Students believe that test-based learning has positively contributed to their mathe-
matics results. By regularly checking their understanding and identifying areas for
improvement, they have been able to focus their studies more effectively.

If you had to decide, how would you adjust the tests/TBL to make it
even better?
Some students wish for the tests to include more difficult questions to further chal-
lenge them and cover a broader spectrum of the mathematics subject. This would
provide them with a deeper understanding and better prepare them for future exams
and challenges.

4.4 Interviews with teachers

The teachers from both TBL groups were interviewed, and their responses are sum-
marized and presented in the following two chapters. The responses to each question
from the teachers are compiled directly under the question. The transcribed inter-
views can be viewed i appendix E

4.4.1 TBL group 1

How do you approach planning and implementing TBL in your mathe-
matics lessons?

When planning a lesson with TBL, the teacher prepares it much like any other
lesson, but with the addition of a test at the beginning of the lesson. This involves
selecting 2 or 3 tasks from a database, covering previously taught topics. Two
versions of the diagnostic are created to prevent cheating among students.

How has the time spent on designing and post-processing lessons changed
while you have been using TBL?

Regarding changes in time allocation, it’s challenging to quantify, but integrating
TBL adds about 30 minutes to lesson planning per week, this time is spent on
preparing and grading the tests. It was also mentioned that even if there isn’t a
test during a lesson, the teacher still wants some kind of activity, which also takes
time to plan and implement in the lesson. So time is taken away from all lessons,
not just those where TBL is applied.

How do you perceive the students’ feelings before, during, and after the
tests?

Students’ primary experience with TBL seems centred on the anticipation of po-
tential rewards like extra sleep, rather than the academic aspect.

What advantages and disadvantages do you see with TBL?

The benefits of TBL lie in motivating students to study more at home and providing
an additional review opportunity. However, challenges include the consumption of
teaching time and the need for extra effort to have the extra lessons, which aren’t
formally part of the teacher’s workload. Another challenge is the varying student
paces while writing the tests. Some finish quickly, potentially not fully engaging
with the material, while others may feel rushed, impacting the accuracy of their
results.
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If you had the opportunity to change something in how TBL is imple-
mented, what would it be?

The teacher would enhance TBL to better cater to high-achieving students. Cur-
rently, weaker students benefit more, and the teacher wishes to make the method
more valuable for top performers, perhaps by making it more challenging or reward-
ing for them.

4.4.2 'TBL group 2

How do you approach planning and implementing TBL in your mathe-
matics lessons?

The teacher emphasizes a structured planning of the course, ensuring each lesson is
well-structured to avoid any last-minute rush or confusion. They typically adhere
strictly to this plan, providing students with a clear roadmap. The tests are de-
signed to challenge students’ understanding, particularly focusing on fundamental
concepts. By presenting questions on a projector and requiring students to work
individually without assistance, the teacher aims to prompt critical thinking and
self-reflection among students.

How has the time spent on designing and post-processing lessons changed
while you have been using TBL?

For students, TBL doesn’t consume much class time, as they can’t prepare for tests
in advance. On average, students spend about 15-20 minutes on the tests, with some
finishing earlier. As for the teacher, while there’s some additional time required to
create and think through the tests, it’s estimated to be around 30 minutes per week.

How do you perceive the students’ feelings before, during, and after the
tests?

The classroom atmosphere during TBL is described as relatively relaxed. Stu-
dents are assured that these tests don’t impact their grades and are solely for
self-assessment. The teacher maintains a casual behaviour during the tests, moving
around the classroom to monitor students’ progress. However, post-test discussions
can extend beyond class time, prompting the teacher to schedule tests towards
the end of lessons to minimize disruption. The students’ appreciate the clarity it
provides regarding their understanding of concepts, acknowledging that it prompts
them to identify knowledge gaps.

What advantages and disadvantages do you see with TBL?

The teacher identifies two main benefits of TBL: providing reinforcement through
repetition and offering clarity on knowledge gaps, thereby enhancing students’ un-
derstanding and retention of concepts. The main challenge highlighted is the ad-
ditional time required for test preparation, occasionally leading to late-night work
for the teacher. However, this is not seen as a big enough drawback compared to
the benefits for students.

If you had the opportunity to change something in how TBL is imple-
mented, what would it be?

While content with the current approach, the teacher suggests that adopting a
slightly more strict testing format might enhance student performance. However,
they prefer the relaxed approach to minimize stress on students, prioritizing a sup-
portive learning environment.
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Discussion

In this chapter, a discussion is held regarding the results, focusing on how TBL
has impacted students’ performance in mathematics, their experiences with the
method, and teachers’ perceptions of its effectiveness. Differences in performance
between various groups and students’ confidence in their mathematical abilities are
also explored. Additionally, the structure of TBL and their effects on students’
learning are examined, along with possible improvements to the method from both
teachers’ and students’ perspectives.

5.1 Student’s performance

From the results of the t-tests, TBL group 1 and control group 1 achieved a p-value
of 0,045, since this value is lower than 0,05 the results comparing the these groups as
a whole against each other is statistically significant. In TBL group 2 and control
group 2 the p-value was larger than 0,05 which means that we can not say that
these results are statistically significant, the same is true for the results from the
divided groups. This does not mean that these results are not valuable, but it is
important to know that these results could have occurred by random chance.

The study shows that the students in TBL group 1 have had a positive improvement
in their mathematical performance compared to the students in control group 1, who
showed less improvement during the same period. The same applies to TBL group
2, which also experienced positive improvement in their mathematical performance.
This improvement is evident in both high-performing and low-performing students
in TBL group 1 but is only noticeable among the low-performing students in TBL
group 2.

According to the principles of Cognitive Load Theory in chapter 2.4, this trend can
be partially attributed to the different cognitive loads students experience under
the TBL method. TBL is structured to minimize extraneous load, the mental effort
caused by unclear teaching methods. It promotes clear guidelines through consistent
review and repetition, which enhances the germane load, the effort used to build
meaningful knowledge structures.

Table 1 shows that in TBL group 1, high-performing students improved their z-
score from 0.79 to 1.38, while low-performing students improved theirs from -1.58
to -0.51. In contrast, the high-performing students in control group 1 exhibited
a decline in z-score from 1.09 to 0.59 and low-performing students had a minor
increase from -0.59 to -0.55 (table 3). Similar results were observed in TBL group
2, where low-performing students improved their z-score from -2.09 to -0.20, an
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improvement indicating that these students are beginning to close the gap with
the rest of the class (table 5). In control group 2, the high-performing students
showed no change, whether positive or negative, while the low-performing students
experienced a slight negative change (table 7).

These results show that the TBL method benefits students who initially perform
poorly, as evidenced in both TBL group 1 and TBL group 2. One possible ex-
planation is TBL’s emphasis on review and repetition, which can enhance learning
regardless of the students’ initial knowledge levels (Jonsson and Nyberg, 2020).
TBL also allows students to identify their knowledge gaps, which is not possible
for the control group. The lack of self-awareness regarding weaknesses and mis-
takes may contribute to the control group’s declining performance, while the TBL
groups develop a deeper understanding of their learning, which strengthens their
achievements (Jonsson and Nyberg, 2020).

Regarding the high-performing students in TBL group 2, who consistently per-
formed well over time, it appears that TBL has not provided any additional ad-
vantage in improving their performance. This becomes particularly evident when
compared to the high-performing students in control group 2, who also maintained
steady, high performance levels without TBL. This observation suggests that the
primary benefits of TBL, such as continuous challenges and opportunities for self-
assessment, may not offer extra value to already high-performing students compared
to high-performing students in the control group.

On the other hand, a positive improvement in performance has been observed among
the high-performing students in TBL group 1. This success contrasts with the high-
performing students in control group 1, where a decline in z-score was noted. This
divergence in performance may be explained by the structure of the TBL method,
where a specific motivating factor for these students could be the reward offered, a
late start on the following Tuesday, if they perform well. Another explanation to
this may be that the student in TBL group 1 has a chance to study before the tests.

According to chapter 2.6, which highlights the effects of rewards and punishments,
it’s well known that rewards generally lead to improved performance through bet-
ter mood and reduced stress. Our hypothesis is that this combination of regular
assessment and tangible rewards creates an environment where students not only
maintain, but actively improve their performance. At the same time, individual
personality traits should be considered, as some students view it as a punishment
rather than a reward.

The results for the average-performing groups in both TBL and control groups show
that these students generally did not change much in their performance over the
period, except in control group 1. In TBL group 1, the z-score for the average-
performing students decreased slightly from 0.08 at z0 to -0.08 at z3, indicating a
minor decline (table 1). In TBL group 2, the average-performing students showed
a slight decrease from 0.151 at z0 to -0.06 at z5, despite some fluctuations (table 5).
Similarly, in control group 2, the change was minimal, from 0.2 at Z0 to -0.06 at z5
(table 7). However, in control group 1, the average-performing students experienced
a decline from 0.09 at z0 to -0.38 at z3, suggesting that the absence of the TBL
method can lead to less development (table 3). Overall, no notable difference can
be viewed when comparing the average-performing students in TBL group 2 with
control group 2, while a slight difference in z-score progression can be observed
between TBL group 1 and control group 1.
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An observation worth considering is data point z3 for TBL group 2 (figure 6).
During this test, the group didn’t have the same conditions as control group 2.
Students in control group 2 had access to computers, while TBL group 2 did not.
This could explain why TBL group 2 performed worse in z3 compared to the other
data points.

In summary, our results show that TBL is an effective method for increasing knowl-
edge in mathematics, as both TBL groups performed better than their control
groups. In Szeibert et al. (2023), it was found that initially low-performing stu-
dents benefited the most from TBL, which our study also confirms. However, our
study also shows that, compared to the control group, the TBL groups have seen
positive progress in their results, regardless of whether they are the high-performing
group (compared to the control group) or not.

5.2 Student experience

The discussion below addresses both students’ opinions on TBL and how TBL has
influenced their perception of their own mathematical abilities.

5.2.1 Attitudes towards TBL

Both TBL groups express a positive attitude towards TBL, which can be seen in
figure 7 for TBL group 1 and figure 11 for TBL group 2. Overall, in both groups,
only five individuals had negative feelings towards the method, which is a relatively
small proportion of the student population. Looking at the differences between the
two groups based on the responses in figure 7 and figure 11, a larger proportion of
students in TBL group 1 gave the highest rating when asked about their opinion
of the method. This could be explained by the fact that this group of students has
had TBL for a longer period of time, compared to the other group. Another factor
that could explain this is that it may be more evident to have TBL as they do in
TBL group 1 compared to TBL group 2 because of the potential consequences of
a failed test. In this way, it is natural for stronger opinions to arise when students
respond to the question.

When students are asked to verbally describe their opinion of TBL, students in TBL
group 1 primarily express that the method helps them remember what they have
learned, while students in TBL group 2 mention that it helps them identify which
knowledge they need to review. These responses can be seen in table 9 and table
11, respectively. This suggests that students overall have a good understanding of
TBL and can identify what the method helps them with. The only negative aspect
raised by students regarding TBL based on this question is that it can be stressful,
which is also something that emerges in the interviews.

In chapter 4.3.1, where students from TBL group 1 who expressed feeling stressed
in the surveys were interviewed, it emerges that some stress can be experienced in
connection with the tests, where the reason for the stress is the potential conse-
quences of failing the tests. This is in line with the theory raised in chapter 2.6,
where increased stress is the consequence of facing potential punishment compared
to facing potential reward. It could be speculated that students who often fail the
tests in TBL group 1 see the mandatory extra lesson as something burdensome
to participate in, and thus it becomes a form of punishment. Meanwhile, high-
performing students who rarely fail the tests view the extra morning off from the
otherwise mandatory lesson as a reward for their success. Thus, it may be that
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low-performing students are more likely to have a negative perception of the way
TBL is conducted in TBL group 1 compared to the high-performing students.

Other negative aspects of the method are raised by high-performing students. In
chapter 4.3.2, students who perform well on exams and have expressed some form of
criticism of TBL in the surveys are also interviewed. These students see the positive
aspects of TBL, such as helping them identify areas they need to study more. The
criticism raised against the method is that the tests take time away from the lesson
and this leads to less time to solve more challenging problems, as the tasks given in
the tests are at a basic level. It’s not surprising that this group of students holds
negative views about TBL, as this group consisted of students from TBL group 2.
Looking at figure 4, it is clear that these students did not see the same improvement
in their results during the period as for example the low-performing group. Which
could explain their unfavorable opinion of the method.

These students’ propose a solution to this by having more difficult questions on the
tests so that the students themselves can choose which level they want to take the
test on. This could be a way to stimulate the entire student group.

The other student groups that were interviewed also raised improvements that could
be implemented in the way TBL is conducted, similar to before, one improvement
was having more difficult questions to choose from so that students’ can decide
on what level they wish to take the tests on. Another improvement raised by all
student groups was that they wanted to see an increase in the number of tasks on
the tests so that more of the current subject was tested. One potential problem
with this suggestion is that it would lead to increased time required to conduct
TBL, which could be problematic for teachers in their lesson planning.

5.2.2 Self-efficacy

In the statement, "I am confident in my ability to understand and solve mathe-
matical problems" 32.7% of TBL group 1 responded that they "Strongly agree" and
44.9% "Somewhat agree" (figure 8). This indicates that a big proportion of students
in this group have strong confidence in their mathematical abilities. However, it’s
worth noting that a similar trend is seen in control group 1, where 25.9% of students
"Strongly agree" and 44.4% "Somewhat agree" (figure 9). This suggests there is not
a noteworthy difference between these two groups regarding their belief in their
mathematical abilities. Despite TBL group 1 students regularly working on tasks
with feedback, which according to Bandura (1977) should increase their confidence,
no difference in their self-efficacy can be seen between these two groups.

When analysing the responses from TBL group 1 on the question "How does test-
based learning affect your belief in your mathematical ability?" it’s clear that the
majority of students (18 out of 24) believe TBL hasn’t changed their confidence
in their mathematical abilities, which aligns with the previous comparison between
the groups (figure 10). This finding reinforces the conclusions above, that TBL does
not support the development of self-efficacy, as we hypothesized.

In TBL group 2, 39.3% 'strongly agree' and 28.6% "somewhat agree" with the
statement "I am confident in my ability to understand and solve mathematical
problems" (figure 12). In comparison, in control group 2, 18.5% "strongly agree"
and 55.6% "somewhat agree' (figure 13). This shows that was no big difference
between the number of students who answered positively to the question. But
it can be stated that a larger proportion of students in TBL group 2 strongly
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agree with the statement compared to control group 2. When asked, "How does
test-based learning affect your belief in your mathematical ability?" 11 out of 28
students in TBL group 2 responded positively (figure 14), which may be a reason
more students’ feel confident in their mathematical skills. In their explanations, 7
students mentioned that TBL enhances memory or helps them identify knowledge
gaps (table 12), supporting the theory that TBL promotes greater awareness of
personal knowledge areas (Jonsson and Nyberg, 2020).

Another reason these students may feel more confident in mathematics, aside from
their own explanations, is provided by Bandura (1977), which notes that students
develop their self-efficacy based on the conditions surrounding the task. In the
case of TBL group 2, students’ complete their tests in a calm environment without
stress or pressure to succeed. In contrast, if the environment were stressful and
demanding, students would find it more challenging to develop their self-efficacy
(Bandura, 1977).

5.3 Teachers opinion

This part of this study aims to explore the teachers’ experiences of using TBL in
their teaching. Before this can be done, it is important to note that the two indi-
viduals whose interviews form the basis of this discussion are the same individuals
who provided this project with data from their classes. Thus, there is a certain
risk that the interview responses given by the teachers may be biased towards the
project.

Based on the interviews, an increased workload can be seen for teachers implement-
ing TBL in their lessons, with both respondents mentioning that it takes about
30 extra minutes per week to design and grade the tests. Although both teachers
design their lesson plans differently when conducting lessons with TBL, with one
using pre-constructed tasks and the other creating tasks themselves. Similarly, one
teacher grades their tasks by hand, while the other only checks a few individuals’
tests.

Therefore, it can be imagined that a teacher who creates new tasks from scratch
and grades all individuals’ tests by hand would have a slightly higher workload than
30 extra minutes per week, while the workload should decrease if pre-constructed
tasks are used and students, for example, grade their own tasks.

Looking at how teachers perceive students’ feelings about TBL, the teacher for TBL
group 1 mentions that students look forward to the potential reward of a successful
test, resulting in the morning off the following Tuesday. The teacher for TBL group
2 notes that students’ attitude towards TBL is very relaxed, and they see it mostly
as an opportunity to identify their knowledge gaps. Thus, one could say that the
teachers’ perceptions of what students think about TBL differ somewhat, which
may partly be due to differences in how the two teachers chose to implement TBL,
where the absence of reward/punishment in the case of TBL group 2 naturally
can lead to a more relaxed environment. Comparing teachers’ perception of how
TBL is perceived by students with how students have actually expressed it, there
is a certain difference in TBL group 1, where some students have expressed feeling
stressed about taking the tests, especially when there is something to lose. At the
same time, there are students who have expressed feeling benefits when something
is at stake during the tests. This largely suggests that the variance of students in a
class will generate "opponents" and "allies," when applying TBL, as in TBL group
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The positive aspects that both teachers highlight in using TBL are that it helps
students review knowledge and identify their knowledge gaps, while the possible
negative consequences of TBL that teachers experience are that it takes time away
from lessons and that there may be a lack of value for the highest performing
students. However, both teachers express that the positive aspects resulting from
TBL outweigh the negatives. This can be interpreted as the teachers having a
strong belief in the method’s effect on students’ learning.

When the teachers are allowed to highlight the potential areas where they feel TBL
can be improved, the teacher in TBL group 2 mentions being satisfied with how it
is currently being applied, while the teacher in TBL group 1 feels they would like to
reach the high-performing students better with the method. This is also something
expressed by the high-performing students when asked to suggest improvements to
the method. This suggests that there is a feeling in TBL group 1 that TBL does
not have the desired effect for the high-performing students. However, as shown
earlier, this perception is not true in TBL group 1, as a positive development in the
high-performing students’ mathematical skills has been observed (figure 1).
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Conclusion

Below, the research questions of this study are answered individually:

Does test-based learning improve the knowledge of upper secondary
school students in mathematics compared to non-test-based learning?
Our study shows that test-based learning improves the mathematical performance
of upper secondary school students. The method has been particularly beneficial for
students who initially performed at a low level. For the high-performing students,
one of the groups has progressed while having TBL, while the other group has re-
tained their level of performance. For the average-performing students, no notable
change can be seen when comparing them to the control groups.

What is students’ experience of having test-based learning, and what are
the perceived advantages and disadvantages of the method?

Students in TBL group 1 and TBL group 2 have generally expressed a positive
attitude towards the method. They have identified knowledge gaps and improved
memory as the two key areas where the method contributes to their learning. There
is some criticism of test-based learning from a small part of the student group,
where especially students in TBL group 1 mention increased stress as a negative
consequence of using the method. This stress is mainly reported coming from the
feeling of failing the tests and then having to attend the mandatory extra maths
class. A few students mention that they do not see the value of the method and
feel that it is a waste of time during the lesson.

What is teachers’ experience of using test-based learning, and what are
the perceived advantages and disadvantages of this method?

Teachers are positive about the use of test-based learning. They emphasize the
method’s ability to effectively identify and address students’ knowledge gaps and
that the method promotes students’ engagement in the learning process. However,
they do experience some disadvantages with the method. Firstly, there is a feeling
that the tests do not sufficiently challenge the high-performing students, although
the results data show improvement even for this group. Secondly, the teachers find
that the time consumption outside the classroom is increased when implementing
TBL.

Recommendations
To improve the method, it’s useful to adjust the difficulty level of tasks in the tests
to suit more students. Allowing students to choose their difficulty level could make

the learning experience more personalized. This adjustment ensures that tasks are
neither too challenging nor too easy, helping to maintain student’s engagement.
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Chapter 6. Conclusion

It’s essential to consider how to apply TBL. Our study indicates that if it’s applied
as in TBL group 1, both low-performing and high-performing students improve their
performances. However, this implementation may induce stress among students.

Alternatively, applying the method as in TBL group 2 shows that only low-performing
students have enhanced their performance. The advantage of this implementation
is that students are unaware of when the tests occur, which removes the perception
of risk and creates a positive atmosphere. This approach can reduce test-related
stress, which is beneficial.

In summary, the effect of TBL on students’ knowledge in mathematics has been
positive, with the experience of the method being mostly positive among both
teachers and students. Therefore, we recommend implementing the method to
enhance students’ knowledge, actively involve them in the teaching process and
gain a better overview of their knowledge levels. By adopting test-based learning,
teachers can empower students’ to reach their full potential in mathematics.
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Appendix 1

Interview questions for students

Hur skulle du jamféra din motivation och engagemang i matematiken jamfort
med de andra kurserna?

Vad tycker du om testbaserat larande?

Hur skulle du séga att testerna paverkar ditt sjalvfortroende?

Hur anser du att TBL har paverkat dina resultat?

Kénner du nigon stress infor/under testerna?

Om du hade fatt bestdmma, hur hade du anpassat testen/TBL for att gora
det dnnu battre?



B

Appendix 2

Example test for TBL group 2
1. Los ekvationerna

a) bz? — 15z =0

b) 522 4+ 20z — 25 =0

2. Los ekvationen z + 22 +1=7

3. Nedan finns grafen till funktionen y = 2% — 4z + 3.

Lés ekvationen x2 — 4x + 3 = 3 mha grafen och férklara hur du gor.

L

Y —y=22—4x+3
4,,
2,,
‘ x
—4 -2 2 4 6
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Appendix 3

C.1 Control group survey questionnaire

scalescale

1. Iwilken utstrickning haller du med om filjande pastiende: "Jag dr sdker pé min formdga atf firsid

och [Gza maematiska problem.”
Haller mte zlls mad
Hiller delvis inte mad
Varken allar
Hillar dalvis med

Hallar helt mad

2. Hur & din upplevda streszniva:

Infor delprov

Infor det nationella ...

Undar lektionztid

Undar kursens ging

Infor testar/'diaznosar

hallan Hag

3. Hur mycket tid lagger du pé matematikstudier utanfor undervisningen jamfart med andra &mnen? *

Ligzer ned mycket mmdre fid

Lazzer ned mindre tid

Samma

Lazzer ned mer tid

Lizzer ned myckst mer tid

v
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C.2 TBL group survey questionnaire

1. Ivilken utstrickning hiller du med om filjande péstiende: "Jag dr sdker pd min frmdga att firsid
och [Gza matematizka problem.”

Hillar mbe allz med
Hillar delvis infe med
Warken aller

Hallar dalvis mad

Hiller helt mad

2. Hur ér din upplevda stressniva: ©

Ingen Laz hellan Hag
Infr delpros
Infsr det nationella ..
Under lektionstid
Under kursens ging

InfEr tester'diagnosar

3. Hur mycket tid lazzer du pd matematikstudier utanfSr undervizningen jamfart med andra dmnen? *
Ligzer nad mycket mindra tid
Lazger nad mindre tid
Samma
Lagzer nad mer t:d

Ligzer ned myckat mear tid
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4. Vad tycker du om testbaserat lErande? ©

Tnte bra L @, . @ @, Mveket bra

4.1 Motivera ditt svar: ©

Lang svarstext

5. Hur upplever du =t testbazerat lirande paverkar ditt larande? ©

Meagatnit J 4 . L ) '-_ ) Pesitivt

5.1 Motivera ditt svar:

Lang svarstext

6. Hur tror du att testbaserat larande paverkar ditt resultzt 1 kursema? ~

Mazativt - L » Positivt

6.1 Metivera ditt svar:

Lang svarstext
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7. Hur péverkar testbaserat lirande din tro pd din matematizka formaga?
Mazativt
Oforandrad

Positivt

7.1 Motivera ditt svar: ©

Lang svarstext

8. Hur har ditt 58t att studera (studietelmik) poverksts av testbaserat lirande? i

Lang svarstext
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Interview questions for teachers

Hur gar du tillviga nar du planerar och genomfér TBL i dina matematiklek-
tioner?

Hur har tidsatgangen vid utformning och efterarbeten av lektioner férandrats
medan du anvint TBL?

Hur uppfattar du att eleverna kénner infér/under/efter testerna?

Finns det nagra aterkommande synpunkter fran eleverna om hur testerna
paverkar deras larande och vélbefinnande?

Vilka fordelar ser du med TBL?

Vilka nackdelar eller utmaningar ser du med TBL?

Om du hade mojlighet att &ndra nagot i hur TBL genomfors, vad skulle det
vara?

Hur tror du att dessa dndringar skulle paverka elevernas uppfattning och
resultat?
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E.1 Transcribed interview with teacher from TBL
group 1

Ja, och da har vi forsta frigan och da undrar vi lite om du kan beratta
om hur det gir tillviga nir du har en lektion med TBL och hur du gir
tillviga nir du planerar den lektionen?

Ja alltsd, nar jag planerar en lektioner sa egentligen sa planerar den som alla andra
lektioner forutom da att jag planerar for att géra en diagnos i borjan pa lektionen.
Och det innebar att jag letar upp 2 eller 3 stycken uppgifter som tar upp sadant som
vi har gatt igenom. Och de uppgifterna hdmtar jag ifran en san uppgiftsdatabas
som jag har tillgang till som laromedelsforfattaren har delat med sig utav.

Hur gar du till under sjilva testet, hur funkar det?

Lektionen jag har ju i och med att de sitter sa tétt i eleverna sa gor jag 2 versioner
utav diagnosen sa att de inte far samma diagnos. Jag dndrar ett par siffror mellan
de hir 2 olika diagnosen da och si. Vet jag ju det och det, det dér ar ju ett litet
problem och det ar ju da att olika elever tar olika lang tid pa sig, s& dar ar ju den
del som blir fardiga. De duktiga elever de blir fardiga fort kanske far ut minst utav
diagnosen i och med att det inte &r nagon utmaning for dem. S& for deras del ar
det ju en liten sloseri med tid da samtidigt som att de som &r langsamma star. Som
har ja som kan ha diagnoser som ger dem réatt att fa langre tid nir de gor prov till
exempel da. De blir stressade sa vilket gor da att resultatet pa diagnosen kan vara
lite missvisande om det beror pa att de inte kan det som jag stéller fragor pa eller
om det beror pa att de hade kunnat det om de hade fatt lite langre tid da och jag
tror det dr en liten stressfaktor dér for eleverna att hinna med det dar da.

Hur skulle du sdga att din tidsatgang har fordndrats? Alltsa, hur mycket
mer tid ldgger du varje vecka nu niar du har TBL jamfort med innan?

Det &r sa svart att veta for ofta sa vill jag ha nagot, varje lektion vill jag gédrna ska
innehélla nagonting mer dn bara en genomgang och rdkna sjilv. S& nér jag har en
sadan lektion sa tar det tid for att gora det hér brytet i den hér vanliga lunket.
Genomgang - rikna sjilv. Och det kanske tar lika ling tid som att gora i ordning
och rétta diagnosen. A andra sidan har vi inte alltid ett sant hér avbrott i lektionen
for att gora nagonting annat om gruppévning eller ndgon menti pa projektorn eller
nagot sadant dir da sa det kanske tar lite langre tid, men det dr inte mycket liangre
tid. Det kanske tar 30 minuter. Kanske det.

X



Appendix E. Appendix 5

Om vi ser till eleverna da. Hur ar din uppfattning om vad eleverna
kanner kring TBL?

Jag tror att deras starkaste upplevelse av TBL det &r den hér anspdnningen infor
om man ska fa med sig en sovmorgon eller inte. Det tror jag dr det som paverkar
deras upplevelse mest.

Finns det aterkommande synpunkter som kommer fran eleverna?

Aldrig en enda synpunkt. Mer &n att ndr de far tillbaka diagnosen sa sdger de
ibland, ja, ja, men det jag kunde ju detta. Det &dr ingen idé att jag kommer pa
repetitions tillfallet for jag kan ju det.

Sa det har aldrig lyfts nagon kritik mot att ni har de hir repetition-
stillfallena?

Nej.
Vad ser du for fordelar med den hir metoden, alltsd TBL?

Jag tvingar eleverna, nej jag tvingar inte. Jag motiverar eleverna till att jobba, att
forbereda sig, rakna lite mer hemma och det tror jag att de gor. Hade jag inte haft
den hér diagnosen sa hade de inte lagt s& mycket tid hemma med att rdkna, det
tror jag ar de viktigaste faktorn faktiskt. De far ytterligare ett repetitionstillfille.

Och vad ser du for nackdelar eller utmaningar med metoden, alltsi TBL?

Dels sa tar det lite undervisningstid. Och sen s& i och med att jag tror att mycket
utav effekten beror pa att jag har dér repetitionstillfallet och det repetitionstillfallet
den tiden “bjuder” jag pa. Det dr ingenting som jag egentligen har betalt for att
genomfora. Sa vi tar mer av min tid egentligen nu nér vi pratar om det hir mycket
mer tid det tar for mig att genomféra den har diagnosen. Det ar egentligen inte det
som &r den storsta om man ser tidsforlusten for mig, utan det ar att jag har det
hér repetitionstillfallet, for det har inte jag i min tjénst, utan det har bett om att
fa en position pa schemat jag kan genomféra detta.

Och det gjordes da i samband med att du startade med TBL?

Nej, alltsé, det ar sa vi har i arskurs ett, sa har vi varan tjianst att genomfora ett
sant har stodpass i matematik. Det har vi in till matte 2, férlat i arskurs 2. Men
jag bad om det for att kunna fortsitta pa det hir séttet att undervisa. Men det
ar ingenting som jag maste gora. S& det &r vil den som egentligen &dr den storsta
tidsforlusten for mig. Det som gett mig mer arbete kan man siaga.

Om du hade fatt dndra nagonting med hur du utfor TBL for att gora
det bittre och du hade lite ja, men odndligt med resurser kan vi séga,
vad skulle det vara da?

Om jag hade oéndligt med resurser. Ja, det som jag egentligen ser som begransning
ar elevtid. Vi sag ju héir nér vi tittar pa era diagram da att det var den “svaga”
gruppen som hade den mest positiva utvecklingen. Och jag hade ju onskat att
jag hade kunnat ge den “starka” grupper motsvarande utveckling da. Och da tror
jag inte att det har paverkar dem 6verhuvudtaget. For, jag tror jag tror inte att
de duktiga eleverna behdver tvinga sig sjalv hir, plugga hemma en extra gang
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for att lyckas pa diagnosen, for det gor de anda. De har lyckats inhdmta de héar
kunskaperna under lektionstid s& att de behdver inte jobba extra for att klara
diagnosen, vilket jag tror dr den storsta framgéngsfaktorn ar att de jobbar lite
mer hemma, infér diagnosen. Sa ja. Kanske kunna gora det hér arbetsséttet mer
vardefullt for den “duktiga” eleverna. Kanske dr det som jag hade oénskat att jag
kunde gora.

Det var det vi ville fraga dig! Tack for din medverkan!

Tack sjalval
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E.2 Transcribed interview with teacher from TBL
group 2

Ja. Det forsta vi skulle vilja att du gor ar att beridtta lite om hur du gar
tillviga nir du planerar en lektion som ni har TBL i och nir du genomfor
TBL i matematikundervisning?

Ja, det jag gor egentligen. Det dr ju att jag har i grund och botten har jag da en en
tydlig planering egentligen, lektion for lektion for hela kursen for att det ska bli bra.
Sa det inte blir stressigt, ndgra moment eller s diar. Och sa haller jag mig ganska
sa strikt till den planeringen sa att de liksom har nagonting att halla sig till. och
tidigare &n det hér projektet sa har jag egentligen inte kort TBL 6verhuvudtaget,
utan jag har mer varit lite s hér. Relationsbaserat ldrande att man ska se till att
gruppen fungerar och liksom och det sa gor jag ju. Men det jag har gjort nu, att
jag en gang i veckan haft ett skriftligt test med dem. Och da de fradgorna har jag
ju haft mest pa grundliggande niva. Och verkligen ténkt till och fragat pa sadana
saker som kan vara lite kluriga och dar jag inser att det kommer vara elever som
tdnker att, Det hér gar ju fint ndr de sitter och rdknar och de fragar kompisen och
allting &r trivsamt och bra och de tidnker att det hir fixar de, med om de far en
testfrdga. Och jag har oftast gjort sa faktiskt det sista i alla fall att jag tar det
pa projektorn sa alla ser fragorna pa projektorn. 3 stycken fragor kanske? Men de
sitter dar ensam med papper och penna och inte far fraga kompisen eller nagonting,
for de ska ju gora det separat och jag séger att det gar inte pa betygen. Ni gor det
for er egen skull for att se vad ni sjélva kan och sa vidare s& &r det manga som har
fatt sig lite tankestillare nir de d& sitter dar och marker att jag kan inte det hér
utan att fraga kompisen eller titta i facit eller ndgonting. Sa da, da har jag den
uppfattningen i alla fall att. Eleverna far far sig en liten tankestéllare och kollar upp
det efterat. Efter test &r klart. Da fragar de kompisar vad man gjorde egentligen
och da har man suttit och tédnkt pa det under. Ja 10 minuter eller nagonting sant
dér och da. DA tror jag att det da tror jag att det kan g& in lite béattre i huvudet
pa dem.

Och hur mycket tid skulle du sidga att det tar pa lektionen att ha TBL?

Det tar inte mycket tid for mina lektioner. De kan ju inte ldsa pa. De vet inte nér
de far testet. Och sdg att jag tar. Ja, jag skulle vilja sdga att det tar. Jag forscker
ha 20 minuter pa pa mig, men de flesta blir nog klara lite innan, sa sig att det tar
genomsnitt. Kanske en kvart for eleverna. 20 minuter for vissa.

Och det dr da pa lektionerna, men om man tinker pa tid innan och tid
efter.

Ja for eleverna tar det ju ingen tid fér de de kan ju inte ldsa pa, men for mig tar det
ju lite tid eftersom jag maste tillverka testen da sa det ar, men jag kan inte siga
att det i och med att jag kor sé som jag har kort att. Jag samlar in dem, men jag
rattar dem inte pa samma sitt som ett vanligt prov. Jag kan titta pa vissa elever,
speciellt jag har alla sparade. Man séger att det tar mig kanske en halvtimme extra
i veckan att tdnka igenom testet, ndgonting sant och mer ar det vil inte egentligen.

Om vi kollar lite pa hur du tror att eleverna uppfattar att ha TBL och

hur de kanner alltsa kénslan i klassrummet, att ni ska ha tester och efter
och under testerna, hur skulle du beskriva den?
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Relativt avslappnad i och med att jag inte som sagt bara har ndgon bel6ning eller
bestraffning eller. Och jag sdger att det inte gar pa betyget och sd dar utan det
ar for egen skull och det kommer bara sa hér, s ja, nu kor vi test och sa héar
projektorn hir sa tar vi varsitt papper och sétter ner. Och sa gar jag runt liksom
och kollar och sa dér. Jag flyttar inte bédnkarna pa samma sétt som ett ordinarie
prov och och sa, sa det tar ju inte den tiden heller. S& att ddremot sa har jag ju
maérkt att. Efter ett sint dér test sa blir det ju mycket snack och d& kan ju det ta
tid for liksom lektionstiden sé ofta har jag valt att gora det. Nar det &r 20 minuter
kvar av lektionen sa att nir de ar klara sa blir det inte jattemycket. Rorigt pa
grund av det hir da utan da &ar det liksom att da snackar de om det nar de liksom
lamnar lektionssalen och innan nésta lektion eller s& héar, da pratar de, hur var det?
Hur var det? Det mérker jag att de gor. Jag har valt att tycka det &r bést att ha
det i slutet av lektionerna sa att. Sa att de har sa mycket lugn berdkningstid som
mojligt av resten av lektionen da, sa jag tror att man har det i borjan av lektionen
sa kanske det da férsvinner en kvart till av massa prat fran det hér testet och da?
Det tror jag, da tar det &nnu mer tid av lektionen.

Finns det nagra aterkommande synpunkter fran elevernas hall om test-
baserat ldrande? Hur det dr att ni har, dr det nigonting de siger till
dig?

De har accepterat det, jag har forklarat nu ar det sa har det ingar i en forskn-
ingsstudie och nu koér vi s& hir redan fran bérjan nér de var. Ja, sma grund-
skoleelever som kommer till gymnasiet, s& de har liksom inte ifragasatt det de har
inte varit med om négonting annat hér pa gymnasiet. Utan nér jag har fragat lite
grann pa utvecklingssamtal och sant s& har de val. Haller med om det som jag har
uttryckt da att det kan vara liksom att det &r for deras egen skull. Och att de
far ett? Vad ska man siga? De far det de far ett tydliggérande av, sant som de
eventuellt inte skulle kunna da. Da blir det véldigt klart nédr de sitter dar i sjilva
situationen med bara papper och penna framfor sig och inte kan fraga nagon. Sa,
sa det blir nog en lite klarare for dem sjélva sa att ja, det hir kanske jag ska kolla
pa. Annars kan vi sitta sd i en provsituation och det vill de ju inte. Men, jag tror
inte de blir sa stressade for det har ar inget prov och det vet de. Men samtidigt sa
vet de ocksa att de skulle. Har pa ett prov sa vill jag inte ha den hér tjansten. Att
jag inte fattar lite sa?

Vilka ar de tydligaste fordelarna du ser med TBL?

Och sa som jag korde sa? Nar de inte far ldsa pa annars kanske mina férdelar med
att ldsa pa ocksa naturligtvis, men det gor ju inte mina elever sa att. Nej, da ar
det vél det jag har sagt. Det ar det som jag ser det tydligaste fordelen det ar att fa.
Men det ar vil 2 fordelar, dels sa far man ju lite repetition for att jag dven sléngt
in lite uppgift som de har. Kanske inte gjort precis denna veckan, men som anda
kanske kommer till nésta prov eller sa. Sa det blir lite repetition och sa hér. Jaha,
hur var det man gjorde det hir nu da? Det gjorde vi forra veckan. Denna veckan
har jag ju helt fokuserat pa andra. Den. Tror jag &r en fordel och sen ocksa att det
ar som sagt var da tydliggér. Om, det dr nagonting som man inte har sa bra koll
pa.

Om vi vinder pa det da ser du nagra nackdelar eller utmaningar med
TBL?

Nej, jag tycker nog den storsta om det skulle finnas nagon nackdel sa ar det vl att
det tar ju lite. Mer tid, eftersom jag méaste gora testerna ibland har det varit sa att
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jaklar ocksa. Fredagen gar ju bort och jag har inte haft nadgon test denna veckan
och klockan ar halv ett pa natten och jag har lektion kl. 8. Da far jag ju sdtta mig
och gora ett test som inte jag har liksom. Om jag har slarvat lite med den tanken
och for det ar ju nytt for mig ocksa. Sa klart att da blir det vil en halvtimme
mindre sémn da ibland da. Det &r inte sa jattemycket tid s som jag kérde. Men
det ar vél en jag ser egentligen ingen. Jag tycker inte det ar en jdttestor nackdel for
duktiga elever som tvingas sitta en en 10 minuter. En kvart att gora uppgifter som
de redan kan det. Det skulle vara meningslost om de gor det en hel lektion eller
inte utmana sig sjilva. Men ett sant dar test sd kan de vl bara fa en bekréiftelse
pa att de kan det och. S& inga direkta nackdelar. Egentligen tycker jag inte.

Om du fick dndra niagonting i hur du kor TBL med din klass for att gora
det battre. Vad skulle det vara for nagonting?

Jag vet inte, det &r alltsd. Jag tror att jag trivs ganska bra med sé som jag kor det
nu faktiskt. Jag skulle kunna &ndra det sa att det kanske blir béttre resultat for
eleverna om jag skulle vara lite. Tuffare sa det blev nistan som sméa prov som man
har ibland som eleverna. Far ldsa pa till eller ndgonting sant, men just att man har
det s& har. Avslappnat liksom och sa att det bara blir en del av det hela, sa. Jag
skulle nog vilja att kora sa som jag har det nu egentligen for att inte det ska bli
sa stor press och belastning pé eleverna fran andra &mnen och hur de ja sadéar. sa
kénner jag.

Ja men grymt. Det var det var egentligen det som vi hade en fraga om,
sa tar vi och stidnga av.

Jaha.
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F.2 Control group 1, Collected data from exams
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F.3 TBL group 2, Collected data from exams
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F.4 Control group 2, Collected data from exams
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Appendix G. Appendix 7

Samtyckesblankett for behandling av personuppgifter
Denna studie syftar till att fa en béttre insyn i hur testbaserat ldrande paverkar

kunskapsutvecklingen hos gymnasieelever inom matematik, samt att fa en bild av hur elever
och ldrare upplever testbaserat larande.

1. Information

Datainsamlingen kommer att ske sporadiskt under varterminen 2024. Darfor fylls denna
blankett i for att tydliggéra hur behandlingen av era personuppgifter kommer att se ut.

Namn pé organisation/foretag: Chalmers tekniska hogskola
Kontaktuppgifter: Olle Burman, Florian Lundblad

2. Syftet med behandling av personuppgifter

Personuppgifterna samlas in for att kunna géra en analys av resultat fran tidigare prov och
tester tillsammans med enkétsvar och intervjusvar.

3. Personuppgifter

Uppgifter som samlas in och lagras &r pseudonymkod, enkitsvar, ljudfiler fran intervjuer och
transkriptioner av dessas, samt anonymiserade resultat frén tidigare prov och tester.

4. Lagring av personuppgifter

Uppgifterna ovan kommer att lagras pa det gemensamma Google Drive-kontot som tillhor
Olle Burman och Florian Lundblad. Delar av dessa uppgifter kommer att inkluderas i den
rapport som skrivs och kommer da att vara helt anonymiserade. De dvriga uppgifterna sparas
fram till och med augusti 2024.

5. Samtycke

Jag, , ger hiarmed mitt samtycke till Chalmers tekniska hégskola
for insamling och behandling av mina uppgifter som beskrivits ovan. Jag forstar att jag nér
som helst kan aterkalla mitt samtycke.

Datum:

Namnteckning:
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Appendix H. Appendix 8

H.1 TBL group 1, survey answers

1. 1 ilken utstrchning hale du 2 Hurir din . Hur myckot
“Jog ar 2 Hur b din Upplovia 2 Hur i din upplovda i matamatistu
kursens ging] andes mnen?
Hallr hott mod ngen ™ ngen Laggor nod mycket mincro
 dois mod Lag votan ngon Laggor nod mer td
Hallor dois to mod Lig ngen Lag Somma
ngen ngen Liggor ned me
g Mot Ly Liggor nod mycket mar
Hallr dois med ngen ngen L Laggerned minc
[r—— g g ™ Vetan ™ Laggerned mer 1
Hallor dois med Hog g ™ Motan Motan Samma
Hallr dois med ™ ngen Mot Ly Samma
[ro— Wetan ™ ngen ngen ™ Laggorned mor
Hallr i nto mod L Matan ngen ™ ngen Samma
g ™ ™ Motan Samma
Hallr dois med ™ Hog ngon ™ Hoy Samma
Hallr bt mad Motan Hog ngen ngen L Laggerned mer 1
Halor dois med Motan ™ ngon ngen ™ Liggor nod mindo g
Hallor dois mod Hog Hog ™ ™ ™ Laggor nod mor td
Halor nto s med Hog g ™ Mot Motan Laggerned mincre 8
Hatorhetmod Metan vetan ™ ™ ™ Lagger ned i
Hallr hott mag Hoy g ngon ™ g Samma
Hallr hott mog ™ ™ ngon ™ ngen Liggor e mic
Hallr bt mad L Motan ngen ngen ngen Lagger ned mycket mincre s
Hatorhetmod Metan ™ ngen ™ ngen
Hallr bt mad Lo ngen Motan L Samma
Hallr dois med Hoy g ™ Mot Motan Lbggor nod mycket mer 1

41

5. Hur uppie
tosthasor

ra fo it catcha upp med o man kan ha

5 glomt bort rn fora lektonema

o mig. Jog kan dock tinka mig at dot.

gor dat lattaro for
3 Jarsen

i

n ait hinga med |

iova komma i pa
man iorde o pi

7. Hur paverkar
tostbaseratlirande din

o p din matematiska
61 Motivora it svar:  formaga? 7.1 Motivera dit svar:

4 Datger Oferandrad

4 oat Nogati. P

4 Bra erhoppringsvis Oferandrad

5 Jag lar mig bra Oferangrad

3 Into ol Oferandrad Into s

2 mycket jag plggar P Har nt paverkats

3 Tror Into don gor det Oferangrad Dn har it forncrats

3 ngat Nogatit ngot
Har jaipt g forsta vissa Inte myckot, men detbir
sake balo nfor prov och mindre piugg om man

5 underatl plggandet  Ofocandrad rodan kan et man 0o

3 pa clagnosema

4 Litare at i ig saker man missat

Tror at g har e bt inaming av
4 diagnosema

on s gl
rande varken posit ol ngati.

2 For o 1 at ova och ira mig

i fran sina mistag
man kan dot.

4

Oforangrad,
4 sig o0 nan Into 58 mycket
3 Har inte mérkt négon skilnad Oferandrad Into inrats
3 paverian Oferangrad Karar lagnosen Oferangrat
Etrsom att man arbitiro
Oferandrad N
Jag innor bekiafoise av sma
4 Samma som fora Postit ostoma. Oforangrat
ror mina rosultat p prov i
4 on gnutta b Oferangrad Brokar ha fovanade resulat ingen skinad
3 Datitar Negat
Oferandrad
grunderna s4 man ite
5 paprov Oferandrad
Dot far kit en posity
9
o delttare for an at jog Gveiag dr sdker  pverkal min
4 Ranga med Oferangrad piina matematika kunskaper.  studetoknik
Oferandrad
Postit
Oferangrad Lite mindro sita vockan
inns som at ag 4r mig
4 snabare Oferandrad o mycket

gor
ot forberodor mig val fo

formaga oerhort mycket - ol gor It 83 mycke, mer dn

4 hela kursbetyget

Negati, Ofbcincrad

miverad Ul i b b, dognosen
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H.2 Control group 1, survey answers

1. lvilken utstrackning haller du med om féljande
pastaende: "Jag ar siker pa min férmaga att forsté
och I6sa matematiska problem.”

Haller delvis med

Haller delvis inte med
Haller helt med
Haller helt med
Varken eller

Haller delvis med
Haller delvis med
Haller delvis med
Haller helt med
Haller helt med

Haller helt med

Haller delvis med

Haller delvis med
Haller delvis med
Haller delvis med

Varken eller
Varken eller
Haller helt med
Haller helt med
Varken eller
Haller delvis med
Haller delvis med

Haller delvis med
Varken eller

Haller del ite med
Haller delvis inte med

Haller delvis inte med

2. Hur &r din upplevda
stressniva: [Infor
delprov]

Ingen

Lag

Hog

Lag

Lag

Lag

Mellan

2. Hur ér din upplevda 2. Hur ér din upplevda 2. Hur ér din upplevda 2. Hur &r din upplevda
stressniva: [Infor det [Under [Under [Infor
nationella provet] lektionstid] kursens gang] tester/diagnoser]
Mellan Ingen Lag
Lag Mellan Lag
Hoég Ingen
Mellan Lag
Ingen
Lag

Hoég Mellan
Mellan Lag
Hég Lag
Mellan Lag
Lag Lag
Hég Ingen Lag
Hég Lag Mellan
Mellan Ingen Ingen

Lag Lag

Lag Lag

Lag Lag

Ingen

Lag

Ingen

3. Hur mycket tid lagger du pa

utanfor
jamfort med andra @&mnen?

Légger ned mycket mindre tid
Samma

Lagger ned mer tid

Ligger ned mer tid

Samma

Légger ned mer tid

Lagger ned mycket mindre tid
Samma

Légger ned mycket mer tid
Légger ned mer tid

Lagger ned mindre tid
Légger ned mycket mer tid
Légger ned mer tid

Légger ned mer tid

Samma

Légger ned mer tid

Légger ned mer tid

Lagger ned mer tid

Lagger ned mer tid

Légger ned mycket mindre tid
Légger ned mer tid

Lagger ned mer tid

Samma

Samma

Légger ned mycket mer tid
Lagger ned mer tid

Légger ned mycket mer tid
Légger ned mindre tid
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H.3 TBL group 2, survey answers

Varken oler
Hallor dobvis
Varken oler
Hallr it mod
Hallr it mod
Hallr dobvis
nto mad

Hallor dobis
med

Varken oler

Hallr it mod

Hallr it mod

Hallor dobvis
mad

Hallr dobvis
mad

Varken oler

Hallr dobis
med

Hallor dobis
med

Hallor olt mod

Hallor dobvis
mod

Hallr it mod

Hallr oit mod

Molian

Hog

Hog

Motan

Ly

Motan

Hog

Motan

Lag

Motan

Motan

g

Lag

Motan

Motan

Mollan

Mollan

Molln

Mollan

Mollan

Mollan

Mollan

Mollan

Mollan

Ingen

Ingen

Ingen

g

Mollan

Lig

Ingon

Malan

Mallan

Malan

ngon

ngon

gon
Lig

Lig

Lig

Ingon

ngen

ngon

3. Hur mycet td laggor du pi
matomat

undervisningen jimiart med
andra dmnon?

Ligger ned mor 14

Samma

Lagger ned mer 19

Lagger nad mincro 84

Lgger ned mor i

Samma

Lagger ned mor i

samma

Ligger ned mer 19

Lagger ned mer 19

Lgger ned mer 19

Samma
Lagger ned mor 1

samma

Lgger ned mer 19

Lgger ned mincro 19

samma

Lagger ned mer 19

Liggor ned mar i

Logger ned mycket mor 1

4. vad tycker
doom st at studora
tostbaserat tudlotoknik) paverkats av
lirande? thasorat irande?
f) Dot okej Ingotng
myckot s jag vet s g o bro i mate nu
‘. piverkaran mod brygen Ofoindrad  testbaserade drandet iange.
Ofinerad
3 latare och lara sig nar man upprepar man har i 36 fasnar langidsminet Pos ot farsnar tare angicsminet  nej
Horannars ska man testa
s Ofrandrod baserat
foaseratrande | sig har inte
3 Ofrindrod g oast mod o ok
Ot hr pivorka et o
4 mankanoch i, Posiit atiara sig Som g bohver 6va mor pi
o Oferindrad
3 dojog lrt i Pos Har o ncrats.
‘. Pugg hemma
3 soom dotfunkar oser o, paming mer med mor wppgitr
3 Mrkerinto s storsiinad Tro nte ot paverkar 3 mycket Ingontng
Summern alt i har atoss don
an. Dock and dr dot o
erando atbenova goa pov varie il pa proven, s ki dot e
5 edag dossa smapro bate.
4 orbmman et vad maniio kan Ofvindrad Vot vl ungeir vart g iggorredan
5 dotariagan ingotag fudorat i Kansko o Ofbrinarad  ingen aning
3 migmen dotvar e drek! ddlot ‘kilnad, o6t baseat lrande, Ofbrindad  pi min matomatska maga et ha o it
ag ror ot har gyonat
Jag tycker detkan go on bra
vad man bohor orsata attjobba g or ot i bra d man
Dot Tostoma
o prov
g g
3 manska i kursen (matieboken). esutal i kursprovel min 10 p min matomatska ormaga Ingot
3 Kanvara svessigtband ol mindro Ofbrindrad  Paverkar i ite 83 mycket nte 4 myckot
Rosutaten pd tostorna
visarvad o hr it mig
och vad ag bohover Kol
prov ot e
oo o vad jg behover pluggn mer pa
4 massaintr Kan o sanvo, Tostaton pi proven. Posiit
Dot pverka positvt dd man
4 ueckamera uveckia presiatonsan hos. framover i pov tc. »
Tar ganska sa myckot Ud viket ot at
boken . Ingon st paverkan,tsten bukar
2 manha o dot man ska kunna dock. ganska it brukar vara ganska lia. Ofbrindrad  vara ganska fta ngon paverian
Som sagt. g tycker fag
Jag ycker no at dot pverkar nar hat ko .
{ar upp, darmod hr dot virasio uppoifiema | boken i
3 kunskaper ot har bara ie halot mig ol rosutat oot Otrandrod imer T 1 o minformaga.  Ite o ndgol st
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Hallor holtmed_ Molan

Hallor dobis
inomad  Ingen
Hallr dobis

med Motan

Varkon oler Mot

Hallr holtmed Hog

Hallr holtmed_ Molan

Hallor dobis
iomes by

Hallr heltmed  Hog

Ingen

Mollan

Mollan

Mollan

Hog

loktionstid]

Ingen

Ingen

Ingen

Lig

Ingen

Mollan

Lig

Mollan

Mollan

Lig

Mellan

ngon

Lig

Ingon

g

4. vad tycker
duom
undervisningen jamfart med  testbaserat
andra dmnon? lirande?
samma s
Samma 2
Samma 3
Lgger ned mycket mor i 4
Lgger ned mincro 14 4
samma 4
samma 3
Lagger ned mycket mer g 5

41 Motivra dit svar:

Jog tycker det i bra 5 i man gor
Tostema ar man mojighaton

5.1 Motvera ditt svar:

it 3t ot studora
etekni) piverkats av
7.1 Motivora dit svar: tosthasoratlrande?

vad man farsthr och nt fertin. A det pi
at og b mer sakerpa vad ag kan  mer p dolama som gck save
Pugaa pi rodan kan Positt och nt kan, uncor tostoma
129 votrodan min matematiska

ol ot piverkar nte mit resutatals Oferndrod  formga Into gotals

Dol o mig legrand
Into har hat dot. ka loatra ggafas Ofbrindad  jag vetnte o ine dot har foandrats s
Eitbra st at esta sina kunskaper pd Kol gre, men vi ha gort Oforincrad,  Den kan bara hjlpa | och med atdet
ulan i da bedoms dot valdigt sl Positvt inlo bodoms, g studerarsom vanigt

Jag kinnor atjag far

ot Gor flo lavtl under tsterna och
Py v betyg ndgon ging Dock ror
Jagat ot
Kan ofert. Tanker a9 brodare. nackdolon Ofbrinerad nte it
io i jl. nir taston Kommer atar it ndgot ftrsom toston it
foare ot g6 atjag
ilp av g trorotas mindro pa min ormaga . kommer och dt d bara atl
xakt som pa it prov Nogatit pb ustdo man ha it s upp Ul dos,
man beover tester men ocks
‘ganomgangar man behover
farande och genomgingera ger en Vart men aforsom ot ar
r v o rogolbundl 54 hamnar man

bonover ova pi mer Ofbcincrad pa sitjobd atlaa ut mate medkurson

omjag o kan alla

o sa bl jag mer Jog o e att g

3 motverad at a mig dot. I
g inte nnw kan r Gmodigen Ofbcindrad  matematiska formaga. into als
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pastaende: "Jag dr sdker pa min formaga att
forsta och Isa matematiska problem."

H:
Varken eller

ler delvis med

ler delvis med
ler delvis med

ler delvis inte med
Varken eller
ler delvis med

ler delvis med
ler helt med
ler delvis med

ler delvis inte med
Varken eller
ler delvis med

ler delvis med
Varken eller

ler inte alls med

H.4 Control group 2, survey answers

1. I vilken utstrickning haller du med om féljande 2. Hur &r din upplevda

stressniva: [Infor
delprov]

Mellan
Mellan
Lag

Mellan

Mellan
Mellan
Mellan
Lag
Mellan
Lag
Mellan
Mellan
Lag
Ingen
Lag
Mellan
Lag
Mellan
Lag
Mellan
Ingen
Lag
Ingen
Lag
Lag
Mellan
Hog

2. Hur ar din upplevda
stressi : [Infor det
nationella provet]

2. Hur &r din upplevda
stressniva: [Under
lektionstid]

Lag

Lag

Ingen
Ingen
Ingen
Ingen
Ingen
Ingen

2. Hur &r din upplevda
stressniva: [Under
kursens gang]

Lag
Lag

Ingen

2. Hur &r din upplevda
stressniva: [Infor
tester/diagnoser]
Lag
Mell

3. Hur mycket tid lagger du pa
matematikstudier utanfor

undervisningen jamfért med andra

amnen?

Lagger ned mindre tid
Lagger ned mer tid
Légger ned mer tid
Samma

Lagger ned mindre tid
Samma

Lagger ned mer tid
Lagger ned mer tid
Lagger ned mer tid
Lagger ned mer tid
Légger ned mer tid
Lagger ned mindre tid
Lagger ned mer tid
Samma

Samma

Légger ned mer tid
Samma

Lagger ned mer tid
Légger ned mer tid
Lagger ned mer tid
Lagger ned mer tid
Lagger ned mer tid
Lagger ned mycket mindre tid
Légger ned mer tid
Lagger ned mer tid
Lagger ned mindre tid
Légger ned mycket mindre tid
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1.1 Interview 1

Hur skulle du jamfoéra din motivation och engagemang i matematiken
jamfort med de andra kurserna?

Jag skulle siga att jag &r mer motiverad i matematiken. S& det dr det &mnet som
jag tycker att jag ar bast pa, sa jag tanker att jag kan fa bést betyg i och det jag
tycker ar roligt..

Kanner du att du har litt for matten?

Ja, jo, om man jamfor med andra &mnen sa ar det ju sa.

Om vi kollar pa testbaserat ldrande just vad tycker du om det?

Jag tycker det ar bra, liksom kunna veta hur man lagger till liksom. Om det ar
nagonting som man inte kan, s& far man reda pa det battre.

Ar det nagot du kan komma pa som &r negativt med det?
Nej, inte nagot som jag téanker pa.

Kanner du att om du misslyckas pa ett test att du pluggar extra pa de
delarna da?

Ja, d& blir det ju att man kanske repeterar det som om man &r ndgot som man inte
riktigt har fatt in.

Ar det nagonting du gor pa lektionstid da eller hemma?

Ja, det &r man ofta hemma i sddana fall.

Hur skulle du siga att med testerna som ni gor paverkar ditt sjalvfortroende?
Jo, men jag skulle nog sédga att det paverkade positivt.

Aven niir testet inte gar sa?

Ja da vet jag liksom, ofta s& ar det kanske inte ndgot som jag har missat helt. Det
kanske dr nagon liten grej som jag liksom missat och da vet jag liksom vad jag ska

trdna pa infér och proven och sa.

Om vi kommer till resultaten inom matematiken. Hur skulle du siga att
sjilva testen och testbaserat larande har paverkat dina resultat.

Jag har for mig att vi har vél haft det néstan hela tiden sé jag. Jag minns inte
riktigt om jag. Jag har vél legat ungefir samma. Jag tror inte det har paverkat mina

resultat s jattemycket, s& det var véal legat pa samma betyg, typ hela gymnasietiden.

Men, kidnner du nagon skillnad fran hogstadiet i resultat vig, att det har
blivit nagon férandring

Ja, alltsa, det ar ju helt andra kriterier nu, liksom sd men. Jag blir mycket béttre
pa matte nu bara for att det ar liksom vi gor ju s& himla mycket matte nu, liksom
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pa. Det ar 4 dagar i veckan liksom och det 4r mycket matte s& man blir ju battre
sa klart.

Tror du att det hade forédndrats, alltsa resultaten, om ni inte hade haft
testerna varje vecka?

Jo men, jag tror kanske att jag har haft lite simre da kanske jag har haft lite sémre
koll pa hur jag lag till och sa ofta kanske jag tror att jag ligger bra till och sa kanske
ar det nagonting som jag inte riktigt kan och sé far jag reda pa P& att testa Och sa

blir jag béattre forberedd till proven da.

Och niar du sitter och skriver de har testerna, bdde da under och infér
du ska skriva dem, kdnner nagon stress da?

Nej,

Och vad ar det nir du ska skriva prov som da blir betygsatta?

Ja, da ar det ju kanske lite, men liksom det beror lite pa ocksa, hur jag kédnner att
jag liksom har pluggat mycket och kédnner att jag kan det mesta. Da brukar det

vara ganska sa lugnt dnda.

Overlag om vi bara tar matte som dmne ir det ndgonting du kinner mer
stress infor &n andra &mnen pa gymnasiet?

Nej, inte just nu, men sen har man ju hort mycket om att sa hir matte 3 och 4 och
det ska man véldigt svart sa att det kanske blir mer stressad da. Men just nu sa
tycker jag inte.

Och den sista fragan da, om du hade fatt halla i tyglarna och fatt
bestdamma helt hur de hir testen, TBL, skulle vara utformat. Hur hade

du anpassat det da? For att gora det dnnu béttre.

Kanske att testen hade nagra fler fragor. For nu ar det vél 3 fragor pa dem. Kanske
haft lite fler fragor, men jag vet inte riktigt.

Tanker du samma struktur pa fragorna da?

Ja men det ja jo, men det tycker jag. Men kanske man kan ha fler fragor sa far
man fa lite bredare liksom.

Grymt, da far vi tacka si mycket for det.

1.2 Interview 2

Ja, da kan jag vil ta och starta igang. Hur skulle du jamféra din moti-
vation och ditt engagemang i matematiken jaimfort med andra damnen?

Ja alltsa. Jag har typ alltid haft ganska latt for matte och sa dér tycker jag vél
dnda det ar ganska kul sa s& det ar vl lite mer saddr. Vill vl utveckla mig och

sadar.

S& du har du har storre motivation och engagemang i matematiken an
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andra d&mnen?

Alltsa inte alla, men generellt s& tycker jag vil det ar ganska kul.

Har du alltid tyckt det varit kul med matematiken, i hégstadiet osv?
Ja det har det varit ganska samma sak.

Har matten alltid kints enkel?

Ja men typ.

Om vi gar in pa sjidlva testbaserad larande da, vad tycker du om det?
Jag tycker vél lite bade och att dels sa &r det &r bra med det, tycker jag ar typ
sa har att man far kénna lite sahdr hur mycket man kan och sddar. Om man kan
det s ar man d4nda med pa banan och sd dir och om det &r nidgot man inte kan
far man repeterar lite, men sen s& nackdelen ar vil att det tar dnda lite tid sa hér
med en genomgang och sen test sa blir det mindre och mindre tid for att jobba i
boken s& far man jobba mer hemma och sa dér. Det blir vil lite mer stressigt med
uppgifterna, typ.

Hur skulle du siga att de hir testerna som ni gor paverkar ditt sjalvfortroende?
Ja alltsa. Det beror véill pa hur det gar, men om jag klarar dem och det kénns l4tt
och sant sa kénner jag vil det boostar vall lite sa i matten att aa jag visar vad jag
kan.

Hur kidnns det om du inte klarar testerna?

Men da ar det vél lite tvartom kanske, men samtidigt s fir man ju reda pa vad
man vet. Da ar det ju bara att 6va, det dr ju battre att man far reda pa det under

ett test &n pa provet liksom.

Om vi sdger att du presterar daligt pa ett av testerna. Kianner du da att
du ldgger extra mycket tid pa att plugga just pa de grejerna?

Ja kanske. Alltsa, jag vet inte. Det har gatt ganska bra pa testerna sa jag vet inte
riktigt.

Om vi da tanker pa ditt resultat i matematiken, tror du att det har
paverkats av att ni har testbaserat larande?

Assa jag vet inte riktigt, men det ar val just det hér lite checka varje vecka att man
ar med pa banan men. Ja, men inte sa mycket.

Tror du hade varit skillnad om ni inte hade haft de hér testerna varje
vecka?

Ehm, Det finns bade férdelar och nackdelar. Men jag vet inte om mitt betyg hade
dndrats. Det tror jag inte kanske.

Och nir du sitter och skriver de hir testerna, kdnner du nagon som helst
stress da under och infor?
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Nej, alltsa, typ inte, det ar val. Alltsa, det ar inte alls som pa ett prov typ, for det
ar inte sa allvarligt kan man ju sdga. Alltsa, det ar ju mer lite mer seriost &n bara
att jobba i boken. Saklart sa ar det bara lite men. Det ar inte sa.

Om du skulle jamféra matematiken brett dd med andra dmnen. Finns
det en annan stressniva i matten dn andra d&mnen?

Ja alltsa det. Det gar ju dnda egentligen ganska fort for oss i alla fall som laser
pa liksom dubbelfarts sa lite stressigt &r det vdl och man hinner inte riktigt ge alla
uppgifter s& dar. Sen s& har jag inte jobbat s& mycket hemma heller, men man
maste ju dnda. Samtidigt sa ar det liksom, det dr ju boken du gor och du vet néar
det &r prov och du kan ju planera sjilv lite battre, sa i andra &mnen ar det lite svar
kanske och du maste fa den veckan innan vad du ska kunna. Nu vet man ju liksom
allting som man kan ju planera sjalv sa. Samtidigt som det géar fort snabbt fart, s&
men ja, ibland &r val stressigt .

Om du fick bestimma helt sjidlv och dndra anpassa testbaserat drende.
Skulle du gora nagra fordndringar da for att gora det battre?

Det jag har kdnnt &r vil kanske att det varit mest E fragor kidnns det som pa
testerna, och det dr sd hér jag. Ja, jag kdnns som jag har klarat alla dem liksom
utan jattestora bekymmer, sa det har vl varit for mig da kanske mer om det hade
varit C och A fragor pa dem ocksa sa hade det ju varit &nnu mer att sa hir ja veta
vad man kan och lite sadér for nu ar det &nda ganska simpla fragor kidnns sa just.
Sa just for mig hade det passat med lite svarare uppgifter.

Da vill vi tacka sa mycket for din medverkan!

Tack!

1.3 Interview 3

Forsta fragan, hur skulle du jamfoéra din motivation och engagemang i
matematiken om du far jamfora med de andra &mnena som ni har pa
gymnasiet? Ja, jag tycker nog det dr hogre motivation i matten &n i de andra
dmnena. Det ar ju lattare att plugga till matten tycker jag. For du har en bok
och du ska gora det som &r i boken. Och de andra &mnena &r ju lite mer ja, olika
grejer, sa matten dr det lattare att fa motivation att sitta sig ner en halvtimme att
plugga &n historia ska du borja med dér? Det vet man inte riktigt. Och sen sa &r
det ju mycket matte. Sa vi har ju 4 lektioner i veckan sa det blir ju mycket matte
och da ar det lattare tycker jag att héalla motivationen, historia har vi en gang en
veckan, sa dar glommer man ju bort vad man gjorde forra lektionen.

Tycker du att det dr kul med matematiken? Ja jag tycker &nnu det &ar helt
OK. Jag tycker ju tekniken tycker jag &r roligare, men matten ar ju &nda en tvaa.
Skulle jag vilja pasta.

Ni haller ju pa med testbaserat larande, och da undrar vi vad du tycker
om det? Ja, jag tycker det dr bra. Jag tycker att man vet vad man har missat
pa ndr man goér de hir sma testen. Nér man sitter pa lektionen kan man valdigt
mycket enklare fradga nagon bredvid sig och sa far man svaret néstan, och da kénner
man néstan att det var “jag” som gjorde det fast det var ju inte jag som gjorde det,
da kdnner man nagon falsk trygghet att man kan det som man raknar pa. Men nér
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man sitter dér tyst och alla ar tysta och man kan ju inte riktigt fraga varandra, da
vet man ju svart pa vitt att det hir kan jag inte. Sa far man ldgga mer tid pa det.
Ja, det tycker jag &r bra att man vet vad man inte kan. Pa ett enklare satt.

Ser du nagon negativ aspekt av Testbaserat larande? Nej, det tror jag
nog inte det. Jag antar att vissa kan bli stressade, men jag &r inte sa stressad Gver
det direkt for min larare sdger det varje gang att det gar ju inte pa betygen och det
ar bara for dig sjalv och sa det det spelar ingen roll om man missar 2-3 uppgifter
pa ett sant test for da vet man bara vad man ska plugga pa. Det proven nar det
rdknas vad man kan. Sa jag ser inget direkt negativt med det.

Om vi kollar pa de har testerna, hur pa kanner du att ditt sjalvfortroende
paverkas nir du skriver testerna? Och resultatet utifran dem da? Ja,
sjalvfortroendet gar ju upp och ner om man skriver daligt pa ett sant test sa ja, det
gar kanske inte gar ner s& mycket, men da vet man ju att man inte kan det som jag
har sagt. Man vet att man har varit for man har ként en falsk trohet att man kan.
Och ndr man skriver bra sd vet man ju att ligger man i fas si att man har goda
férutsdattningar.

Niar du inte kdnner att du kan det ni har skrivit, lagger du extra tid
pa det da, eller hur reagerar du? Ja, men det brukar jag géra. D& brukar
jag nésta lektion brukar jag fokusera pa de omradena man skrev daligt pa, for det
brukar vara oftast vara ett specifikt omrade. Som man inte riktigt kom ihag da
eller inte hade pluggat tillrackligt mycket pa.

Och om det adr tvirtom, om det gar bra, vad gor du da?’ Nej, da fokuserar
jag ju hellre pa det nyare da om man ska séga, men oftast s ar det ju det vi har
gjort, s& da ar det ju fortsatter man ju bara. Men om man har presterat sdmre sa
gar jag tillbaka mer pa min fritid &nda och gor det for pa lektionerna maste man
dnda rékna framat for att hinga med.

Det har kanke dr en svar fraga nu nir ni bara haft testbaserat larande
hela tiden. Hur tror du att det har paverkat ert resultat i matematiken?
Att ni har testbaserat lirande.

Och det har ju gatt béttre i gymnasiet dn vad det gick i grundskolan. Men det
vet jag inte om det 4r min l&rare som har hojt den prestanda och att man har mer
liktdnkande méanniskor runt sig. Jag vet inte riktigt. Jag tror att det &r att man
har vetat vad man inte kan och fokusera pa det, och det kan nog dnda ha hojt lite
att man vet vad man ska fokusera sin kraft pa.

Tror du hade varit skillnad resultatmaéissigt om ni inte hade haft TBL?

Ja, jag tror ju jag tror det skulle vara skillnad, men jag vet inte hur mycket skillnader
det skulle vara. Men jag tror &nda det skulle vara skillnad i resultaten.

Om, vi kommer till sjdlva testerna da. Kénner du nagon stress infér dem
och under testerna nar ni skriver dem?

Nej, jag kdnner aldrig nagon stress 6ver dem. Det har varit s& klart att det inte ar
nagot ja “test”’egentligen. Det &r ju bara for att veta vad man kan egentligen for

sig sjélv, sa jag har inte ként ndgon stress ver nagot sant.

Hur skulle du sdga att din allminna stressniva ar inom matematiken?
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Ja, den &r vil kanske lag fran borjan, sa. Jag brukar inte stressa upp mig sa mycket
pa prov heller, men ja testbaserat larande sa kénner jag verkligen ingen stress.

Ar det sa 6ver hela gymnasiet, alltsi alla &mnena? Att du har en lag
stress Overallt eller ar det specifikt matematik som du kdnner sa? Nej,
jag brukar inte stressa upp mig pa nagon aspekt av nagonting s& dér jattemycket.
Men matten kan man ju stressa upp sig pa nir man kommer till en uppgift som man
inte har en aning om, pa prov da oftast. For da stressar man ju upp sig. Men det ar
ju som all alla &mnen, du kommer till nagon fraga som &r en A fraga och inte kan
den sa klart att man blir mer stressad men inte s som att man blir jéttestressad
egentligen.

Jorden fortsatter snurra helt enkelt.
Ja men precis.

Da har vi den sista fragan da, om du fick bestaimma och det ar du som
haller i tyglarna. Hur hade du anpassat TBL for att gora det battre?

Jag vet inte riktigt, jag tycker det ar ratt sa bra som det dr att det dr. Att det ar 3,
4 fragor med olika omraden. Sen sa jag tycker det dr ratt sa bra mellanrum mellan
dem ocksa s& att man hinner dnda lara sig nadgot nytt innan det nista kommer sa.
Jag vet inte vad man skulle kunna férbattra. For de ar ju rimlig, rimlig lingd och
rimlig spacing mellan och sa, sa jag tog inte det gar s& mycket att forbattra. Om
jag ska vara arligt.

Det det dr helt OK att svara sa ocksa, men da tackar vi s& mycket for
det hiar!

Tack sjalval

1.4 Interview 4

Med, da kor vi igang tar vi forsta fragan, hur skulle du jamfoéra din
motivation och engagemang inom matematiken jamfort med de andra
kurserna som ni har pa gymnasiet?

Jag skulle sdga att matematiken ligger hégre i min ambition. Det d&r nagonting som
jag ar anda lite béttre pa. Kénner jag. Ja, jag tycker det &r kul, liksom. I alla fall
nér man forstar lite grejer s att man kan ta det till andra stéllen som typ fysik
och tekniken. Det dr anvindbart, man kan sdga anvindningen av det.

S4a att kianslan av att man kan applicera det pA manga omraden gor att
du kidnner dig engagerad och motiverad?

Ja precis.

Och vad skulle du sédga att du tycker om testbaserat larande?

Jag tycker det ar ett kul koncept for det &r inte alltid som man jobbar under
lektionerna, det kan bli att man kanske sitter och pratar med en kompis. sa jag

tycker att testerna &r dels bra sitt att se sd att det &r OK att gbra pa ett viss sitt
och att man inte bara sitter och pratar bort arbetstid nar man behover plugga. Da
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kan man fa sahir, jag kan det hér, ganska OK liksom. Och sen ocksa sa ar det
ocksa jag tycker om, liksom det gor ju att man gor saker liksom. Jag tror att méanga
kan ha liksom. Ja, det &r ett problem att man inte jobbar pa lektionerna och allting
och tester gor ju att du jobbar.

Ar det nagonting du kiinner #r negativt med testbaserat lirande? Kan
val lite stressigt, antar jag. Liksom att man ldmnar in sina tal som man far fel pa,
det att det kan vara lite jobbigt liksom.

Sa det du sidger dr att det ar jobbigt om man har fel pa testerna?
Ja dels det men sen ocksa att man kédnner lite press liksom att man ska klara det.

Det leder ju oss in lite pa var nista fraga, hur skulle du siga att ditt
sjalvfortroende paverkas av att skriva de hir testerna?

Oftast ganska bra skulle jag &nda séga, men inte ndr man inte vet hur man gor,
lite fel som man ldmnar in eller typ nir man gar igenom testet efterat och sa bara
ja, det kommer inte jag fram till liksom négot sant s kan man man siga att det
paverkar lite negativt.

Om du klarar testerna blir det positiv och om inte blir det negativt? Ja precis.

Hur skulle du séga da att testbaserat larande har paverkat dina resultat
i kursen?

Lite svart att sdga for vi borjade ju med fran dag ett liksom och redan innan
gymnasiet hade jag bestdmt mig lite for att ga lite hardare fér kurserna liksom och
att plugga innan proven och sa liksom. Det &r lite svart att sdga om det det eller
om det ar testbaserat larande liksom.

Om du far chansa lite da, och om du inte hade haft TBL, tror du det
hade varit nagon skillnad?

Jag skulle. Att det skulle vara lite skillnad i alla fall.

En sak som jag undrar dr, kdinner du att du lagger mycket tid pa matem-
atikstudier utanfor lektionerna?

Innan vissa prov. Det &r vissa prov som annars ar helt sidker pa och da pluggar kan
jag inte sd mycket och vissa prov kanske typ det provet jag hade senaste veckan.
Eller i mandags. Det var lite klurigt s& det la jag lite tid p& men inte jattemycket.
Men jag ldgger ganska mycket tid pa att hjalpa kompisar forsta.

Da nir ni sitter och skriver de hir testerna? Vi har pratat lite om det,
men kinner du nagon stress infér och under att du ska skriva de hir
testerna?

Jag skulle sidga lite mer &n om man bara jobbar i boken, men dnda jag har d&nda
vant mig lite det ddr. Det var vdrre och borjan. Nu &r det mer sd att det bara

kommer det hér liksom och sa géra man det.

Om vi kollar lite pa matten 6verlag, dr det mer stressigt dn i andra
amnen?
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For mig? Nej. Det ar nog att de ar lugnare an den.

Om du hade sjidlv fatt bestimma dem och fatt vara kaptenen Gver skep-
pet, hur hade du anpassat testen? Eller liksom testatbaserat ldrande for
att gora det battre?

Kanske gora lite fler olika tester som man far vélja sjdlv vilken niva av test, s& man
har ett test med som é&r lite littare liksom och sen test for att utmana sig lite ocksa.
For nu har vi bara ett test.

Ett val av olika nivaer?

ja precis.

1.5 Interview 5

Hur skulle du jamfora din motivation och engagemang inom matematiken
jamfort med andra dmnen och kurser pa gymnasiet?

Alltsa jag har ju ganska latt for matte sa det alltsa. Jag forstar ju det mesta.
Tycker du det ar kul med matematik?

Ja, jag tycker det &r kul med matematik for att jag dnda forstar typ allt.
Finns det nagot annat dmne som du har samma kinsla till?

Alltsa, det beror ju lite pa vad vi gor for vissa grejer ar roligare &n andra. Jag
tycker engelskan, den &ar ju ocksa ganska samma kénsla.

Men sa du har dnda ett driv niar du kommer till mattelektionen att det
har kommer bli en rolig lektion eller nagot som du kommer trivas med?

Ja men precis.
Liagger du mycket tid pa matematiken utanfor klassrummet sa att saga?

Inte s& mycket egentligen. Jag pluggar lite infér prov och s, men jag forstar mest
pa lektionen for jag behover inte plugga sa jattemycket utanfor.

Och da tankte vi, kolla lite vad du tycker om testbaserat ldrande?

Ja, men jag tycker 4nda det ar ganska bra for da ser man ju verkligen vad man kan
och vad man inte kan, och det betygsétts ju inte sa det gor ingenting om man har
fel eller nagot sant. Men da vet man ju vad man ska tdnka extra pa att plugga mer
pa sa.

Du ndmner en positiv aspekt i att man dnda ser vad man kanske behover
trédna pa eller vad man kan. Kénner du att det finns nagon negativ aspekt

av testbaserad? Kinner du av nagot som dr negativt med det?

Alltsa just jag kdnner inte av s& déar jattemycket. Men jag tdnker om man kanske
inte ar lika bra i matte och har lite svarare for matte, da kanske det bara blir mer
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stressigt om man har massa tester pa lektionen och sa. Tanker jag.

Men du ndmner det hir om att du vet att du inte blir bedomd. Men
kinner du att det kan spela in i ditt betyg det du presterar pa testerna.

Nej det kdnner jag inte. Larare TBL 2 har ju ocksa sagt att det inte bedoms.
Okej, hur skulle du sédga att testerna paverkar ditt sjalvfortroende?

Ja, men det paverkar ju for man ser ju vad man kan och da ser man ju om man har
ldrt sig det eller inte.

Skulle du sdga att testbaserat larande har paverkat dina resultat i matem-
atiken?

Alltsa, jag vet inte, det ar ju svart for man har ju inget att jamfora direkt med.
Man har ju hogstadiet, fast det ar ju alltsa olika. Det ar ju ganska olika saker men.
Ja, det kanske har vl lite positivt resultat for da vet man ju exakt vad man ska
fokusera pa infér ndr man pluggar och fokuserar mer pa det och da lar man ju det
sig béttre.

Tror du att det hade varit en annan sak hon inte hade haft TBL alltsa
resultatmaéassigt?

Alltsé jag vet inte. Kanske inte eller kanske det. Det dr svart att sidga eftersom vi
inte har haft det.

Hur hur kdnner du nar du skriver sjilva testerna?
Ja, men det kinns ganska lugnt. Det ar for det ar alltsé oftast ganska enkla grejer

alltsd sa har grundldggande som man kan. Kanner du nagon stress infor de
hir testerna?

Nej.
Har du nagon kinsla av stress inom matematiken, alltsa sjdlva dmnet?

Nej inte helt, eller det ar vdl om man gar igenom nagot nytt och man inte helt
fattar, da kan man ju om man har liksom prov snart. Men det 16ser sig.

Sista fragan hir di, om du fick &ndra nagonting i hur de hir testerna
fungerar och att ni har testbaserat ldrande skulle du vilja d&ndra néa-
gonting for att gora det battre?

Vi har ju oftast ganska fa fragor och det beror ju pa vilket omrade man jobbar i,
men man ska ju dndé ha fragor som alltsa tar hela omradet sa att det inte &r nagon
sak man missar som dr viktig &nda. Men jag tror &nda vi har haft fragor som jag
tar det vi jobbar med just da?

S4 om det skulle vara nigonting man skulle kunna dndra si skulle det
kunna vara att ha fler fragor, forstar jag dig réatt?

Ja, fast det ska ju inte heller vara for mycket, for det ska ju inte kdnnas som ett
prov direkt utan bara ett litet test.
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D4 ar vi klara med intervjun och sa far vi tacka for din medverkan.

Tack sjalval

1.6 Interview 6

Da kor vi igdng. Hur skulle du jamfora din motivation och engagemang
i matematiken jamfort med de andra kurserna?

Jag hade nog sagt att jag inte har sa superbra motivation fér matte sa jag tycker
det ar lite jobbigt ibland. Men nér jag vil grejar det da tycker jag det &r roligt

alltsa det, det ar inte trakigaste &mnet, men det ar inte roliga stimnet &an.

Vad skulle du sédga att de andra dmnen har som inte matten har idag?
Med avseende pa motivation eller engagemang?

Jag vet inte riktigt alltsa, det ar typ skrivuppgifter som jag tycker ar roligt nar man
kan mycket om d&mnet. Matten sa finns det manga omraden jag tycker ar jobbiga,
och det &r det som drar ner det.

Om vi da gar in lite pa testbaserat larande, vad vad tycker du om det?
Jag tycker alltsa det, det ar ju alltsa det &r bra med testbaserad larare fér att man
kommer ju ihag mycket saker som man inte brukar komma ihag annars. Men ja,
jag tycker att det tar lite tid att gora de hér testerna pa lektionerna sa att man
hade ju liksom kunnat 6va in nidgonting som man inte kunde forut istéllet for sant

man redan kunde.

Kanner du att testerna bidrar till att du maste ldgga mer tid da pa
studier utanfor mattan?

Nej

Men da tycker du det kinns lite onddigt att sitta och skriva testerna,
eller forstar jag dig fel?

Aa men lite sa.

Skulle du séiga att testerna paverkar ditt sjalvfortroende? Alltsa testerna
i sig inte dr hela matematiken utan just testerna.

Jag hade nog ganska eller jag hade nog sagt det assa. Att om man gor bra pa de
hér testerna d& kénner man ju att man kan sakerna man har gatt igenom.

Kéanns det 4t andra hallet om man inte lyckas pa testerna?
Ja.

Hur skulle du siga testbaserat liarande paverkat dina resultat i matem-
atik.

Ja, det vet jag faktiskt inte alltsd, men det hade lika gérna kunnat gora det om jag
inte hade kunnat ndgonting sedan innan sd hade jag kunnat lara mig efter testet
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for att min larare brukar ga igenom testet. Sa det har hjalpt mig lite, men inte sa
att det syns pa mina resultat.

Ja, du sa du sa ju det hir om att det kinns bra nir man liksom klarar
testerna och att man fatt okat sjalvfortroende och att man kanske fatt
lagre sjidlvfortroende om man misslyckas pa testerna niar man inte vet
vad man ska svara. Hur kidnner du da med stressen kring testerna?
Kéanner du alltsa att det finns en stressniva som 6kar nir du ska skriva
med testerna?

Nej, jag kdnner ingen stress.

Ar det 6verlag si i dina studier eller giller det enbart dina matematik-
studier?

Nej, det ar allting.

En extra fraga till det hir med resultaten, tror du det hade varit nagon
skillnad om ni inte hade haft testbaserat lirande? Nu far du jaimfora
med hogstadiet da eftersom ni har haft TBL sen ni borjade. Men om du
far tanka fritt tror du det hade varit nagon skillnad resultatmaissigt?
Jag vet inte riktigt.

Kan du utveckla hur du tianker?

Jag hade nog blivit mer sjélvsiker p4 metoden jag anvinder.

Sista fragan da, Om du sjilv hade fatt bestaimma hur hur testerna skulle
sett ut och sa for att gora det d&nnu battre enligt dig sjialv da? Hur hade

du anpassat dem da?

Jag kanske hade gjort det sa att det inte bara dr E fragor pa tester, kanske lite C
fragor for att man liksom kan utoka sin niva.

Okej, sa att gora lite mer utmanande uppgifter. Tror du det hade
paverkat din kénsla 6ver ditt eget resultat, hur du ligger till?

Ja, det tror jag definitivt.
Grymt det var alla fragor vi hade och sa far vi tacka for din medverkan.

Tack sa& mycket.

1.7 Interview 7

Ja, var forsta fraga till dig ar da hur du skulle sdga att din motivation
och engagemang dr inom matematik, om du da jamfor med andra A&mnen
pa gymnasiet?

Alltsa jag fore gymnasiet. I alla fall kan vi sdga forst. Jag gillar matte alltsa under

tidigare ar. Jag gillar mig fortfarande matte hyfsat mycket tycker jag sjilv. Ja,
alltsd, jag skulle inte sidga att jag ar lika motiverad som forr. Men jag ar hyfsat
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motiverad inom matten tycker jag, jag forsoker vil liksom och hinga med och lara
mig saker.

Tycker du att det ar ett roligt &mne i skolan?

Jamfort med andra &mnen tycker jag nog, det ar hyfsat roligt alltsa jamfort med
de flesta &mnen skulle jag siga att det ar en av dem som jag tycker ar mest roligt.

Om vi da pratar lite mer om testbaserat ldrande, vad tycker du om det
generellt?

Alltsa det kanske beror lite pa, ehm jag kan vil tédnka mig att det kanske hjdlper
lite, men jag tycker ocksa att det kanske kan bidra till liksom stress hyfsat mycket
tycker jag ocksa.

Pa vilket sdtt skulle du siga att det bidrar med stress?

Alltsa, det ar vdl mer att nu att vi har haft det alltsd vi har haft det varje vecka
sedan, jag kommer inte ihag nér vi borjade med det eller vi har haft det hela tiden,
men. Alltsd att man vet om man ska ha ett sorts test, kanske som man liksom vill
gora bra pa kanske sa man forsoker att gora sitt basta och da blir det pa nagot sitt
stress for det liksom att man vill géra. Man vill prestera.

Ser du nagot positivt med de testen eller diagnoserna som ni gor?

Alltsé det kanske dr att man alltsa. Hela grejen med att man férséker komma ihag
det som man gjort tidigare pa alltsa tidigare lektioner om det man har férsckt lara
sig tidigare i veckan. Det kan vi hjalpa att halla kvar det liksom.

Att det kan hjilpa for minnet nir man repeterar?
Ja men precis.

Hur skulle du siga att de har diagnoserna ni gor paverkar ditt sjalvfortroende?

Alltsé, jag skulle vil ndstan sdga att jag tycker att om man klarar det sa ar det
val nédstan att det kidnns som att det &r det man borde gora. Vad ska man séga.
Det kdnns, man forvintas att klara det eftersom det inte ska vara liksom jéttesvara
grejer. Men sen om man skulle misslyckas med det sa kdnns det som att da blir det
nagot daligt gjort. Hur ska jag séga, typ att nir man misslyckas med det har det
en storre effekt &n nédr man lyckas med det.

Ja, for ni har de hir extra-lektionerna ni maste ga pa om ni inte klarar
testerna, hur kinns det att behGva ga pa en san?

Sa jag kan ju forsta liksom anledningen till att man behéver gé pa det, men samtidigt
kénns det ju som att det dr nagot sorts liksom straff for att man har misslyckats
med diagnosen. Hur foriandras ditt sjalvfortroende och din uppfattning om
amnet av matematik av att du behover g pa de hir extra-lektionerna,
alltsa hur kdnner du kring det?

Assa jag kéanner att det kanske drar ner motivationen 6verlag i &mnet for man kédnner
att det kan vara jobbigt att behova ga pa de lektionerna, alltsa den tisdagslektionen
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som man behover ga pa om man misslyckas. Alltsa det blir att man behéver komma
in pa en extralektion for att man har misslyckas och det kdnns trakigt.

Och och du kinner om jag tolkar det riatt, si& kdnner du att det inte
riktigt finns den beloningen pa andra sidan ifall man klarar av, utan
man bara nar upp till gransen?

Nej men exakt! Det kénns verkligen som att ndr man lyckas med testen dr négot
som man borde gora, och om man misslyckas sa finns det en nackdel om man séger
Sa.

Vi gar vidare. Hur skulle du siga att dina resultat i matematiken har
forandrats nir ni har haft TBL?

Alltsa, jag skulle siga att jag inte kdnner direkt att det har fordndrats, men det
kanske &dr for att man inte mérker det sjilv. Jag ar inte helt siker. Alltsa, det ar ju
det jag har mérkt sjalv liksom kénns inte som att ndgot har fordndrats jattemycket.
Men det kan ju som sagt vara att jag bara liksom inte mérker eftersom det kanske
har utvecklats langsamt eller vad man ska séga.

Tror du det hade varit nagon skillnad om ni inte hade haft TBL?

Alltsa, jag tror inte det egentligen. Men det kan vara samma grej dar att jag bara
inte har sett uvecklingen liksom.

Vi har ju tidigare rort lite kring stress men om du skulle fa beskriva, hur
kianns det att sitta pa ett test och du marker att du inte kan svara pa
nagon av uppgifterna?

Det &r val mest typ att man kdnner att man hade tappad det man kunnat innan.
Jag vet inte riktigt hur jag ska beskriva det men, oftast om jag kénner att jag inte
kan nagot pa diagnosen blir jag forvanad eftersom att pa lektionen innan eller under
lektionen kédnns det som jag kan det. Sen nir man misslyckas pa diagnoserna da
sa kdnns det val bara att man har. Jag vet inte, man har. Alltsa, jag vet inte hur
man ska siga det.

Men, om vi siger att det inte har gatt si bra pa diagnosen. Kénner du
da att det finns en mdjlighet att ta igen det pa tisdagens lektion eller
blir det enbart som ett misslyckande och en dalig kinsla?

Alltsé, jag kdnner dverlag inte att tisdagslektionen jag har varit pa hjilpt mig att ta
igen det som jag har missat. Utan jag har nog lart mig det hemma istéllet, typ infor
prov osv. Men mestadels har det kénts déligt att man misslyckats med diagnosen.

Hur tror du det hade kints om dessa tisdagslektionen inte fanns? Alltsa
att det enbart dr att man har presterat daligt, utan “bestraffning”.

D4 hade det inte kénns sa illa att misslyckats med det. Jag tror det hade varit liksom
mindre stress fore diagnoserna i alla fall, men &ven efter om man har misslyckats
med det. Da hade det bara varit att man pluggar mer pa det hemma sjilv, och det
hade vall bara varit att man ldgger mer kraft pa det hemma néir man ska plugga
dnda.

Hur mycket tid ldgger du pa matematikstudierna utanfor skolan? Alltsa
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utanfor klassrummet.

Alltsa, jag vet inte. Jag ldgger ned tid gor jag, speciellt infér prov gor jag ju det
saklart, men inte liksom Overdrivet mycket. Lite grann skulle jag séga.

Ar det likadant i andra dmnen eller ir det just for matematik?

Det beror lite pa vad det dr i matematiken. Jag ldgger ner mer tid infér prov for
jag ska repetera det. Men om man jamfor med typ engelska horforstéelse sa finns
det inte sa himla mycket att plugga pa. Men om det ar ett fakta prov kanske jag
pluggar lika mycket som infor ett matteprov.

Overlag da i matematiken. Kinner du att det som dmne Ar mer stressigt
dn andra dmnen som du har eller andra kurser du lidser pa gymnasiet?

Alltsa inte direkt tror jag inte. Det kanske kdnner mer alltsd p4 om man tar med
det med diagnoserna, d& kanske det kdnns lite mer stressigt, men 6verlag som &mnet
sa ar det nog kanske inte det.

Da har vi kommit till den avslutande fragan, om du hade fatt bestaimma
och sjialv fatt anpassa TBL och de har testerna och diagnoserna ni har.
Hur hade du velat gora?

Alltsé inte vad jag kan tédnka pa riktigt, alltsa mer mer dn det hér att man kénner
stressen over att man behover ga liksom pa en extra lektion och man misslyckas och
det dar sa kénner jag inte. D4 &r det ju inget daligt utanfor det. Det &r liksom det
enda som man kanner ar daligt av det mojligtvis extra lektionen eller blir att man
kénner att man har misslyckats med det sa det &r inte direkt ndgonting fel med det
isig.

Okej. Men da var vi klara med intervjun, och vi far tacka for din med-
verkan.

Det var sa lite sa.

1.8 Interview 8

Yes, hur skulle du jamfora din motivation och engagemang i matematiken
jamfort med de andra kurserna pa gymnasiet?

Ja alltsa, jag ar ganska engagerad i och med att jag tycker det ar intressant. Det
ar val darfor da. Sen ocksa att Ja, men det dr vil mest egentligen att jag tycker
det &r ett intressant och roligt &mne liksom att man blir engagerad.

Finns det nagra andra d&mnen som du kinner likadant?

Men ja lite mer, typ fysik tycker jag &r kul och det &r vél samma grej da med att
rakna och sd. Men sen méanga kreativa &mnen ocksa som bild och cad och sa.

Kianner du att du alltid har tyckt om matematik dven i grundskolan?
Ja, men det dr vil mest for att jag dr ganska snabblird si att det har gatt bra

liksom och da blir det nog att man gillar det kanske.
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D4& undrar vi vad du tycker om testbaserat lidrande?
Jag tycker det ar en bra strategi. Det dr de som man har lite sma diagnoser da och
da, liksom. Man ser om man har hingt med. Och om man inte gjort det, sa far

man ju ta igen.

Det sa du skulle sdga att du lagger extra mycket tid om du skulle pre-
sentera daligt pa en diagnos? Absolut.

Ar det nagonting du kan kinna #r negativt med TBL?
Nej, alltsé, det ar inte s mycket. Det ar inget straff liksom om man gor daligt ifran
sig liksom det blir bara mer att man. Man tvingar sig sjalv medan att lara sig mer.

Det tycker jag ar bra.

Ni har ju de hiar extra lektionerna, om man inte klarar testerna. Vad
tycker du om dom?

Jag ser det mer som en mojlighet att utvecklas.

Far ni ga pa de hiar extra lektionerna, &ven om ni skulle klara testerna?
Det tror jag absolut. Det dr 6ppet, Oppna dorrar sa att siga.

Hur skulle du siga att testerna paverkar ditt sjidlvfortroende?

Bra, tror jag for Om man ser den dér uppgiften da och tar fram ens kunskap och
gbr den ratt, da kan man kénna liksom, Ja, jag kan det, och det kénns bra.

Om det inte ar sd da att man kidnner att man kan uppgiften som man
stalls infor ar det fortfarande en god kinsla?

Nej, da ar det ingen god kénsla. D& har man ju missat nagot helt enkelt, men. Far
man ju ta tag i det.

Men det dr inget som tar pa sjalvfortroendet?
Nej. Inte for mig iallafall. Det &4r bara mer att ja, daligt.

Och hur skulle du anse att TBL har paverkat dina resultat i matem-
atiken?

Jag vet inte riktigt, for jag har inte haft det innan i grundskolan och s& och resultatet
ser samma ut men jagTycker 4nda det ar en bra grej. Det ar som att man har liten
Slutprov pa varje kapitel. Det &r liksom. S& att man vet att man kan ga vidare, sa
att man har forstatt det liksom. Sa jag tycker det &r bra.

Tror du att det fordndrats, dina resultat eller kidnslan sa hir om du inte
hade haft TBL pa gymnasiet? Kanske svart att se det dar framfor sig.

Ja. Lite sa lite trakigare kanske. Lite trakigare mattelektioner hdnder inte sa

mycket, men nu nidr man vet att ja, det ar ett test, d& far man liksom. Som, jag ar
taggad och ja, jag tycker det. Jag tycker det &r roligt.

XLIII



Appendix I. Appendix 9

Och nir ni sitter och skriver de hir diagnoserna da, kinner du nagonsin
nagon stress infor det eller under medan ni skriver dem?

Nej, jag kidnner mig ockséa bra forberedd sa att.

Det ar en situation dar du verkligen inte kan det som kommer pa diag-
nosen. Kinner du nagon stress da? Det hir kdnner ingen stress, da kénner
jag mer att. Ja, det hér far jag ta tag i liksom.

Om vi kollar pa hela mattekursen overlag. Kinner du mer stress i den
jamfort med andra dmnen pa gymnasiet?

Nej, det jag har i andra &mnen som jag tycker ar jobbigare liksom.

Om du da hade fatt bestimma du hade suttit och héllit i tyglarna. Hur
hade du anpassat diagnoserna eller uppliagget om du hade fatt gora det
battre da?

Ja. Kanske lite fler uppgifter. Samtidigt &r de ju inte, det ar ju inte nagot stort
kapitel de &ar pa sa att men lite mer bredd kanske for att se om man verkligen missar
nagot.

Hur manga fragor brukar ni ha?

Det brukar vara 2.

1.9 Interview 9

Yes, forsta fragan da, hur skulle du jamfora din motivation och engage-
mang i matematik jamfort med andra &mnen pa gymnasiet?

Ja, matte har alltid varit mitt ungefar bésta d&mne ska jag siga, sa jag ar vil mer
motiverad att fa bra i det for att jag, ja, det 4r det &mnet jag liksom kan satsa pa
hoga betyg pa samtidigt s& har jag aldrig haft sarskilt svart for det, sa jag &r inte
jattemotiverad for att plugga s& hir extra jobba hemma liksom pa det. Men ifall
jag kédnner att det ar ndgot jag inte kan eller nagot jag behdver liksom 6va mer pa
for att kunna fa ett bra betyg sa kommer jag saklart forsoka gora det. For det ar
verkligen det var ifall for att fa kunna in pa bra hogskola sa behover jag satsa pa
matematisk dmnena mer eftersom att det ar det jag har chans pa.

Tycker du att det ar ett roligt &mne, matematiken?

Ja jag skulle sdga att det ar hyfsat kul. Det &r inte jattekul om du inte férstar, men
jag brukar forsta det mesta ganska bra efter att ha funderat lite pa det. Och ja,
min ldrare ar ju ganska bra pa att halla genomgangar.

Har du nagot annat dmne som du har samma motivation till?

Ja, Webbutveckling har ju, det &ar ju véldigt kul, tycker jag. Och det dr ocks&d min
larare och han ar en véldigt bra larare skulle jag sdga. Han ar vildigt bra pa liksom
att ldra ut, vilket gér en mer motiverad ocksa. Vissa ldrare dr ju mer att man far
gora lite som man vill och da blir jag inte s& motiverad att lara sig for man kan
dnda gora vad som helst. Sen dr det da matematiska d&mnen da till exempel fysik
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tycker jag ar ratt kul, men det dr samtidigt dar ocksa att pa fysiklektionerna sa ar
det valdigt trakiga genomgangar s man orkar inte riktigt lyssna pa det, sa da blir
man lite mindre motiverad. Men ja, i allmédnhet matematiska d&mnen.

Om vi da gar in pa testbaserat larande, vad tycker du om det?

Ja, jag tyckte det var ganska bra faktiskt. Jag vet en del personer tycker det var
stressande, men jag tyckte inte det var sa farligt. Och jag kdnner att det hjélper
faktiskt det hiar med att man liksom paminner sig sjalv lite. Och ser vad man att
det gar bra och sa. Men sen sa dr det ju oftast véldigt enkla uppgifter. Och jag har
inte haft sa mycket problem med det om jag inte typ varit sjuk pa lektionerna, da
kanske dom var lite svarare, men. Jag tycker det kan nog hjilpa en del skulle jag
sédga, men jag tror det hjdlper mest fér de som inte forstar skulle jag sdga vad det
ar sa dven om det hjilper mig en del sa ar det kanske inte extremt viktigt men, jag
tycker det dr ganska bra.

Ser du nagon negativ aspekt av TBL och testerna?

Inte for mig. Jag har inte riktigt haft nagra tycker det ar sa farligt. Jag tycker det
dr ganska bra. Jag vet att vissa tycker det dr vildigt stressande for man maste géa
pa en extralektion pa tisdagen och folk vill inte det. For de som det inte gar sa bra
for pa testerna blir ganska stressade 6ver det hér, speciellt nar vi har mycket andra
saker samtidigt. Men for mig har det inte varit nagra problem.

Hur skulle du séiga att de hér testerna/diagnoserna paverkar ditt sjalvfortroende?

Ja ifall vi har kint for att det &r véldigt enkelt for jag tycker jag kan bli vildigt,
valdigt bra och jag tycker att det inte ar for enkel uppgift. For ibland ar det ju
kénns det vildigt enkelt for allihopa. Da kédnner jag &nda att det liksom har hjalpt
mig att jag i alla fall kan the basics. Jag forstar vad som hénder, sé det hjélper
absolut med sjalviortroendet. Alltsa, det ar inte allt alltfor enkelt da, for da kénns
det inte som att det gor s& mycket.

Om vi vinder pa det och vi siger att du kanske inte lyckas pa ett
test/diagnosen, hur kdnner du da?

Ja, det har inte hént s& manga ganger, men jag skulle vil siga att det blir jag
maérker att det blir tydligt att jag inte kan det. Eftersom det ar valdigt enkelt, da
maste jag kolla upp det. Jag mar inte sdhér jattedaligt av det eller sa, men det
kanske ar att jag méste komma pa tisdagen, men sjélviortroendet kanske gar ner
lite men det &r inte sa farligt. Det ar mest att jag kollar upp det efterat, forstar
vad det &r. Det brukar 16sa sig.

Hur anser du att de har testen har paverkat dina resultat i matematiken?
Kanner du att de har gjort det?

Det &r ju lite svart att siga, men. Alltsa i form av betyg tror jag inte riktigt att
det paverkas sa mycket. Jag tror jag fortfarande har haft samma betyg. Kanske
att jag hade behovt plugga lite mer hemma till proven mojligtvis. Men d& hade jag
gjort det, sa jag tror fortfarande samma betyg, men jag tror det kan d&nda hjalpt
att alltsd paminna sig sjdlv om det man precis har gatt igenom en vecka tidigare
och sa sa det dr jag sdkert dnda hjilp med kunskaperna och kanske gora det lite
enklare infér proven.
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Kanske en svar fraga, om du far jaimfora med hogstadiet, kdnner du
att du pluggar mer eller mindre infor prov pa gymnasiet jamfort med
hogstadiet?

Ja, det beror pa vilka prov ifall nir det géller matte s& &r typ aldrig pluggat infor
prov. Jag tror jag pluggar lite mer nu, faktiskt till gymnasiet for ibland dnda. Jag
brukar dnda plugga nagra dagar innan jag gor lite grann i alla fall for att liksom
paminna mig sjdlv. Och det har inte gjort tidigare, forutom kanske nationella i
nian, men annars har jag inte gjort det innan. och nir det géiller andra d&mnen,
Alltsé det, det beror helt pa hur mycket jag kdnner att jag kan ifall jag kan det
ganska bra, d& orkar jag inte riktigt plugga medan jag kdnner att Jag inte kan sa
bra, eller jag kan lite mindre D& pluggar jag nog en del skulle jag sidga. Det ar
fortfarande sa hér jag pluggar inte mer &n en vecka innan det &r s har maximalt.
Oftast ar det kanske 4-5 dagar innan. Som jag borjar plugga .

Jag tror du ndmnde lite diar, men tror du hade dina resultat forandrats
om ni inte hade haft TBL?

Om vi tar den hir situationen dir vi sitter och skriver diagnoserna da
pa lektionerna. Kinner du nagonsin nagon stress infor det eller under
nir ni sitter och skriver dem?

Nej, jag skulle inte sdga att jag kan tdnka mig, kanske. Det har val varit nagon
gang jag inte kunde vad det var och da kdnde man sig lite stressad nér jag holl pa
att skriva och inte forstar vad det d&r. Men om jag inte vet med om mig, sa kan jag
inte det. Eller att jag inte eller jag bara missat genomgangarna, kanske nagonting
da? Da kan jag vara lite grann, men inte s& farlig, utan jag sa det inte som en stor
grej. Det a4r mer sitt att ldra sig sd ja och sen ifall man behéver komma pa tisdag
s& ar det inte hela virlden fér mig.

Hur ser du pa att man far de har extralektionerna?

Ja, delvis ar det vil att en del folk far mer stress och sant for det, sa det ar val lite
negativt pa det sattet. Men samtidigt sa ifall man inte far det, d& kommer ingen
ta det sa seriost. Det kommer bara vara sa det kommer att vara som ett test. Man
kan vil kanske pdminna sig lite men ingen kommer bry sig sa mycket om det inte
finns inga konsekvenser att man misslyckas sa. Jag tror inte det hade hjilpt lika
mycket da.

Om vi bara hoppar tillbaka till stressen. Hur kidnner du till den allménna
stressnivan infér matematikdmnet? Hur dr den jamfort med andra Am-
nen?

Jag skulle sidga att den ar lagre &n andra &mnen. Alltsa, det ar ju det att jag maste
kénna som jag maste prestera véaldigt bra i matten, sa det hojer lite stressen. I
andra &mnen som jag kan sdmre. som jag kdnner att det inte ar lika bra pa brukar
jag ha mer stress én i just matte.

Tror du att det beror pa dmnet i sig eller kan det bero pa att ni gor de
har testerna varje vecka?

Ja alltsa, mestadels tror jag att det &r A&mnet jag har liksom. Jag dr bra pa matte,

genetiskt skulle jag sdga. S& ofta &r det att jag kdnner att om man kan ett &mne
bra sa blir jag inte sda stressad av det. Jag skulle inte att TBL gor ju d4nda att
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man kan det lite battre utan man har reflekterat éver det. For man kdnner att man
kommer ihag lite battre sa det hjélper ju med stressen i alla fall lite grann med att
man inte behdver sé hér stressen att plugga sa mycket.

Da kor vi sista fragan diar da om du hade fatt bestdamma helt sjalv, hur
hade du gjort om TBL for att gora det battre?

Ja. Jag personligen kanske skulle skrivit lite svarare fragor ibland. Ibland kénns
det som att det dr extremt enkelt och det &r inte bara for mig da, utan det &dr en
del andra som jag tycker som tycker det ocksd dr samma sak tror jag. Men, annars
tycker jag det dr ganska bra. Det var lite béattre, ska jag sdga i ettan da vi hade
4 mattelektioner da i veckan och da hade vi. Typ en fraga per lektion sa 4 fragor
eller sa ar det 3. Nu har vi sa hér en eller tva fragor, sa det dr inte jattemycket.
Det kidnns som att det liksom gick ner, lite svarighetsgraden gick ner. Det kénns
inte lika allvarligt lingre. Det &r mycket enklare att prestera bra och det &r inte sa
svara fragor, sa kanske nagon till fraga och lite svarare, men det &r ju bara fér mig
da jag tror inte alla skulle tycka samma direkt men ja.

1.10 Interview 10

Och det forsta vi vill fraga dig, det dr, hur skulle du jamfora ditt en-
gagemang och motivation i matematik jamfort med andra &mnen pa
gymnasiet?

Mindre antar jag ett av de &mnen som jag inte gillar sa mycket.

Hur kommer det sig att du inte gillar matematiken, idr det nigot speci-
fikt?

Ja. Aldrig varit ndgot for mig, inte varit bra pa det heller.
Har det varit sa i grundskolan da ocksa?
Ja, det gar ju lite simre nu, men det var sa i grundskolan ocksa.

Vilka andra d&mnen kianner du att du tycker om da pa gymnasiet nagot
specifikt?

Design d&mnen, bild och cad sadant dér kanske engelska ocksa.

Och en liten fraga om testbaserat larande da som ni har varje vecka som
ni utsatts for. Vad tycker du om de hir testerna?

Det &r vil bra egentligen. Jag vet inte hur bra det funkar for mig, men. Det kan
sdkert funka bra for andra.

Och, varfor tror du att det inte funkar bra for dig?

Jag har inte sett mycket resultat fran det sjalv. Men det kanske ar bra egentligen
bara att jag inte mérker av det sa mycket.

Skulle du skulle du vilja beskriva nagonting du kidnner kan vara positivt
och negativt med TBL?
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Jag har ju varit med pa ganska mycket extra matte férr. Diagnoser som inte har
gatt bra. Dock man far mer tid att plugga egentligen.

Men sa du ser det som nagot positivt att ni har de har extra lektionerna
man far ga pa?

Ja, det ar inte negativt.
Och hur skulle du séiga att de hir diagnoserna paverkar ditt sjalvfortroende?

Det ar val negativt, kanske. Eller ja, om man. Misslyckas med Flera i rad sa ar det
vél inte sa bra.

Om vi skulle viinda pa det och sdga att man klarar flera diagnoser i rad.
Paverkas ditt sjalvfortroende positivt da?

Lite i alla fall, kanske.

Vi pratar ju vid det lite forut ocksa. Du var inne pa dina resultat och sa,
men hur tror du att de hir diagnoser har kunnat paverka ditt resultat
inom matematiken?

Vet ni riktigt alltsa jag antar att det ar positivt pa resultatet. Hur mycket det
hjilper, vet jag inte.

Tror jag det var nagon skillnad om ni inte hade de hir testerna varje
vecka?

Jag hade ju fatt mindre tid att plugga pa. Sa att det hade val varit lite sdmre da
kanske.

Hur kanner du att din stressniva dr under och infor de hir diagnoserna?
Ja, lite stressad &r man vil. Jag tycker inte att vi har haft jattemycket tid mellan
lektionen dér vi lar oss nagonting och nér vi ska ha diagnos pa det. Det dr vl mest
det. Det ar ju typ en dag s& om man har nagot att gora da, sa. Kan det vara lite
svart att plugga in allt.

Hur kdnner du dig stressad? Vad ar du stressad 6ver?

Jag ar mest stressad Gver att man inte ska klara det och komma tidigare nagon dag
till extra matten.

Om vi om vi tanker pa pa hela mattekursen Gverlag skulle du sidga att
du kinner mer stress dir dn andra d&mnen?

Ja.
Nar ni skriver de hir testerna diagnoserna, kdnner du att det dr nagon
liksom press och stress just under sjalva tillfillet eller dr det bara infor

som det kinns stressigt?

Mest infor, jag &r véil ganska van vid det. Dér &r ju inte det, det ar inte att varlden
gar under nir man misslyckas med det. Man far komma lite tidigare en dag liksom.
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Ja, hur ar kanslan att beh6va komma in tidigare dn tisdagsmorgon for
att man inte presterar det pa ett av de hir testerna?

Jag ar van vid det sa att jag ser det inte som jobbigt.
Om du hade fatt bestimma, alltsa att det dr du som sitter och haller i
tyglarna, hur hade du anpassat de hir diagnoserna eller sjidlva upplagget
av testbaserat ldrande for att gora det battre?
Jag hade vél lagt upp det, s& kanske att vi hade en genomgang f6r nagonting pa
torsdagen, kanske sen hade vi en diagnos for pa tisdagen eller torsdag nésta vecka.

Sen fick man lite mer tid att plugga pa den. Just nu har vi bara en dag.

Alltsa att man liksom i borjan av nésta vecka testas pa det man gjorde
forra veckan?

Ja for da har man ju hela helgen ocksa.
Liagger du mycket tid pa matematikstudier utanfor undervisningstiden?

Jag borde vil ldgga mer, men det ar vil nagot jag far fokusera lite mer pa kanske.

XLIX



J

Appendix 10



Appendix J. Appendix 10

T-Test
[DataSetl]
Group Statistics
Grupp N Mean Std. Deviation =~ Std. Error Mean
Z5 3,00 23 ,2313 1,01361 ,21135
4,00 21 -,2257 ,67528 ,14736
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
Z5 Equal variances assumed 2,096 ,155 1,742 42
Equal variances not 1,774 38,564
assumed
Independent Samples Test
t-test for Equality of Means
Significance Std. Error
One-Sided p Two-Sided p Mean Difference Difference
Z5 Equal variances assumed ,044 ,089 ,45702 ,26231
Equal variances not ,042 ,084 ,45702 ,25765
assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Difference
Lower Upper
Z5 Equal variances assumed -,07235 ,98638
Equal variances not -,06432 ,97836
assumed
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Independent Samples Effect Sizes

95% Confidence Interval

Standardizer® = Point Estimate Lower Upper
Z5 Cohen's d ,86909 ,526 -,079 1,125
Hedges' correction ,88500 ,516 -,078 1,105
Glass's delta ,67528 677 ,042 1,296

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.
Hedges' correction uses the pooled standard deviation, plus a correction factor.
Glass's delta uses the sample standard deviation of the control group.

T-Test
Group Statistics
Grupp N Mean Std. Deviation =~ Std. Error Mean
Z3 1,00 22 ,3877 1,40175 ,29885
2,00 17 -,4241 1,04046 ,25235
Independent Samples Test
Levene's Test for Equality of t-test for Equality of
Variances Means
F Sig. t df
Z3 Equal variances assumed ,138 713 1,998 37
Equal variances not 2,076 36,960
assumed
Independent Samples Test
t-test for Equality of Means
Significance Std. Error
One-Sided p Two-Sided p Mean Difference Difference
Z3 Equal variances assumed ,027 ,053 ,81184 ,40634
Equal variances not ,022 ,045 ,81184 ,39115
assumed
Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Difference
Lower Upper
Z3 Equal variances assumed -,01147 1,63516
Equal variances not ,01928 1,60441
assumed
Page 2
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