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Abstract

Drawing on the Control-Value Theory (CVT), this study investigates the impact of vocabulary grit on
behavioral engagement in AVL, with task enjoyment and boredom serving as mediators. A mixed-methods
approach was employed, combining survey data from 102 Chinese university EFL learners with follow-
up interviews from 10 participants. In addition, a domain-specific L2 vocabulary grit scale was
developed for use in the study. Structural equation modeling (SEM) results indicate that vocabulary
perseverance of effort (PE) strongly predicts behavioral engagement both directly and indirectly via task
enjoyment. Vocabulary consistency of interest (CI) influences behavioral engagement primarily through
its effect on task enjoyment. While task boredom negatively correlates with behavioral engagement, it
does not significantly mediate the vocabulary grit-behavioral engagement relationship, suggesting the
presence of coping mechanisms or external motivators. Qualitative findings further illustrate that
students’ behavioral engagement is driven by a combination of perseverance of effort, interest, positive
emotional reinforcement, and external motivational factors such as exams. These findings highlight the
complex interplay between L2 grit, task emotions, and behavioral engagement in AVL. The study offers
theoretical and pedagogical insights into fostering sustained engagement in AVL by enhancing
perseverance, cultivating interest, and promoting positive emotions.
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Introduction

The rapid advancement of mobile technology has transformed language learning practices, giving rise to
the mobile-assisted language learning (MALL) (Burston, 2015). Within MALL, app-assisted vocabulary
learning (AVL), the use of digital applications to support vocabulary acquisition, has emerged as a
prominent research focus (Burston, 2015). Vocabulary learning apps typically provide accessibility,
multimedia input, and personalized feedback (Duman et al., 2015; Zou & Xie, 2018), and have been
shown to enhance understanding and retention of vocabulary (Benlaghrissi & Ouahidi, 2023; Kohnke et
al., 2019; Yang & Song, 2025), foster positive emotions (Hwang et al., 2024), and enhance motivation
(Dong et al., 2022). However, despite their motivational appeal of gamified and adaptive features,
maintaining learner engagement, often described as the “holy grail” of language learning (Sinatra et al.,
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2015, p. 1), remains challenging. Learners often exhibit limited persistence or reduced active involvement
in AVL (Guo et al., 2022; Dagdeler, 2023), underscoring the need to investigate the psychological
processes that influence engagement in technology-mediated vocabulary learning.

Control-Value theory (CVT; Pekrun, 2006) provides a strong foundation for understanding these
processes. CVT proposes that achievement emotions such as enjoyment and boredom arise from learners’
appraisals of control (their perceived ability to handle task demands) and value (the importance or
intrinsic appeal of the task), which subsequently shape behavioral engagement. When learners perceive
high control (e.g., through adaptive app features) and high value (e.g., meaningful or relevant vocabulary
tasks), they tend to experience positive emotions, such as enjoyment, that foster engagement. Conversely,
low control and value appraisals are associated with negative emotions, such as boredom, which inhibit
participation. The theory also proposes that more distal individual antecedents may indirectly affect
achievement emotions and engagement by shaping how learners construe control-value appraisals. In
SLA, L2 grit, defined as the perseverance of effort (PE) and consistency of interest (CI) in long-term
language learning (Teimouri et al., 2021), represents one such antecedent. Specifically, learners higher in
PE may perceive greater control over learning, as PE supports a sense of capability, whereas learners
higher in CI may assign greater value to learning, as sustained interest enhances task importance or
intrinsic appeal. These control-value appraisals, in turn, give rise to enjoyment or boredom, which
subsequently shape behavioral engagement.

Empirical studies support the idea that L2 grit carries emotional and behavioral consequences. Research
consistently indicates that grittier L2 learners report higher enjoyment (Teimouri et al., 2024; Zhao &
Wang, 2023) and greater engagement (Jin, 2024), while showing less boredom (Mohammad Hosseini et
al., 2024), which otherwise undermines student engagement (Sun et al., 2023) and motivated behavior
(Pawlak et al., 2024). However, existing studies rarely examine L2 grit, achievement emotions, and
engagement simultaneously within a unified framework, particularly in app-assisted vocabulary learning,
a context marked by repetition, self-pacing, and fluctuating motivation.

Moreover, with increasing recognition of the domain-specificity of emotional and motivational constructs
(Pawlak et al., 2025; Pekrun, 20006), it is necessary to zoom in on more fine-grained, skill-specific
manifestations of L2 grit (e.g., Pawlak et al., 2025; Fathi et al., 2024). Vocabulary learning, which
involves deliberate and repetitive practice to build both lexical breadth and depth (Nation, 2001; Schmitt,
2008), places distinctive cognitive and affective demands on learners to capture these task-specific
characteristics. The present study thus employs a task-specific construct of vocabulary grit, defined as
learners’ perseverance of effort and consistency of interest specifically in vocabulary learning. This skill-
specific approach parallels developments in SLA affective research (e.g., writing anxiety scales, Cheng,
2004), and enables finer-grained insights into learners’ psychological experiences in vocabulary learning.

In summary, previous studies have established the importance of L2 grit, achievement emotions, and
engagement in second language learning, but little research has integrated these constructs within a
unified framework to explain learners’ behavioral engagement in AVL. Furthermore, few have explored
the task-specific emotional mechanisms through which vocabulary grit relates to behavioral engagement
in AVL. Addressing these gaps, this study explores the connections between vocabulary grit, task
emotions, and behavioral engagement in after-class AVL. By integrating CVT with task-specific grit,
emotions, and engagement, this study aims to deepen understanding of the motivational and emotional
processes underlying behavioral engagement in technology-mediated vocabulary learning within the
Chinese university EFL context. Specifically, we examined how the two components of vocabulary grit
(PE and CI) influence learners’ behavioral engagement in after-class AVL directly and indirectly through
task enjoyment and boredom.
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Literature Review

Engagement in second language learning is commonly framed as a multidimensional construct
comprising behavioral, emotional, cognitive, and sometimes agentic components, which are interrelated
and mutually influential (e.g., Hiver et al., 2024; Oga-Baldwin, 2019). Guided by Control-Value Theory
(CVT; Pekrun, 2006), the present study conceptualizes enjoyment and boredom as task-specific
achievement emotions, as distinct affective mechanisms that shape learners’ engagement/behavior rather
than as engagement components per se. Within this CVT-based framework, behavioral engagement is
treated as the focal engagement outcome, while vocabulary grit represents a domain-specific motivational
disposition that shapes learners’ task emotions, which in turn influence their behavioral engagement in
after-class app-assisted vocabulary learning.

Behavioral Engagement in AVL

Previous studies indicate that self-regulated digital game-based EFL vocabulary learning can promote
both learners’ vocabulary knowledge (Zhang et al., 2025) and active learner engagement (e.g., Hwang &
Wang, 2016; Wei et al., 2018). Building on this line of inquiry, Li et al. (2021) identified that learner
factors (e.g. a balance of skill and challenge) and contextual factors (e.g., playability) jointly shape and
facilitate learners’ flow experience, a state of deep engagement, during digital game-based vocabulary
learning. These findings highlight that both psychological and contextual factors contribute to
engagement. However, the ways in which enduring learner traits (e.g., grit) interact with task-specific
emotions to shape engagement in AVL remain underexplored.

Vocabulary Grit and its Domain-specificity

L2 grit refers to learners’ perseverance of effort (PE) and consistency of interest (CI) toward long-term
language learning goals (Teimouri et al., 2021). It has been linked to engagement (Jin, 2024), motivated
behavior (Pawlak et al., 2024; Teimouri et al., 2022), and foreign language achievement (Cheng & Cui,
2024; Fernandez-Gonzalez & Ledo, 2025; Sudina & Plonsky, 2021; Teimouri, 2025; Teimouri et al.,
2022, 2024; Zhao & Wang, 2023). Yet, findings regarding vocabulary-related outcomes are mixed
(Alamar, 2021; EI Hadim & Ghaicha, 2024), implying that domain-specific L2 grit may reveal skill-
specific variations.

Recognizing the domain-specific nature of motivational and emotional constructs (Pekrun, 2006;
Teimouri et al., 2022), recent SLA studies have developed domain- or skill-specific grit measures, such as
the Domain-Specific Grammar Grit Questionnaire (DSGGQ; Pawlak et al., 2025) and L2 writing grit
(Fathi et al., 2024). Given that vocabulary learning entails repetitive practice, delayed rewards, and
sustained attention for form and meaning (Nation, 2001; Schmitt, 2008), and its central role in L.2
learning (Milton, 2013), this study introduces vocabulary grit, conceptualized as learners’ sustained
perseverance of effort (PE) and consistency of interest (CI) in vocabulary learning. This construct enables
a more nuanced understanding of how L2 grit operates in task-specific contexts, such as AVL, where
persistence and consistency of interest are crucial for success.

Empirical studies have consistently supported the two-factor structure of L2 grit (Cheng & Cui, 2024;
Demir, 2024; Teimouri et al., 2022). Subsequent research has shown that the two-factor model
outperforms the one-factor structure (Jiang & Yu, 2024; Khajavy et al., 2021), and that PE tends to show
stronger associations with various motivational and emotional outcomes than CI (Pawlak et al., 2024;
Teimouri et al., 2022; Wang, 2024). Recent findings further affirm the distinct yet related nature of the
two components (Cheng & Cui, 2024; Khajavy et al., 2025; Teimouri, 2025), underscoring the value of
examining them separately. Therefore, the present study applies the two-factor conceptualization of
vocabulary grit to investigate its role in AVL.

Task Emotions in AVL: Enjoyment and Boredom

CVT (Pekrun, 2006) classifies achievement emotions by their object focus (activity vs. outcome), valence
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(positive vs. negative), and activation (activating vs. deactivating). This study zeroes in on two key
activity-related emotions. Task enjoyment is a positive and activating emotion that arises when learners
find that AVL activities align with their goals, satisfying their needs for vocabulary acquisition, and
involving an appropriate balance of perceived ability and challenge of the task (Li & Dewaele, 2024). In
contrast, task boredom is a negative deactivating emotion that emerges when learners feel dissatisfied,
demotivated, or unfulfilled during participation in AVL. Task enjoyment might motivate sustained
vocabulary practice, while task boredom may cripple persistence, which is essential in vocabulary
consolidation.

Experimental evidence from MALL studies affirms that well-designed apps can enhance language
performance and increase enjoyment (Bai, 2024), while reducing negative emotions in vocabulary
learning (Sadan et al., 2026). However, apart from app features, task enjoyment and boredom depend
heavily on learners’ control-value appraisal of the tasks and individual dispositions. Nevertheless, limited
studies have examined how task enjoyment and boredom interact with individual learner traits such as grit
to shape behavioral engagement in AVL tasks.

The Interplay among L2 Grit, Task Emotions, and Behavioral Engagement

Guided by the CVT outlined in the Introduction, the study conceptualizes vocabulary grit, task enjoyment
and boredom, and behavioral engagement in AVL as interrelated constructs. Within this framework,
learners’ vocabulary grit influences their task emotions, which in turn shape behavioral engagement in
AVL.

L2 Grit and Behavioral Engagement

L2 grit has been consistently linked to active participation and sustained effort across diverse language
learning activities and tasks (Jin, 2024; Teimouri et al., 2022). In an online or self-directed digital learning
context, learners with higher L2 grit demonstrated stronger goal-directed behavior (Rahimi & Sevilla-Pav
6n, 2025) and higher engagement when supported with digital literacy (Barkati et al., 2025). Empirical
findings also show that PE consistently predicts engagement and motivates behavior more strongly than
CI in both face-to-face classrooms (Pawlak et al., 2024; Wang, 2024) and online learning environments
(Jiang & Yu, 2024). However, research has rarely explored these associations in vocabulary learning,
where self-regulation and repetition are key features of AVL.

L2 Grit, Enjoyment, and Boredom

Higher levels of L2 grit are generally linked to greater foreign language enjoyment (FLE) and lower
boredom (Mohammad Hosseini et al., 2024; Teimouri et al., 2022), partly through adaptive coping
strategies against boredom (Solhi et al., 2021). Among the two dimensions of L2 grit, PE tends to yield
stronger emotional benefits than CI (Zhao & Wang, 2023). Yet, it remains unclear whether this pattern
holds in AVL, where the repetitive and self-paced nature of vocabulary learning may shape emotional
dynamics differently.

Enjoyment, Boredom, and Behavioral Engagement

Aligned with CVT, empirical research demonstrates that L2 enjoyment promotes engagement (Li et al.,
2026), whereas boredom often leads to disengagement, dissatisfaction, and decreased motivation (Kruk &
Zawodniak, 2018; Derakhshan et al., 2022). In technology-mediated learning, enjoyment also boosts
perceived success and engagement, while boredom undermines it (Harley et al., 2019). A few studies in
vocabulary-related MALL context show that enjoyment supports sustained motivation and engagement in
long-term vocabulary learning (Ebrahimzadeh & Alavi, 2016), and task boredom undermines behavioral
engagement (Li et al., 2025). Yet, whether this mechanism holds when more distal antecedents such as
vocabulary grit are considered remains unclear.



204 Language Learning & Technology

Mediating Role of Enjoyment and Boredom

Recent SLA research highlights emotions as mediating mechanisms linking L2 grit to engagement and
achievement. Enjoyment was found to mediate the relationship between L2 grit and achievement in
online Chinese learning (Zhao et al., 2024), and between PE and feedback engagement in L2 writing (Li
et al., 2024), highlighting the primacy of positive emotions in grit-driven learning outcomes. Yet, the
mediating role of boredom remains largely untested, and how vocabulary grit interacts with task emotions
in AVL remains largely unexplored.

In sum, existing research shows that L2 grit promotes enjoyment and engagement in L2 learning, whereas
boredom undermines engagement. Research grounded in CVT further suggests that enjoyment mediates
the effects of L2 grit on engagement. However, little research has integrated these constructs within a
unified framework to explain learner engagement in AVL. Most findings originate from a general L2
learning context utilizing global measures, which overlook the unique motivational and emotional
processes of AVL. Little is known about how vocabulary grit shapes task enjoyment and boredom in
AVL or how these emotions influence behavioral engagement. This study addresses these gaps by
examining the direct and indirect effects of vocabulary grit on behavioral engagement in AVL through
task enjoyment and boredom.

The Present Study

Drawing on the Control-Value Theory, we intend to illustrate the potential associations between students’
vocabulary grit, task enjoyment and boredom, and behavioral engagement in AVL. Previous research so
far has highlighted the links between (a) L2 grit and L2 emotions, (b) L2 emotions and student
engagement, and (c) L2 grit and student engagement. Accordingly, we propose a mediation model
whereby (a) vocabulary grit (PE and CI) predicts task enjoyment and boredom, (b) task enjoyment and
boredom affect behavioral engagement, and (c) vocabulary grit affects behavioral engagement directly
and indirectly through task enjoyment and boredom. This study seeks to validate the proposed mediation
model within the context of AVL. Specifically, we address the following two research questions (RQ):

RQI: To what extent do the two factors of vocabulary grit predict learners’ behavioral engagement in
AVL?

RQ2: How do students’ task enjoyment and boredom mediate the relationship between vocabulary grit
and behavioral engagement during AVL?

Methods

This study employs an explanatory sequential mixed-methods design, starting with quantitative
questionnaires followed by supplementary qualitative interviews (Creswell, 2014).

Participants

A convenience sampling method was used to recruit participants who had gained admission to a key
university in Beijing via the Gaokao'. All participants were first-year undergraduates placed at Level 2 on
the Beijing Municipal English Placement Test, a standardized placement test administered by the Beijing
Examination Authority at university entry. Level 2 students, approximately at B1 on the CEFR, are
required to undertake a one-year College English course aimed at strengthening general English
proficiency. They typically sit for the National College English Test Band 4 (CET-4)” in their second
semester. A total of 111 Chinese EFL students initially participated in the survey; nine cases were
removed due to careless responses, leaving 102 valid participants. Among them, there were 23 (22.5%)
females, 70 (68.6%) males, and 9 (8.8%) who did not report their gender. The average age was 18.5

(SD = .652).

The College English course was delivered in a blended mode, with at least 4 hours of instruction per week
(2 hours online and 2 hours face-to-face). In addition to course activities, the students were encouraged to
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use mobile apps for vocabulary memorization outside of class every week. At the end of each semester, a
final exam assessed their language proficiency, covering vocabulary, listening, reading, translation, and
writing.

To understand the issues under investigation (Creswell, 2014), participants were invited to voluntarily
provide their contact information if they were willing to participate in follow-up interviews at the end of
the questionnaire. Twenty participants provided their contact information, and after assessing their levels
of behavioral engagement in AVL, ten students with varying degrees of behavioral engagement were
selected for interviews. This approach was taken to ensure representation across different levels of
behavioral engagement, enabling a deeper exploration of the interactions between the variables under
investigation. Detailed background information on the interviewees is provided in Table 1.

Table 1

Information of Interviewees

Student Gender Age LEL BE VPE VCI Task Task
(Year) enjoyment boredom
S1 Female 18 11 5.25 3.6 4.25 4.5 2.25
S2 Male 18 10 5 3.6 5 4.25 1.75
S3 Female 18 12 4 4 4 5.5 2.25
S4 Male 18 12 5.5 4.8 5.25 5.25 3.25
S5 Male 18 4 5.25 54 5.75 5.25 1.5
S6 Male 18 12 1.5 1.2 4.75 2.75 3.75
S7 Male 19 9 4.75 2.2 2.75 5 3.25
S8 Male 18 13 3.5 2.4 4 4 3.25
S9 Male 19 7 4 5 2 3.5 1.75
S10 Female 18 10 3.75 3.6 3.75 4.25 3

Note. LEL: Length of English learning; BE: Behavioral engagement; VPE: Vocabulary PE; VCI: Vocabulary CI.

Instruments

A composite questionnaire was used to gather quantitative data on the target variables (i.e., vocabulary
grit, task enjoyment, task boredom, and behavioral engagement in AVL) and participants’ background
information. All items concerning the target variables were rated on a 6-point Likert scale, ranging from
“1” (strongly disagree) to “6” (strongly agree). The items were adapted slightly from existing scales to
better align with the current research context. For example, the original item “I am a diligent English
language learner” was adapted to “I am a diligent English vocabulary learner” to reflect the study’s focus
on vocabulary grit. Other items are provided in Appendix C. The English items were translated into
Chinese and back-translated. To ensure content and face validity, the translated scales were reviewed by
two applied linguists and five university students.

Vocabulary Grit Scale

Vocabulary grit was measured using an adapted version of Teimouri et al.’s (2022) L2 grit scale, which
has demonstrated strong validity across L2 learning contexts (e.g., Cheng & Cui, 2024; Wei et al., 2020).
The adapted scale included two sub-components: PE (five items) and CI (4 items) in vocabulary learning.
Two CI items, “I was obsessed with learning English vocabulary in the past but have lost interest
recently.” and “My interest in memorizing English words varies from semester to semester.” were
removed due to poor factor loadings in the initial validation. Thus, CI was represented by two items
(Items 6 and 9), both reverse-coded.
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Internal consistency for the PE subscale was satisfactory (Cronbach’s a. = .889). The two CI items showed
a moderate inter-item correlation (» = .599) and a Spearman-Brown reliability of .749, which is
acceptable for brief composites used in path models (Eisinga et al., 2013; Kline, 2016). Given the
theoretical importance of distinguishing PE and CI in grit research and their established predictive value
in SLA (Teimouri et al., 2022; Pawlak et al., 2024), the two-item CI composite was retained with
appropriate caution in interpretation.

Task Enjoyment and Boredom scale

The students’ task enjoyment and boredom scale was adapted from the Achievement Emotions
Questionnaire’s sub-scale of learning-related enjoyment and boredom, with 4 items for each emotion
(AEQ-S; Bieleke et al., 2021). Example items are: “I enjoy using apps to memorize words” (learning-
related enjoyment) and “App-assisted vocabulary learning is so boring that I find myself daydreaming”
(learning-related boredom). The validity of the two-factor scale in the current study was good as indicated
by CFA results (y2/df =31.64/19, p = .034; CF1 =.965; TLI = .948; SRMR=.062; RMSEA = .082,
90%ClI: [.023,131]). Factor loadings ranged from .610 to .870. Internal consistency for task emotions was
satisfactory (Cronbach’s a = .92).

Behavioral Engagement in the AVL Scale

The students’ behavioral engagement in the AVL scale was adapted based on Zhou et al. (2026). Four
items measure students’ behavioral engagement in AVL. An example item is “I try hard to do well in app-
assisted vocabulary learning”. The validity of the scale in the current study was satisfactory as indicated
by CFA results (x*/df = 4.039/2, p = .1328; CFI1 = .987; TLI = .961; SRMR = .026; RMSEA =.062, 90%
CI: [.001,102]). Factor loadings ranged from .626 to .855. Internal consistency for behavioral engagement
was satisfactory (Cronbach’s a = .879).

Semi-structured Interview

In addition to the above-mentioned scales, a semi-structured interview protocol was systematically
developed to provide more insights into the outcomes of statistical analysis (Creswell, 2014). The
interview protocol was informed by both the theoretical framework (CVT) and the statistical results from
the first phase. The preliminary version of the interview guide was reviewed by two experts in applied
linguistics to ensure conceptual clarity and relevance, and then piloted with two students to refine the
wording and sequencing of questions (see the interview protocol in Appendix D).

Procedure

At the beginning of the semester, all participants were encouraged by their College English teacher to
memorize English words using apps after class each week to better prepare for the upcoming CET-4 at
the end of the semester. Students were self-directed in choosing their preferred app® (e.g., BaiCiZhan,
Bubei, Momo) to memorize vocabulary outside of class each week as part of the preparation for the CET-
4. They set their own weekly goals, as well as time and place for app use, and consistent goal
achievement® was incentivized with 2 bonus points for the course.

The study was conducted in compliance with the ethical guidelines of the University of Science and
Technology Beijing. Informed consent was obtained from all participants after they were informed of the
study’s purpose, the voluntary nature of their participation, and their right to withdraw at any time. The
data collection was conducted in the 14th week, 2 weeks before the end of the semester, when students
had a stable perception of their PE, CI, task emotions, and behavioral engagement in AVL.

Qualitative data were obtained from 10 participants after the quantitative data were analyzed. Interviews
were conducted online through Voov Meeting or face-to-face, depending on the availability of the
interviewee. To minimize participants’ cognitive load, both the questionnaire survey and the interview
were conducted in Chinese. Each interview session lasted around 30 minutes.
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Data Analysis

Quantitative data were analyzed using SPSS 24.0 and Mplus 8.3. Data were screened for missing values,
outliers, normality, Cronbach’s alpha, and descriptives in SPSS, followed by Pearson correlations. Path
analysis in Mplus employed the Maximum Likelihood Robust (MLR) estimator, treating six-point Likert-
scale items as continuous variables, a common practice for Likert data with five or more response options
(Kline, 2016). Path analysis in Mplus addressed RQ1, with bootstrapping (2,000 resamples, bias-
corrected accelerated [BCa] Cls) testing mediating effects for RQ2. Model fit was evaluated using x>

(p > .05), CFI/TLI > .95, RMSEA < .06, and SRMR < .08 (Hu & Bentler, 1999; Kline, 2016).
Standardized Bs were interpreted per Keith (2006): <.10 small, .10 —25 moderate, and > .25 large. To
quantify the magnitude of indirect effects, we reported PM (proportion mediated) and k? (kappa-squared),
two recommended indices for mediation models (Preacher & Kelley, 2011). Both were computed in R,
with effect sizes interpreted using Cohen’s guidelines: small (.01), medium (.09), and large (.25).

The interviews were transcribed, yielding 70,223 Chinese characters (approximately 97,284 English
words). Data analysis followed a hybrid deductive-inductive approach. Initial coding categories were
informed by the research questions and prior literature on vocabulary grit, task emotions, and behavioral
engagement, while additional themes were allowed to emerge from the data. The first and third authors
jointly coded, compared, and refined the data, developing a coding scheme that captured themes related
to: (a) vocabulary grit, (b) its impact on task emotions, (c) its influence on behavioral engagement, and (d)
the relation between task emotions and behavioral engagement. Coding continued until no substantially
new categories emerged, indicating thematic saturation. A condensed version of the coding scheme is
presented in Table 2, with the full scheme available in Appendix A.

Table 2

Coding Scheme of Vocabulary Grit, Task Emotions and Behavioral Engagement in AVL

Codes Examples

Vocabulary grit PE: I insist on memorizing words to reach my goal even when it’s hard
CI: Simply memorizing words is not interesting ...

Task emotions Task enjoyment: It’s quite fulfilling...

Task boredom: I get bored when I have to memorize too many unfamiliar words
Relations between  PE - task enjoyment: Completing my daily goal gives me a sense of
VG and TE accomplishment

CI - task enjoyment: By reciting words for interest, I can experience fun in the

process ...

PE - task boredom: Taking it as a daily goal can reduce the monotony of

memorizing vocabulary

CI to task boredom: Interested in memorizing words, so I don’t feel bored;
Relations between  PE to BE: Because I persist, I take word learning seriously;

VG and BE CI to BE: not really interested in memorizing words, but I still do it, as it is

important;
Relations between  Task enjoyment to BE: feeling happy makes me more focused on learning
TE and BE words ...

Task boredom to BE: when I get bored, I struggle to stay engaged;

Note. VG: Vocabulary grit; TE: Task emotions; BE: Behavioral engagement.

To align with the sequential explanatory design, integration was built into the analysis process. Findings
from the quantitative phase informed the development of the interview protocol, ensuring that qualitative
data would probe the mechanisms underlying the statistical relationships central to the model (e.g., how
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learners experienced vocabulary grit, task emotions, and behavioral engagement during AVL). During
analysis, qualitative themes were generated independently but subsequently examined in relation to the
quantitative patterns, with attention to points of convergence, elaboration, and divergence. This analytic
linkage enabled the qualitative strand to contextualize and explain the quantitative associations.

Results

Quantitative Results
Descriptive Statistics and Correlations among Variables of Interest

The descriptive statistics and inter-correlations are presented in Table 3. The mean values suggest that
most participants experience a medium to high level of task enjoyment and behavioral engagement during
AVL, and a medium level of vocabulary PE and CI and task boredom. Table 3 shows small to large effect
sizes of correlations between students’ vocabulary grit, task enjoyment, task boredom, and behavioral
engagement according to Plonsky and Oswald’s (2014) benchmark. Students’ PE and CI were positively
correlated, and they were also positively correlated with students’ task enjoyment and behavioral
engagement in AVL, while they were negatively related to task boredom. Additionally, task enjoyment
showed a positive correlation with behavioral engagement, whereas task boredom was negatively
correlated with behavioral engagement in AVL. These descriptive patterns provide essential context for
interpreting the structural paths examined in the subsequent model.

Table 3

Descriptive Statistics and Inter-correlations

Variable 1 2 3 4 5 Range M SD Skewn Kurt
ess osis
(SE) (SE)
Vocabulary — [1-5] 3.323 818 -.420 .540
PE (.24) (.47)
Vocabulary .361** — [1.75- 3.429 .609 -.186 .188
CI 6] (.24) (.47)
Task 696**F  423%* [1-5] 3.778 .900 -.487 .890
Enjoyment (.24) (.47)
Task -413%*% - 622%* - 510%*F  — [1-6] 3458 1.092 -.122 -.081
Boredom (:24) (:47)
BE JLo** 317** 715%%  -438%*  — [1-6] 3.816 .859 -.358 1.317
(.24) (.47)

Note. N =102; ** p<<.01. BE: Behavioral engagement.

The Relationship Among Vocabulary Grit, Task Emotions and Behavioral Engagement

To address RQ1 & 2, we conducted path analyses with bootstrapping to examine vocabulary grit’s direct
and indirect effects on behavioral engagement through task enjoyment and boredom. The initial full
model was estimated, after which two nonsignificant paths (CI — BE and task boredom — BE) were
removed to yield a more parsimonious model. Importantly, their removal did not affect the pattern or
strength of the remaining coefficients. As illustrated by the final model (Figure 1), only vocabulary PE
(f=.412, p <.001) and task enjoyment (§ = .428, p <.001) directly and significantly predicted students’
behavioral engagement in AVL. In addition, both PE and CI positively predicted task enjoyment
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(Bpe = .625, ppe < .001; Bci =.197, pci < .005) and negatively predicted task boredom

(Bpe = -.215, ppe < .005; Bci = -.546, pci < .001). The goodness of fit indices showed that the model fit
the data well (32/df = .053/1, p = .817; CFI = 1.00; TLI = 1.038; RMSEA = .000; SRMR=.003) (Hu &
Bentler, 1999).

Bootstrapping results (Table 4) further showed that students’ vocabulary PE had a positive indirect effect
on behavioral engagement through task enjoyment (5 = .268, 95% CI: [.087, .438]), the ratio of indirect to
total effect was .42, and the effect size was large (k? = .466). Meanwhile, vocabulary CI had an indirect
effect on behavioral engagement through task enjoyment (5 = .084, 95% CI: [.021, .190]), and the ratio of
indirect to total effect was .94, also with a large effect size (k? = .384).

Additionally, a bootstrap contrast test (Table 5) indicated that although the PE—task enjoyment-BE
indirect effect (b =.281) exceeded the CI - task enjoyment - BE pathway (b = .119), the difference was
not statistically significant (contrast = .162, 95% BC CI [.029, .389]).

Figure 1
The Final Model

Task Enjoyment

Vocabulary

AL7H%
PE

Behavioral
__________ "] Engagement

Vocabulary
cl

Task Boredom |~

Note. All coefficients are consistently put at the upper of the corresponding path. The dotted arrows represent the
deleted non-significant paths.

Table 4

Estimates and Confidence Intervals (CI) for Total, Direct, and Indirect Effects from Vocabulary Grit to
Behavioral Engagement

Predictor Mediator Outcome B B SE. t 95%CI1 PM k2
PE total BE 714 .680 .081 8.412 [.500, .816]
direct 432 412 113 3,658 [.200, .626]
task 281 268 .090 2977 [.087,.438] 42%  .466
enjoyment
CI total 119 .084 .043 1977 [.021,.190]
task 119 .084 .043 1977 [.021,.190] 94% 384

enjoyment
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Table 5

Comparison of Indirect Effects and Contrast

Path b Bootstrapped 95% BC CI
PE — Task enjoyment — BE 281 [.085, .481]
CI — Task enjoyment — BE 119 [.030, .279]
Contrast (PE — CI) 162 [.029, .389]

Qualitative Findings
Direct Effects of Vocabulary Grit on Behavioral Engagement in AVL

PE to behavioral engagement. Students frequently described vocabulary PE as supporting their
participation in AVL. They noted that sustained effort helped them keep routines, persist with
memorization tasks with apps, and remain self-disciplined (students 3, 6, 9, 10).

With this perseverance, I feel motivated. Before I start, I take it seriously, so my engagement can
be higher. (student 3)

After studying for a while and reviewing every day, I notice my progress. I feel I'm doing the right
thing and should keep doing it. (student 10)

Some students also attributed their behavioral engagement to external pressures, such as exam or rewards
(students 6, 7).

1 usually memorize words with apps more when mid and final exams approach. (student 6).

Whether I have interest or not, I still engage in memorizing words with apps, hoping for rewards
from my teacher (student 7).

Taken together, PE appeared to contribute to students’ behavioral engagement, although external
demands sometimes played a comparable role.

CI to behavioral engagement. CI appeared to have a more variable relationship with learners’
behavioral engagement. Several students reported that their interest fluctuated, but they continued
engaging in AVL due to practical needs such as exams preparation, long-term academic goals or
convenience of apps (students 5, 6, 7, 8, 9, 10).

My interest in vocabulary learning fluctuates with my mood, but I still finish the task every day
because apps make it easy to use spare time. (student 8)

1 am very practical. Even if I'm not interested, I memorize words to pass exams (student 6).

1 like reading and writing, but not memorizing words. Still I insist on memorizing words with apps
because it benefits my English (student 10).

These accounts indicate that interest supported behavioral engagement for some learners, but behavioral
engagement was often maintained even when interest was low.

Mediating Role of Task Emotions

Task enjoyment. The qualitative data suggests that task enjoyment reinforced behavioral engagement in
AVL by creating feelings of accomplishment and progress (student 2, 3,4, 5, 7):

When I review words and found that I have mastered them. I feel happy, and then more engaged
in learning vocabulary. (student 2)
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1 memorized 70-80 words a day, and the app tracks cumulative statistics for my vocabulary
learning. Seeing the achievement made me very happy, and then I studied more seriously. (student 7)

Some students with higher CI found vocabulary learning enjoyable due to curiosity and intellectual
stimulation, which reinforced their behavioral engagement in vocabulary learning (student 2, 4, 9).

Memorizing vocabulary is usually fun for me. For example, when a word looks similar to others
but has a different meaning, or when example sentences are amusing. Sometimes I even laugh out loud.
1t feels interesting, so I become more engaged. (student 2)

Taken together, the accounts show that task enjoyment reinforces behavioral engagement in different
ways: progress and achievement-driven task enjoyment for students with high PE, while curiosity and
novelty sustain it for those with high CI.

Task boredom. Some students with high vocabulary PE or CI reported experiencing task boredom less
frequently (students 2, 5), and they acknowledged that repetitive tasks could occasionally reduce focus.
Some described task boredom as temporarily disruptive but not strong enough to derail their overall goals
(students 1, 2, 5, 7, 8):

Memorizing words is part of my day. Although doing the same thing over and over again
sometimes make me feel bored, it won’t shake my goals. (student 2)

Some with low CI would experience more task boredom (student 9), but students noted that while task
boredom reduced focus, they employed coping mechanisms to persist (student 5, 9):

Vocabulary learning is important to me, but with a low level of interest. I am easily bored.
For example, when unknown words show up too many times, I get irritated. I usually would
take a break, and come back later. There are also extreme scenario, when I get mad at some
“hard” words, I push myself harder to conquer it: I'll copy the word over and over until |
remember it. (Student 9)

These accounts indicate that while task boredom may momentarily lower behavioral engagement, it does
not entirely deter students from AVL, particularly when strong external motivations (e.g., exams, habit
formation) are present.

A joint display integrating the quantitative paths with representative qualitative evidence is provided in
Appendix B to illustrate how the two strands converge and complement one another.

Discussion

In the present study, we investigated the role of vocabulary grit, task enjoyment, and boredom in shaping
Chinese university EFL learners’ behavioral engagement in after-class app-assisted vocabulary learning
(AVL). Overall, the findings highlight vocabulary perseverance of effort (PE) as the most robust predictor
of behavioral engagement in after-class AVL, while vocabulary consistency of interest (CI) exerted its
influence primarily through task enjoyment. Together, these results highlight the differentiated
motivational-emotional pathways through which the two components of vocabulary grit operate in
technology-mediated vocabulary learning.

Vocabulary PE as a Primary Driver of Behavioral Engagement in AVL

Our results revealed a strong direct effect of vocabulary PE on behavioral engagement, indicating that
learners who tend to persistently invest effort in vocabulary learning are more likely to maintain active
and sustained engagement with AVL tasks. This finding aligns with previous grit research across face-to-
face and online, and app-based language learning settings (e.g., Jiang & Yu, 2024; Sudina et al., 2025;
Teimouri et al., 2022; Wang, 2024), reinforcing the centrality of effortful persistence as the behavioral
core of grit.
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The qualitative findings further clarify the reasons underlying the positive path between PE and
behavioral engagement in AVL. Many students with higher vocabulary PE expressed that their persistent
efforts in vocabulary learning were motivated by explicit, goal-oriented behaviors and intrinsic rewards,
such as the sense of progress and accomplishment. These patterns closely align with the CVT assumption
that L2 learners with higher PE may perceive greater control over learning, as PE supports a sense of
capability, and the students’ narratives offer direct evidence for this mechanism (e.g., “Affer studying for
a while and reviewing every day, I notice my progress...I should keep doing it,” student 10). Conversely,
students with lower PE tend to rely more heavily on external motivators such as exams or grades, and
rarely reported a sense of control or progress (e.g., “I usually memorize words with apps more when mid
and final exams approach.” student 6). Taken together, these findings highlight the important role the
perseverance of effort plays in engaging the students with the vocabulary learning app for an extended
period of time (Wang, 2024; Jiang & Yu, 2024).

Vocabulary Cl, Task Enjoyment, and Indirect Engagement Pathways

Unlike vocabulary PE, vocabulary CI didn’t predict engagement directly. Although some prior research in
online learning has found a direct Cl-engagement link (e.g., Jiang & Yu, 2024), our findings suggest that
interest alone may not be sufficient for sustaining behavioral engagement. The qualitative responses help
explain this pattern. While students generally acknowledged the significance of interest in L2 vocabulary
learning, many students pointed out that their interests fluctuated over time due to daily mood and
external circumstances. Despite waning interest, students often continued engaging with vocabulary
learning tasks for pragmatic reasons, such as exam preparation or the convenience of learning apps (e.g.,
“I am very practical. Even if ['m not interested, I memorize words to pass exams” student 6).

Importantly, vocabulary CI exerted a significant indirect effect on behavioral engagement through task
enjoyment. Learners with higher CI were more likely to experience enjoyment during AVL. The
qualitative findings offer strong support for this mediated pathway. Some students described vocabulary
learning as inherently enjoyable due to curiosity, novelty or personal interest (“Memorizing vocabulary is
usually fun for me...sometimes I even laugh out loud” student 2), whereas others experienced enjoyment
primarily through feelings of progress and achievement (e.g., “Seeing the achievement made me very
happy, and then [ studied more seriously” student 7). These patterns illustrate two complementary
enjoyment mechanisms, curiosity-driven enjoyment associated with CI and progress-driven enjoyment
associated with PE, both of which reinforced behavioral engagement. Consistent with prior L2 research
(Botes et al., 2022a), enjoyment thus appears to serve as a powerful emotional driver that translates
underlying motivational dispositions into sustained L2 effort. While CI has been deemed to sustain a
general commitment to language learning over time (Duckworth et al., 2007; Teimouri et al., 2021) and
has been positively related to L2 achievement (Cheng & Cui, 2024), the present findings suggest that
interest alone rarely produces behavioral engagement unless it is accompanied by enjoyment. Overall, the
results of both qualitative and quantitative analyses provide a more comprehensive understanding of the
motivational processes underlying behavioral engagement in AVL.

Differential Mediating Roles of Task Enjoyment and Boredom

Addressing the second research question, our results indicated differential roles for task enjoyment and
boredom. Task enjoyment significantly mediated the relationship between both dimensions of vocabulary
grit and behavioral engagement. This finding is consistent with theoretical assumptions in CVT (Pekrun,
20006), and aligns with previous research linking both sub-components of L2 grit to enjoyment (e.g.,
Mohammad Hosseini et al., 2024; Teimouri et al., 2022; Zhao & Wang, 2023) and L2 enjoyment to
engagement (Botes et al., 2022a). It also resonates with emerging evidence from MALL research showing
that the sub-components of grit positively predict L2 enjoyment and engagement (e.g., Ebrahimzadeh &
Alavi, 2016; Harley et al., 2019; Hwang et al., 2024). Overall, these findings emphasize the pivotal role of
enjoyment in technology-enhanced contexts.
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Qualitative findings also reinforced the significant impact of enjoyment on learners’ engagement in AVL.
Students with high PE reported experiencing enjoyment stemming from a sense of accomplishment and
perceived progress, which in turn reinforced their behavioral engagement. In a similar vein, those with a
high CI highlighted the curiosity and intellectual stimulation inherent in vocabulary learning

(e.g., noticing interesting word patterns or amusing example sentences), leading to increased enjoyment
and sustained behavioral engagement. These narratives offer direct evidence for the theoretical mediating
role of enjoyment in CVT (Pekrun, 2006), by illustrating how a sense of control leads to progress-driven
enjoyment and perceived task value leads to curiosity-driven enjoyment, which translates learners’
underlying vocabulary grit into actual AVL behaviors.

Conversely, although task boredom was negatively correlated with behavioral engagement, it did not
significantly mediate the grit-engagement relationship. This finding partially diverges from prior research
indicating boredom as a significant inhibitor of engagement (Kruk & Zawodniak, 2018; Derakhshan et
al., 2022). One plausible explanation is that learners, especially those high in vocabulary grit, employed
coping mechanisms or relied on external motivators to mitigate boredom’s adverse impacts. Prior
research has shown that both PE and CI significantly reduce boredom through cognitive coping
approaches (Solhi et al., 2021), a pattern echoed in the present findings, where both components of
vocabulary grit reduced learners’ boredom. The null mediation for boredom can also be understood
through CVT (Pekrun, 2006): learners high in vocabulary PE and CI likely maintained high control and
value appraisals, which prevented boredom from translating into disengagement. Consequently, despite
boredom, it did not substantially undermine learner engagement due to the protective role of grit-related
coping strategies or being overridden by external pressures.

The qualitative data support this interpretation. Several students acknowledged occasional boredom due
to repetitive tasks but emphasized that it did not “shake their goals” and that they typically coped by
“taking short breaks” or “returning later” with renewed focus. Others described pushing themselves
through difficult or frustrating words, often motivated by long-term goals or exam requirements. These
strategies illustrate why boredom failed to weaken the relationship between vocabulary grit and
behavioral engagement: learners relied on resilient study habits, self-regulation, and external motivators
to maintain behavioral engagement despite experiencing temporary negative emotions.

Theoretically, these findings extend existing L2 grit and engagement frameworks by clarifying the
distinct motivational pathways through which PE and CI operate in mobile-assisted learning contexts.
The strong direct effect of PE on engagement supports the emphasis on sustained effort in grit theory as
the primary behavioral driver, whereas the indirect (CI—»enjoyment—engagement) pathway refines the
theoretical model by showing that interest influences engagement only when positive emotions are
activated. This pattern aligns with and extends Pekrun’s (2006) control—value theory by demonstrating
that enjoyment functions as a central mechanism linking control-value appraisals (shaped by grit) to
sustained engagement in AVL. Moreover, the limited mediating role of boredom suggests that gritty
learners’ coping strategies can buffer negative emotions, offering a more nuanced view of how affect
interacts with self-regulation in L2 learning. Collectively, these theoretical implications contribute to a
more integrated model of motivation, emotion, and engagement in MALL environments.

Conclusion

Several study limitations should be acknowledged. First, the relatively small sample size and gender
imbalance, shaped by the institutional context, may restrict the generalizability of the findings. Future
research should replicate this study with larger, more diverse samples across varied educational contexts.
Second, participants used different vocabulary learning apps, and variations in app features (e.g.,
gamification, feedback, interface design) may have influenced their emotions and behavioral engagement.
While these features were not standardized in this study to maintain ecological validity and capture
authentic self-directed AVL behaviors, future research could systematically examine feature-specific
effects. Third, the cross-sectional design precludes causal inferences; longitudinal or experimental designs
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are needed to capture the dynamic interplay of vocabulary grit, task emotions, and behavioral engagement
over time. Fourth, this study examined only two task emotions and behavioral engagement, without
incorporating cognitive engagement or objective learning outcomes. Future research should integrate
more comprehensive engagement measures and objective vocabulary performance indicators to assess
how app engagement translates into actual learning gains. Furthermore, the negatively worded CI items
may have introduced interpretive ambiguity (Khajavy et al., 2025), which warrants attention in future
scale refinement. Finally, the non-significant role of task boredom suggests that coping strategies, self-
regulation, and external motivators may buffer its impact on behavioral engagement, warranting further
investigation into potential moderating mechanisms.

To conclude, this study examined how the two dimensions of vocabulary grit, PE and CI, influence
learners’ behavioral engagement through task enjoyment and boredom in after class AVL. The findings
showed that PE exerted both direct and indirect effects on behavioral engagement via task enjoyment,
whereas CI influenced behavioral engagement indirectly through task enjoyment. These findings
underscored the differential motivational effects of the two dimensions of vocabulary grit and highlighted
how emotional experiences mediated the impact of these dimensions on app engagement. By adopting a
mixed-methods approach, this study advances understanding of how L2 learners’ personality traits and
task emotions jointly shape behavioral engagement in AVL. The findings will help educators and app
developers develop various strategies, such as fostering positive emotional experiences and supporting
learners in managing task boredom, to enhance learners’ long-term behavioral engagement and overall
effectiveness in vocabulary learning through mobile applications.

Notes

1. The Gaokao is China’s National College Entrance Examination, a high-stakes, standardized test taken
by most senior high school students for admission into undergraduate programs.

2. CET-4 is a large-scale, standardized English proficiency examination administered nationwide by the
National College English Testing Committee of China. It is designed for non-English-major
undergraduates, testing listening, reading, writing, and translation skills. A passing CET 4 score is
equivalent to B1-B2 on CEFR (Li, 2021).

3. Although participants used a variety of apps (e.g., BaiCiZhan, Bubei, Momo), app features were not
standardized in order to preserve ecological validity and capture learners’ authentic self-directed AVL
practices. While gamification elements, feedback mechanisms, and interface affordances can influence
engagement and emotions (Hsiao et al., 2018), the fact that students freely choose their preferred apps
suggests they were more likely to select the ones they found both enjoyable and effective. As such, the
impact of feature-specific differences across apps may have been minimized.

4. Consistent goal achievement was monitored through a peer-report system: group leaders collected
weekly screenshots of members’ vocabulary learning records, which were compiled by the class monitor
into monthly summaries.
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Appendix A. Coding Scheme of Vocabulary Grit, Task Emotions, and Behavioral
Engagement in AVL (Full Version)

Codes Examples

Perception PE: insist on memorizing words to reach my goal; keep memorizing words daily even

of when it’s hard

vocabulary CI: no interest; not very interested; I have high interest in...; Simply memorizing words is

grit not interesting ...

Perception Task enjoyment: pretty happy when I successfully accomplish my goal; It's quite

of task interesting and fulfilling; It is interesting to see...; ...gives me a sense of fulfillment.

emotions Task boredom: easily bored; tired; getting bored; boring ...

Relations PE to task enjoyment: Sticking with word memorization makes me happy, esp. when I

between see progress. Completing my daily goal gives me a sense of accomplishment.

vocabulary CI to task enjoyment: get a sense of accomplishment and enhance pleasure by

grit and task  memorizing words; By reciting words for interest, I can experience fun in the process ...

emotions PE to task boredom: Taking it as a daily goal can reduce the monotony of memorizing
vocabulary; I keep memorizing words, but it still feels boring sometimes.
CI to task boredom: Interested in memorizing words, so I don’t feel bored; Interest makes
memorizing words feel more like a habit, and I don’t feel bored doing it repeatedly ...

Relations PE to BE: Because I persist, I take word learning seriously; To learn English well, I have

between the perseverance to memorize words daily, which keeps me engaged.

vocabulary

grit and BE CI to BE: I am not really interested in memorizing words, but I still do it, as it is
important; When it becomes a habit, I just memorize words daily, although it’s not
interesting. If interest can not be converted into long-term motivation, it is difficult to
highly engage in it;

Relations Task enjoyment to BE: When I feel happy, I am more serious about doing this; more

between task

willing to memorize words; feeling happy makes me more focused on learning words ...
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emotions
and BE

Task boredom to BE: When I get bored, I struggle to stay engaged; while reviewing the
words, when there is too much unfamiliar words, I get bored, and don’t feel like going
on...

Note. BE: Behavioral engagement.

Appendix B. Joint Display Integrating Quantitative Paths and Qualitative Themes

Part A: Direct and Indirect SEM Paths and Supporting Interview Evidence

Direction &

Interpretive Insight

E;intltatwe Standardized p (SIt(re elltllith gig:ﬁ;i?‘t:té‘;z dence (Mecl.lz?nism / Boundary
Condition)
2006)
Vocabulary A1 2% Positive, “With this perseverance, I Vocabulary PE fuels
PE — BE large feel motivated. Before | engagement through
(direct) start, I take it seriously, discipline and progress-
so my engagement can be  based reinforcement.
higher.” (S3) “After
noticing progress, I feel |
should keep doing it.”
(S10)
Vocabulary n.s -- “Even if 'm not Vocabulary CI fluctuates
CI — BE interested, | memorize and is often overridden by
(direct) words to pass exams.” pragmatic goals (CET-4,
(S6) “I still finish tasks convenience). Engagement
because apps make it can be maintained even
convenient.” (S8) when interest was low.
Vocabulary 625%** Positive, “Completing my daily Vocabulary PE generates
PE — Task large goal gives me a sense of  enjoyment via achievement
enjoyment accomplishment.” and mastery.
(multiple)
Vocabulary 197%* Positive, “When a word looks Vocabulary CI leads to
CI — Task moderate funny or interesting, I curiosity-based enjoyment;
enjoyment become more engaged.”  more variable and unstable.
(S2)
Vocabulary —2]5%** Negative, “I take it as a daily goal, = Vocabulary PE buffers
PE — Task moderate so it feels less boredom through goal
boredom monotonous.” (S5) commitment and habit
formation.
Vocabulary —.546%** Negative, “I feel bored easily when  Interest protects against
CI — Task large interest is low.” (S9) boredom but fluctuates
boredom substantially.
Task A28k Positive, “Feeling happy makes me Task enjoyment sustains
enjoyment — large more engaged.” (S2) engagement via intrinsic
BE satisfaction.
Task n.s. - “Even when bored, I still  Task boredom disrupts
boredom — do it to pass exams.” (S6) momentary attention but
BE “I take a break and come  rarely reduces engagement

back later.” (S9)

because external drivers
(exams, teacher rewards)
compensate.
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Part B: Indirect Effects via Task Enjoyment

Indire Unstanda Bootstrapped k? Repr.esel.ltative Interpret.ive Insight

ctpath rdized b 95% BC CI (Cohen, Qu.alltatlve (Mechanism / N
1988) Evidence Boundary Condition)

PE— 281 [.085, .481] Large (k* “When I see Enjoyment acts as a

Task =.466) progress, I feel reward mechanism:

enjoym happy, and then study mastery — positive

ent — more seriously.” (S7) affect — deeper

BE engagement.

Cl— 119 [.030, .279] Large (k> “When a word is CI produces curiosity-

Task =.384) interesting, [ enjoy it  borne enjoyment, but its

enjoym and become more impact on engagement is

ent — engaged.” (S2) weaker due to

BE fluctuations in interest.

Contra Ab [.029, .389] -- Qualitative pattern: The PE pathway is

st(PE = 162 PE-based enjoyment  descriptively stronger,

vs. CI is often goal-driven,  but both enjoyment

indirect Cl-based enjoyment  sources support

paths) is often curiosity- engagement; differences

driven

are not statistically
significant.

Appendix C. Scales Used in the Present Study
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Note. * indicates items deleted due to low factor loadings in the present study.
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Appendix D. Semi-structured Interview Outline

1. What do you think of your vocabulary grit level? Do you persistently exert effort into vocabulary
learning despite challenges? How about your passion for vocabulary learning? Do you consistently love
vocabulary learning? Please give some examples.

2. Do you think your perseverance of effort and consistency of interest (enthusiasm) in vocabulary
learning have an impact on your behavioral engagement in app-assisted vocabulary learning? Please give
some examples.

3. Do you think your perseverance of effort in vocabulary learning has an impact on your feelings of task
enjoyment or boredom during your app-assisted vocabulary learning? Please give some examples.

4. Do you think your consistency of interest (enthusiasm) in vocabulary learning has an impact on your
feelings of enjoyment and boredom during the process of app-assisted vocabulary learning? Please give
some examples.

5. How are your task enjoyment and task boredom related to behavioral engagement during the process of
app-assisted vocabulary learning? Please give some examples.
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