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exploring the impact of task
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MARIA HERSET, MOHAMED EL GHAMI AND
ANNETTE HESSEN BJERKE

This study investigated the effect of task difficulty labelling on students’ mathematics
performance. Lower secondary school students (n=436) participated in an experi-
mental study in which the control group received three similar tasks without labels
and the experimental groups received the same tasks labelled as easy, medium and
difficult. The findings indicate that the students in the control group outperformed
the students assigned tasks labelled as difficult. Additionally, the students’ perfor-
mance was worse when solving tasks labelled difficult compared to when they were
given similar tasks labelled easy or medium, but the differences are not significant.
We strongly advise exercising prudence when assigning tasks labelled difficult.

How best to differentiate teaching in heterogeneous classrooms seems
to be a recurring concern, engaging teachers and researchers across the
world (Pozas et al., 2020). In this regard, a promising and often used
approach in mathematics classrooms is differentiated instruction (Pierce
& Adams, 2005), which is a flexible way of adapting and adjusting teach-
ing to meet students at their levels in a way that helps them achieve
maximum growth (Tomlinson, 2014). In mathematics, where solving
tasks (in one way or another) constitutes a primary activity, differentia-
tion based on a student’s existing proximity to specific knowledge, com-
prehension and skills, commonly referred to as readiness (Tomlinson &
Imbeau, 2010), stands out as a recognized method for implementing dif-
ferentiated instruction. This method, called tiering, involves adjusting
tasks according to students’ readiness levels to give them opportunities
to draw on past experiences. Mathematics teachers have the option to
assign varied tasks according to assessed readiness levels (Smale-Jacobse
et al., 2019) or to present multiple versions of a learning task through a
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tiered approach. Such an approach often involves categorizing task varia-
tions into three levels: below grade level, at grade level and above grade
level (Pierce & Adams, 2005). These tiers are subsequently designated
through appropriate labelling.

The research literature addressing this (e.g. Bal, 2016; Luster, 2008;
Scott, 2012; Suarez, 2007) claims that adapting tasks based on indivi-
dual students’ readiness levels enhances mathematics performance. This
approachisextensively utilized not only in Norwegian primaryand secon-
dary education but also in other countries, evident in both classroom
practices (Eriksen et al., 2022; Grave & Pepin, 2015; Suarez, 2007) and
in the content of mathematics textbooks (Auliya & Widjajanti, 2023;
Briandstrém, 2005; Grave & Pepin, 2015; Kristensen, 2008; Olafsen &
Maugesten, 2022).

Labelling mathematics tasks according to difficulty has deep roots (see
e.g. Winther, 1965) and has endured despite facing criticism from various
quarters (Herset et al., 2023). For instance, Botten et al. (2008) ques-
tioned whether labelling tasks according to difficulty in mathematics
"hasresulted in greater learning outcomes for all students” (p. 24, authors’
translation), while Kristensen (2008) feared that labelling limits students’
ambitions. However, recent studies show a persistent usage of textbooks
in mathematics (e.g. Dolonen et al.,, 2016), in which easy, medium and
difficult labels flourish (Herset et al., 2023; Kristensen, 2008; Mathias-
sen, 2009; Olafsen & Maugesten, 2022). More research is needed on how
differentiated instruction links to outcomes (Smale-Jacobse et al., 2019).

Previous research states that the impact of revealing the true difficulty
levels on students’ performance is underexplored (Spielberg & Azaria,
2021). Spielberg and Azaria (2021) examined the effect of revealing the
task difficulty on students’ performance. The results indicated that there
were no significant differences when comparing the number of correct
answers between the control group (given tasks with no labels) and the
experimental group (true labels). Moreover, since previous research found
that a selection of tasks labelled difficult in mathematics textbooks are
too easy (Briandstrém, 2005), and mathematics tasks which are divided
into two levels, are too similar (Singh, 2017), we find it timely to inves-
tigate how labelling the same tasks with different labels (easy, medium
and difficult) influences students’ performance in mathematics. Hence,
in this paper, we put forward the following research question: How
does the labelling of mathematics tasks according to easy, medium and
difficult labels affect students’ performance?

We believe an examination of this research question will expose how
easy, medium and difficult labels on mathematics tasks contribute to
achieving one of the aims of differentiation, namely increased performance.
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Literature review

The primary intention behind labelling mathematics tasks accord-
ing to difficulty levels appears to be to facilitate students’ engagement
with tasks that align with their individual prerequisites (Kristensen,
2008). This approach, in turn, is believed to foster an optimal learning
experience and cultivate a heightened sense of mastery in individuals
(Mathiassen, 2009). In this regard, since students’ experience of mastery
is found to be a key measure (Skaalvik & Skaalvik, 2015), it is crucial
that mathematics teachers use tasks adapted to students’ readiness levels
(Csikszentmihalyi, 2005; Pierce & Adams, 2005). This is supported by
research reporting that self-efficacy — the "beliefs in one’s capabilities
to organize and execute the courses of action required to produce given
attainments” (Bandura, 1997, p. 3) - isimproved by differentiated instruc-
tion (e.g. Lai et al., 2020; Onyishi & Sefotho, 2021). This might be because
experience of mastery fostersindividuals’ self-efficacy (e.g. Butz & Usher,
2015; Joét et al., 2011; Usher & Pajares, 2009), which again is predictive of
students’ performance (e.g. Chen, 2003; Doménech-Betoret et al., 2017;
Ozcan & Eren Giimiis, 2019; Pajares & Kranzler, 1995; Pajares & Miller,
1994; Skaalvik et al., 2015).

As Ghalem et al. (2016) highlight, performance is a multifaceted con-
struct that depends on the specific context. Notably, its definition is
frequently absent from the literature, with explanations often arising
indirectly through the delineation of measurement methodologies.
This tends to work since performance in mathematics is often assessed
through tests and examinations. We follow Zakariya (2022) and see per-
formance as "students’ examination scores or grades in mathematics
courses that they followed” (p. 3).

Mathematics performance is influenced by a number of factors, such
as students’ intelligence, self-esteem, personality traits (Zuffiano et al.,
2013), mathematics self-concept (Pajares & Miller, 1994), mathematics
anxiety (Ozcan & Eren Giimiis, 2019; Pajares & Kranzler 1995; Pajares &
Miller, 1994), mental ability (Pajares & Kranzler 1995) and self-efficacy
(Ozcan & Eren Giimiis, 2019; Pajares & Kranzler, 1995; Pajares & Miller,
1994, 1995; Zakariya, 2021), as well as how each student perceives the
usefulness of mathematics (Pajares & Miller, 1994). Through this list,
research shows that self-efficacy is an important predictor of perfor-
mance (Ozcan & Eren Giimiis 2019; Pajares & Kranzler, 1995; Pajares
& Miller, 1994; Zakariya, 2021; Zuffiano et al., 2013). Here, we concep-
tualize mathematics self-efficacy as "a situational or problem specific
assessment of an individual’s confidence in her or his ability to success-
fully perform or accomplish a particular task or problem” (Hackett &
Betz, 1989, p.262). Collins (1984) confirmed the positive effect of high
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mathematics self-efficacy on performance, and more recent studies have
also found a positive relationship between students’ mathematics self-
efficacy and performance in mathematics (Schéber et al., 2018) and scores
on national tests (Street et al., 2017).

For several decades, tiered mathematics lessons according to readiness
have been highlighted as an important tool for differentiating the subject
matter. Little et al. (2009) found tiering useful, as it enables the teacher
to provide "challenging tasks while ensuring sufficient scaffolding for
struggling students and reducing repetition for more advanced students”
(p. 36). However, caution is advised: on the one hand, if the task is too easy,
students might get bored and lose concentration and energy levels, and
on the other hand, if the task is too hard, students might become frus-
trated and experience anxiety (Csikszentmihalyi, 2005). For students to
achieve an optimal learning effect and experience mastery, tasks must be
adapted so that they feel joy and commitment (Csikszentmihalyi, 2005).
Skaalvik and Skaalvik (2015) pointed out that it is important that stu-
dents complete tasks, since experience of mastery has been shown to be
necessary for students to develop and maintain expectations of mastery.
Students’ experience of working with tasks adapted to their readiness
will allow them to grow in their learning, as they get the opportunity to
work with tasks that challenge them (Little et al., 2009).

Previous research on tiered teaching techniques in which lessons were
planned according to students’ learning styles and levels of readiness
found that students taught with differentiated teaching methods had
higher mathematical success than those who did not (Bal, 2016; Luster,
2008). In addition, Scott (2012) found that differentiated instruction
improved student performance but only for students with above-average
abilities. However, more critical voices have proposed that instead of dif-
ferentiation initiatives, the focus should be on students’ well-being and
productive disposition rather than cognitive performance outcomes, as
this may resultin "labelling” of the students (Anthony et al., 2019). Label-
ling students as having "less developed readiness” can contribute to social
and structural inequalities (Bannister, 2016, p. 345).

In the literature on tiering by readiness, the focus tends to be on the
effect on students’ performance of giving them different mathematics
tasks according to readiness (Bal, 2016; Luster, 2008; Scott, 2012; Suarez,
2007). In an experiment Bal (2016) conducted, students’ learning styles
and readiness levels were determined before applying the tiered teach-
ing technique. The students were divided into two groups (with low
and medium readiness) and assigned tasks according to their readiness
level. Bal (2016) found that the tiered teaching technique increased stu-
dents’ performance in mathematics. However, it is not clear whether the
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experiment included taskslabelled according to readiness or whether the
students received information about the difficulty of the tasks. Suarez
(2007), who used labelling of tasks in their study, found that students
were more motivated to participate when the teacher labelled mathe-
matics tasks according to readiness. A higher motivation occurred as the
teacher(s) applied tiered instruction by labelling each mathematics task
with three levels of mastery, and the students were told to select tasks
according to which level of challenge they felt was appropriate (Suarez,
2007). Another study reported that homework differentiated according
to readiness influenced students’ attitudes (Keane & Heinz, 2019). In
Keane and Heinz’s (2019) study, the students did not receive any infor-
mation about the difficulty level (easy, medium or difficult). Each week,
the students were told to choose one of three tasks, which eventually
had a positive impact on homework engagement. In addition, Keane and
Heinz (2019) found that the students’ choice of tasks was appropriate
for their level.

We add to this body of research not by investigating students’ per-
formance when solving tasks that match their readiness levels (as the
reviewed literature does), but rather by examining how different labels
(easy, medium and difficult) on similar mathematics tasks affect students’
mathematics performance. An important argument, in addition to the
fact that labels are not always correct in textbooks (Brandstrém, 2005;
Singh, 2017), is that Krauthausen (2018) notes that a task’s level of diffi-
culty is a subjective evaluation. Based on this, we think it would be prob-
lematic to investigate a "true” difficulty level, as students’ assessments of
the level of difficulty may vary between students. In addition, students’
opinions of a task’s difficulty level can change during the school year and
even during the day (Krauthausen, 2018).

Elsewhere, we report that the time students spent solving a task was
significantly shorter when a task was labelled as difficult compared to
when the same task was not labelled (Herset & El Ghami, 2022). We also
found that labelling easy mathematics tasks as difficult had a negative
effect on students’ self-efhicacy (Herset et al., 2023). Since perceived task
difficulty in mathematics affects students’ self-efhicacy (Liu et al., 2020;
Street et al., 2017, 2022), we assert that it is important to study how label-
ling tasks as easy, medium and difficult affects students’ performance in
mathematics.

Materials and methods

In this paper, we draw on data collected for a larger project through an
online questionnaire distributed to Norwegian lower secondary students.
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Since the population is large and widely dispersed, we used cluster samp-
ling (Cohen et al., 2018) by randomly selecting schools across Norway
and contacting school principals from the list of schools. Because of
the Covid-19 pandemic and school lockdowns, we included 23 schools
whose principals agreed to take part. To ensure that the data were col-
lected in the same way in all schools, the students had to respond to the
survey during class, while the mathematics teachers ensured that the
students worked individually without calculators. Hence, the students
were required to be in class. The final sample included 349 students: 172
girls (49 %) and 177 boys (51 %).

The online survey given to these 13-15-year-old students enabled the
use of three research designs: a pretest—posttest control-group design,
a posttest-only control-group design (Creswell & Creswell, 2018) and
a repeated-measures design (Cohen et al.,, 2018). The same survey was
administered to all students, and the online survey randomly assigned
them to different control and experimental groups. Therefore, the stu-
dents’ location, school, grade level and gender did not affect their group
allocation. The survey included no more than 11 tasks (and some addi-
tional questions on, for example, age, gender and self-reported level of
self-efficacy and effort). The control group received all 11 tasks without
labels for the tasks, and the experimental groups were given the same
tasks labelled as easy, medium or difficult. The survey was carefully set
up with the aim of exploring the effect of labelling mathematics tasks as
easy, medium and difficult on students’ performance, self-efficacy, prefe-
rences (when it comes to mathematics tasks) and persistence (in solving
tasks). Here, we focus on 3 of the 11 tasks while exploiting the repeated-
measures design and the posttest-only control-group design of the survey.
The overall project was approved by the Norwegian Social Science Data
Service, and we followed its ethical guidelines.

Table 1. The three selected tasks (authors’ translations)

Task A In Barcelona, you find the not-yet-completed church known as the
Sagrada Familia. They started building it in 1882, and it was

supposed to be finished in 2026. How many years do they expect it

willptake to build the Sagrada Familia?

Task B Rita is on holiday in Greece. She wants to rent a scooter. It costs
NOK 25 per 5 minutes. How much does it cost to rent the scooter
for 1 hour?

Task C Silja wants to take a swimming test. To do that, she has to swim
200 m without taking a break. The length of the pool is 12.5 m.
How many lengths does Silja have to swim?

Note. Tasks A-C are similar and are all at mastery level 2 of 5 (i.e. 70% of the students
are expected to solve the tasks correctly).

10 Nordic Studies in Mathematics Education, 30 (1), 5-24.
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Measures

We measured the students’ performance by assessing their answers to
three similar tasks (tasks A-C; see table 1). The definition of performance
(drawing on Zakariya, 2022) allowed us to see the performance simply
as correct or incorrect solutions to tasks A—C. Performance was assessed as
correct numerical answers to the given mathematics tasks, while both
empty answers and calculation errors were assessed as incorrect solu-
tions. Persistence, effort and strategy were not included as measures of
performance.

These tasks were retrieved from the 2020 national test in mathe-
matics. The tasks were selected because of their similar difficulty level
(mastery level 2 out of 5; see Bjérnsson, 2016), their similar underpinning
mathematical theme (arithmetic and algebra) and similar word length
and layout. The repeated-measures design provided several observations
from the same student (Cohen et al., 2018); by choosing similar tasks,
similar student behaviour was expected when they engaged with the tasks.

Data collection

The main idea behind the design was that all the participants would be
given tasks A, B and C, which were all assessed as equally difficult and
labelled with varying difficulty levels (easy, medium or difficult). In addi-
tion, Creswell and Creswell (2018) require participants to be randomly
assigned to different groups and subgroups to conduct a true experiment.
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Figure 1. The experimental design: a repeated-measures and posttest-only
control-group design based on the three tasks
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Figure 1 shows how the participants were first randomly assigned into
four groups when opening the online survey, either to the control group
(CG) or to one of three experimental groups (EG,, EG, or EG;). Next,
they were assigned to subgroups. This was necessary to avoid a treat-
ment effect (Cohen et al., 2018). In the subgroups, the order of the tasks
and labels was controlled by changing the order of the easy and difficult
labelling for the different subgroups (see figure 1). For example, the stu-
dents assigned to subgroup EG, first received task A, labelled easy, and
received last task C, labelled difficult. For EG,;, the order of tasks A and
C and the labels were reversed. Since the medium label was assumed to
have the smallest treatment effect, it was always given as the second task.
The reason for including a CG in the design (see the top of figure 1)
was to ensure that the participants perceived tasks A-C (when not
labelled) to be equally difficult. We used the related-sample Cochran’s
Q test to compare the differences between performance on tasks A-C.
As expected, there were no significant differences when comparing the
repeated measures of the CG performance on tasks A-C (Q=1.135,
df=2, p=.567) (remember that tasks A-C were assumed to be similar,
i.e. the same mathematical topic, difficulty level, word length and layout).
Furthermore, to avoid a floor or ceiling effect (Everitt, 2002), tasks at
mastery level 2 from the national test in mathematics were assumed to
be an appropriate difficulty level, since 70% of Norwegian students are
expected to complete tasks at mastery level 2 (Bjoérnsson, 2016). Thus,
we anticipated that approximately 70 % of the students would solve tasks
A-C correctly when encountering them without labels. To validate this,
we used a binomial test by comparing the performance on tasks A-C
to the binomial assumption of 70%. Our analysis showed that 68% of
the CG solved tasks A-C correctly. According to the binomial test, the
frequency distribution of the sample corresponded to the population
(p=.231). Hence, we could exploit the post-test-only control-group design
(Creswell & Creswell, 2018) that allowed us to examine the effect on
students’ performance of labelling tasks as easy, medium and difficult
by comparing the performance by the EGs (tasks A-C with labels) with
the performance by the CG (tasks A-C without labels).

Analysis

To answer our research question, we exploited two designs of the survey,
asillustrated in figure 1, and proposed the following two hypotheses, both
grounded in the reviewed literature:
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HI Labelling mathematics tasks as easy, medium and difficult affects
students’ performance.

H2 When solving three similar mathematics tasks, students’
performance decreases with increasing task difficulty labelling.

To examine H1, we first merged the solutions from the three EGs to all
the tasks labelled as easy. From EG,, there were 74 solutions to task A
labelled easy (solution easy task A=SE,=74), from EG, there were 91
solutions to task B labelled easy (SE;=91) and from EG3, there were 94
solutions to task C labelled easy (SE.=94). Thus, we had 259 answers to
the tasks labelled easy. These numbers are given on the right in figure 1.
We repeated this for the solutions stemming from all the tasks labelled
medium and those labelled difficult, leaving us with 259 medium solu-
tions and 259 difficult solutions. In the same manner, we had 270 answers
to the unlabelled tasks in the CG (90 from task A [S,=90], 90 from
task B [S;=90] and 90 from task C [S.=90]). We used a chi-squared test
to compare the CG’s solutions with those from the EGs. A repeated-
measures design involves "multiple observations of a single individual”
(Creswell & Creswell, 2018, p.169). We exploited this when examin-
ing H2, since the aim was to test three experimental conditions: easy,
medium and difficult labels. The three measurement points were the
students’ solutions to tasks A-Clabelled easy, medium and difficult. This
design had no control condition; that is, the students in the experimen-
tal groups did not solve any tasks without labels. However, according to
Cohen etal. (2018), arepeated-measures design has considerable potential
for control. This is justified by the fact that the same students received
the three labels. As mentioned, since the first labels may influence the
second or third labels, we randomized the order of the labels, as Cohen
et al. (2018) recommend. To test H2, we used a related-sample Cochran’s
Q test followed by pairwise comparison to examine the extent to which
easy, medium and difficult labels on tasks A-C affected a single student’s
correct solutions.

Results

The students’ results on tasks A-C are provided in table 2, revealing that
69 % of the students in the CG (no labels) solved task A correctly, while
59 % of those receiving tasks A labelled as easy answered correctly. The
corresponding numbers for the medium label were 65 % and 59 % for the
difficult label. The column to the right in table 2 shows, for example, that
these measures correspond toa reduction of 14 % in correct answers when
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Table 2. Performance on tasks A—C

Task Label n Correct Effect of labelling tasks
solutions (%)  on students’ solutions
(&) CSpe-CSco
CSeq

A Easy 94 58.5% -15%
Medium 74 64.9% -6%
Difficult 91 59.3% -14%

No label 90 68.9% 0%

B Easy 91 74.7 % 7%
Medium 94 70.2% 0%
Difficult 74 55.4% -21%

No label 90 70.0% 0%

C Easy 74 62.2% -4%
Medium 91 60.4 % -6%
Difficult 94 56.4% -13%

No labels 90 64.4% 0%

Note. Even if the tasks are labelled with levels of difficulty (easy, medium or difficult) or

not labelled with level, the tasks are similar and are all at mastery level 2 of 5.

comparing the results from the group that received task A labelled dif-
ficult (59 %) compared to those in the CG who received task A without
labels (69 %). The results for tasks B and C are presented in table 2 in the

Same way.

Further, we measured the effect of easy, medium and difficult labels
regardless of whether the task was A, B or C. Table 3 shows the proportion
of correct answers in the EGs when the tasks were labelled easy, medium
or difficult and the proportion of correct answers in the CG when the
same tasks were not labelled. For example, 57 % of the studentsin the EGs
correctly solved a task with a difficult label, while when the CG received

the same tasks, 68 % of the solutions were correct.

Table 3. Performance on tasks A—C

Group n Task Number of Label Performance
solutions

EG 259 A-C 259 Easy 65.3%

EG 259 A-C 259 Medium 65.3%

EG 259 A-C 259 Difficult 57.1%

CG 90 A-C 270 No labels 67.8%

Note. Tasks A-C are similar and at mastery level 2 of 5 (i.e. 70 % of the students are
expected to solve the tasks correctly).

14
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To test H1, we conducted a chi-squared test (Cohen et al., 2018). Since we
had two categorical variables and the data were bivariate, the chi-squared
test was a test of independence (Cohen et al., 2018).

The test results (see table 4) revealed that the proportion of correct
answers was significantly lower when the tasks were labelled difficult
compared to when they were not labelled (x*=6.38, df=1, p=.007). The
phi coefficient was 0.11, which is a small effect size (Cohen et al., 2018).
No such significant differences were found when comparing the easy
label and no labels or between the medium label and no labels.

To test H2, we used the related-sample Cochran’s Q test (Cohen et al.,
2018). As table 5 shows, the result was statistically significant (Q=6.125,
df=2, p=.047). Follow-up pairwise comparisons using Cochran’s Q test
showed that a significantly lower proportion of participants solved a
task correctly when it was labelled difficult compared to when a similar
task was labelled medium (p=.032 < .05) and when it was labelled difhi-
cult compared to easy (p=.032 < .05). However, a Bonferroni correction
(adjusted significant value, p < .017) for multiple tests showed that the
p-value was not significant (p=.032 > .017).

Table 4. Observed frequencies of the level labelling and results

Label Results %2 df P
Correct Wrong

Easy 169 90 0.38 1 .300
No labels 183 87

Medium 169 90 0.38 1 .300
No labels 183 87

Difficult 148 111 6.38 1 .007*
No labels 183 87

Note. Even if the tasks are labelled as easy, medium or difficult, the tasks are similar and
are identical to the tasks with no label. *The p-value was significant at the .01 level.

Table 5. Observed frequencies of level labelling and results

Label Results %2 df p
Correct Wrong

Easy 169 90 6.125 2 047"

Medium 169 90

Difficult 148 111

Note. Even if the tasks are labelled as easy, medium or difficult, the tasks are similar and
are all at mastery level 2 of 5. " The p-value was significant at the .05 level.
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Discussion and concluding remarks

A strand within research on teaching in heterogeneous classrooms
focuses on differentiated instruction (Pierce & Adams, 2005), often in
relation to readiness (or ability) (Tomlinson, 2014), using tiering strate-
gies (Pierce & Adams, 2005). By viewing labelling of mathematics tasks
as a tiering strategy, we assert that the results we report here contrib-
ute to shedding new light on the well-established practice of labelling
tasks according to their level in classroom teaching (Eriksen et al., 2022;
Grave & Pepin, 2015) and in mathematics textbooks (Grave & Pepin,
2015; Kristensen, 2008; Mathiassen, 2009; Olafsen & Maugesten, 2022).

Labelling mathematics tasks in textbooks according to the level of
difficulty has deep roots (Winther, 1965) and still flourishes (Olafsen &
Maugesten, 2022), despite critical voices (Botten et al., 2008; Kristensen,
2008). In the current study, we found that labelling mathematics tasks
as difficult had a significant negative effect on students’ performance:
students who encountered tasks labelled difficult (even if they were not)
got a lower proportion of correct solutions (57 %) than the students who
received the same tasks without labels (68 %). In addition, we found that
the proportion of correct solutions was lower when students tackled tasks
labelled difficult (57 %) compared to when they were given similar tasks
labelled easy (65 %) or medium (65 %). However, these results were not
significant.

Csikszentmihalyi’s (2005) flow model can explain why the students’
performance became significantly lower when the tasks were labelled
difficult compared to when the tasks were not labelled. In our case, stu-
dentsin the EGs may have thought that the tasks were difficult and hence
became more frustrated and anxious compared to the students in the
CG, who received tasks without labels. This raises an evaluative ques-
tion (which perhaps adds to the critical voices): "Is it necessary to label
mathematics tasks according to difficulty levels?”. Based on our results,
the answer is no, first and foremost because our analysis showed no effect
when easy tasks were labelled easy. This result is in line with Spielberg
and Azaria (2021), who found that revealing the difficulty level of easy
tasks did not affect students’ performance. In addition, our analysis
uncovered something new: a misleading label may go against the initial
intention of using such a differentiation initiative (which is to improve
students’ performance in mathematics). Hence, we assert that we should
be careful when labelling tasks according to their difficulty levels. Since
our results show that none of the labels positively affected the students’
performance, we believe that teachers and textbook authors should be
careful about labelling tasks according to difficulty level - especially since
our results show that labelling easy tasks as difficult decreased students’
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performance. Another argument is that declaring a mathematics task
easy, medium or difficult is not an objective concern (Krauthausen, 2018),
meaning that some students might think a mathematics task is difficult
and others not.

Nevertheless, we would like to point out that it is crucial that mathe-
matics teachers use tasks adapted to students’ readiness levels (Csikszent-
mihalyi, 2005; Pierce & Adams, 2005), especially since researchers seem
to agree that self-efficacy is improved by differentiated instruction (e.g.
Lai et al., 2020; Onyishi & Sefotho, 2021). Herset et al. (2023) found that
labelling tasks difficult has a negative effect on students’ self-efficacy.
Coupled with the results we report here, which assert that a difficult
label has a negative effect on students’ performance, it is tempting to
propose a model in which self-efficacy has a mediator role. A mediation
model could be that a difficult label (independent variable) negatively
affects students’ self-efficacy (mediator variable), which in turn decreases
students’ performance (dependent variable). This model is supported by
Collins (1984), who found that mathematics ability has an indirect effect,
via mathematics self-eflicacy, on mathematics performance. Remember,
experiences of mastery were found necessary for students to develop
and preserve expectations of mastery (Skaalvik & Skaalvik, 2015). More
research is needed to confirm (or reject) the proposed mediation model.

Taken together, when attempting to answer the research question on
how easy, medium and difficult labels on mathematics tasks affect stu-
dents’ performance, we responded to a call from Smale-Jacobse et al.
(2019), who systematically reviewed research publications on differen-
tiated instruction. They saw the need for more research into how dif-
ferentiated instruction is linked to outcomes (i.e. performance). By com-
paring a CG with EGs, we found that when mathematics tasks were
labelled difficult, this had a statistically significant negative effect on
performance. Moreover, when mathematics tasks were labelled easy or
medium, this had no positive (or negative) effect on performance. Hence,
we assert that this finding adds the labelling of tasks (as a tiering stra-
tegy) to the long list of factors that influence mathematics performance.

While this study’s results contribute to a new understanding of the
effects of using tasks labelled as easy, medium and difficult in mathema-
tics as a tiering strategy, the study has some limitations. We used a narrow
definition of performance (drawing on Zakariya, 2022) that allowed us
to see performance simply as correct or wrong solutions. This led us to
exclude, for instance, students’ written work (e.g., their preferred strate-
gies), persistence and effort. A broader focus on measuring performance
would have strengthened our findings. We also limited ourselves to one
topic. It may be that labels do not affect students’ solutions in other
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mathematical topics. Moreover, our choice to use cluster sampling makes
it hard to generalize our results. On the other hand, we used 23 diffe-
rent schools, and, according to Cohen et al. (2018), it is safer to use several
clusters than fewer heavy-sampled clusters.

Based on thelimitationsaddressed above, we suggest that moreresearch
isneeded to fully understand the relationship between the effect of label-
ling tasks as easy, medium and difficult and students’ performance. We
suggest this can be done by examining how labels affect the students’
performance by focussing on the numbers of blank answers. This is jus-
tified by the fact that the students who were given tasks labelled difficult
may have thought that their immediate solution idea sounded too simple,
which may have led to blank answers. In addition, further research
should examine how labels affect mediating factors (e.g. self-efficacy),
and how the effect may vary based on students’ ability levels, motiva-
tion and gender differences. We also suggest further research using other
tasks within different topics. The reason we found no positive significant
effect on students’ performance when tasks were labelled easy may be
because we chose to use rather easy tasks in this study (mastery level 2 out
of 5; see Bjérnsson, 2016). We therefore suggest more research using tasks
with different levels of difficulty (e.g. investigating the effect of label-
ling difficult tasks as easy). In addition, Suarez (2007) made an impor-
tant point when asserting that students are more motivated to partici-
pate when they can choose among mathematics tasks labelled according
to three mastery levels. As it is not clear whether it was the labelling
of the task that motivated the students or whether it was because they
were allowed to choose between tasks, we suggest more research on the
relationship between labels and motivation in mathematics.
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