ISRG Jomrmal of Education, Humanities amd Literatune
(ISRGJEHL) 595 ——

ISRG JOURNAL OF EDUCATION,
HUMANITIES AND LITERATURE
(ISRGJEHL)

ISRG PUBLISHERS
Abbreviated Key Title: ISRG J Edu Humanit Lit g
ISSN: 2584-2544 (Online) B 0
Journal homepage: https://isrgpublishers.com/isrgjehl/ sk
Volume — 1 Issue - Il (March — April) 2025
Frequency: Bimonthly

=| ACCESS

Teacher Effectiveness and Perceived Employability Skills: Insights from
Engineering Undergraduates in Chinese Applied Universities

LI BO!, REN CHAO?%, Zaida Binti Mustafa®

123 Universiti Tun Abdul Razak (UNIRAZAK), Malaysia
! Henan University of Urban Construction

2 Wuhan Technical University

| Received: 31.03.2025 | Accepted: 07.04.2025 | Published: 10.04.2025

*Corresponding author: REN CHAO
Universiti Tun Abdul Razak (UNIRAZAK), Malaysia

Abstract

In today’s competitive job market, engineering graduates must possess both technical knowledge and employability skills.
However, a gap persists between employer expectations and students’ perceived competencies. This study investigates the role of
teacher effectiveness in shaping perceived employability skills among engineering undergraduates in Chinese applied universities,
with student motivation as a mediator and internship experience as a moderator. Grounded in the MUSIC Model of Mativation and
the 21st Century Skills Framework, a structural equation model was tested using survey data from engineering students. Results
show that teacher effectiveness significantly enhances student motivation, which partially mediates its impact on employability
perceptions. Moreover, internship experience moderates this relationship: for students lacking internships, teacher effectiveness is
the main driver of perceived employability; for those with extensive internships, practical experience compensates for weaker
teaching. The study offers theoretical and practical insights for enhancing employability through integrated teaching and
experiential learning.

Keywords: Teacher effectiveness, Perceived employability skills, Internship experience, Engineering education, Applied
universities.
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1. Introduction

Against the backdrop of intensified global job market competition,
the transformation of engineering education, and the growing
emphasis on university-industry collaboration, engineering
graduates are now expected to possess not only solid technical
knowledge but also essential employability skills such as
communication, teamwork, and problem-solving (Caeiro-
Rodriguez & Sgrensen, 2021). In this context, teacher effectiveness
and internship experience have emerged as critical factors
influencing students' perceived employability, with pedagogical
approaches shifting from knowledge transmission to competency
development and course content becoming increasingly
application-oriented. However, a persistent mismatch remains
between students’ self-perceived employability and employer
expectations, raising important questions about the effectiveness of
university education in preparing students for the workforce(Otu,
2025). Therefore, exploring how teacher effectiveness shapes
perceived employability through the mechanism of learning
motivation—especially under varying levels of internship
experience—is both timely and necessary.

Previous research has demonstrated that teacher effectiveness
significantly impacts students’ academic performance and learning
motivation, particularly within the framework of the MUSIC
Model of Academic Motivation, which emphasizes Empowerment,
Usefulness, Success, Interest, and Caring (Jones & Wilkins, 2022).
Scholars at home and abroad have applied this model and the 21st
Century Skills Framework using methodologies such as structural
equation modeling and longitudinal analysis, focusing on how
effective teaching fosters student engagement and career
preparedness. Findings suggest that high-quality instruction
promotes learning motivation and boosts students’ confidence in
their professional capabilities (Meng, 2023). However, three key
research gaps remain: (1) the effect of teacher effectiveness on
perceived employability skills has received limited attention, with
most studies focusing on academic outcomes; (2) the mediating
role of learning motivation in this relationship has not been
systematically examined; and (3) the moderating role of internship
experience in this context remains underexplored.

To address these gaps, this study investigates the relationships
among teacher effectiveness, student learning motivation, and
perceived employability skills among engineering undergraduates
in Chinese applied universities. Specifically, it uses a quantitative
approach with structural equation modeling to explore how teacher
effectiveness influences perceived employability through learning
motivation, and whether internship experience moderates this
relationship. The study seeks to answer three critical questions: (1)
To what extent does teacher effectiveness influence engineering
students” perceived employability skills? (2) Does learning
motivation mediate this relationship? (3) Does internship
experience moderate the effects of teaching on employability
perceptions? This research contributes to a deeper understanding of
the “teaching—learning—employment” nexus in applied higher
education and provides empirical guidance for curriculum design,
teaching reform, and the enhancement of university—industry
collaboration.

2. Literature Review

2.1 Perceived Employability Skills
Perceived employability refers to students’ self-assessed
confidence in their ability to obtain and succeed in future

employment (Duggal & Shiva, 2024). Unlike objective indicators
such as job placement rates, perceived employability reflects
students’ beliefs about their readiness for the workforce, which is
linked to their career adaptability and motivation (Khalid &
Ahmad, 2021). The 21st Century Skills Framework classifies these
skills into four domains: core academic competencies, problem-
solving, communication and collaboration, and workplace
ethics(Gonzélez-Pérez & Ramirez-Montoya, 2022). Studies have
shown that students with higher self-perceived employability are
more proactive in career development and more resilient in
navigating labor market challenges (Baluku & Otto, 2021).

2.2 Teacher Effectiveness and Learning Motivation
Teacher effectiveness is a well-established determinant of student
learning, encompassing content expertise, pedagogical ability, and
motivational support (Ghazala & Kausar,2024). In engineering
education, effective instructors play a key role in helping students
acquire not only technical knowledge but also transferable skills
(Hutson & Ceballos, 2023).The MUSIC Model of Motivation—
focusing on Empowerment, Usefulness, Success, Interest, and
Caring—has been widely used to assess how instructors foster
motivational learning environments (Alshammari, 2023). Research
indicates that when students perceive their teachers as effective and
supportive, they show higher engagement, self-efficacy, and
confidence in applying knowledge to real-world situations.

2.3 Employability and Internship Experience

Internships are increasingly recognized as critical for bridging the
gap between academic learning and industry demands (Johnson &
Hill, 2021).High-quality internships provide authentic work
experiences, develop professional skills, and strengthen students’
perceptions of employability (Ebner & Selenko, 2021). However,
the impact of internships is not uniform and varies based on
duration, structure, and relevance. Moreover, few studies have
examined how internship experience interacts with classroom
instruction, particularly in moderating the link between teacher
effectiveness and employability development(Pianda & Sartika,
2025).

2.4 Research Gaps

While existing literature affirms the roles of teacher effectiveness
and internship experience in employability development, several
gaps remain. First, research has focused more on academic
performance than on perceived employability skills as an outcome
of teaching. Second, the mediating role of student learning
motivation in this relationship has not been thoroughly tested.
Third, little empirical evidence exists on whether and how
internship experience moderates the effects of effective teaching on
students’ employability perceptions, especially in the context of
applied universities in China.

3. Research Design

This study employs a quantitative, cross-sectional research design
to examine the relationships among teacher effectiveness, student
learning motivation, and perceived employability skills among
engineering undergraduates in Chinese applied universities. A
survey-based approach was used for data collection, and Structural
Equation Modeling (SEM) with AMOS was applied for data
analysis.

Copyright © ISRG Publishers. All rights Reserved.
DOI: 10.5281/zenodo.15186832




directly influenced by teaching quality and are actively preparing

Learning Motivation for employment.
(MV)

A stratified random sampling method was used to ensure
H1 /

representativeness across:

1. Institutional type (public vs. private),
m 2. Academic year (sophomore, junior, senior),
Teacher Percelved 3. Geographic region (Eastern, Central, Western China).

Effectiveness (IV) L) Employability Skills
|
|
|

H4 o Using G*Power analysis, a minimum sample size of 500 was
— determined to ensure adequate statistical power for SEM. The final
sample included 520 valid responses, meeting methodological

standards for model testing.

3.2 Instrumentation

The survey instrument consists of validated scales measuring the
3.1 Population and Sampling key constructs in the study.
3.1.1 Target Population

The target population comprises engineering undergraduates from

multiple applied universities across China. These students are

Figure 1:Conceptual Framework

Table 1: Measurement Variables and Scales

Variable Theoretical Basis Dimensions Example Item Source

Teacher MUSIC Model Empowerment, Usefulness, “My instructor cares about my

. . . Jones (2018
Effectiveness Success, Interest, Caring learning progress.” ( )

Learnin “Thi is interesti d
g MUSIC Model Same as above 1S course 15 mierestng at

Motivation relevant to me.” Jones (2018)

Perceived Core Knowledge, Problem-
Employability P21 Framework Solving, Communication,
Skills Workplace Ethics

“I can apply engineering knowledge

in real-world settings.” P21 (2019)

Control variables included internship experience, prior academic performance, and socioeconomic background.

3.3 Data Collection Procedure
Data were collected via an anonymous online questionnaire, distributed through institutional channels with faculty cooperation. Participation
was voluntary, and informed consent was obtained. Ethical approval was secured from participating institutions.

3.4 Data Analysis Techniques

3.4.1Preliminary Screening
Prior to model estimation, preliminary data screening was conducted to ensure data quality. Missing values were addressed using listwise
deletion, preserving consistency in the dataset. Outliers were detected through Mahalanobis distance, and extreme cases were removed to reduce
potential bias. Data normality was assessed by analyzing skewness and kurtosis, with all indicators falling within acceptable ranges, confirming
the dataset’s suitability for multivariate analysis.

3.4.2 Reliability and Validity
The measurement model’s reliability and validity were rigorously evaluated. Internal consistency was confirmed, with Cronbach’s o and
Composite Reliability (CR) values exceeding 0.80 for all latent constructs. Convergent validity was established, as all Average Variance
Extracted (AVE) values were above the 0.50 threshold. Discriminant validity was assessed using the Fornell-Larcker criterion, which confirmed
that each construct was empirically distinct from others. These results support the robustness of the measurement model for subsequent
structural equation analysis.

Table 2: Reliability and Validity Analysis

Construct Cronbach’s Alpha Composite Reliability (CR) Average Variance Extracted (AVE)

Teacher Effectiveness 0.87 0.9 0.65

Learning Motiveness 0.85 . 0.62

Perceived Employability Skill 0.88 . 0.68

3.4.3 Structural Equation Modeling (SEM)
Structural equation modeling (SEM) was employed to test the hypothesized relationships among teacher effectiveness, learning motivation, and
perceived employability. The model demonstrated a good fit to the data, with fit indices meeting standard thresholds: CFI = 0.95, TLI = 0.94,
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RMSEA = 0.05, and y%df = 2.34. Path analysis was conducted to examine direct, indirect, and moderated effects. Mediation was tested using a
bootstrapping approach, while moderation by internship experience was analyzed through interaction terms, revealing differential effects based
on students’ real-world learning exposure.

3.5 Ethical Considerations
The study strictly adhered to established ethical research guidelines. Participant confidentiality was maintained throughout, and data were
collected on a voluntary basis, with all respondents informed of their right to withdraw at any time. No personal identifiers were gathered. This
ethical framework ensured participant protection and enhanced the methodological rigor of the study, supporting a robust and credible
examination of how teacher effectiveness—mediated by learning motivation and moderated by internship experience—shapes students’
perceived employability.

Table 2: Reliability and Validity Analysis

Construct Cronbach’s Alpha Composite Reliability (CR) Average Variance Extracted (AVE)

Teacher Effectiveness 0.87 0.9 0.65

Learning Motiveness 0.85 0.88 0.62

Perceived Employability Skill 0.88 0.91 0.68

3.4.3 Structural Equation Modeling (SEM)
Structural equation modeling (SEM) was employed to test the hypothesized relationships among teacher effectiveness, learning motivation, and
perceived employability. The model demonstrated a good fit to the data, with fit indices meeting standard thresholds: CFI = 0.95, TLI = 0.94,
RMSEA = 0.05, and y%df = 2.34. Path analysis was conducted to examine direct, indirect, and moderated effects. Mediation was tested using a
bootstrapping approach, while moderation by internship experience was analyzed through interaction terms, revealing differential effects based
on students’ real-world learning exposure.

3.5 Ethical Considerations
The study strictly adhered to established ethical research guidelines. Participant confidentiality was maintained throughout, and data were
collected on a voluntary basis, with all respondents informed of their right to withdraw at any time. No personal identifiers were gathered. This
ethical framework ensured participant protection and enhanced the methodological rigor of the study, supporting a robust and credible
examination of how teacher effectiveness—mediated by learning motivation and moderated by internship experience—shapes students’
perceived employability.

4. Results

4.1 Descriptive Statistics
A total of 520 engineering undergraduates from applied universities in China participated in the survey. The demographic profile (Table 4.1)
shows a balanced representation across gender, academic levels, and internship experience.

Gender: 55% male, 45% female — consistent with general STEM enrollment trends.

Age: 50% aged 21-23, 30% aged 18-20, and 20% aged 24 or older — reflecting typical undergraduate progression.

Academic Year: 40% in the third year, 30% each in the second and final years.

Internship Experience: 60% had no internship experience, 40% had completed at least one internship — providing variation for
moderation analysis.

These distributions ensure a representative sample for examining the impact of teaching and experiential learning on student outcomes.

Table 3: Demographic Characteristics of Respondents

Characteristic Category Frequency (n) Percentage (%)

Gender Male 286 55

Female 234 45

18-20 156 30
Age Group

21-23 260 50

24 or older 104 20

Second year 156 30

Academic Year -
Third year 208 40

Final year 156 30

Yes 208 40
Academic Year

No 312 60
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4.2 Reliability Analysis
The internal consistency of each construct was examined through Cronbach’s Alpha (o) and Composite Reliability (CR). As shown in Table 4.2,
all constructs demonstrated high reliability, with Cronbach’s Alpha values exceeding 0.80 and Composite Reliability values above 0.85,
indicating that the items within each construct measured the intended dimensions consistently.

These results confirm that the MUSIC Model Inventory (Instructor and Student Versions) and the P21 Employability Skills Scale are reliable
tools for assessing their respective constructs. Given the high internal consistency, further analyses were conducted to evaluate the relationships
between these variables.

Table 4: Reliability Analysis of Constructs
Construct Cronbach’s Alpha (a)

Composite Reliability (CR)

Teacher Effectiveness 0.88 0.86

Student Learning Motivation 0.89 0.86

Perceived Employability Skills 0.82 0.83

1. Convergent Validity: All AVE values exceeded 0.50.
2. Discriminant Validity: The square root of each construct’s AVE was greater than its correlations with other constructs, satisfying the
Fornell-Larcker criterion.

These results confirm that the instruments are both reliable and valid for capturing the intended latent variables.

4.3 Structural Model and Hypothesis Testing

4.3.1 Model Fit
To evaluate the hypothesized relationships, Structural Equation Modeling (SEM) was employed, and model fit indices were examined to
determine the adequacy of the proposed model. As presented in Table 4.5, the model demonstrated an excellent fit, with all fit indices meeting or
exceeding the recommended thresholds (CFI = 0.95, TLI = 0.94, RMSEA = 0.05, ¥*/df = 2.34). These results suggest that the structural
relationships proposed in the conceptual model align well with the observed data.

With an acceptable model fit established, hypothesis testing was conducted to assess the direct and indirect effects among the study variables.

Table 5: Structural Model Fit Indices
Fit Index Acceptable Threshold Result

Chi-Square / df (y¥/df) <3.0 2.34

Comparative Fit Index (CFI) >0.90 0.95

Tucker-Lewis Index (TLI) >0.90 0.94

RMSEA <0.06 0.05

4.3.2 Path Analysis
These findings indicate that teacher effectiveness significantly boosts learning motivation, which in turn enhances students’ perceived
employability skills. The presence of a partial mediation effect supports the central role of motivation in linking instructional quality with career
readiness.

Table 6: Hypothesis Testing Results

Hypothesis Relationship P-value Result

H1 Teacher Effectiveness — Learning Motivation p <0.001 Supported

H2 Learning Motivation — Employability Skills p <0.001 Supported

H3 Teacher Effectiveness — Employability Skills p <0.001 Supported

H4 TE — SLM — PES (Mediation)

Significant (Cl excludes 0) Partial Mediation

4.4 Interpretation of Key Findings
This study reveals a dual pathway through which teacher
effectiveness enhances students’ perceived employability. On one
hand, effective teaching—characterized by practice-oriented,
supportive, and engaging instruction—has a direct impact by
building students’ confidence in applying professional knowledge.
On the other hand, teacher effectiveness exerts an indirect
influence by stimulating students’ learning motivation, which in

turn fosters deeper engagement, persistence, and a stronger sense
of competence in relation to future career demands.

Furthermore, the findings identify a moderating role of internship
experience. Among students without internship experience, teacher
effectiveness serves as the primary driver of employability
perceptions, underscoring the vital role of classroom-based
instruction in shaping professional identity. In contrast, for students
with substantial internship experience, real-world practice
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compensates for potential weaknesses in instructional quality,
suggesting that hands-on exposure to industry environments can
independently strengthen students’ employability confidence.

Together, these findings underscore the importance of a balanced,
integrative approach to engineering education. High-quality
teaching and meaningful internship experiences should not be seen
as alternatives but as complementary strategies. To foster well-
rounded, career-ready graduates, applied universities must enhance
both instructional effectiveness and access to experiential learning
opportunities through university—industry partnerships.

5. Conclusion

This study explores how teacher effectiveness influences
engineering undergraduates’ perceived employability in Chinese
applied universities, emphasizing the mediating role of learning
motivation and the moderating role of internship experience. The
findings confirm that teacher effectiveness not only directly
enhances students’ perceptions of their employability but also
indirectly affects it by fostering higher levels of motivation.
Importantly, internship experience moderates this relationship: for
students without internship experience, effective teaching is the
primary contributor to employability confidence, while for those
with substantial internship experience, real-world practice partially
compensates for weaker instructional input.

The study contributes to the literature by integrating the MUSIC
Model of Motivation and the 21st Century Skills Framework into a
unified model, offering new insights into the interplay between
instructional quality, motivational processes, and employability
development. From a practical standpoint, the results underscore
the need for applied universities to enhance both classroom
teaching quality and access to meaningful internship opportunities.
By strengthening these dual pathways, institutions can more
effectively prepare students for the demands of an increasingly
competitive and dynamic job market.

Future research may expand on these findings by incorporating
longitudinal data, exploring cross-disciplinary differences, and
examining additional contextual variables such as institutional
support, peer influence, or curriculum design. These directions
would further enrich our understanding of how higher education
can cultivate career-ready graduates in the era of skills-based
employment.
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