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Abstract: Students often experience negative emotions, such as anxiety and
frustration, when engaging in complex tasks, which may influence both their
learning experiences and task performance. Although emotion regulation (ER)
strategies have been shown to have positive effects on student learning,
evidence regarding their effects in complex task situations remains
underexplored. This study investigated students’ use of ER strategies to support
complex tasks and how their task performance and emotional experiences
changed after applying these strategies. The participants were 24 ninth-grade
students, who were learning English as a foreign language. They received
instruction on applying three types of ER strategies (emotion-focused, task-
focused, and regulation-focused) to support their cloze tasks. Results show that
among the three types of ER strategies, students most frequently used task-
focused strategies, followed by regulation-focused strategies, while emotion-
focused strategies were used the least. Low-achieving students improved their
task performance, whereas higher-achieving students did not show this change.
Students’ positive emotions increased and their negative emotions decreased
after applying ER strategies. Many students reported that they still experienced
negative emotions (such as anxiety and frustration) even when they applied ER
strategies, mainly due to the challenging nature of tasks and the time pressure;
these negative emotions distracted their attention and affected their
performance. Implications of the findings are discussed.
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1. Introduction

In academic settings, students frequently experience a wide range of emotions when they
engage with various tasks and contexts (Ménty et al., 2020). For instance, students may
experience anxiety when performing a challenging task, or they may feel a sense of
enjoyment upon successfully solving it. In online learning environments, students may
feel online learning anxiety (Srisinthon, 2024). In educational contexts, emotions are
regarded as a crucial factor influencing student learning and performance (Pekrun et al.,
2002). Emotions can be categorized into two primary groups: positive emotions and
negative emotions (Webster & Hadwin, 2015). Research shows that negative emotions
like anxiety, anger, boredom, shame, and hopelessness tend to have detrimental effects on
student performance (Ng & Lee, 2015). In contrast, positive emotions, such as enjoyment,
relief, hope, and pride, can enhance student learning (Linnenbrink, 2007; Pekrun et al.,
2002).

Tackling complex tasks or problems presents a considerable challenge for most
students, during which they frequently encounter negative emotions that can affect their
academic performance (Wang, 2024). Previous studies show that teaching students ER
strategies can improve their academic performance and experience (Harley et al., 2019).
However, the results on the effects of ER strategies on student performance remain
inconsistent. Students who have learned ER strategies may not always effectively
improve emotional experiences or task performance, especially in complex tasks.
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1.1. Emotional experiences in complex tasks

Tackling complex tasks or problems is an essential part of the learning process,
particularly in current educational practices, where students are encouraged to apply
knowledge to solve real-world problems and authentic tasks. These tasks are often
complex and characterized by dynamic situations and ill-defined solutions. Addressing
such problems often involves a complex, situational process rather than a linear
progression of clearly defined steps (Dorner & Funke, 2017). For instance, in the context
of learning English as a foreign language, reading comprehension is widely recognized as
a complex task as it necessitates the integration of diverse abilities, including prior
knowledge, working memory, linguistic skills, and the use of effective strategies (Mckee,
2012). A variety of instructional tasks have been utilized to enhance students’ reading
comprehension, with multiple-choice cloze tasks emerging as a widely used and
empirically supported approach. (Ajideh & Mozaffarzadeh, 2012; Jensen & Elbro, 2022).
In a cloze task, students are provided with a passage or text of suitable length, with
certain parts removed; they are required to fill in these gaps, typically by choosing the
correct answers from a set of multiple-choice options (Ajideh et al., 2017). Differing
from conventional fill-in-the-blank questions, cloze questions test students’ deeper
understanding ability beyond the understanding of a single sentence. The distractor
design in the answer options further highlights the complexity of cloze tasks (Conoyer et
al., 2017; Jensen & Elbro, 2022).

When tackling complex tasks, students often face difficult problems that, if
unresolved, can lead to frustration, anxiety, or boredom, which negatively affect learning
performance (Chin et al., 2017). For example, second language learners may experience
anxiety when reading difficult texts, which can hinder their cognitive processing in
reading (Rai et al., 2011). Likewise, students may struggle with anxiety in math problem-
solving, which can overload their working memory and disrupt problem-solving progress
(Dondio et al., 2023; Ramirez et al., 2016).

1.2. Emotion regulation and strategies

Emotion regulation (ER) refers to the ability to manage emotions effectively through
various strategies to support goal achievement (Gross, 2015). In educational settings, ER
helps students regulate their emotions to maintain a stable emotional foundation for task
completion and enhance engagement, attention, and cognitive resource utilization
(Boekaerts & Pekrun, 2015; Harley et al., 2017; Dewaele et al., 2019). While ER includes
the regulation of both positive and negative emotions, ER in complex task situations
focuses on managing challenging situations or negative feelings (Pascual et al., 2016).

ER in complex tasks involves the utilization of emotion-focused, task-focused,
and regulation-focused strategies, with the first two more commonly discussed (Lazarus,
1991). Emotion-focused strategies focus on managing emotions, such as reducing tension,
utilizing positive self-talk, and avoiding self-blame; cognitive appraisal and reappraisal
are also commonly used emotion-focused strategies, which encourage people to view
negative events in a positive light to reduce negative emotions (Webb et al., 2012). Task-
focused strategies focus on addressing problems that cause negative emotions, for
example, skimming the text before attempting a challenging text (Lazarus & Folkman,
1984). Task-focused strategies can shift emotions from negative to positive when
effective in problem-solving (Folkman & Lazarus, 1988). Regulation-focused strategies
involve self-regulation and metacognitive processes, for example, managing attention and
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time during complex tasks (Bayat & Tarmizi, 2010; Muis et al., 2015; Schutz & Davis,
2000).

While ER has received growing attention in educational research (Gross, 2015),
research on the application of ER strategies to support student learning in complex tasks
remains limited and the findings have been inconsistent. For example, Brooks (2014)
found that college students who used an emotion-focused strategy (i.e., reappraising
anxiety through self-talk before a challenging task) improved their math task
performance. Besides, Hanin et al. (2021) reported that teaching upper elementary
students task- and emotion-focused strategies to engage them in confidence-boosting
activities in math tasks led to improved emotional experiences, ER, and task performance.
However, some studies argue that ER strategies are not significantly effective in
enhancing student emotional experiences or learning performance in complex tasks. For
instance, while reappraisal is typically linked to positive emotions and adaptive outcomes
(Gross & John, 2003; Schutz et al., 2004), Buri¢ et al. (2016) found that students utilizing
reappraisal to regulate negative emotions actually experienced these emotions more
intensely and achieved worse academic performance.

With the advancement of artificial intelligence (Al) technology, research on
emotional Al in education has received increasing attention (Liu et al., 2024; Zhang et al.,
2025). Al can detect learners’ emotions and provide emotional support such as generating
affective messages and emotional expressions (Zhang & Wang, 2024). However, students
in these applications are often not encouraged to regulate their own emotions but simply
received computer-generated emotional support.

1.3. The present study

The literature shows the potential of ER strategies to support student learning experience
and performance. However, research findings on the effects of ER strategies on complex
tasks remain underexplored. This study investigated students’ use of ER strategies in
complex tasks and how their task performance and emotional experience changed after
applying these strategies.

The research questions (RQs) of the study are as follows.

RQ1I: After students learn to apply ER strategies to support complex tasks, how often
will they apply these strategies when performing complex tasks?

RQ2: How will students’ performance on complex tasks change after they learn to
apply ER strategies to support complex tasks?

RQ3: After students learn to apply ER strategies to support complex tasks, how will
their emotional experiences change when performing complex tasks?

RQ4: Will students still experience negative emotions when they apply ER strategies
to support complex tasks?

2. Method

The study was carried out with junior secondary students, who were encouraged to use
ER strategies to enhance their cloze task performance in English language learning. As
mentioned above, cloze tasks are complex tasks that require students to utilize a variety
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of language strategies and knowledge to solve problems; the distractor design in the
answer options increases the complexity of cloze tasks.

2.1. Participants

This study was carried out in a public secondary school in eastern China. The participants
were 24 ninth-grade students from one class, including 11 males and 13 females, with a
mean age of 14.79 years. They were non-native English speakers and had experience
with cloze tasks prior to this study. An English teacher with more than five years of
teaching experience and familiar with cloze tasks participated in this study to provide
instructions and tutoring support to students. The study was approved by the Human
Research Ethics Committee at the researchers’ university, and all participants provided
informed consent before taking part in the study.

2.2. Learning environment and learning materials

Considering that online learning environments have been widely used to provide students
with flexible and personalized learning support, the online learning platform Teamviewer
(https://www.teamviewer.com) was utilized in this study for one-to-one online tutoring.
This platform allowed the teacher and the student to view and interact with each other in
one-to-one online tutoring sessions. When engaging in a cloze task, the student’s screen
was shared with the teacher, allowing the teacher to observe the student’s task process.

In this study, a set of passages was selected for cloze tasks, one passage for one
task. Each passage contains around 280 words and includes 20 multiple-choice cloze
items. Research suggests that passages ranging from 150 to 300 words are appropriate for
cloze assessments because they provide sufficient content for evaluating language
proficiency (Brown & Abeywickrama, 2004). Furthermore, Shahnazari-Dorcheh et al.
(2012) reported that a cloze task with 20-25 blanks offers greater reliability in evaluating
students’ performance at the introductory and intermediate proficiency levels. The task
materials were selected from past mock exam papers and were considered challenging by
experienced teachers. The appropriateness of the selected materials was confirmed by the
English teacher participating in the study.

Learning materials for ER strategies. An instructional video was used to teach
students how to employ ER strategies to promote their cloze task performance. The
instructions focused on three types of ER strategies. First, students were introduced to
emotion-focused strategies, such as engaging in positive self-talk, and reappraising task
importance. Second, task-focused strategies (e.g., rapidly skimming the text to obtain the
general idea, and ignoring unfamiliar words) were introduced to help students enhance
their task performance. Third, students were introduced to regulation-focused strategies,
such as controlling attentional focus and allocating time efficiently. Illustrative examples
were also provided in the instructions.

2.3. Measures and instruments

A pre-study survey was conducted to obtain participants’ demographic information
(gender and age).

Task performance. Participants’ cloze task performance was evaluated in the pre-
test and post-test. Each test comprised 20 multiple-choice cloze questions, with one point
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assigned for each correct answer, resulting in a maximum score of 20. Student responses
were scored based on reference answers verified by domain experts. While the two tests
employed different questions, their difficulty levels were confirmed to be equivalent by
two domain experts.

Emotional experiences. Participants’ emotional experiences during tasks,
including both positive and negative emotions, were assessed by employing the short
version of Achievement Emotions Questionnaire (AEQ-S) developed by Bieleke et al.
(2021). In the present study, the test-related emotions subscale from the AEQ-S was
adopted as the measurement instrument. Minor adjustments were made to suit the
research context. Specifically, references to “exam” were changed to “cloze task,” and
the temporal reference “after the exam” was adapted to “while performing the cloze task”
to better reflect participants’ in-task emotional experiences. The instrument included two
dimensions of emotions. The positive emotion dimension comprised hope, enjoyment,
pride, and relief, whereas the negative emotion dimension consisted of anxiety, boredom,
anger, shame, and hopelessness. Sample items included statements such as “I enjoy doing
the cloze task”; “I was optimistic that I could effectively deal with any difficulties during
the cloze task”; “I felt a sense of pride while working on the cloze task™; “I experienced
relaxation during the cloze task™; “I experienced anger while working on the cloze task™;
“I experienced boredom while working on the cloze task”; “I experienced nervousness
during the cloze task”; “I felt embarrassed when I could not answer the cloze questions”;
and “T felt a sense of despair during the cloze task”. Responses were collected by using a
5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The internal
consistency reliability of the scales was satisfactory, with a Cronbach’s a value of 0.88
for positive emotion and 0.87 for negative emotion.

Self-report. Students’ self-reports on their use of ER strategies in complex tasks
were collected at the end of each task. Students were required to give written responses to
two questions. (1) Did you apply any ER strategies during the task? If yes, please specify
them. (2) Did you experience negative emotions when applying ER strategies during the
task? If yes, please specify the reasons and describe how the negative emotions affect
your performance.

2.4. Procedure

The procedure of the study is as follows. In the first session, students signed a consent
form to confirm their participation in the study. Next, they filled up a survey
questionnaire to collect demographic information and complete the pre-test. After the test,
they filled in a questionnaire about emotional experiences during the test. Next, students
watched an instructional video on how to apply ER strategies to improve performance on
complex tasks such as cloze tasks. After watching the video, students asked questions and
received feedback and guidance from the teacher.

In the subsequent sessions (Sessions 2—4), students participated in one-to-one
online tutoring sessions, one session per week. During each session, students were first
reminded to apply ER strategies to support their task and then asked to perform a cloze
task. After the task, the student was asked to give a self-report on using ER strategies
during the task. Finally, the teacher checked the student’s answers and provided
explanations to the student, especially for those items that were answered incorrectly.

Finally, in Session 5, students completed a cloze task as the post-test, filled up
surveys on their emotional experiences, and gave a self-report on their use of ER
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strategies during the task. The teacher checked the students’ answers and provided
explanations, especially for especially for incorrect ones.

2.5. Data analysis method

The data collected was analyzed as follows. First, descriptive statistics were used to
describe the basic features of the data in the study. Second, a paired sample t-test was
applied to compare students’ task performance before and after applying ER strategies.
Third, a median split was used to divide the students into low- and high-achieving groups
according to their pre-test scores. Fourth, an independent t-test was applied to compare
the pre-test scores between low- and high- achieving students. Fifth, the two-way mixed
ANOVA with Time (pre-test vs. post-test) as the within-subject factor and Group (high-
achieving vs. low-achieving) as the between-subject factor was applied to examine the
differences between low- and high-achieving students in their post-test scores. Sixth, one-
way repeated measures MANOVA with Time (pre-test vs. post-test) as the within-subject
factor was used to compare the positive emotional experiences, and negative emotional
experiences before and after applying ER strategies. Seventh, MANOVA was used to
examine the differences in emotional experiences between low- and high-achieving
students before and after applying ER strategies.

Finally, a thematic content analysis was conducted to identify key themes
emerging from students’ self-reports. Following an iterative coding procedure, themes
and categories were developed in line with Krathwohl’s (1993) guidelines. Initially, the
first author and an experienced researcher independently coded approximately 30% of the
dataset. Any inconsistencies in the identified categories were resolved through
collaborative discussion and reference to the original data. After the categories were
finalized and confirmed, the same two coders independently coded another 30% of the
responses to examine inter-coder agreement, which was found to be high (Cohen’s Kappa
= 0.93). Following the resolution of remaining discrepancies through discussion, the first
author applied the established coding scheme to analyze the rest of the dataset.

3. Results

3.1. Descriptive statistics

Table 1 presents the descriptive statistics of the students’ pre- and post-test task
performance, pre- and post-test emotional experiences.

Table 1
Descriptive statistics

Variable N Min Max Mean SD
Task performance

Pre-test score 24 2.00 17.00 10.21 3.59
Post-test score 24 7.00 17.00 10.46 2.69
Emotional experiences

Pre-positive emotion 24 1.50 4.17 3.24 0.68
Post-positive emotion 24 2.50 4.50 3.51 0.59
Pre-negative emotion 24 1.27 3.20 2.06 0.58

Post-negative emotion 24 1.07 2.87 1.74 0.52
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3.2. Task performance

Students’ task performance before and after applying ER strategies was compared using a
paired sample t-test. The results show no significant difference (¢ =-0.435, p = 0.668).

In further analysis, students were divided into low- and high-achieving groups by
a median split according to their pre-test cloze test scores. The independent t-test results
indicate a significant difference (#22) = -6.147, p < .001) in the pre-test score between
low-achieving students (Mean = 7.42, SD = 2.58) and high-achieving students (Mean =
13.00, SD = 1.81).

The differences in post-test scores between low- and high-achieving students were
examined using the two-way mixed ANOVA with Time (pre-test vs. post-test) as the
within-subject factor and Group (high-achieving vs. low-achieving) as the between-
subject factor. As shown in Table 2, the effects of Group (£(1,22) = 18.39, p <.001) and
Time*Group (F(1,22) = 17.43, p < .001) were significant, while the effect of Time
(F(1,46) = 0.01, p = .575) was not significant. The results show that, compared with the
high-achieving students, low-achieving students showed significant improvement in their
task performance after applying ER strategies. In other words, applying ER strategies is
more helpful for low-achieving students to improve task performance.

Table 2
Two-way mixed ANOVA of task performance in the post-test

Variable High-achieving (N =12)  Low-achieving (N = 12) Significance

Mean SD Mean SD Time Group Time*Group
Pre-test 13.00 1.81 7.42 2.20 0.575 < 0.00] *** < 0.00] ***
Post-test 11.42 2.88 9.50 2.69

Note. ***p < 0.001

3.3. Emotional experiences

The students’ emotional experiences before and after applying ER strategies were
compared using one-way repeated measures MANOVA with Time (pre-test vs. post-test)
as the within-subject factor. The results show a significant difference in the combined
emotions (i.e., a combination of positive and negative emotions) before and after
applying ER strategies (F(2, 22) = 7.159, p = .004, Wilks’ Lambda = .606, 1,° = .394).
The results presented in Table 3 show significant improvement in students’ positive
emotions (F(1,23) = 8.696, p = .007) and reduction in negative emotions (F(1,23) = 9.829,
p = .005) after applying ER strategies.

Table 3
ANOVA of emotional experiences before and after applying ER strategies

Before applying ER After applying ER

Variable strategies strategies Significance
Mean SD Mean SD Time

Positive emotion 3.24 0.68 3.51 0.59 0.007%*

Negative emotion 2.06 0.58 1.74 0.52 0.005**

Note. **p <0.01
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In further analysis, students were divided into low- and high-achieving groups by
a median split according to their pre-test cloze test scores. The MANOVA results show
no significant difference in the combined emotions (i.e., a combination of positive and
negative emotions) between low- and high-achieving students either before applying ER
strategies (F(2, 21) = 0.675, p = .520, Wilks’ Lambda = .940, n,’ = .035) or after applying
ER strategies (F(2, 21) = 0.729, p = .494, Wilks’ Lambda = .069, 1,> = .065).

3.4. Frequency of student use of ER strategies in complex tasks

Table 4 shows the frequency of applying task-focused ER strategies among all students
across all session. The most commonly used task-focused strategy was guessing and
eliminating, followed by scanning. Table 5 shows the frequency of applying regulation-
focused ER strategies among all students across all session. The most frequently applied
regulation-focused strategy was sequencing and time management. Table 6 shows the
frequency of applying emotion-focused ER strategies among all students across all
session. The most frequently used emotion-focused strategy was positive self-talk,
followed by quick tension reduction.

Table 4
Frequency of applying task-focused strategies among all students

Frequency

Strategy [lustrative Example - <3 S4 <5 Total
ota

1 read through the passage before

Skimming : . 11 7 6 11 35
answering the questions.
. 1 skipped over unfamiliar words
Skipping that were not important. 15 12 15 8 >0
Scanning 1 tried to find clues in the article. 19 21 22 22 84
. 1 tried to guess the meaning of
Gl_les.s ng and unfamiliar words based on the 22 24 22 23 91
Eliminating
context of the passage.
. 1 tried to read the sentence I don't
Repeating understand several times. 13 16 12 15 36
Total 80 80 77 79 316
Table 5
Frequency of applying regulation-focused strategies among all students
. Frequency
Strategy [lustrative Example
S2 S3 S4 S5 Total
Sequencing and 1 tried to concentrate first on the 13 16 10 15 54

time management easy questions.
I checked the correctness of the

Checking answers after finishing the task. 3 4 > 4 18
Controlling 1 reminded myself to focus on the

) . 3 5 7 4 19
attention questions.
Total 21 25 22 23 91

Table 7 summarizes the frequencies of student use of all ER strategies and
presents the average frequency of each student’s application of each strategy under each
category. On average, each task-focused strategy was used by 2.63 students; each
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regulation-focused strategy was used by 1.26 students; and each emotion-focused
strategy was used by 0.76 student in this study.

Table 6
Frequency of applying emotion-focused strategies among all students

Frequency

Strategy lustrative Example i~ 53 4 g5 Total
ota

Quick tension
reduction 1 took a deep breath. 4 4 6 5 19
techniques

1 told myself I could solve the

Positive self-talk 6 10 9 7 32
problem well.
Importance 1 adjusted the expectations on the 1 3 0 0 4
reappraisal score.
Total 11 17 15 12 55
Table 7
Average frequency of each student’s application of each strategy
Category Number of Number of  Frequency of using all ~ Average frequency of using
strategies (N)  students (M)  strategies among all each strategy among each
students (F) student (AF)
Task- 5 24 316 2.63
focused
Regulation- 3 24 91 1.26
focused
Emotion-
3 24 55 0.76
focused

Note. AF = F/N/M

3.5. Experience of negative emotions in tasks

Most students (83%) mentioned that they experienced negative emotions during the tasks.
Table 8 outlines the reasons students reported for experiencing negative emotions in tasks.
The reported reasons include challenging tasks (frequency = 53), time-related issues such
as insufficient time and improper time allocation (frequency = 31), and misaligned
expectations such as concerns about poor performance and habitual stress during exams
(frequency = 20), and the influence of the surrounding environment (frequency = 10).
Misaligned expectations refer to discrepancies between students’ anticipated outcomes
and their actual performance. For example, students expected to perform well but were
worried that they would not meet their own or others’ expectations.

Table 9 summarizes students’ self-reports on how negative emotions affected
their task performance. The results show that the negative emotions students experienced
while performing tasks could affect their performance by distracting their attention
(frequency = 26), reducing their motivation (frequency = 8), affecting their understanding
of task material (frequency = 6), and impairing their memory (frequency = 2).
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Table 8
Reasons for experiencing negative emotions in tasks
. Frequency
Themes Reasons Ilustrative example
S2 S3 S4 S5 Total
Challenging task 18 13 13 9 53
1t made me upset that 1
Task difficulty could not work out a 17 13 12 8 50
lot of problems.
Many task 1 felt impatient with
. . 1 0 1 1 3
questions many task questions.
Time issue 11 9 5 6 31
1 felt nervous because 1
Insufficient time  didn t have enough 8 8 5 3 24
time to finish the task.
1 took a long time in the
. beginning, leading to
Improper time insufficient time to 3 1 0 3 7
allocation ..
complete the remaining
questions.
Misaligned expectations 5 7 3 5 20
Worries about .
task 1 worrze.d that my task 4 4 5 4 14
score might be low.
performance
Habitual stress 1 always feel nervous
- 1 3 1 1 6
during exams when I take an exam.
Influence of the surrounding environment 2 3 4 1 10
The stability of the
network environment,
the influence of 2 3 4 1 10
relatives outside the
room, etc.
Other reasons 1 2 3 4 10
Alack of Ifel.t anxious for not
. having done enough 1 0 0 1 2
preparation .
preparation.
Self-mental state ~ I’m very tired today. 0 2 3 3 8
Table 9
The influence of negative emotions on task performance
Influence of . Frequency
. . lustrative Example
negative emotions 32 93 S4 S5 Total
Mofivation My nervousness made me‘lose 1 2 3 2 ]
interest in reading the article.
. 1 can't calm down and think more
Concentration about difficult problems. 4 5 9 8 26
Memory 1 can’t remember the meaning of the 0 1 0 1 5

word I've seen before.
Understanding I couldn t understand this article 2 5 1 1 6
because I was nervous.

Total 7 10 13 12 42
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4. Discussion

4.1. After students learn to apply ER strategies to support complex tasks, how
often will they apply these strategies when performing complex tasks?

Regarding the application of ER strategies during the task, students reported using a
range of strategies, with a clear preference for task-focused and regulation-focused
strategies. The results indicate that task-focused strategies were the most commonly used,
followed by regulation-focused strategies, while emotion-focused strategies were applied
the least. This suggests that students tended to prioritize strategies directly related to
managing the task itself, such as “Guessing and Eliminating” and “Sequencing and Time
Management,” which were the most frequently used task-focused and regulation-focused
strategies, respectively. Although emotion-focused strategies, like positive self-talk and
quick tension reduction techniques, were less used by students when performing complex
tasks, the use of task-focused and regulation-focused strategies appeared to help them
alleviate negative emotions and foster positive emotional experiences, ultimately
benefiting students’ task performance.

4.2. How will students’ performance on complex tasks change after they learn to
apply ER strategies to support complex tasks?

The results indicate that students made no significant improvement in task performance
after applying ER strategies. This finding echoes the finding from previous research,
which suggests that merely providing instruction on relevant strategies is often not
enough to enable students to effectively apply these strategies in complex situations
(Wiistenberg et al., 2014).

Further analysis shows that low-achieving students, but not high-achieving
students, improved their task performance after applying ER strategies. The results
suggest that ER strategies are beneficial for students with lower levels of task proficiency.
This finding is supported by previous research that high-achieving students tend to master
more learning strategies than low-achieving students (Holschuh, 2000). It is possible that
high-achieving students had already mastered some ER strategies before participating in
this study. Therefore, it is difficult for them to improve their task performance by
participating in this study.

4.3. After students learn to apply ER strategies to support complex tasks, how
will their emotional experiences change when performing complex tasks?

The results suggest that applying ER strategies had a significant impact on students’
emotional experiences when performing complex tasks, that is, a reduction in negative
emotions and an increase in positive emotions. This finding aligns with previous studies
showing that ER strategies can improve students’ emotional experiences (Hanin et al.,
2021; Schutz et al., 2004). Furthermore, the impact was not influenced by students’ task
proficiency level. This suggests that the ER strategies that students learned in this study
were universally applicable, enabling students with different levels of task proficiency to
regulate their emotions effectively. These ER strategies can improve emotional
experiences on a fundamental level, such as reducing anxiety and boosting confidence in
a complex task, benefiting all students regardless of their initial task proficiency. The
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findings demonstrate a clear impact of applying ER strategies on improving students’
emotional experiences in complex tasks.

4.4. Will students still experience negative emotions when they apply ER
strategies to support complex tasks?

Many students mentioned that they experienced negative emotions during the tasks. This
finding echoes previous research that students who used cognitive reappraisal to regulate
negative emotions actually experienced more intense negative emotions (Buri¢ et al.,
2016).

Regarding the reasons for negative emotions despite the application of ER
strategies, students reported three key factors: challenging tasks, time-related issues, and
misaligned expectations. Many students mentioned challenging tasks (e.g., the difficulty
and volume of questions) as a source of anxiety and frustration. Time-related issues (such
as insufficient time and improper time allocation) were another major factor contributing
to negative emotions. Students also mentioned misaligned expectations (i.e.,
discrepancies between anticipated outcomes and actual performance) that caused
negative emotions.

Further, students noted that these negative emotions affected their performance by
distracting their attention, reducing their motivation, and affecting their understanding of
task material. The most common effect of negative emotions noted by students is
distraction. Students tended to focus on a difficult problem and become anxious when
they were unable to solve it quickly. This could disrupt them from other problems,
leading to slower problem solving, poor time management, and ultimately lower overall
performance. The findings reveal the severe impact of emotional interference on
cognitive processes, highlighting the importance of dealing with negative emotions to
improve performance in complex task situations. Therefore, teachers should encourage
students to actively use ER strategies to manage negative emotions in the classroom.

4.5. Limitations and future work

This study has several limitations. First, the findings from the context of performing
complex cloze tasks in English language learning may not be directly generalizable to
other contexts. Future work can explore the application of ER strategies in other complex
task situations. Second, in addition to task proficiency, the progress made by learners
after using ER strategies in complex tasks can be influenced by other learner
characteristics, which can be explored in future studies. Third, this study focused on the
short-term effects of applying ER strategies in complex task situations. Students in this
study had limited time to practice using ER strategies before applying them to the post-
test task. Future research can investigate the long-term effects of ER strategies on student
performance and experience.

5. Conclusion

Students often encounter negative emotions when performing complex tasks. Prior
studies reported inconclusive findings on the effects of ER strategies on student learning
and performance. This study investigated students’ use of ER strategies to support
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complex tasks and how their task performance and emotional experience may change
after applying these strategies. The results show that among three types of ER strategies,
students most frequently used task-focused strategies, followed by regulation-focused
strategies, while emotion-focused strategies were used the least. Low-achieving students
improved their task performance, whereas higher-achieving students did not show this
change. Students’ positive emotions increased and their negative emotions decreased
after applying ER strategies. Many students reported that they still experienced negative
emotions (such as anxiety and frustration) even when they applied ER strategies, mainly
due to the challenging nature of tasks and the time pressure; these negative emotions
distracted their attention and affected their performance.

The findings have implications for educational researchers and practitioners. First,
it is important to teach students ER strategies to improve their emotional experiences
when performing complex tasks. Second, compared with high-achieving students, low-
achieving students are more encouraged to apply ER strategies to improve their
performance on complex tasks. Third, compared to other two types of ER strategies,
students need additional guidance and practice in applying emotion-focused strategies;
otherwise, they may still experience negative emotions when performing challenging
tasks under time pressure.
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