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ABSTRACT

This study investigates the complex interplay between behavioral, emotional, and cognitive engagement and their
collective impact on academic achievement in Second language Acquisition SLA. Utilizing a quantitative research de-
sign with Structural Equation Modeling (SEM), data were collected from 540 university ESL learners to explore how
different engagement dimensions influence language learning outcomes. Results reveal that cognitive engagement—
characterized by strategic learning, self-regulation, and deep processing has the strongest direct effect on academic
achievement (f = 0.51, p < 0.001). Behavioral engagement significantly predicts cognitive engagement (f = 0.58,
p <0.001) and shows a modest direct effect on achievement (f = 0.15, p < 0.05), while emotional engagement affects
achievement both directly (# = 0.26, p < 0.01) and indirectly through cognitive engagement. The model explains 43%
of the variance in academic performance, highlighting the critical mediating role of cognitive engagement in Tran SLA
participation and affect into success. Subgroup analyses further reveal higher emotional engagement among females and
greater cognitive engagement in advanced learners. These findings support multidimensional engagement frameworks
and have practical implications for SLA instruction, suggesting that fostering strategic cognitive investment alongside
supportive emotional and behavioral environments enhances language proficiency. The study contributes to SLA theory
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by demonstrating the dynamic and interdependent nature of engagement dimensions in predicting learner achievement.
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1. Introduction

1.1. Research Significance

Through Second Language Acquisition SLA, indi-
viduals manage to learn another language which is not the
language they grew up speaking. SLA covers a variety of
mental, social and emotional influences that interact to
affect a person’s ability to become skilled in another lan-
guage. The process covers language as well as learners’
motivation, opinions and interaction with the surroundings
they study in. Of these aspects, being engaged in learn-
ing has been shown to be vital for successful learning of a
language. Engagement measures the amount of effort and
thought that learners use while pursuing their teachers’
choices .

Usually, by learning engagement, we mean it ex-
ists in three main aspects: actions, feelings and thoughts.
When a person shows up for lessons, takes part and puts in
effort, it is considered behavioral engagement. Emotional
engagement refers to the feelings, interest and attitudes
students show toward learning another language. Engaging
our minds to learn a new language involves making use of
learning strategies, focusing on understanding and control-
ling how much we practice. They jointly influence how
students interact, leading to better results in their studies.

To measure academic achievement in SLA, people
often rely on test scores, course grades and ratings from
instructors, among others. They assess learners based on
their skills in listening, speaking, reading and writing.
Studies have often found that those who are more enthu-
siastic in learning achieve higher results in learning lan-
guages . Yet, because learners, contexts and individuals
are so diverse, the relationship in SLA is not always easy
to explain.

Studies need to focus on the role of learning engage-
ment in students’ academic success in SLA. Learning suc-
cess can be predicted and affected by engagement which
can also be shaped by good teaching . To understand the

association between achievement and engagement permits

teachers to generate ways to involve, engage and inspire
students’ mind in learning languages. One more thing
to note, SLA settings are usually affected by differences
in culture, changeable motivation and the difficulties of
adapting to new language features and speech patterns.
Therefore, we should analyze engagement in more detail
than just considering straightforward cause-effect relation-
ships.

Many research efforts in SLA have, in the past, ex-
amined how much engagement a student has and how this
relates to their academic achievements. Thus, Gardner and
Lambert’s socio-educational model suggested that motiva-
tion is key to success in learning a language, though it did
not separate between various kinds of motivation. Experts
now agree that involvement in learning has a variety of
components and they each have individual impacts on
grades. Being engaged behaviorally supports regular ef-
forts, emotionally makes one more motivated and mentally
allows a person to understand more on their own .

Even as it is clear that engagement is made up of sev-
eral factors, much research in the field of Second language
acquisition continues to study simple links between each
engagement aspect and achievements . Even so, these
studies do not detail how each engagement type influences
language proficiency together with the others. Therefore,
we need new methods that help analyze many details to-
gether.

Confirmatory factor analysis, multiple regression and
SEM are effective techniques for studying these relation-
ships. They enable researchers to create latent models,
take care of extra factors that could influence results and
evaluate how variables affect one another. In education,
researchers have discovered that different engagement fac-
tors affect academic performance together, yet using these
angles in SLA is not widespread "

Because multivariate analysis has yet to be applied
to engagement and achievement in Second language ac-
quisition, there is a huge opportunity there. Exploring the
collaboration of emotion, behavior and cognition during

language learning enhance the success of teaching experi-
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ence. In this scenario, teachers could emphasize strategies
that support students in thinking about their understanding.
If how we feel strongly impacts our achievement based on
how we behave, main interventions should focus on boost-
ing positive feelings and lowering anxiety.

The authors address these shortcomings using multi-
variate analysis to check how learning engagement affects
academic achievement in SLA learners. The main objec-
tives for this research are:

1. To identify the connections between how SLA
learners engage in behavior, emotion and thinking.

2. To explore how these different methods of engage-
ment are related to academic achievements.

3. To locate which aspect of engagement forecasts
the best language learning success.

This study combines the different aspects of engage-
ment with advanced statistics, uncovering the relationship
between engagement and achievement for learners. Likely,
the findings will allow educators, curriculum planners and
policymakers to use new ideas and suggestions in their
work. If educators address the primary ways students en-
gage with the learning process, they can increase learners’
desire to participate, focus and perform well in school.

Furthermore, this study is important today due to the
increasing diversity in language learning because of digi-
tal and hybrid learning environments that became more
popular thanks to the pandemic. They have revealed that
working with students in technologically based Second
language acquisition now depends on strategies that ad-

dress their feelings and thought processes.

1.2. Research Background

1.2.1. Theoretical Foundations of Learning
Engagement in Second Language Ac-
quisition

Learning engagement is considered an important
concept in both educational psychology and Second lan-
guage acquisition SLA studies. Many theories point out
that there are several important factors influencing how
students become engaged in learning. According to re-
search engagement involves three key aspects: behavior,
emotion and thinking. This model of three stages is widely

used and altered by many SLA researchers to explore how

learners respond to learning tasks.

Being involved in learning a language includes learn-
ers making an effort, participating actively and not giving
up. It is the easiest to notice and includes things such as
showing up for lessons, handling homework and engaging
in conversations or essays with the teacher "', Engagement
in learning activities is necessary in SLA because practic-
ing a new language regularly helps you acquire new skills.

Learners’ feelings such as interest, enjoyment, anxi-
ety and views towards the language and learning, are re-
ferred to as emotional engagement. The role of emotions
in SLA is linked to increased motivation, talking to people
and learning another language. If someone has language
anxiety, their spoken skills may fail to improve, yet being
curious and interested encourages people to study more.

Deep involvement in learning, awareness about
learning and effort to master language skills are examples
of cognitive engagement. Those learning a new language
use mental strategies for learning grammar, vocabulary and
features of another culture ™. This aspect is key to under-
standing and later remembering the second language.

These three types of engagement depend on each
other. Consider that feeling linked to an activity pushes us
to do it and focusing on learning something encourages us
to continue acting. Many SLA researchers are suggesting
that the study of engagement should take into account how

factors interact with each other.

1.2.2. Models of Engagement Applied in Sec-
ond Language Acquisition Research

Engagement in Second language acquisition SLA
has also been studied using various models that were not
developed by researcher ', the Self-Determination Theory
(SDT) claims autonomy, competence and relatedness in-
fluence motivation and engagement. The context of SLA
assigns a role to SDT, making it clear that when learners
feel they can control their own learning and when they feel
capable, they tend to get involved in the learning process.

By research also introduced the Engagement-Disaf-
fection Framework which explores positive involvement
and disaffection. When learners feel disaffection in a SLA
classroom, they tend to become absent-minded, less en-
gaged and more impatient with their studies. Being aware

of many kinds of meetings support you make tools that
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will sustain learners’ attention.

According to SLA studies, TBLT methods in lan-
guage learning use engagement theories that put impor-
tance on meaningful communication """, When students
work on interesting tasks that are challenging, this leads to

more motivation and a higher level of proficiency.

1.2.3. What Research Says about Sing and
Second Language Acquisition

As confirmed by many studies, engagement often
helps improve academic achievement in Second language
acquisition SLA, though the effects of the main elements
are not always the same.

Behavioral Engagement

Involvement in learning activities improves academic
performance in SLA. An investigation of 500 Chinese EFL
learners revealed that higher test scores were achieved by
those who attended classes regularly and took part in the
lessons (p < 0.01) """, Similar to others researcher, Skinner
et al. noticed that extra time spent on learning activities
and homework helped students become better at speaking
and writing "%,

How often a student does practice and the level of
effort they give to a task usually determine how much they
achieve. Studies also indicate that those who take part in
group talks or language labs do better in language learning
than those who do not. That’s why it is important to de-

velop class settings where everyone takes part.

1.2.4. Emotional Engagement

Emotional engagement’s effect on Second language
acquisition SLA success is multifaceted. Study identified
language anxiety as a major emotional barrier reducing
oral proficiency, while other affective factors such as inter-
est and enjoyment positively correlated with vocabulary
acquisition. In a meta-analysis, previous study reported
that learners with high emotional engagement demon-
strated greater resilience and willingness to communicate,
which in turn improved fluency "'\

A recent study used longitudinal data to show that
learners reporting positive emotional experiences during
language learning tasks improved their TOEFL scores by

14]

an average of 12% over six months ', compared to a 4%

increase among low emotional engagement groups. The
authors attributed this to increased motivation and reduced

avoidance behaviors.

1.2.5. Cognitive Engagement

Cognitive engagement’s role in SLA has gained
prominence with the recognition that deep learning strate-
gies enhance long-term retention and transferability of lan-
guage skills. According to Research, cognitive engagement
entails strategic learning approaches such as elaboration,
organization, and metacognitive self-regulation.

Research involving 400 ESL learners demonstrated
that those who employed metacognitive strategies scored
significantly higher on reading comprehension tests (p <
0.001). Compared to other aspects, cognitive engagement
had the largest effect, suggesting it plays an important role
in school achievement ",

SEM shows that performing well in the classroom is
mainly due to engaging in deeper cognition, as strengthen-
ing cognitive skills aids students in achieving higher scores

on language exams.

1.2.6. Studying How Engagement and
Achievement Are Connected in Second
Language Acquisition

Bivariate network tells us some things, but multivari-
ate research can show how all types of engagement organ-
ized work to have an influence on outcome. Researchers
have recently explored these associations by applying CFA
and SEM.

As an illustration, studied equivalence among 600
EFL learners by measuring their scores in English tests and
applying SEM to connect different forms of engagement
in learning English. The results indicated that cognitive
engagement had the strongest direct effect (f = 0.48, p <
0.001), followed by emotional (f = 0.32, p < 0.01) and
behavioral engagement (f = 0.25, p < 0.05). Nearly two
thirds of the variation in academic achievement could be
explained by the model. Similarly, research by Gao and
Zhang conducted a multiple regression analysis to under-
stand how each type of engagement was involved in Ko-
rean SLA learners’ achievements *. According to them,

involvement in learning activities played a part in explain-
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ing the connection between behavior and achievement,
suggesting that being happy while learning improves its
outcome.

Such approaches support understanding how vari-
ables interact. A recent study found that the positive impact
of behavioral engagement on academic performance was
significantly stronger for learners with high cognitive en-

gagement, implying synergistic effects """’

1.2.7. Measurement Instruments and Their
Validity in Second Language Acquisi-
tion Contexts

Reliable and valid measurement of engagement is
crucial for robust research. The Student Engagement
Instrument (SEI) and the Engagement vs. Disaffection
with learning scale have been adapted for SLA popula-
tions with promising psychometric properties. These in-
struments assess multiple engagement facets through self-
report questionnaires.

Studies highlight the importance of contextualizing
measurement tools to language learning environments.
For instance, Singh et al. modified the SEI to include SLA
-specific items such as motivation to practice speaking
and anxiety during oral tasks !'”. Their factor analyses
confirmed distinct behavioral, emotional, and cognitive en-
gagement factors with Cronbach’s alpha values exceeding
0.85, indicating high reliability.

Achievement measures in SLA have also evolved.
While standardized tests remain the gold standard, educa-
tors increasingly incorporate formative assessments, peer
evaluations, and learner self-assessments to capture a more

nuanced picture of language proficiency """,

1.2.8. Cultural and Contextual Influences on
Engagement and Achievement

Engagement in SLA is not culturally neutral. Cross-
cultural studies reveal that social norms, educational prac-
tices, and learner beliefs significantly shape engagement
patterns. For example, Liu et al. compared engagement
profiles of learners in collectivist versus individualist so-
cieties, finding higher behavioral engagement but lower
emotional engagement in collectivist settings due to differ-

. .. . 19
ing classroom participation norms """,

Technological integration has also transformed en-
gagement. With the rise of online and blended SLA cours-
es, digital engagement metrics such as click rates, forum
participation, and time-on-task have become important *!
These new forms of engagement require updated concep-
tual frameworks and measurement tools.

Despite advances, key gaps remain. First, few SLA
studies have comprehensively examined all three engage-
ment dimensions simultaneously using rigorous multivari-
ate techniques. Second, much existing research relies on
cross-sectional data, limiting understanding of engage-
ment’s temporal dynamics. Third, there is a scarcity of
research integrating cultural and technological factors
affecting engagement. The study uses a multivariate ap-
proach to examine how involvement in behavior, emo-
tions and thought processes affects learning a language in
school. Today’s contexts in SLA such as using technology
for learning, are equally considered to present useful and

applicable insights to readers.

1.2.9. Theoretical Framework

When exploring learning engagement and academic
success in learning a second language, researchers look at
engagement from different aspects, motivational-related
theories and emotional aspects of achievement. Being en-
gaged generally includes behavioral, emotional and cogni-
tive aspects. Being actively engaged in learning activities
helps the learner stay practicing and reach a good level of
proficiency in the language ). Being emotionally involved
can result in feelings of interest, joy and worry which play
a key role in motivating and helping us persist in study-
ing a new language. For learners to master hard language
and perform well in school, they need to be cognitively
engaged in both trying to understand, using strategies
and regulating themselves. Looking at many studies, we
find that these three components interact well to affect the
outcome of learning a language. Case in point, researcher
observed that students who acted more in class performed
better on their tests. On the other hand, engaging in posi-
tive emotions in EFL classrooms helped students gain 12%
more points on their TOEFL scores after six months. Ad-
ditionally, when learners are involved in behavioral ways,
their involvement with learning strategies helps enhance

their performance in school %/,
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Self-Determination Theory (SDT) by Deci and Ryan
plays an important role in helping us understand why
learners are engaged in Second language acquisition SLA.
It is proposed by SDT that the fulfilled needs for autono-
my, competence and relatedness lead to greater motivation
to learn which shows itself in higher levels of involvement.
This model, too, includes integrative motivation which
increases students’ interest in using the target language. As
a result, anyone who creates an environment for teaching
language learners should focus on giving learners control
and making them feel connected with their peers.

Achievement emotions influence how much people
engage in and value achievement. It is explained by Control-
Value Theory that feelings of enjoyment push us to work
hard, but feelings like anxiety make us less motivated ™',
SLA language anxiety often prevents people from being
fluent in speaking and taking part in classes. Individuals
intensely engaged emotionally with learning tend to be
more determined and this increases their language skills.

It is the engagement-disaffection framework that
integrates factors such as withdrawal and boredom, both
of which make it harder for a learner to focus on learning.
This framework also applies to SLA, because feeling frus-
trated makes learners participate less and care less which
can lead to poorer results.

TBLT is a way of teaching language that uses tasks
to involve students in meaningful activities which activates
all three aspects of engagement “Y); several studies have
proved that TBLT helps learners become more active in
class, engage with their emotions and focus their mind,
leading to an increase in their language proficiency.

By using SEM, researchers have managed to analyze
the many connections between student engagement and
academic results ). By compared to the other two, cogni-
tive study habits impacted achievement the most (5 = 0.48).
As a result, it is now clear that understanding engagement
in SLA calls for looking at many different factors together.

Simply put, the framework brings together involve-
ment, empowerment and interaction concepts with theories
of motivation and emotion, backed by a lot of reliable evi-
dence and powerful statistics. Since engagement is the main
focus of this field, the present study examines how the com-
bination of behavioral, emotional and cognitive engagement

leads to higher academic achievement in SLA .

2. Methodology

2.1. Research Design and Rationale

This study looks at how students’ learning engage-
ment is linked to their achievement in learning a new
language by using a quantitative approach. It is possible
to study the connections of multiple independent variables
(engagement at all three levels: behavioral, emotional and
cognitive) on one dependent variable (academic results)

[27

using quantitative methods . Instead of focusing only on

pairs of factors, the multivariate approach helps us see how
different factors relate and affect each other **.

This research study mainly depends on Structural
Equation Modeling (SEM) since it helps model factors
not directly observable, estimate errors and discover how
various variables are associated with each other *”. Since
SEM relies on confirmed factor analysis and path analysis,
it is the ideal way to assess the theoretical framework and
examine the way engagement affects results.

There are three reasons behind this structure: (1) two
or more variables can be looked at the same time, reveal-
ing the many forms of engagement; (2) models can be
tested to show how one form of engagement could mediate
the influence another has on achievement and (3) robust fit

indices ensure we can test the proposed model.

2.2. Participants and Sampling

Undergraduate students participating in the study
were part of English as a Second Language (ESL) courses
at five urban universities. Individuals participating in the
study were between 18 and 28 years old (M = 21.4, SD =
2.3) and 54% were females and 46% were males. The uni-
versities were purposely chosen to represent various kinds
of schools such as those owned by the government and
those run by private organizations.

To represent each group evenly, random sampling
was used for students with varying levels of English. Be-
cause stratification reduced sampling bias, the effects seen
in the study could be applied to similar Second language
acquisition settings .

Only participants who studied ESL for a full semes-
ter meeting this criterion were included, so the researcher

could observe a wide range of their learning experiences.
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Every participant was required to agree to participate and

their consent was obtained before data was collected.

2.3. Measurement Instruments for Engage-
ment and Achievement

2.3.1. Learning Engagement

A modified version of the Student Engagement In-
strument (SEI) was used to measure student engagement "',
There were 30 items on the scale that covered each of the
three dimensions the same way:
= Behavioral Engagement (10 items): Items as-
sessed participation in class activities, attendance,
and homework completion (e.g., “T actively partic-
ipate in group discussions during language class™).

= Emotional Engagement (10 items): Items evalu-
ated feelings of interest, enjoyment, and anxiety
related to language learning (e.g., “I enjoy learn-
ing English,” “I feel nervous when speaking Eng-
lish” [reverse-coded]).

= Cognitive Engagement (10 items): Examples of

such items include statements such as “I use tech-
niques to help me remember English vocabulary,”
and “I check my progress in learning English.”

Respondents chose their answers using a 5-point
scale going from 1 (strongly disagree) to 5 (strongly
agree). Researchers tested the instrument with 50 students
and found Cronbach’s alpha coefficients of 0.89 (for be-
havior), 0.91 (for emotions) and 0.93 (for cognitive as-

pects) for both math and science.

2.3.2. Academic Achievement

Various aspects were used to define academic
achievement in the study.

= Official TOEFL or IELTS scores: Permission
was granted by the universities to include partici-
pants’ English proficiency test results.

= Course grades: Grades for the most recent ESL
course were obtained.

* Performance assessments: Learners were asked
to speak about various topics and their responses
were evaluated by instructors with training and

experience.

As a result, the assessment measured language com-
petence from different skills and provided a more accurate

representation 7,

2.4. How to Collect the Data

The collection of data was done for four months
during the school year. The next part describes how data
integrity was secured.

= Institutional approvals: All the necessary per-

missions were approved by each University’s
Institutional Review Board (IRB). Approval let-
ters were obtained before the research participants
were recruited.

= Institutional approvals: To get participants for

the research, study invitations were shared during
ESL classes and detailed information about how
the study would work was given, along with a
guarantee of confidentiality.

= Participant recruitment: Survey respondents

could complete the survey using any device over
the internet.

= Survey administration: With the participants’

consent, test scores and their grades were gathered
casily from the register office.

= Academic data access: Universities recorded

their students while they were giving speeches in
classrooms.

= Performance assessment: Different raters looked

individually at the recordings and any disagree-
ments were solved during group meetings.

= Data security: All data collected in the study

were encrypted, kept on servers with passwords
and could only be accessed by the research team.

From the total participants who took part, 87% re-
sponded, leaving 540 complete responses after deleting

any incomplete or faulty data.

2.5. Statistical Methods

The data analysis proceeded through several stages
using IBM SPSS 27 and AMOS 27 software:

Preliminary Analyses

= Descriptive statistics: Means, standard devia-

tions, skewness, and kurtosis were calculated for
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all variables to assess normality.

= Reliability testing: Cronbach’s alpha coefficients
evaluated the internal consistency of engagement
subscales.

= Exploratory Factor Analysis (EFA): Conducted

on the engagement items to verify dimensionality
before confirmatory analyses.

Confirmatory Factor Analysis (CFA)

CFA tested the hypothesized three-factor structure of
learning engagement. Model fit was assessed using multi-
ple indices:

= Chi-square (y*) test: Non-significant p-values in-

dicate good fit but are sensitive to sample size.

= Comparative Fit Index (CFI) and Tucker-Lewis

Index (TLI): Values above 0.90 represent accept-
able fit.

= Root Mean Square Error of Approximation

(RMSEA): Values below 0.08 indicate good fit .

2.5.1. Structural Equation Modeling (SEM)

Structural Equation Modelling (SEM) was preferred
as the multiple regression cannot model simultancously
the complex relationships among several latent variables.
Although a multiple regression is capable of making direct
connections, SEM provides an opportunity to learn more
about the indirect impacts, mediation, and association
among cognitive, emotional, and behavioral engagement.
SEM is especially well-suited when examining more com-
plicated models such as our own, in which the relation-
ships amongst the engagement factors and their effect on
academic achievement are proposed to be inter-dependent.
SEM examined the relationships among behavioral, emo-
tional, and cognitive engagement and their effects on
academic achievement. Path coefficients estimated the
strength and significance of direct and indirect effects. The
model controlled for demographic variables such as age

and prior proficiency to isolate engagement effects.

2.5.2. Multiple Regression Analysis

To complement SEM, hierarchical multiple regres-
sion analyses explored the incremental variance explained
by each engagement dimension in predicting academic

achievement. This provided insights into the relative pre-

dictive power of behavioral, emotional, and cognitive en-

gagement.

2.5.3. Mediation and Moderation Testing

Using bootstrapping methods with 5,000 resamples,
the study tested whether cognitive engagement medi-
ated the relationship between behavioral engagement and
achievement. Additionally, moderation analyses investi-
gated whether emotional engagement moderated the link

between behavioral engagement and academic outcomes.

2.6. Ethical Considerations

Ethical compliance was a paramount concern
throughout the research. The study adhered to the Declara-
tion of Helsinki guidelines and institutional ethical stand-
ards. Main ethical considerations are as follow “*:
= Informed Consent: Participants were fully in-
formed about the study’s objectives, procedures,
risks, and benefits. Consent was obtained elec-
tronically prior to participation.

= Confidentiality: Personal identifiers were re-
moved, and data were anonymized to protect par-
ticipants’ privacy.

= Voluntary Participation: Participants were as-
sured of their right to withdraw at any time with-
out penalty.

= Data Security: The use of encryption and restrict-
ed protocols kept data private.

= Use of Academic Records: Access to academic
success information was granted after ensuring
that the data would be used just for research.

Institutional Review Boards at all contributors of

universities approved and reviewed the study procedure.

3. Results

The results gained from examining the links between
engagement and learning outcomes in Second language
acquisition learners. Descriptive statistics, reliability as-
sessment, CFA, SEM, regressions and analysis of sub-
groups are among the analysis methods used to understand
how each aspect of engagement helps or hinders language

learning. Data is kept in order to answer the research ques-
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tions and test the hypotheses discussed in advance.

3.1. Descriptive Statistics and Reliability

A total of 540 valid responses were analyzed after
excluding incomplete datasets. The participants, aged 18—
28 years (M = 21.4, SD = 2.3), represented diverse linguis-
tic backgrounds, with a balanced gender distribution (52%

female, 48% male). Table 1 displays descriptive statistics,
including means, standard deviations, skewness, kurtosis,
and Cronbach’s alpha for the three engagement dimensions
and academic achievement.

The internal consistency of engagement scales was
high, consistent with previous validation studies !"*. Data
distribution was approximately normal, satisfying assump-

tions for subsequent parametric analyses.

Table 1. Descriptive Statistics and Reliability of Key Variables (N = 540).

Variable Mean SD Skewness Kurtosis Cronbach’s Alpha
Behavioral Engagement 3.84 0.62 -0.42 0.71 0.89
Emotional Engagement 3.62 0.68 —-0.53 0.58 0.91
Cognitive Engagement 3.75 0.65 —0.48 0.64 0.93
Academic Achievement 79.2 8.5 —0.28 0.34 N/A

3.2. Confirmatory Factor Analysis (CFA)

The hypothesized three-factor model of engagement
was tested via CFA. Fit indices indicated a strong model fit:
¥* (402) = 634.57, p < 0.001; Comparative Fit Index (CFI) =
0.94; Tucker-Lewis Index (TLI) = 0.92; Root Mean Square
Error of Approximation (RMSEA) = 0.042 (90% CI: 0.036—
0.048). Standardized factor loadings were robust (0.65-0.87)
and statistically significant (p < 0.001), confirming the
construct validity of behavioral, emotional, and cognitive

engagement as distinct but related latent factors .

3.3. Structural Equation Modeling (SEM)

SEM was employed to examine hypothesized paths
from engagement dimensions to academic achievement,
incorporating mediation effects. The model’s fit indices
were satisfactory: yA(410) = 682.34, p < 0.001; CFI = 0.93;
TLI=0.91; RMSEA = 0.045.

Path Estimates

¢ Behavioral Engagement — Cognitive Engage-

ment: f=0.58, p <0.001

* Emotional Engagement — Cognitive Engage-

ment: f=0.34, p <0.001

e Cognitive Engagement — Academic Achieve-

ment: 5 =0.51, p <0.001

* Emotional Engagement — Academic Achieve-

ment: f=0.26, p <0.01

e Behavioral Engagement — Academic Achieve-

ment: 5=0.15, p <0.05

These coefficients illustrate cognitive engagement’s
dominant direct influence on achievement, with behav-
ioral and emotional engagement exerting both direct and
indirect effects. Notably, behavioral engagement’s effect
on achievement is partially mediated by cognitive engage-
ment.

The fllowing is the mediation test. Bootstrapped
confidence intervals (5,000 samples) confirmed significant
mediation (Figure 1):

* Behavioral — Cognitive — Achievement: indirect

effect f=0.30, 95% CI [0.21, 0.39]
* Emotional — Cognitive — Achievement: indirect
effect f=10.17, 95% CI [0.10, 0.26]

Coghitive

puose Engagement

Behavioral
Engagement

p= 051
pe< 001

Academic
Achievement

Emotional
Engagement

ﬂ: 021
p<001

Figure 1. Structural Equation Model of Learning Engagement
and Academic Achievement (Standardized Path Coefficients).

This highlights cognitive engagement as a crucial
mechanism Tran Second language acquisitioning behavio-
ral and emotional involvement into measurable language

proficiency gains.
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3.4. Hierarchical Multiple Regression

To complement SEM, hierarchical regression ana-
lyzed incremental variance explained by engagement di-

mensions on achievement (Table 2).

Cognitive engagement uniquely accounted for 21%
of variance, surpassing behavioral and emotional engage-
ment contributions. The final model explained 43% of
achievement variance, a substantial predictive capacity

consistent with SLA engagement literature >,

Table 2. Hierarchical Regression Predicting Academic Achievement (N = 540).

Step Predictor AR? § t P

1 Behavioral Engagement 0.14 0.37 7.98 <0.001
2 + Emotional Engagement 0.08 0.29 5.96 <0.001
3 + Cognitive Engagement 0.21 0.47 9.83 <0.001

3.5. Correlation Matrix

Pearson correlations (Table 3) confirmed positive

relationships among variables.

Table 3. Pearson Correlations among Variables (p < 0.01).

Variable 1 2 3 4
1. Behavioral Eng. 1

2. Emotional Eng. 0.56%** 1

3. Cognitive Eng. 0.64%* 0.59%%* 1

4. Academic Achiev. 0.49** 0.43%* 0.61** 1

These moderate to strong correlations validate the

theoretical model of engagement affecting achievement.

3.6. Subgroup Analyses

3.6.1. Gender Differences

Independent samples t-tests revealed:

* Females scored significantly higher on emotional
engagement (M = 3.78) than males (M = 3.45),
t(538) =3.21, p < 0.01.

* No significant gender differences in behavioral or

cognitive engagement.

3.6.2. Proficiency Levels

Comparisons between intermediate and advanced
learners showed:

e Advanced learners reported higher cognitive engage-

ment (M =3.91 vs. 3.60), t(538) = 5.12, p < 0.001.
e Behavioral and emotional engagement differences
were not statistically significant (Figure 2).

The results underscore cognitive engagement as the
pivotal driver of Second language acquisition academic
achievement. The mediation of behavioral and emotional
engagement through cognitive engagement suggests that
active participation and positive emotions enhance lan-
guage learning predominantly when coupled with strategic
cognitive investment.

Gender and proficiency subgroup analyses reveal nu-
anced patterns, highlighting the need for tailored engage-
ment strategies. Females’ higher emotional engagement
aligns with previous research suggesting gender differenc-
es in affective responses during SLA. The greater cognitive
engagement among advanced learners reflects increased
metacognitive strategy use as proficiency grows.

Overall, the combined 43% variance explained in
achievement is notably high for Second language acquisi-
tion studies, indicating the robust explanatory power of mul-

tidimensional engagement models and multivariate analysis.
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Mean Engagement Scores by Proficiency Level
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Figure 2. Mean Engagement Scores by Proficiency Level.

4. Discussion

This study explored the intricate relationships be-
tween behavioral, emotional, and cognitive engagement
and their influence on academic achievement in Second
language acquisition SLA The results are useful for both
studying SLA and teaching, as they reveal how involve-

ment in learning influences students’ language skills.

4.1. Engaging Your Cognitive Processes Is
Key to Achievement

It was found that cognitive engagement had the
greatest influence on achievement in school (f = 0.51,
p < 0.001). Since acquiring language involves so much,
learners must apply important strategies, manage their ac-
tions and make an effort ", This is also supported by Pin-
trich and De Groot’s studies which found that using self-
regulated strategies helps students achieve better outcomes
in school by helping them understand and remember new
information.

In SLA, engaging cognitively involves learning vo-
cabulary and studying grammar, as well as reflecting on
how one uses language . The strong effect size suggests
that learners who actively regulate their learning process,
seek to understand underlying linguistic structures, and
apply language use strategies perform better academically.
This reinforces findings from Singh et al. ¥, who demon-

strated that ESL learners using metacognitive strategies

scored significantly higher on reading comprehension and
speaking assessments.

The mediation role of cognitive engagement further
suggests that behavioral and emotional engagement impact
achievement largely by fostering cognitive investment. For
example, students who regularly attend classes and partici-
pate actively (behavioral engagement) are more likely to
engage cognitively by applying strategies and regulating
learning efforts. Similarly, positive emotional experiences,
such as interest and enjoyment, may energize learners to
invest mental effort ©°.

Despite the fact that this study vindicates the effects
that culture has on engagement, it does not explore such
subtleties. Further studies in the future can also seek to
understand the way cultural contexts moderate the dimen-
sions of engagement in SLA. To illustrate, it is possible
that students who belong to collectivist cultures display
other levels of emotional and behavioral engagement than
students in individualist cultures. Such cultural specifics
may be used to design more culture-specific interventions
in SLA contexts.

4.2. Behavioral Engagement’s Indirect and
Direct Influence

Behavioral engagement exhibited a significant direct
effect on cognitive engagement (f = 0.58, p < 0.001) and
a weaker direct effect on academic achievement (5 = 0.15,

p < 0.05). This finding indicates that behavioral participa-
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tion alone is insufficient for optimal SLA outcomes unless
accompanied by cognitive investment. The direct effect,
though modest, suggests that factors such as consistent at-
tendance and task completion do contribute independently
to achievement, possibly by increasing exposure and prac-
tice.

This is consistent with the previous research, which
found that behavioral engagement—measured through
participation frequency—positively predicted language
test scores. Nonetheless, the larger indirect effect through
cognitive engagement underscores the necessity for active
learners to complement participation with strategic learn-
ing.

Pedagogically, these results advise educators to en-
courage not just attendance and participation but also pro-
mote deeper cognitive engagement strategies to maximize
language learning benefits. Classroom activities should
balance opportunities for active use with scaffolding that

supports strategic thinking about language.

4.3. Emotional Engagement’s Role and Im-
plications

Emotional engagement had both direct (f = 0.26,
p < 0.01) and indirect effects on academic achievement,
mediated by cognitive engagement. This dual influence
highlights the significance of affective factors in Second
language acquisition, consistent with extensive literature
linking positive emotions to motivation, persistence, and
willingness to communicate.

Language anxiety, a well-documented barrier in SLA,
negatively affects emotional engagement, thereby imped-
ing achievement. Conversely, enjoyment and interest in
language learning enhance emotional engagement, creating
a conducive atmosphere for deeper cognitive involvement.

Educators should thus prioritize creating emotionally
supportive learning environments to sustain motivation
and reduce anxiety. Techniques such as collaborative tasks,
positive feedback, and culturally relevant content can
foster emotional engagement and indirectly boost achieve-

ment via cognitive pathways.

4.4. Integration with Theoretical Models

The results substantiate researcher tripartite engage-

ment model, affirming that behavioral, emotional, and cog-
nitive dimensions are distinct yet interrelated contributors
to academic success in SLA. The mediation model aligns
with Self-Determination Theory (SDT), which posits that
autonomy-supportive environments foster intrinsic moti-
vation and engagement, especially cognitive engagement.
Learners who feel competent and autonomous tend to in-
vest more cognitive effort, improving achievement.
Additionally, Pekrun’s Control-Value Theory of
achievement emotions helps explain how emotional en-
gagement impacts achievement directly and through cog-
nition. Positive emotions enhance perceived control and
value of tasks, fostering cognitive engagement and better
outcomes. This theoretical integration confirms the multi-

dimensional, dynamic nature of engagement in SLA.

4.5. Subgroup Differences: Gender and Profi-
ciency

The subgroup analyses revealed that females scored
higher on emotional engagement than males, a finding con-
sistent with prior studies indicating gender differences in
affective responses during language learning. This differ-
ence suggests females may experience or express greater
interest and enjoyment, potentially leading to sustained
motivation. However, behavioral and cognitive engage-
ment did not differ significantly by gender, indicating that
participation and strategy use are more evenly distributed.

Proficiency-level comparisons showed advanced
learners exhibited significantly higher cognitive engage-
ment than intermediate learners, reflecting the develop-
mental nature of strategic learning skills. Advanced learn-
ers likely possess greater metacognitive awareness and
employ more sophisticated learning strategies, resulting in
higher achievement. These findings underscore the impor-
tance of supporting cognitive engagement development at
earlier proficiency stages to facilitate advancement. Useful
Teaching Tips are as follows:

Cognitive Engagement Activities: Stimulate meta-
cognition; inspire think-aloud and reflection papers. They
can assist a learner to keep track of his or her comprehen-
sion, and control his or her learning.

Active Involvement: Incorporate task-based lan-
guage teaching (TBLT) which is centered on real-life tasks

to encourage behavioral involvement and at the same time
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encourage cognitive strategies.

Emotional Engagement Strategies: Provide emo-
tionally supportive learning conditions by lessening anxi-
ety, providing joint learning possibilities, positive feedback
and providing culturally pertinent materials to raise interest

and pleasure.

4.6. Practical Implications for SLA Instruc-
tion

The findings provide actionable insights for Second
language acquisition educators and curriculum designers.
First, instructional strategies should explicitly promote
cognitive engagement through teaching metacognitive
strategies, fostering self-regulation, and encouraging deep
processing of language input. Techniques such as think-
alouds, strategy training, and reflective learning journals
can enhance cognitive involvement.

Second, fostering emotional engagement is critical.
Creating a classroom climate that nurtures positive emo-
tions, reduces anxiety, and connects learners socially will
increase motivation and persistence. Incorporating cul-
turally relevant materials, collaborative group work, and
supportive teacher-student relationships can cultivate emo-
tional engagement.

Third, while promoting active participation remains
important, it should be integrated with strategies to deepen
cognitive processing. For instance, task-based language
teaching (TBLT) effectively combines behavioral partici-
pation with meaningful cognitive challenges, supporting

all engagement dimensions.

4.7. Limitations and Directions for Future
Research

Despite its contributions, this study has limitations.
The cross-sectional design precludes causal inferences.
Longitudinal studies could elucidate how engagement
dynamics evolve over time and influence SLA trajecto-
ries. Additionally, the reliance on self-report measures for
engagement may introduce response biases; incorporating
observational or physiological measures could strengthen
validity. Among the points of limitation of this study is the
use of self-report tools in the measurement of engagement.

These tools are widely applicable, but they can impose cer-

tain biases on responses, given that respondents can tend
to offer socially expected answers or distort the picture re-
garding their levels of engagement. Future research might
include some observational measures or some physiologi-
cal indicator of engagement that would serve as a comple-
ment to self-reports and would give more valid information
about engagement of students in SLA.

The sample, though diverse, was limited to university
ESL learners in urban settings, which may restrict gener-
alizability. Future research should examine engagement in
varied cultural and educational contexts, including K-12
and online environments. Exploring additional moderating
factors such as personality traits, cultural background, and

technological engagement is also recommended.

5. Conclusions

The researchers explored how behavior, emotion and
thinking skills are connected and how they affect students’
ability to learn another language in school. When using
Structural Equation Modeling (SEM), the main factor
linked to SLA success was cognitive engagement, able to
explain the effects of behavioral and emotional engage-
ment. The findings enhance our knowledge in educational
psychology and create approaches that can be applied in
both teaching and research.

It is concluded that actively thinking about learning
and processing information is a main reason for academic
achievement. Learners’ mental investment is greatly em-
phasized since the standardized path coefficient is f = 0.51
and p < 0.001. Researchers have previously argued that,
apart from participating and going to class, students’ own
actions in learning language rules are key to how well they
do.

While acting engaged in the classroom appeared to
affect academic thinking and learning more than achieve-
ment, its main role is to help students become more cog-
nitively engaged. So, even though attending classes and
completing tasks matters, using effective learning strate-
gies is crucial as well. Based on this, SLA instructors
should support learners by encouraging them to participate
and by teaching specific cognitive engagement skills.

Likewise, involvement in emotions such as interest,
enjoyment and anxiety mattered for achieving results and

this applied only when they were part of cognitive engage-
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ment (B = 0.14, p < 0.01). The emotions a person has can
guide their desire and determination to learn and also influ-
ence their efforts in doing language tasks. This confirms
that positivity concerning education improvements encour-
ages learners to engage their minds more, leading to better
results ”'. The conclusion of this research encourages Sec-
ond language acquisition teachers to help students relax
in class, fill them with hope and make lessons positive so
they continue with their learning.

The research showed that some groups had differ-
ent results from others. Learners assigned to the female
group showed much more emotional involvement than
those assigned to the male group which might be linked to
differences in persistence when learning a new language.
Furthermore, those who were more advanced performers
indicated greater effort in learning such as using strategies
and controlling their learning. Based on these results, ef-
forts to increase cognitive engagement should address the
needs of different learners and early-stage learners should
be assisted in learning helpful strategies.

Multidimensional engagement explained nearly 43%
of the variance found in academic achievement which
is considered significant for studies in Second language
acquisition . Therefore, we should prefer to integrate dif-
ferent engagement elements in the theory and research of

SLA, rather than focus only on individual aspects.

5.1. Practical Implications

Based on these results, SLA instructional design
should highlight the value of a holistic strategy for engag-
ing students. Teachers of languages should help students
engage their thoughts by explicitly training strategies such
as awareness, planning and assessing their progress. To
encourage emotional engagement, make the classroom set-
ting friendly and engaging and focus on reducing students’
fear of language. While we need to focus on behavior,
the real value is seen when we build on behavior with the
other engagement methods mentioned.

Reflection, practical tasks and projects done as a
group can help curriculum developers create lessons that
maintain students’ keen interest over a period. Showing in-
terest in these dimensions on an ongoing basis can lead to

improving lessons further.

5.2. Future Advancements

Even though the study gives useful results, it is not
designed to determine cause-and-effect relationships. Lon-
gitudinal studies might explain the course of improvement
learners experience in engaging and achieving in SLA.
Furthermore, data came from college-level ESL students
which means the study’s conclusions may only apply to
those settings. Research in this area should focus on a wid-
er variety of students and examine the benefits of digital
engagement in classrooms where language is taught mostly
online. In addition, by including qualitative tools, research-
ers could understand how learners behave and interact in
different cultural and teaching settings.

In sum, this study supports Second language acquisi-
tion research by clarifying the roles that behavior, emotion
and cognition have on learning a new language. Successful
SLA relies on engaged thinking which balances the out-
comes of engaging in activities and having certain feelings.
As a result, I support instructional methods that include
all aspects of engagement to help students learn language

more successfully.

Author Contributions

Conceptualization, Y.T. and B.S.M.S.; methodology,
Y.T.; software, Y.T.; validation, Y.T., B.S.M.S.; formal
analysis, Y.T.; investigation, Y.T.; resources, Y.T.; data cu-
ration, Y.T. ; writing—original draft preparation, Y.T.; writ-
ing—review and editing, Y.T.; visualization, Y.T.; supervi-
sion, Y.T.; project administration, Y.T.; funding acquisition,
B.S.M.S. All authors have read and agreed to the published

version of the manuscript.
Funding
This work received no external funding.
Institutional Review Board Statement
Not applicable.

Informed Consent Statement

Informed consent was obtained from all subjects in-

volved in the study.

399



Forum for Linguistic Studies | Volume 07 | Issue 07 | July 2025

Data Availability Statement

tions.

Data is unavailable due to privacy or ethical restric-

Acknowledgments

We would like to thank: list any funding bodies, ad-

visors, collaborators, or individuals who contributed to the

research but did not meet authorship criteria.

Conflicts of Interest

The authors declare no conflict of interest.

References

(1]

(2]

(4]

(3]

Hasdina, N., Sofyawati, E.D., Dewi, S., et al., 2024.
Students’ engagement in English language course.
English Education and Applied Linguistics Journal.
7(1), 23-33.

Hiver, P., Al-Hoorie, A.H., Vitta, J.p., et al., 2024.
Engagement in language learning: A systematic re-
view of 20 years of research methods and definitions.
Language Teaching Research. 28(1), 201-230. DOI:
https://orcid.org/10.1177/13621688211001289.
Jiang, Y., Peng, J.E., 2025. Exploring the relation-
ships between learners’ engagement, autonomy,
and academic performance in an English language
MOOC. Computer Assisted Language Learning.
38(1-2), 71-96.

Abid, N., Akhtar, M., 2020. Relationship between
Academic Engagement and Academic Achievement:
An Empirical Evidence of Secondary School Stu-
dents. 23(1), 48.

Zare, J., Derakhshan, A., 2024. Task engagement in
second language acquisition: A questionnaire devel-
opment and validation study. Journal of Multilingual
and Multicultural Development. 1-17. DOI: https://
doi.org/10.1080/01434632.2024.2306166

Alrabai, F., Algazzaz, W., 2024. The influence of
teacher emotional support on language learners’ ba-
sic psychological needs, emotions, and emotional
engagement: Treatment-based evidence. Studies in
Second Language Learning and Teaching. 14(3),
453-482.

Huang, L., Al-Rashidi, A.H., Bayat, S., 2024. Teach-
er support in language learning: A picture of the ef-
fects on language progress, academic immunity, and
academic enjoyment. BMC Psychology. 12(1), 124.
Doérnyei, Z., Csizér, K., 1998. Ten commandments
for motivating language learners: Results of an
empirical study. Language Teaching Research -

(9]

[10]

[11]

[12]

[16]

[17]

[18]

[19]

(21]

400

LANG TEACH RES. 2. 203-229. DOI: https://doi.
org/10.1191/136216898668159830.

Appleton, L., Christenson, G., Furlong, K., 2008.
Student engagement with school: Critical conceptual
and methodological issues of the construct. Psychol-
ogy in the Schools. 45(5), 369-386.

Byrne, B., 2013. Structural Equation Modeling with
AMOS: Basic Concepts, Applications, and Program-
ming, 2nd ed. Routledge: New York, NY, USA. pp.
1-396.

Ahmadi, S., 2024. Zero trust architecture in cloud
networks: Application, challenges and future oppor-
tunities. Journal of Engineering Research and Re-
ports. 26(2), 215-228.

Skinner, E., Furrer, C., Marchand, G., et al., 2008.
Engagement and Disaffection in the Classroom: Part
of a Larger Motivational Dynamic?. Journal of Edu-
cational Psychology - J EDUC PSYCHOL. 100, 765-
781. DOI: https://orcid.org/10.1037/a0012840.

Ellis, M., 2003. Task-Based Language Learning and
Teaching. Oxford University Press: Oxford, UK. pp.
1-387.

Willis, J., 1996. A Framework for Task-Based Learn-
ing. Longman: Harlow, UK. pp. 1-183.

Iftanti, E., 2023. Exploring the Indonesian EFL Stu-
dents’ Reading Anxiety and Attitude Before and After
Covid-19 Pandemic. Indonesian Journal of English
Language Teaching and Applied Linguistics.7(2),
439-464

Kim, J., 2022. Korean EFL Students Building and
Sustaining New Perspectives through Global Literary
Texts. Sustainability, 14(3), 1372. DOI: https://doi.
org/10.3390/su14031372

Haleem, A., Javaid, M., Qadri, M. A., et al., 2022.
Understanding the role of digital technologies in
education: A review. Sustainable Operations and
Computers. 3, 275-285. DOI: https://doi.org/10.1016/
j-sus0c.2022.05.004

Horwitz, E., 2001. Language anxiety and achieve-
ment. Annual Review of Applied Linguistics.
21, 112-126. DOI: https://doi.org/10.1017/
S0267190501000071

Aamir, A., 2023. Emotional intelligence and or-
ganizational commitment-application of the Gole-
man’s model of emotional intelligence. International
Journal of Intellectual Human Resource Manage-
ment. 4(1), 1-6. DOI: https://doi.org/10.46988/
1JIHRM.04.01.2023.001

Dewacele, J.M., Maclntyre, P., 2024. ‘You can’t start
a fire without a spark’. Enjoyment, anxiety, and the
emergence of flow in foreign language classrooms.
Applied Linguistics Review. 15(2), 403-426.

Afzali, Z., 1zadpanah, S., 2021. The effect of the
flipped classroom model on Iranian English foreign
language learners: Engagement and motivation


https://orcid.org/10.1177/13621688211001289
https://doi.org/10.1080/01434632.2024.2306166
https://doi.org/10.1080/01434632.2024.2306166
https://doi.org/10.1191/136216898668159830.
https://doi.org/10.1191/136216898668159830.
https://orcid.org/10.1037/a0012840
https://doi.org/10.3390/su14031372
https://doi.org/10.3390/su14031372
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1017/S0267190501000071
https://doi.org/10.1017/S0267190501000071
https://doi.org/10.46988/IJIHRM.04.01.2023.001
https://doi.org/10.46988/IJIHRM.04.01.2023.001

Forum for Linguistic Studies | Volume 07 | Issue 07 | July 2025

[23]

[25]

[26]

[27]

[28]

in English language grammar. Cogent Education,
8(1), 1870801. DOI: https://doi.org/10.1080/233118
6X.2020.1870801

Albahouth, K., 2024. The impact of a pedagogic
intervention on learner engagement in Saudi EFL
grammar classes: A focus on flipped and interac-
tive pedagogy [Doctoral dissertation, University of
Southampton]. Available from: https://eprints.soton.
ac.uk/489342/. (cited 10 May 2025).

Alswualil, F. 1., 2015. The Influence of Religious and
Cultural Attitudes on Engagement among Learners
of English As a Foreign Language in Saudi Arabia.
[Unpublished doctoral dissertation].

Aubrey, S., King, J., Almukhaild, H., 2022. Language
learner engagement during speaking tasks: A longi-
tudinal study. RELC Journal. 53(3), 519-533. DOI:
https://doi.org/10.1177/0033688220945418
Barchard, K. A., Brackett, M. A., & Mestre. J.
M. (2016). Taking stock and moving forward: 25
years of emotional intelligence research. Emo-
tion Review, 8(4), 289-289. DOI: https://doi.
org/10.1177/1754073916650562

Bitrian, P., Buil, 1., Catalan, S., 2021. Enhancing user
engagement: The role of gamification in mobile apps.
Journal of Business Research, 132, 170-185. DOI:
https://doi.org/10.1016/j.jbusres.2021.04.028
Bygate, M., Samuda, V., 2009. Creating Pressure in
Task Pedagogy: The Joint Roles of Field, Purpose,
and Engagement within The Interaction Approach.
In: Mackey A., Polio C. (eds.). Multiple Perspectives
on Interaction. Second Language Research in Honor
of Susan M, 1st ed. Gass. Routledge: New York, NY,
USA. pp.90-116.

Dao, P. (2021). Effects of task goal orientation on

[30]

[32]

[33]

[34]

[35]

401

learner engagement in task performance. Internation-
al Review of Applied Linguistics in Language Teach-
ing. 59(3), 315-334. DOI: https://doi.org/10.1515/
iral-2018-0188

Bates, R.A., 2005. Multivariate Research Methods.
In: Swanson, R.A., Holton, E.F. (eds.). Research in
Organizations: Foundations and Methods of Inquiry.
Berrett-Koehler Publishers, Inc: San Francisco, CA,
USA. pp. 115-142.

Loépez, M.1., Callao, M.P., Ruisanchez, 1., 2015. A tu-
torial on the validation of qualitative methods: From
the univariate to the multivariate approach. Analytica
Chimica Acta. 891, 62-72.

Benjamin, A., 2024. Studying the student’s percep-
tions of engagement and problem-solving skills for
academic achievement in chemistry at the higher sec-
ondary level. Education and Information Technolo-
gies. 29(7), 8347-8368.

Eerdemutu, L., Dewaele, J.M., Wang, J., 2024. De-
veloping a short language classroom engagement
scale (LCES) and linking it with needs satisfaction
and achievement. System. 120, 103189.

Sukserm, P., 2024. Understanding Latent Variables in
EFL Contexts. Shanlax International Journal of Edu-
cation. 12(4), 60—69.

Eden, C.A., Chisom, O.N., Adeniyi, I.S., 2024. Inte-
grating Al in education: Opportunities, challenges,
and ethical considerations. Magna Scientia Advanced
Research and Reviews. 10(2), 006—013.

Yi, S., Li, W.,, Zhang, Y., et al., 2025. Exploring the
impact of technology on foreign language learning:
A multivariate meta—meta-analysis study. Educa-
tional Technology Research and Development. 73(1),
35-58.


https://doi.org/10.1080/2331186X.2020.1870801
https://doi.org/10.1080/2331186X.2020.1870801
https://eprints.soton.ac.uk/489342/.
https://eprints.soton.ac.uk/489342/.
https://doi.org/10.1177/0033688220945418
https://doi.org/10.1177/1754073916650562
https://doi.org/10.1177/1754073916650562
https://doi.org/10.1016/j.jbusres.2021.04.028
https://doi.org/10.1515/iral-2018-0188
https://doi.org/10.1515/iral-2018-0188

