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Abstract

Developing research skills and academic literacy is essential for student success, yet their
progression often varies across multilingual higher education systems. This study inves-
tigates these competencies among 692 bachelor’s and master’s students in Kazakhstan’s
trilingual higher education context, where Kazakh, Russian, and English serve as languages
of instruction. The contributions of multilingual academic practices, language of instruc-
tion, reading proficiency in three languages, peer collaboration, teacher facilitation, learner
autonomy, and academic performance were examined using hierarchical regression and
cumulative logit models. Results show that multilingual academic practices emerged as
the strongest and most consistent predictor of both research skills (3 = 0.56) and academic
literacy ( = 0.69), explaining 38% and 49% of variance respectively and clearly outper-
forming medium of instruction, single-language reading proficiency, and programme level.
Peer collaboration, teacher facilitation, and academic performance emerged as the most
powerful predictors of students” overall self-assessed research competence. The findings
position multilingualism as both linguistic and cognitive resource, offering implications
for curriculum design, staff training, and multilingual research-based learning in higher
education. The study advances international scholarship on multilingual higher education.

Keywords: multilingual higher education; multilingualism; research skills; academic
literacy; learner autonomy; teacher facilitation; peer collaboration; language of instruction;
Kazakhstan; trilingual education; student self-assessment

1. Introduction

In contemporary times, higher education (HE) plays a pivotal role in equipping
students with the necessary skills for academic and professional success. In the context
of globalized education, the development of research skills and academic literacy has
become a central concern and priority within HE. These competencies are fundamental
for preparing Higher Educational Institutions (HEIs) students to think critically, engage
actively in scholarly inquiry, and contribute to the creation of transformative knowledge
that extends beyond their disciplinary boundaries. Research skills empower students to
navigate complex information sources, formulate evidence-based arguments, and develop
intellectual autonomy necessary for lifelong learning (Sakkeer, 2023).

In HE, it is common for students to carry out a research project and to write about
specific subjects, the final part of their undergraduate programme. Undergraduate research
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projects often consist of methodology module and several phases in which students have
to carry out a literature review, prepare a research plan, collect and analyze their data, and,
finally, present the findings in a thesis (Agricola et al., 2018, p. 542).

Academic literacy encompasses a broad range of abilities including critical reading,
writing, and communication skills that are indispensable for student success in diverse
academic and professional contexts (De Henau, 2024). As HE increasingly embraces
inquiry-based and collaborative learning pedagogies, fostering these competencies is vital
for equipping students with the tools to meet global academic and societal challenges
(Keser Aschenberger & Pfeffer, 2021). It incorporates the ability to read, analyze, synthesize,
and use primarily existing materials rather than create new ones. It usually refers to the set
of cognitive, linguistic, and social practices that enable individuals to participate effectively
in academic and research communities, while research skills help students to conduct
systematic investigations and communicate findings effectively. Together, students can
represent key indicators of academic success and professional readiness in an increasingly
knowledge-driven society. The literacy practices that are valued in the university emerge
from specific disciplinary histories, yet students are often expected to master these as if
they were common sense and natural (Boughey & McKenna, 2016).

In recent years, especially in Central Asia, the attention of academic society has been
directed toward the role of multilingual HE in shaping student’s academic competencies.
According to Van der Walt (2013) argued that multilingual HE is strongly connected with
processes such as globalisation and internationalisation. Modern multilingual environ-
ment offers unique opportunities for cognitive development, intercultural awareness, and
broader access to academic discourse. At the same time, it brings some specific challenges
related to the acquisition of advanced literacy practices and the mastery of disciplinary
research norms. Scholars argue multilingual HE can both support and complicate the
process of academic literacy and research skills development, depending on how HEIs
structure their instructional and learning practices.

HE in Kazakhstan provides a particularly relevant context for exploring these dynam-
ics. Kazakhstan’s HE context, shaped by multilingualism and multicultural policies, is
uniquely positioned for examining the intersection of language and academic development.
National reforms actively promote the integration of Kazakh, Russian, English, and other
languages, resulting in a complex educational environment that strongly influences stu-
dents’ research engagement and academic activities (Zhumay et al., 2021; Koptleuova et al.,
2023). However, empirical studies investigating the impact of these multilingual practices
on research skills and academic literacy in Kazakh HEIs remain limited, with most local
research focused on broader language policy or educational reforms, leaving an important
gap in the literature (Karabassova, 2020; Yermekova et al., 2024).

According to Dauletkeldyyeva et al. (2024), the implementation of multilingualism
is a complex, cross-sectoral issue affecting social, cultural, economic, and educational
domains, and plays a key role in supporting the vitality of less widely used languages.
Through sociological, statistical, and comparative methods, their study examines how
multilingual models and practices are introduced in Kazakhstan’s education system. Its
findings demonstrate that multilingualism is essential for both individual and societal
development, highlighting the importance of integrating multilingual approaches into
educational policy and teacher preparation.

This study seeks to address this gap by analyzing the relationship between multi-
lingual HE, research skills, and academic literacy in Kazakhstani HE. It contains both
theoretical and practical research on how multilingual education practices shape students’
acquisition of essential academic competencies; identifies institutional and personal factors
that support or hinder this process. The findings contribute to international studies on
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multilingual HE and provide practical recommendations for enhancing academic literacy
and research skills development process using the case of Kazakhstan and comparable
multilingual contexts.

Research Questions and Hypotheses

RQL1. To what extent does the language of study (Kazakh, Russian, English) influence
students’” autonomy, research preparedness, and confidence in research skills?

H1. There is a positive correlation between multilingualism in education and students’ research
skills and academic literacy.

H2. Students with higher levels of multilingual academic engagement will demonstrate stronger
research skills and higher academic literacy.

H3. There will be statistically significant differences between language-of-instruction groups in
their levels of autonomy, research readiness, and confidence in their skills.

H4. The level of academic reading in Kazakh, Russian, and English predicts the level of students’
research skills.

RQ2. Which factors (linguistic background, peer collaboration, teacher facilitation)
best predict students” overall level of research skills and academic literacy in Kazakhstani
universities?

H5. Linguistic background, peer collaboration, teacher facilitation, and autonomy in learning are
the best predictors of students’ self-assessment of their research and academic skills.

RQ3. Is there a correlation between students” academic performance and their level of
self-assessment of research and academic skills?

H6. Academic performance is positively associated with students’ self-assessment of their research
and academic skills.

2. Literature Review

Nowadays, many challenges are connected with the modern requirements of society in
the educational area, but traditional universities have repeatedly been criticized for placing
their staff and students isolated from the real world (Rabin et al., 2019; Compagnucci &
Spigarelli, 2020; Watson & Watson, 2013). While Kuada (2012) highlights the value of
problem-based approaches, recent research from Kazakhstan shows that these approaches
require cultural and institutional adaptation. Studies reveal that students enter university
from strongly teacher-centred learning traditions and often lack sustained exposure to
academic literacy practices in multiple languages (Tajik et al., 2024; Zhumay et al., 2021).

Foundation-level research also demonstrates that students need explicit scaffolding
and guided academic socialisation to engage effectively with inquiry-driven tasks (Doe-
bler, 2025). Furthermore, analyses of national education reforms show that pedagogical
innovations stall when introduced without sufficient alignment to local teaching cultures,
institutional routines, and teachers’ preparedness (Karabassova, 2020).

Developing students’ research abilities requires supportive ecosystems that link
schools, universities, and workplaces. Students who are exposed to research will be able to
use their research skills in the future to create something new and help society progress. Ac-
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cording to Bieschke et al. (1996), more organized assessment of research and the individual
competence of research can help students and faculty to improve research involvement.

Moreover, different inquiries demonstrate that a lot of undergraduates need men-
torship of their scientific works and institutional support to implement research results
effectively. International studies reinforce this point: active and collaborative learning envi-
ronments foster the habits of mind that underlie research, including problem formulation,
critical analysis, and reflection (Banu et al., 2022; Qureshi et al., 2023). Such findings suggest
that research skills do not develop in isolation but through carefully structured, interactive
pedagogies. However, research skills cannot be fully developed without academic literacy
which is the key point to the successful implementation of research results.

Furthermore, academic literacy is now widely understood not merely as mastery of
grammar or academic vocabulary but as the ability to participate in disciplinary knowledge-
making. Structured debate has been shown to improve critical thinking and writing, par-
ticularly in terms of constructing evidence-based arguments and identifying assumptions
(Aarar & Pérez Valverde, 2025). Studies on debating in virtual classrooms illustrate that
students make measurable progress in their reasoning skills while simultaneously strength-
ening their capacity to structure academic texts (Aarar & Pérez Valverde, 2025). Moreover,
research confirms that collaborative approaches such as peer review, small-group tasks, and
dialogic teaching—create fertile ground for the development of academic literacy (Qureshi
et al., 2023).

In essence, academic literacy is best cultivated when students are encouraged to argue,
reflect, and write in contexts that require the negotiation of meaning. Furthermore, when
conducting study of research skills and academic literacy development different factors
should be mentioned. It's necessary to develop students” research skills and academic
literacy taking into account the educational environment which is considered as one of the
main factors predicting future success. For this reason, multilingual education should be
mentioned since it allows HEIs students and instructors to find and use necessary data in
different languages.

Individuals, communities and societies have always been multilingual (Pirhonen,
2023). Increasing migration around the globe in the 21st century has led to multilingual
students in more and more classrooms. Most often, the language of instruction is solely
the dominant language of the country, not the students” home languages. Teachers have to
ensure that all students can benefit from their instruction which places increasing demands
on both teachers and students, so content will be in a multilingual context (Alisaari et al.,
2019). According to Albaba (2025), by moving beyond monolingual norms and recognizing
linguistic diversity as an asset, educators can enhance cognitive engagement, foster inclu-
sivity, and contribute to decolonizing academic spaces. It is also important to highlight
theoretical foundations for the development of these concepts. Vygotsky’s sociocultural
theory remains essential for explaining the development of thinking and language in multi-
lingual learners. According to Vygotsky (1978), language mediates cognitive processes, and
learning occurs through culturally situated social interaction. Incorporating these classical
foundations provides historical continuity and grounds contemporary perspectives in es-
tablished psychological theory. The work also supports the idea that multilingual cognition
emerges through dynamic participation in diverse linguistic environments.

In multilingual contexts, Vygotsky’s ideas extend to how multiple languages mediate
cognition. For instance, bilingual learners may leverage their full linguistic repertoire to
scaffold understanding, as languages are not isolated silos but interconnected semiotic
resources (Lantolf & Poehner, 2014; Swain & Lapkin, 2002). Vygotsky’s emphasis on the
social origins of cognition aligns with multilingual classrooms, where peer interactions in
diverse languages foster collaborative problem-solving (Donato, 1994).
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Complementary to Vygotsky’s approaches is Cummins’s linguistic interdependence
hypothesis, which posits that proficiency in one language supports another through a com-
mon underlying proficiency. This framework bridges cognitive and educational domains,
suggesting that strong home language development bolsters second language acquisition
and academic success (Cummins, 2008).

A more recent theoretical advancement is translanguaging theory, proposed by Garcia
and Wei (2014), which views multilingualism not as the sum of separate languages but as
a dynamic, integrated system. This theory critiques “named languages” as sociopolitical
constructs and emphasizes pedagogical translanguaging—strategic classroom practices that
encourage code-meshing to support learning (Otheguy et al., 2015). Grounded in Vygotsky’s
mediation, translanguaging positions language as a tool for cognitive expansion: by allowing
learners to draw on all resources, it extends zone of proximal development, enabling deeper
conceptualisation and identity affirmation (Cenoz & Gorter, 2013; Palmer et al., 2014). Recent
systematic reviews underscore translanguaging’s role in fostering equitable multilingual
pedagogies, particularly in superdiverse settings (Moraru et al., 2025).

Integrating these classics, the theoretical framework here posits multilingual education
as a sociocultural process where languages mediate cognitive growth, with translanguag-
ing as a mechanism for leveraging Vygotsky’s zone of proximal development in diverse
linguistic ecologies (Lantolf & Poehner, 2011).

However, multilingual HE cannot be fully understood without examining student
agency and beliefs. Discourse-analytic work has shown that many first-year university
students tend to underestimate their own role in language learning, attributing success
to external factors (Pirhonen, 2023). This highlights the importance of pedagogies that
explicitly strengthen learner agency and self-efficacy. Assignments that mobilise more
than one language—drawing on Kazakh, Russian, and English for different stages of the
research and writing process—can support both identity development and academic com-
petence. Related studies on heritage-language collaboration demonstrate how interaction
in multiple languages can improve awareness of audience and textual structure (Qian
& Daiute, 2025). These mechanisms are directly transferable to multilingual university
settings in Kazakhstan, where trilingual policies are a central part of the national agenda.

The growing role of multilingual HE is closely tied to processes of internationalisa-
tion and the global dominance of English in academia. In Kazakhstan, this process has
particular resonance: English is perceived not only as a language of access to scientific
knowledge but also as a symbol of integration into international academic networks. Re-
cent analyses indicate that students frequently interpret the acquisition of English as a
forward-looking choice, linked to professional opportunities and academic mobility, while
also distancing themselves from post-Soviet educational legacies (Hwami, 2024). From
the perspective of the geopolitics of knowledge, such processes can reproduce hierarchies,
where knowledge produced in the West is valorised, and local contexts risk being seen
merely as recipients (Hwami, 2024). For Kazakhstan, the challenge is therefore to engage
critically with international models while ensuring that local epistemologies remain visible
and valued.

National policy also reflects this orientation. The current HE strategy prioritizes
preparing graduates for participation in the knowledge economy, with strong emphasis on
competencies that require well-developed research and academic literacy skills (Begaliyeva
et al., 2025). In this respect, language policy and competency development are not parallel
concerns but are deeply interconnected. According to Zhumay et al. (2021), “The Republic
of Kazakhstan is carrying out a radical modernisation of the education system and actively
introducing a multilingualism policy in the educational process” (p. 56). Zhumay et al.
(2021) refers to multilingualism as strategically important task of education.
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Kazakhstan'’s trilingual education policy and English-medium instruction (EMI) ini-
tiatives are promoted as key to global competitiveness and graduate employability. At
the same time, scholars caution that the wholesale adoption of English risks reinforcing
dependence on external centres of knowledge if not critically adapted (Hwami, 2024).
Trilingual education (Kazakh, Russian, English) fosters not only multilingual competence
but also research mobility and exposure to global academic practices—crucial components
of research skills. Also, Kazakhstan has built its education system upon the triple pillars of
Kazakh, Russian, and English. Through international integration, the education system has
been taking firm steps forward to its internationalisation, in accordance with national and
cultural values (Duman, 2024, p. 66).

According to Aminova et al. (2025, p. 25), psychological aspects of bilingualism and
multilingualism contribute to cognitive flexibility, meta-linguistic awareness, and cross-
cultural understanding of all foundational for developing research thinking and academic
literacy. For this reason, the most effective approaches are those that integrate EMI into
pedagogies that deliberately foster research skills and academic literacy across all three
languages. This alignment ensures that language policy supports, rather than replaces, the
broader academic mission of universities.

The reviewed literature converges on several points relevant for Kazakhstan. First,
institutional ecosystems that connect schools and universities are vital for developing
research competence. Second, dialogic and collaborative pedagogies—debate, peer learn-
ing, and joint projects are proven engines of academic literacy. Third, multilingual task
design that acknowledges student agency provides both linguistic and epistemic benefits.
Finally, internationalisation strategies, including EMI, should be critically adapted to local
conditions to avoid reproducing epistemic hierarchies. Together, these findings suggest
that Kazakhstan can strengthen its multilingual HE system by embedding research skills
and academic literacy as central, rather than peripheral, outcomes.

3. Methods
3.1. Design

The study employed a cross-sectional survey design to examine how linguistic back-
ground, instructional factors, and collaborative practices relate to academic literacy, au-
tonomy, and research preparedness among university students in Kazakhstan. Data were
collected using an online questionnaire administered via Google Forms in 2025.

The survey was developed in Kazakh and Russian to ensure accurate comprehension
for students with different linguistic profiles. Before its launch, a pilot study with 26 stu-
dents was conducted to refine item wording, test usability, and determine the average
completion time. Feedback from the pilot resulted in several adjustments that improved
clarity and internal coherence.

Multilingualism in this study was operationalised through three indicators:

1.  Language of study (Kazakh, Russian, or English as the medium of instruction);
Self-reported language use in academic tasks (reading, writing, searching for sources);

3.  Students’ perceptions of how the instructional language supported or constrained
academic work (measured by the Language of Study Effects scale).

This approach reflects multilingual practice in Kazakhstani HE rather than only for-
mal proficiency.

3.2. Participants

A total of 803 students initially responded to the survey. After excluding incom-
plete/declined submissions (1 = 84) and doctoral students (n = 27), the final dataset com-
prised 692 participants, representing national, regional, and private universities across all
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regions of Kazakhstan (see Table 1). The analytical focus of the study was on bachelor’s and
master’s students, as these groups represent the relevant range of research preparedness,
being examined avoid potential bias associated with the more advanced research training
of doctoral students, their responses were excluded from the final analysis.

Table 1. Distribution of respondents by university type and programme level.

National Regional Private
Programme . - . ) . ops Total
Level Universities Universities Universities 1 (%)
n (%) n (%) n (%)
Bachelor 90 (13) 481 (69.5) 23 (3.3) 594 (85.8)
Master 66 (9.6) 31 (4.5) 1(0.1) 98 (14.2)
Total 156 (22.6) 512 (74) 24 (3.4) 692 (100)

Note. Percentages may not total 100 due to rounding. Source: Authors’ survey (2025).

To protect anonymity across multiple participating institutions, demographic data
were intentionally minimised. Recruitment was carried out through university colleagues
and extended professional networks, where the survey link was shared with an invitation
to participate anonymously.

Most respondents were bachelor’s students (85.8%), with 14.2% enrolled in master’s
programmes. Regional universities accounted for the majority of participants (74%), fol-
lowed by national (22.6%) and private institutions (3.4%).

In terms of language of study, 43.8% of respondents studied in Kazakh, 41.5% in
Russian, and 14.7% in English-medium programmes. However, many students reported
regular use of additional languages (e.g., Russian for Kazakh-medm students, Kazakh for
Russian-medium students, and foreign languages such as English, German, or Chinese).

Participants represented a broad range of academic disciplines, reflecting the diversity
of Kazakhstan’s HE landscape. As shown in the data, the largest proportion of respondents
were enrolled in humanities programmes (1 = 325), followed by those studying healthcare
(n =219) and business or economics (1 = 48). Smaller numbers of participants were pursuing
degrees in STEM fields (n = 46) and social sciences (n = 41), while other disciplines such as
forestry, agronomy and agriculture for 13 respondents. This disciplinary spread indicates
that the sample was primarily composed of students from fields where academic literacy
and research skills are integral components of the curriculum, with notable representation
from both applied and theoretical domains.

3.3. Instruments

The questionnaire contained 36 closed-ended items divided into thematic sections
covering autonomy, research preparedness, collaboration, teacher facilitation, academic
literacy, multilingual academic practices, and language-of-study effects. Items were rated
on 5-point Likert scales (1 = strongly disagree ... 5 = strongly agree), with tailored scales
for confidence and collaboration frequency.

Several items were adapted from established instruments on learner autonomy (Ben-
son, 2011), academic literacy (Weideman, 2003), and collaborative learning (Qureshi et al.,
2023). Adaptations focused on ensuring relevance to the Kazakhstani HE context, and
all adapted items were reviewed during the pilot study for cultural and linguistic appro-
priateness. The overall questionnaire was designed in direct alignment with the research
questions, hypotheses, and key constructs identified in the literature.

The constructs were: Learner Autonomy (5 items)—self-directed goal-setting, moni-
toring, and use of resources; Research Preparedness & Confidence (7 items)—confidence
in designing projects, formulating questions, and locating /evaluating sources; Peer Col-
laboration (6 items)—frequency and quality of working with classmates and peer review;
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Teacher Facilitation (4 items)—instructor guidance, modelling of practices, and feedback;
Academic Literacy Outcomes (8 items)—paraphrasing, integrating sources, structuring
arguments, referencing, and academic integrity; Multilingualism and Language of Study
Effects (4 items)—perceptions of how the medium of instruction helps or hinders academic
work; Research Activity and Overall Index (2 items)—time on research tasks, number of
sources used and global self-rating of skills.

3.4. Procedure

The survey was conducted online and remained open for four weeks. Participants
accessed the questionnaire through a secure link distributed through university colleagues,
institutional contacts, and extended professional networks. Before beginning the survey,
students viewed an information sheet describing the study and submitted informed consent
electronically. No identifying data were collected.

Students completed the survey independently on personal devices. Average comple-
tion time (determined during piloting) was approximately 15-20 min. Self-report measures
are subject to limitations, including potential misestimation of skill level and social desir-
ability bias. These limitations were considered when interpreting the results.

Responses were automatically anonymised and exported to statistical software for
analysis. Ethical approval for the study was obtained from the authors’ institutional
ethics committee.

3.5. Data Analysis

The data were analysed using a combination of descriptive and inferential statistical
procedures in R (version 4.4.3; R Core Team, 2025) using the RStudio environment. De-
scriptive statistics, including means, standard deviations, and distributional characteristics,
were used to describe the sample and summarize the properties of each scale. Internal
consistency of the constructs was assessed using Cronbach’s alpha coefficients.

To evaluate the factorial validity of the measurement model, a confirmatory factor
analysis (CFA) was conducted, assessing factor loadings, convergent and discriminant
validity, as well as composite reliability (w). The results of the CFA are presented in
the Results section. A correlation heatmap was then produced to preliminarily identify
associations among the variables. Spearman’s and Pearson’s correlation analyses were
applied to examine the relationships between multilingualism, academic literacy, and
research skills.

Before conducting the regression analysis, several mixed-effects null models were
tested to determine whether the hierarchical structure of the data needed to be taken
into account. University type, programme level, and academic programme were treated
as random intercepts. Across all cases, the intraclass correlation coefficients (ICC) were
extremely low (ICC = 0.01-0.06), and model comparisons using the Akaike Information
Criterion (AIC) showed no improvement in model fit (AAIC < 2). These results indicate an
absence of meaningful clustering; therefore, subsequent analyses were conducted using
fixed-effects models.

Hierarchical linear regression models were then used to assess the extent to which
multilingualism, language of instruction, academic reading proficiency, and programme
level predicted students’ research skills and academic literacy.

Group differences among students enrolled in Kazakh-, Russian-, and English-medium
programmes were examined using a one-way analysis of variance (ANOVA).

Finally, a cumulative logit model was constructed to identify the predictors of students’
self-assessed research and academic skills. This variable was measured using a single-
item indicator capturing students’ global subjective self-assessment of their research and
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academic abilities. The model included the following predictors: linguistic background
(number of languages used), peer collaboration, teacher facilitation, learner autonomy, and
academic performance.

4. Results

The results in this section are organised according to the research questions and hy-
potheses presented above. Overall, these analyses aim to examine how multilingualism,
various learning factors, and students’” academic performance interact with the develop-
ment of students’ research and academic skills.

4.1. Measurement Model Validation (CEFA)

A confirmatory factor analysis (CFA) was conducted using the DWLS estimator,
which is appropriate for ordered categorical indicators. The measurement model included
four latent constructs: autonomy, research preparedness, peer collaboration, and teacher
facilitation. The model demonstrated acceptable fit to the data: x2(203) = 1660.42, p < 0.01,
CFI=0.92, TLI = 0.91, RMSEA = 0.10 (90% CI: 0.10-0.11), and SRMR = 0.07 (see Table 2).
Although the RMSEA value is slightly above the commonly recommended threshold, this
is typical for CFA models with categorical indicators and DWLS estimation. Other indices
(e.g., GFI1 = 0.99, CFI and TLI > 0.90, SRMR < 0.08) indicate an overall acceptable model fit.

Table 2. Summary of CFA Results for the Four Latent Constructs.

Standardized 2 s
Factor Loadings (Range) R* (Range) AVE Reliability (w)
Autonomy 0.96-1.13 0.50-0.70 0.60 0.84
Research 0.98-1.08 0.55-0.60 0.59 0.90
Preparedness
Peer
Collaboration 0.93-1.11 0.51-0.74 0.64 0.93
Teacher 1.00-1.01 0.69-0.82 0.81 0.92
Facilitation

Note. Standardized loadings, R?, AVE, and composite reliability (w) are reported for each latent construct.
AVE > 0.50 indicates adequate convergent validity, and w > 0.70 reflects acceptable internal consistency.

All factor loadings were statistically significant (p < 0.01), ranging from 0.93 to 1.13,
which demonstrates strong relationships between items and their corresponding latent
constructs. Convergent validity was supported, with AVE values between 0.59 and 0.81.
Discriminant validity was confirmed, as all HTMT ratios were below the recommended
cut-off of 0.85. Reliability estimates were satisfactory: McDonald’s w ranged from 0.84 to
0.93, and Cronbach’s « ranged from 0.83 to 0.91.

Overall, the four-factor measurement model demonstrated strong construct validity
and reliability, indicating that the instruments used were appropriate for measuring the
targeted dimensions of students’ research and academic competencies.

4.2. Correlation Analysis

Before testing the hypotheses, we examined the overall correlation structure among all
continuous study variables. A correlation heatmap was generated to visualise the relation-
ships between predictors and outcome measures and to assess potential multicollinearity
(Figure 1).

As shown in Figure 1, the predictors demonstrated low to moderate intercorrelations,
indicating the absence of multicollinearity issues. Moderate positive relationships were
observed between learner autonomy, peer interaction, and teacher facilitation, on the one

https:/ /doi.org/10.3390/educsci16010021


https://doi.org/10.3390/educsci16010021

Educ. Sci. 2026, 16, 21

10 of 21

hand, and research outcomes, on the other. This suggests that these learning environment
factors tend to co-evolve.

Self-Assessment

Academic Literacy .
Research Skills ...
Research Preparedness
Reading Proficiency (English)
Reading Proficiency (Russian)
Reading Proficiency (Kazakh)
Multilingualism
Number of Languages
GPA
Teacher Facilitation

Peer Collaboration

Autonomy .

Figure 1. Correlation heatmap of the study variables.

In contrast, reading literacy measures (in Kazakh, Russian, and English) demonstrated
only weak relationships with research outcomes, suggesting that language reading skills
are not strongly associated with self-reported research competencies in this sample.

4.3. Test of Hypotheses

RQ1: To what extent does the language of study (Kazakh, Russian, English) influence
students’” autonomy, research preparedness, and confidence in research skills?

H1. There is a positive correlation between multilingualism in education and students’ academic
literacy and research skills.

Since the correlation heatmap revealed clear positive associations between multilin-
gualism & language of instruction effects, academic literacy, and students’ research skills,
it was decided to statistically test these observed relationships. To this end, a Spearman
rank-order correlation analysis was conducted, as the distribution of the variables deviated
from normality.

The results revealed strong positive correlation between multilingualism in education
and students” academic literacy (p = 0.67, p < 0.001), as well as between multilingualism
and research skills (p = 0.64, p < 0.01) (Figure 2).

r=0.703

p =0.679

Multilingualism (Mean)
Multilingualism (Mean)

1 2 3 4 5 1 2 3 4 5

Academic Literacy (Mean) Research Skills (Mean)

Figure 2. Scatter plots showing the relationship between multilingualism (mean score) and academic
literacy (mean score) as well as research skills (mean score).

Pearson’s correlation analysis was additionally to confirm the robustness of these
associations. The results were consistent with the Spearman analysis: multilingualism
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correlated positively with academic literacy (r = 0.70, p < 0.01) and research skills (r = 0.65,
p < 0.001).

In Figure 2, the data points lie close to the regression line, which confirms the posi-
tive correlations identified in the statistical analysis. No substantial outliers or nonlinear
patterns were observed, which further supports the stability of this relationship. These
results indicate a clear and stable positive association between multilingualism in edu-
cation, academic literacy, and students’ research skills. Thus, Hypothesis H1 received
empirical support.

H2. Students with higher levels of multilingual academic engagement will demonstrate stronger
research skills and higher academic literacy.

Building on the previously obtained results, we next examined whether multilingual
academic engagement predicts students’ levels of research skills and academic literacy.

Before conducting the regression analyses, the homogeneity of language groups by
programme level (bachelor’s/master’s degree) was checked. The descriptive statistic is
presented in Table 3.

Table 3. Distribution of students by language of instruction and programme level.

Language of Instruction n Bachelor (1, %) Master (n, %)
English 102 63 (61.8%) 39 (38.2%)
Kazakh 303 258 (85.1%) 45 (14.9%)
Russian 287 273 (95.1%) 14 (4.9%)
Total 692 594 98

The proportion of undergraduate students differed significantly between the groups:
61.8% of undergraduates studied in English; 85.1% in Kazakh; and 95.1% in Russian.
A x? test revealed a statistically significant interaction between language and level of
instruction (x?(2) = 69.09, p < 0.001), indicating an imbalance between the groups for this
parameter. Therefore, the programme level variable was additionally included in the
regression models as a fixed predictor to control for potential confounding effects arising
from group imbalance.

To examine the impact of multilingual academic engagement, language of instruction,
and academic reading proficiency in Kazakh, Russian, and English on students’ research
skills and academic literacy, two sets of hierarchical linear regression models were con-
structed, including the programme level variable (undergraduate /master’s). The statistical
indicators for the comparison of the first set of models are presented in Table 4 (for re-
search skills).

Table 4. Comparison of Hierarchical Linear Regression Models Predicting Research Skills.

Model Predictors Included AIC BIC R? AF p
Model 0 Intercept only 1985.14 1998.87 - - -
Model 1 +Multilingualism 1791.49 1811.56 0.37 412.56 <0.001 ***
Model 2 +Language of Instruction 1788.13 1814.53 0.37 2.40 0.092

+Reading Proficiency ‘
Model 3 (Kazakh, Russian, English) 1787.54 1820.28 0.38 2.85 0.037
Model 4 +Programmes Level 1789.11 182819 038 0.69 0.406

(Bachelor/Master)

Note. * p < 0.05. *** p < 0.001.
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Model 1, which included multilingualism, provided the largest improvement in model
fit relative to the null model (AF = 412.56, p < 0.001), reducing AIC and BIC most substan-
tially. Adding language of instruction (Model 2), academic reading proficiency in Kazakh,
Russian, and English (Model 3), and programmes level (Model 4) did not yield statistically
significant improvements.

Although English reading proficiency reached statistical significance in the full model
(p =0.019), its effect was extremely small (3 = —0.061) and therefore lacks practical relevance.
Model 4 explained 38% of the variance in research skills (R? = 0.38). Across all models,
multilingualism consistently emerged as the only strong and robust predictor of students’
research skills (3 = 0.556, p < 0.001) (see Table 5).

Table 5. Regression coefficients for the full model predicting students’ research skills (Model 4).

Predictor Estimate () SE t r
Intercept 1.511 0.129 11.74 <0.001 ***
Multilingualism 0.556 0.027 20.10 <0.001 ***
Language of Instruction: Kazakh 0.078 0.067 1.16 0.246
Language of Instruction: Russian 0.040 0.075 0.54 0.592
Reading Proficiency (Kazakh) —0.019 0.027 —0.71 0.478
Reading Proficiency (Russian) —0.009 0.023 —0.40 0.684
Reading Proficiency (English) —0.061 0.025 —2.35 0.019*
Programme Level (Master) 0.052 0.063 0.83 0.406
Note. * p < 0.05. *** p < 0.001. Multilingualism remained the only strong predictor ( = 0.556, p < 0.001). The
effect of English reading proficiency, although statistically significant (p = 0.019), was negligible in magnitude
(B = —0.061). All other predictors were non-significant.

Thus, Hypothesis H2 was fully supported: students with higher levels of multi-lingual
academic engagement demonstrated substantially higher research skills.

The model also tested Hypothesis H4, which examined of academic reading profi-
ciency in different languages. Although English reading proficiency showed statistical
significance in the full model (p = 0.019), its contribution was negligible and did not improve
the model fit. Reading proficiency did not add explanatory power beyond multilingualism,
and therefore Hypothesis H4 was not supported.

The results of the second series of models showed a similar pattern. Adding multilin-
gualism to the model also led to a significant improvement in model fit compared with the
null model, F(1, 690) = 675.83, p < 0.001 (see Table 6).

Table 6. Model Comparison for Predicting Academic Literacy.
AModel
: 2
Model Predictors Included AlIC BIC R (ANOVA)
Model 0 Intercept only 1592.17 1601.25 - - -
Model 1 +Multilingualism 1121.66 1135.28 0.49 Model Lvs. = _; g1 #es
Model 0
+Language of Instruction Model 2 vs.
Model 2 (Kazakh, Russian) 1124.73 1147.42 0.49 Model 1 0.629
+Reading Proficiency Model 3 vs.
Model 3 (Kazakh, Russian, English) 1130.23 1166.55 0.49 Model 2 0.921
+Programme Level Model 4 vs.
Model 4 (Bachelor /Master) 1128.56 1169.42 0.49 Model 3 0.057

Note. *** p < 0.001. Model 1 shows the largest improvement in fit relative to the null model. Adding Language of
Instruction, reading proficiency, or programme level does not significantly improve model fit (all p-values > 0.05).
Multilingualism remains the only strong and consistent predictor across all models.
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Multilingualism emerged as the strongest predictor of academic literacy (3 = 0.687,
p < 0.001), explaining 49% of the variance in the results (R? = 0.49) (see Table 7).

Table 7. Regression coefficients for the full model predicting students’ academic literacy (Model 4).

Predictor Estimate (3) SE t r
Intercept 0.927 0.131 7.046 <0.001 ***
Multilingualism 0.687 0.028 24.527 <0.001 ***
Language of Instruction: Kazakh —0.004 0.069 —0.058 0.954
Language of Instruction: Russian 0.074 0.078 0.959 0.338
Reading Proficiency (Kazakh) 0.020 0.027 0.713 0.476
Reading Proficiency (Russian) —0.007 0.024 —0.310 0.757
Reading Proficiency (English) —0.020 0.026 —0.749 0.454
Programme Level (Master) 0.122 0.064156 1.908 0.0568 *

Note. ***p < 0.001. T p < 0.10 (marginal). Model 4 explains approximately 49% of the variance in academic literacy
(R? = 0.49).

Adding language of instruction, reading literacy scores, and programme level did
not improve the model (all p-values > 0.05). Reading scores in Kazakh and Russian were
statistically insignificant (all p-values > 0.65). The programme level showed a marginal
trend (3 = 0.122, p = 0.057), suggesting a weak tendency for Master’s students to report
slightly higher academic literacy, although this effect did not reach statistical significance.
The final model (Model 4) explained 49% of the variance in academic literacy.

Consequently, in both sets of regression models, multilingualism in education emerged
as the only consistent and significant predictor, whereas the remaining variables did not
make a substantial contribution to explaining the variability in research skills and academic
literacy. Thus, Hypothesis 2 was empirically supported.

H3. There will be statistically significant differences between language of instruction groups in
their level of autonomy, readiness for research activities, and confidence in their skills.

Although the language of instruction did not emerge as a significant predictor of
research skills or academic literacy in the regression models, assuming that students
studying in different language environments may still differ in their levels of autonomy,
research readiness, and confidence in their research abilities.

These indicators reflect the affective-motivational and behavioural dimensions of
research competence, which may develop differently across educational contexts, even if
research skills themselves are not directly influenced by the language of instruction.

Therefore, we further examined whether students differ in these characteristics de-
pending on the language of instruction. To test group differences in autonomy, research
readiness, and confidence in their skills, ANOVA was conducted.

The results showed no differences between the groups in students’ autonomy,
F(2,689) =1.013, p = 0.36 (see Table 8). A small difference was observed for students’
confidence in their research skills and their readiness for research, F(2, 689) = 3.38, p = 0.03
(see Table 8). However, the effect size was extremely small (n? =0.009), indicating a lack of
practical significance.
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Table 8. Results of one-way ANOVA for autonomy and research preparedness by language of
instruction (n = 692).

Language of

i 2
Outcome Variable Instruction n M SD df F p n

Kazakh 303 41 0.8 2,689 1.01 0.36 -
Autonomy Russian 287 4.0 0.7
English 102 3.9 1.0

Research Kazakh 303 39 0.7 2,689 3.38 0.03 0.009

Preparedness & Russian 287 3.7 0.7
Confidence English 102 3.8 0.8

The results indicate that the language of instruction does not affect students’ level of
autonomy. Students’ readiness for research activities differed slightly across the groups.
However, this difference was weak in terms of effect size and lacked substantive significance.
Therefore, the language of instruction cannot be considered a factor determining students’
readiness for research activities. Thus, Hypothesis H3 was not supported.

H4. The level of academic reading in Kazakh, Russian, and English predicts the level of students’
research skills.

H4 was not supported. As shown in the regression analysis presented above (see
results for Hypothesis 2), academic reading proficiency in Kazakh, Russian, and English
did not significantly predict students’ research skills after accounting for multilingualism.

RQ2: Which factors (linguistic background, peer collaboration, teacher facilitation)
best predict students’ overall level of research skills and academic literacy in Kazakhstani
universities?

H5. Linguistic background, peer collaboration, teacher facilitation, and autonomy in learning are
the best predictors of students’ self-assessment of their research and academic skills.

The next step of our study was to identify the factors that genuinely contribute to
students’ self-assessment of their research and academic skills. We assumed that significant
predictors of this self-assessment may include the number of languages spoken by the
student, peer collaboration, teacher facilitation, and learner autonomy.

To test these assumptions, a cumulative logistic regression model (cumulative logit
model) was constructed, in which students’ self-assessment of their research and academic
skills was treated as an ordinal dependent variable. The following predictors were included
in the model: linguistic background (number of languages spoken), peer collaboration,
teacher facilitation, learner autonomy, academic performance.

This approach allowed us to test Hypothesis H5 (regarding the influence of learning
environment factors) and Hypothesis H6 (regarding the role of academic performance)
within a single integrated model. The results of the analysis are presented in Table 9.

The analysis showed that the strongest and most statistically significant predictor
of students’ self-assessment of their research and academic skills was peer collaboration
(B =1.141, p < 0.001). Students who are more actively engaged in collaborative work with
their peers tend to rate their research and academic skills higher. Teacher facilitation also
made a significant contribution (3 = 0.272, p = 0.011).

In contrast, learner autonomy (3 = 0.185, p = 0.075) and linguistic background (3 = —0.01,
p = 0.900) do not demonstrate a significant influence on students’ self-assessment of research
and academic skills.
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Table 9. Ordinal Logistic Regression Predicting Students’ Self-Assessment of Research and Academic
Skills (n = 692).

Predictor Estimate () SE z P
Number of languages known —0.011 0.085 —0.13 0.900
Peer Collaboration 1.141 0.103 11.09 <0.001 ***
Teacher Facilitation 0.272 0.107 2.55 0.011*
Autonomy 0.185 0.104 1.78 0.075
Academic performance 0.642 0.145 4.43 <0.001 ***

Note. * p < 0.05. *** p < 0.001. Self-assessment measured on a five-level ordered scale (1-5). Model estimated via
cumulative logit link.

Thus, among the four factors specified in Hypothesis H5, only peer collaboration and
teacher facilitation emerged as significant predictors. Therefore, Hypothesis H5 received
partial empirical support.

RQ3: Is there a correlation between students” academic performance and their level of
self-assessment of research and academic skills?

H6. Academic performance is positively associated with students’ self-assessment of their research
and academic skills.

The cumulative logistic regression model showed that academic performance was
a statistically significant and fairly strong predictor of students’ self-assessed research
and academic skills ( = 0.64, p < 0.001). Students with higher academic performances
were substantially more likely to evaluate their research and academic abilities more
positively. This finding suggests that academic achievement is closely linked to students’
confidence in their research competences. One possible explanation is that students with
higher academic performance typically possess more advanced learning strategies, stronger
metacognitive skills, and higher overall academic motivation—all of which may enhance
their confidence in research-related abilities. These results provide clear empirical support
for Hypothesis Hé.

Summarizing the results of the study, we conclude that multilingualism is one of
the important factors influencing students” academic literacy and research skills. In con-
trast, the primary language of instruction did not demonstrate a significant impact on
these outcomes.

Social and pedagogical aspects, particularly peer collaboration and teacher facilitation,
also emerged as important predictors of students” self-assessed research and academic
skills. Furthermore, academic performance showed a strong positive association with
students’” confidence in their research abilities

Taken together, these results highlight the multifactorial nature of research competence
development in a multilingual educational environment. They point to three directions
for interpretation. First, how multilingual academic engagement shapes students’ research
skills and academic literacy. Second, how pedagogical and institutional factors, especially
peer collaboration, teacher facilitation, and academic performance contribute to students’
confidence in their abilities. Third, why the language of instruction and reading proficiency
show minimal effects despite their prominence in policy and practice.

5. Discussion
5.1. Research Skills and Academic Literacy in a Multilingual Context

Overall, students reported moderately high self-assessment level of research prepara-
tion and academic literacy (M = 3.7), suggesting a favorable trajectory in the development
of informed orientations toward research practices and academic standards within the
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Kazakhstani HE sector. However, the results of the study revealed certain differences
between the individual components.

Thus, the indicators of learning autonomy turned out to be relatively high (M = 4.0)
and indicate a conscious approach by students to setting goals and managing their own
learning. At the same time, collaboration with peers (M = 3.2) and the indicators of critical
thinking turned out to be lower, which indicates the predominance of individual forms of
work over collective and analytical ones.

Such observations are consistent with international research indicating that in the
context of developing multilingual education systems, students most often focus on a
deep understanding of the procedural side of research rather than on its epistemological
interpretation (Hyland & Jiang, 2019; Lea & Street, 2006). At the same time, it should
be noted that students’ self-assessment of their own research capabilities often does not
correspond to the level of their actual skills (Labouta et al., 2019).

The present results further indicate a positive association between multilingual learn-
ing and students’ academic literacy and research skills. Consistent with prior work, multi-
lingualism appears to serve not only linguistic but also cognitive functions that support
analysis, abstraction, and reflective judgment (Dougherty, 2021).

This is compatible with evidence that pedagogies leveraging multiple languages,
including translingual approaches, can enhance academic outcomes (Beltran-Palanques
et al., 2024) and foster critical language awareness (Sun, 2023). Multilingual students have
a more flexible mindset when solving research tasks, as they develop the ability to see the
problem through different cultural and linguistic prisms. Accordingly, in the context of
Kazakhstan, multilingualism should be considered as a tool that promotes the development
of cognitive functions, research skills and academic literacy of students.

5.2. Influence of Institutional and Pedagogical Factors

The results of the ordinal logistic regression analysis demonstrated that peer collabo-
ration and academic performance are the strongest predictors, while teacher facilitation is
the moderate predictor of self-assessment level of research skills and academic literacy.

These findings corroborate previous studies emphasizing the effectiveness of research-
based learning (RBL) (Healey et al., 2014) and the academic communities-of-practice model
(Lave & Wenger, 1991).

Effective pedagogical support through explanation, guided supervision, modeling of
research practice, and timely feedback, enables students to internalise academic conventions
and research ethics. Despite the presence of collaborative learning elements, such practices
have not yet been fully integrated into the learning process. As highlighted by Gillies
(2023), Borg and Liu (2013), the successful implementation of collaborative approaches
requires not only a shift away from teacher-dominated instruction but also a transformation
of educational mindsets, supported by consistent institutional policies and resources.

5.3. Language of Instruction and Multilingualism

According to the conducted research, the language of instruction (Kazakh, Russian,
or English) did not emerge as a predictor of research skills or academic literacy; rather, its
influence appears to be context-dependent and is overshadowed by stronger predictors such
as multilingual academic engagement, peer collaboration, and teacher facilitation. These
findings are consistent with studies in multilingual academic literacy (Canagarajah, 2013;
Wingate, 2015), which demonstrate that multilingual environments simultaneously enrich
and complicate the acquisition of research and academic skills. The trilingual education
model in Kazakhstan (Kazakh, Russian, and English) thus presents both opportunities and
challenges: on one hand, it broadens linguistic and cognitive horizons; on the other, it calls
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for comprehensive institutional support to ensure equitable access to academic materials
across languages.

The results of this study indicate that strengthening students’ research skills within
multilingual HE requires structured facilitation, collaborative learning, and the develop-
ment of critical academic literacy. Embedding research-oriented tasks into coursework,
organizing joint projects, and fostering ethical citation practices can enhance students’
autonomy and scholarly competence.

Furthermore, faculty development in Research-Based Learning (RBL) and scaffolded
supervision can improve the quality of research preparation and harmonize student support
across institutions. This approach aligns with recommendations emphasizing the impor-
tance of professional development opportunities such as courses, seminars, and workshops
on the theory and methodology of pedagogical research (Kuchumova & Mukhamejanova,
2025), as well as engagement in collaborative research projects. Insufficient research experi-
ence and low academic engagement among instructors hinder the development of students’
research potential and limit the effective implementation of inquiry-based pedagogies.

At the institutional level, it is advisable to establish multilingual academic writing centers
and cross-linguistic mentoring programmes aimed at simultaneously enhancing students’
linguistic and academic literacies. This strategy aligns with Tinto’s (1993) model of student
integration, which posits that academic development is achieved through the combination of
intellectual engagement and social integration within the learning community.

6. Conclusions

This study examined the relationship between multilingual academic practices, teacher
facilitation, and the development of research skills and academic literacy in Kazakhstani
HE system. Drawing on survey data, the findings provide clear empirical evidence that
multilingualism functions as a substantive cognitive and academic resource. Multilin-
gualism demonstrated a strong and consistent association with both research skills and
academic literacy, and emerged as a significant predictor in the linear regression models.

Institutional and pedagogical factors proved central to students” academic develop-
ment. Peer collaboration, teacher facilitation and academic performance were the most
powerful predictors of students’ self-assessment of research and academic skills, under-
scoring the importance of scaffolded, interactive learning environments.

These findings highlight the need for higher education institutions to integrate mul-
tilingualism within research-based pedagogies rather than treat it solely as a policy goal.
Targeted faculty development in research-based instruction is also essential for strengthen-
ing students’ engagement with academic literacy and inquiry.

Overall, the study contributes to international scholarship on multilingual higher ed-
ucation by demonstrating that multilingual practices play a main role in shaping students’
research readiness when they are supported by facilitative teaching and collaborative learning.

Future research may build on these findings in several important ways. Longitudinal
studies would allow scholars to trace how multilingual academic practices shape students’
research skills and academic literacy over time, providing stronger evidence of causal rela-
tionships. In addition, qualitative approaches, such as classroom observations, interviews,
or student reflective narratives, could offer deeper insights into how learners actually
mobilise their linguistic repertoires in research-based activities and how teachers facilitate
this process in everyday academic practice. Comparative studies across institutions or
countries with different multilingual policies would further clarify the contextual factors
that strengthen or limit the impact of multilingualism on academic development. Taken
together, these directions would enrich the evidence base and support the design of more
effective multilingual, research-oriented pedagogies.

https:/ /doi.org/10.3390/educsci16010021


https://doi.org/10.3390/educsci16010021

Educ. Sci. 2026, 16, 21

18 of 21

7. Limitations

Several limitations of the study should be acknowledged. Firstly, the findings rely
exclusively on self-report data. While self-assessments provide valuable insight into how
students perceive their academic and research abilities, they may not fully reflect actual
performance or observable behaviour. As noted in previous research, self-reported mea-
sures may contain self-serving biases and exaggerations and therefore cannot be treated
as perfect indicators of ability (adapted from Labouta et al., 2019). Confidence levels,
familiarity with academic genres, and individual attitudes toward self-assessment may
influence responses in ways that survey items cannot fully capture. Consequently, the
results should be interpreted as indicators of students’ perceptions and confidence rather
than direct measures of academic literacy or research competence.

Secondly, multilingualism was operationalised through students” academic language
practices rather than externally assessed proficiency. This aligns with the realities of
Kazakhstani HE, where students routinely draw on multiple languages regardless of
formal certification. However, because language practices and proficiencies were self-rated,
some variability in accuracy is inevitable. Future research could strengthen the robustness
of measurement by incorporating complementary indicators, such as brief proficiency
assessments or course-level language records, where ethically permissible.

Thirdly, demographic information was intentionally limited to protect anonymity
across institutions with differing ethics requirements. Variables such as age were not
collected, and programme level was used instead as a practical proxy for academic experi-
ence. While this decision facilitated recruitment and ensured confidentiality, it limited the
possibility of exploring age-related differences.

Fourthly, the study did not include qualitative or performance-based data, such as
interviews, classroom observations, or analysis of students” written work. The inclusion of
these additional methods could have provided a more nuanced, triangulated perspective on
how academic literacy and research skills are enacted in practice, especially in multilingual
learning environments.

Finally, the cross-sectional design captures associations at a single point in time and
does not allow for causal inference or for tracing how research skills, academic literacy, or
multilingual practices develop across academic years. Longitudinal and mixed-methods
approaches, combining survey data with interviews, classroom observations, or evaluations
of students’ final outputs would offer deeper insight into the long-term development of
these competencies.

Despite these limitations, the study provides a robust and empirically grounded pic-
ture of how multilingual academic environments, instructional support, and collaborative
practices intersect with students’ research skills and academic literacy within Kazakhstan’s
HE system.
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AIC Akaike Information Criterion
ANOVA  Analysis of variance

AVE Average Variance Extracted

CFA Confirmatory Factor Analysis

CFI Comparative Fit Index

DWLS Diagonally Weighted Least Squares
EMI English-Medium Instruction

GFI Goodness of Fit Index

HE Higher Education

HEIs Higher Educational Institutions
HTMT Heterotrait-Monotrait Ratio of Correlations
ICC Intraclass correlation coefficients
RBL Research-based learning

RMSEA  Root Mean Square Error of Approximation

SRMR Standardized Root Mean Square Residual

STEM Science, Technology, Engineering, and Mathematics
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