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Abstract

In China, poor student achievement has negatively impacted students' motivation and
learning capabilities, ultimately eroding the university's reputation. These issues stem from
the inadequacy of perceived usefulness, feedback orientation, student engagement, and self-
efficacy, which lead to poor academic achievement at Zhengzhou University. Hence, this
study examines the impact of feedback methods on student achievement at Zhengzhou
University, China, with a focus on the mediating role of self-efficacy. The population in this
study comprised 70,683 students from Zhengzhou University, China. The researcher
employed a descriptive and correlational design, focusing on quantitative analysis, and
utilized a self-administered questionnaire as the data collection instrument. The researcher
validated the instrument through expert review and conducted a pilot study using 30
samples. A sample of 277 students was selected using both simple and stratified random
sampling techniques, yielding a success rate and response rate of 72.7%. SPSS was used to
analyse the generated data and to assess the hypothesis testing using regression analysis.
This study confirmed a significant and positive correlation between perceived usefulness,
feedback orientation, student engagement, self-efficacy, and student achievement in
Zhengzhou University, China. In addition, the results from regression analysis showed that
perceived usefulness, feedback orientation, student engagement, self-efficacy, and student
achievement have a P-value of 0.000, which is less than < 0.001. In conclusion, perceived
usefulness and feedback orientation are significantly and positively associated with
promoting student achievement by enhancing motivation, learning outcomes, and
satisfaction. Perceived usefulness, student engagement, and self-efficacy significantly impact
student achievement, continuously empowering student success, and feedback orientation,
which in turn leads to improved student achievement. This study is significant in addressing
the gap identified in previous studies while contributing to the body of knowledge and
promoting student achievement at Zhengzhou University in China.

Keywords: Student Achievement, Perceived Usefulness, Feedback Orientation, Student
Engagement, Self-Efficacy, Zhengzhou University
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Introduction

Student achievement is one of the primary indicators of educational success, often serving as
a measure of both individual student progress and the overall effectiveness of an educational
system (Van Ryzin et al., 2020). Achievement is typically assessed through standardised tests,
grades, or achievement-based evaluations, which reflect not only a student’s mastery of
subject material but also their cognitive, emotional, and social development (Spatarelu,
2020). Various factors influence student achievement, including socioeconomic background,
institutional resources, teacher quality, parental involvement, and the learning environment.
(Tan et al., 2024). However, one of the most critical and modifiable factors within the
classroom is the method of feedback. (Zysberg & Schwabsky, 2021). Students who excel
academically are more likely to develop problem-solving and analytical skills, which are crucial
in all areas of life. The global issues related to inadequate education quality have raised
significant concerns, impacted various countries, and led to a decline in student achievement
(Li et al., 2024). In China, inadequate academic achievement among students is attributed to
low student engagement, limited learning resources, and insufficient feedback from lecturers,
which have negatively impacted the quality of academic outcomes for both students and
faculty (Lai et al.,, 2024). At Zhengzhou University, enhancing student achievement has
significantly influenced student perception, reduced their feedback orientation towards
learning activities and interactions, led to poor student engagement, and resulted in low self-
efficacy among students in attaining their academic goals (Oc et al., 2023). These effects
create a negative disparity between student achievement and the ability of academic staff to
promote effective teaching. Statistical data indicate a decline in student achievement records,
from 28.1% in 2019 to 17.3% in 2023, attributed to inadequate perceived usefulness, poor
feedback orientation, lack of student engagement, and low self-efficacy, which result in poor
student achievement. The issues have damaged the students' perception of the university,
reduced the enrollment rate, created a negative perception of the teachers' capabilities, and
raised enormous concerns about investigating the reasons to alleviate student achievement
within their academic environment (Doyle et al., 2023; Ifesinachi et al., 2024). Although
previous studies have established that feedback generally improves student achievement,
they often lack a detailed analysis of how various feedback methods interact with students'
cognitive, emotional, and social development. (Jin et al., 2022; Al-khataneh, 2024). The
literature lacks a clear understanding of how different types of feedback influence academic
achievement. Moreover, there is a significant gap in understanding the role of different types
of feedback in addressing regional and socioeconomic disparities that influence student
achievement in China’s educational system. While studies have documented the achievement
gap between urban and rural students, there is a lack of research on how feedback methods
might mitigate or exacerbate these disparities (Ma, Xiao, & Jiao, 2024). Few studies have
examined whether certain types of feedback benefit students from disadvantaged
backgrounds, who may have less access to quality instruction and technological resources
(Gentrup et al., 2020; Si et al., 2020; Afzaal et al., 2024). This gap is particularly relevant in the
context of China, where socioeconomic inequalities persist, and rural students often face
disadvantages compared to their urban counterparts. Additionally, the cultural dimension of
feedback has been underexamined in the literature. In traditional Chinese educational
settings, such as those in China, feedback practices are often shaped by Confucian values of
respect for authority, discipline, and academic excellence. (Chhaing, 2022). However, few
studies have examined how these cultural norms influence the effectiveness of different
feedback methods or how students interpret and respond to feedback in such environments.
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Understanding this cultural context is crucial for developing effective feedback strategies that
enhance academic outcomes and align with students’ cultural expectations and learning
preferences. Meanwhile, from a methodological perspective, much research has emphasised
the positive effects of feedback on student achievement. (Nawaz, 2023), There is a scarcity of
studies employing a quantitative approach to systematically compare the impact of different
feedback methods on student achievement across various institutions and socioeconomic
groups (Ozogul et al., 2022). Many studies rely on quantitative or small-scale research, limiting
the generalizability of their findings (Van et al., 2020; Borgonovi & Pokropek, 2021; Zhou &
Fu, 2022). This study aims to fill this gap by adopting a quantitative methodology to analyse
how different feedback methods influence student achievement in China, thereby providing
data-driven insights that can inform educational policy and practice. Additionally, despite
numerous studies investigating various factors that influence student achievement in
institutions, most have been conducted in Europe, the United States of America (USA),
Australia, and Africa (Wessel et al., 2020; Lu et al., 2023). Paying less attention to the Asian
continent, particularly in China, within distinct cultural and regional contexts, such as China,
where examination pressure and traditional pedagogical norms significantly influence
educational practices (Wang et al., 2024). Based on the above issues, the researcher tends to
address the gap relating to student achievement concerning the disparities in perceived
usefulness, poor feedback orientation, lack of student engagement and inadequate self-
efficacy, thereby posing a threat to the students to excel in promoting academic activities to
yield achievement, and to recommends some tactics to encourage and promotes the student
participation and teacher contribution to alleviating the performance of student as it is
imperative for student to excellence in their academic to enhance their continuous student
achievement upon effective involvement of the students. This study aimed to investigate the
impact of feedback methods on student achievement in Zhengzhou University, China: the
mediating role of self-efficacy.

Literature Review

Student Achievement

Student Achievement has been defined as the academic achievement and success of
students, often measured through standardized tests, grades, and other evaluative tools
(Munir et al., 2023). Prior studies have demonstrated a positive correlation between student
achievement and engagement (Lin, 2020; Wang et al., 2023). Ruado and Cortez (2024)
examined the impact of Biology Interactive Slide Presentations, created using Pear Deck and
Nearpod, on the achievement and engagement of Grade 12 STEM students. Six lessons on
molecular biology were taught to 28 students. The results showed significant improvement
in achievement, while focus group discussions indicated enhanced cognitive, emotional, and
behavioural engagement. Tomaszewski et al. (2024) found that student achievement was
influenced by differences across institution sectors globally and in Australia, such as
institution climate and student engagement. Lin et al. (2023) examine the relationship
between teacher qualities and student achievement in Indonesia, focusing on teacher
evaluation scores in terms of professional and pedagogical competency. Results align with
previous studies, indicating that teacher quality has a significant impact on student
achievement. Other variables, like electricity access, also significantly relate to achievement,
while family and government spending, teacher experience, and morbidity rates show partial
significance. Khan (2019) examined the relationship between self-efficacy and student
achievement of distance learners. Significant findings suggested that the majority of the
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students were generally satisfied with learner-learner interaction, learner-content
interaction, learner-technology interaction, and learner-instructor interaction. Learner-
content interaction and Learner-Instructor interaction were significant predictors of general
satisfaction, while Learner-learner interaction and Learner-technology interaction were not
significant predictors of general satisfaction. Self-efficacy and achievement were not
significantly correlated. The study recommends enhancing student-teacher and student-
student interactions and suggests organizing orientation workshops on student achievement.
Bondarenko et al. (2018) identify leadership practices that enhance student achievement and
drive positive change in institutions. Results showed that principals in high-performing
institutions use leadership practices more frequently, with "inspiring a shared vision" and
"challenging the process" having the most significant impact on student achievement.

Perceived Usefulness

Perceived usefulness of learning refers to how a student subjectively perceives the
capabilities of a mobile device to improve learning efficiency (Park & Kim, 2023). This
perception has a direct impact on the perceived usefulness of a mobile device, which
indirectly influences the consent to use mobile technologies in education. Alkhawaja et al.
(2022) identified four groups of factors that influence the use of perceived learning, namely,
technological, pedagogical, social, and personal. According to their research, the most
significant factor in student acceptance of learning is the perceived usefulness of feedback
methods. Haruna and Kiran (2023) investigate how feedback affects reading achievement
through reading enjoyment, applying the Control Value Theory of Achievement Emotions
(CVTAE) across 75 countries and economies using PISA 2018 data. Results indicate a strong
link between perceived usefulness of feedback, enjoyment in reading, and higher reading
scores among 15-year-olds, confirming cross-cultural applicability at the student level but less
consistently at the institutional level. These findings underscore the importance of perceived
usefulness feedback in enhancing reading outcomes globally. The study highlights the
effectiveness of ML-driven feedback and the areas for improvement in science education.
Amani (2022) found that perceived usefulness feedback on writing achievement among 88
first-year postgraduate students using an online system (Peerceptiv). Results indicated
significant correlations between cognitive, affective, and behavioural engagement in peer
feedback and writing quality. The study emphasises the importance of perceived usefulness
feedback in enhancing writing skills and suggests avenues for further research to improve
student achievement among postgraduate students. Thus, Hong et al. (2021) suggested that
the university must seek to transform its environment and curricula to sharpen students'
views on their achievement.

Hi: The perceived usefulness of students significantly impacts student achievement.

Feedback Orientation

Prior studies on feedback orientation methods and student achievement have demonstrated
a relationship between feedback and student achievement (Nawaz, 2023). Feedback
orientation, a term coined in the human resources literature, refers to an individual’s
openness to feedback, encompassing the ability to effectively receive, interpret, and utilize
feedback to enhance performance (Park et al., 2024). Therefore, individuals with a higher
feedback orientation can also be considered more feedback literate. Jin et al. (2022) identified
four dimensions of feedback orientation: feedback utility, feedback social awareness,
feedback accountability, and feedback self-efficacy. The feedback utility pertains to the
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perceived usefulness of teachers’ feedback in enhancing performance (Kleij, 2019; Lee et al.,
2021). Feedback social awareness refers to the student’s intention to utilise teacher feedback
to maintain or foster social relationships (Nawaz, 2023; Afzaal et al., 2024). Given that
feedback orientation influences students’ use of feedback, a person who is more receptive to
feedback may experience more positive emotions, even when confronted with negative
feedback. Previous research identified that feedback perceptions are associated with
different academic emotions (Mahvelati, 2021). Students who doubted the accuracy of their
teachers’ feedback reported feeling distressed and disappointed when receiving feedback
(Ryan et al., 2024). Students who are more open and receptive to feedback tend to have more
positive perceptions of it, which may lead to more positive emotions when receiving
feedback. These positive academic emotions would lead to more adaptive learning outcomes
for students' achievement. A student’s achievement motivation could also influence feedback
utilization. Achievement goals emerge as learning and performance orientation towards a
task and are strong predictors of academic performance (Ma et al., 2024). Performance
orientation is identified by outcome goals, ability goals, normative ability goals, and
normative outcome goals (Gentrup et al., 2020). In contrast, feedback orientation is identified
by goals and challenge-mastery goals (Jin et al., 2022). Feedback goals are associated with
higher intrinsic motivation and greater academic improvement over time.

Hz: Feedback orientation of students significantly impacts student achievement.

Student Engagement

Sagr et al. (2023) address the scarcity of longitudinal research in online learning by examining
four-year trajectories of student engagement and achievement for 106 participants. Using
learning analytics, it finds varying associations between engagement and achievement over
time. Continuous high engagement or grades predict stable academic success, while
disengagement correlates with lower achievement, emphasising the importance of sustained
engagement for academic achievement in online programs. Ruado and Cortez (2024) present
a quantitative study that examines the impact of Biology Interactive Slide Presentations,
created using Pear Deck and Nearpod, on the achievement and engagement of Grade 12
STEM students amid the challenges of Education 4.0 and the COVID-19 pandemic. It employs
a one-group pre-test-post-test design, finding significant improvement in student
achievement. Focus group discussions highlight enhanced cognitive, emotional, and
behavioural engagement due to the interactive learning tools. Taleb et al. (2024) investigate
the prevalence and impact of translanguaging in Jordanian English as a Second Language (ESL)
classrooms. Employing surveys and assessments, it finds widespread use of translanguaging,
enhancing student communication and educational quality. The study advocates for adopting
translanguaging strategies to improve student engagement and comprehension, emphasising
its importance for fostering inclusive and effective communication in multilingual educational
settings. Brandmiller, Schnitzler, and Dumont (2024) examined the impact of Biology
Interactive Slide Presentations, created with Pear Deck and Nearpod, on Grade 12 STEM
students. A pre-test-post-test design with 28 students showed significant improvement in
achievement. Engagement was assessed via focus groups, revealing enhanced cognitive,
emotional, and behavioural engagement. The research underscores the effectiveness of these
feedback methods in enhancing student learning outcomes and achievement.

Hs: Student engagement significantly impacts student achievement.
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Self-Efficacy

Student self-efficacy plays a crucial role in helping students succeed in academic tasks and is
strongly linked to their academic achievement (Chen, 2024). Students with higher self-efficacy
tend to perform better academically, while those with lower self-efficacy may struggle.
Zhong, Wen, and Li (2023) examine Adventus University's self-efficacy, focusing on academic
outcomes and pedagogical practices. Gender, graduation year, and practice location have a
significant influence on academic results. Quantitative perceptive supplements quantitative
findings, suggesting avenues for further research on factors impacting self-efficacy in
Adventus University's Pedagogy of Primary and Pre-institution Education program. Jian (2022)
identifies effective strategies for student engagement in online courses. Key findings
emphasize the importance of a positive learning environment, providing feedback
orientation, student engagement, and perceived usefulness of technology. It suggests that
further empirical studies be conducted to examine the influence of students and institutions
on learner satisfaction. The study aims to guide instructors and course designers in enhancing
online teaching practices that benefit online students. Li, Yang, Zhao, and Li (2023) examined
the relationship between self-efficacy and student achievement among Master of Education
distance learners at Allama Igbal Open University, Islamabad. A stratified random sample of
351 students from Pakistan's four provinces participated. Findings indicated a feedback
orientation and engagement with learner interactions; however, no significant correlation
was found between satisfaction and student achievement. The study recommends enhancing
interactions, feedback orientation, and student engagement, and suggests further research
with randomised procedures across different programs and settings. Teng and Yang (2023)
examine the factors that influence self-efficacy in higher education, particularly in nursing
education. It identifies key elements, including service quality, institutional image, curriculum,
feedback orientation, and social interaction. The study emphasises the importance of
understanding these factors to improve student retention and educational quality in nursing
programs.

Ha: Self-efficacy significantly impacts student achievement.

Hs: Self-efficacy mediates the effect between perceived usefulness, feedback orientation,
student engagement, and student achievement.

Conceptual Framework

Based on the prior empirical evidence and theoretical gaps identified in the preceding
sections, a conceptual framework for this study was developed, illustrating the role of self-
efficacy as a mediating variable. The independent variables are perceived usefulness,
feedback orientation, and student engagement. At the same time, student achievement is
the dependent variable as depicted in Figure 1. Additionally, this study aims to investigate the
impact of feedback methods on student achievement at Zhengzhou University, China, with a
focus on the mediating role of self-efficacy.
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Figure 1: Conceptual Framework of the Study

Research Methodology

Sample Size and Population Procedure

Zikmund et al. (2020) classify the research design as a master plan, summarizing the
procedures and methods for analysing and collecting the required information. There are two
types of research designs: descriptive and correlational, which the researcher adopted to
support the development of this research design (Hair et al., 2019). The researcher adopted
simple and stratified random sampling in data collection among university students from
Zhengzhou University. The population of students enrolled at Zhengzhou University is 70,683
as of 2023, which was the population used in this study. Krejcie and Morgan (1970) assert
that a target population of 70,683 students would cover a sample size of 381 (50,000) to 382
(75,000) with a 5% margin of error and 95% confidence (Jacqueline, 2013; Sekaran & Bougie,
2016). This instrument (questionnaire) consists of six (6) sections, which include demographic
data, perceived usefulness, feedback orientation, student engagement, self-efficacy, and
student achievement. The questionnaire items were adapted for each construct. These
qguestions further help provide students with the quality of information necessary to boost
their student achievement. Each student is required to use 10 minutes of their time to
complete a set of questionnaires. A structured questionnaire used a five-point Likert interval
scale, ranging from “l=strongly disagree” to “5=strongly agree” (Joshi et al., 2015). The
researcher distributed questionnaires to students at Zhengzhou University using a self-
administered (face-to-face) method to collect the data (Flick, 2011). The instrument’s pilot
study was conducted with a sample size of 30, which yielded an acceptable level of reliable
statistics, ranging from 0.736 to 0.922 for the constructs. Out of 381 questionnaires
distributed, 277 were returned by the respondents (students), yielding a 72.7% response rate
and success. Therefore, the sample size of this study is 277, which met the statistical criteria
required in this study. The researcher focuses on university students, who help to provide
adequate data for enhancing student achievement by effectively promoting the perceived
usefulness, feedback orientation, student engagement, and self-efficacy of students.
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Measurements of Variables

Constructs Cronbach Alpha Source of Adopted Items
Student Achievement 0.783. Zysberg and Schwabsky (2021)
Perceived Usefulness 0.910 Subramanian and Budhrani (2020)
Feedback Orientation 0.750 Inayat and Ali (2020)
Student Engagement 0.823 Wahman et al. (2022)
Self-Efficacy 0.801 Yousaf et al. (2022)

Data Analysis

The data analysis tool was used to analyse the data generated from the respondents. The
researcher adopted SPSS (version 28.0) to analyse the data generated (Rea & Parker, 2014).
The adoption of SPSS facilitates the analysis of descriptive statistics, normality,
multicollinearity, correlation, and regression (Flick, 2011). Lastly, regression analysis helped
to determine the impact of perceived usefulness, feedback orientation, student engagement,
and self-efficacy on student achievement. These analyses helped provide a desirable solution
to the challenges associated with the impact of feedback methods on student achievement
at Zhengzhou University, China: the mediating role of self-efficacy.

Results

Demographic Data Analysis

The students are categorized into male and female genders in this study, as follows: males,
51.6% (143 respondents), and females, 48.4% (134 respondents). It further indicated that
most male students from Zhengzhou University participated in this study. According to Bao,
Li, Xia, Zhu, Li and Yang (2022), males are more concerned and empathetic about the current
issues associated with poor student achievement at the University, which resulted from the
lack of perceived usefulness, feedback orientation, student engagement, and self-efficacy,
leading to poor student achievement. The age group of students involved in this study, which
is 16 — 20 years, 42.6% (118 respondents), 21 — 25 years, 36.8% (102 respondents), 26 — 30
years, 12.6% (35 respondents), and 31 years and above, 7.6% (22 respondents). In addition,
the 16-20 age group comprises 42.6% (143 respondents), indicating the highest rate of
participation in the study on the impact of perceived usefulness, feedback orientation,
student engagement, and self-efficacy on student achievement at Zhengzhou University,
China. This study confirms that the levels of study among students at Zhengzhou University
are as follows: diploma, bachelor's, and master's programmes. The students studying the
diploma programmes had a response rate of 42.6%, with 118 respondents. Bachelor students
studying had a response rate of 54.9%, with 152 respondents. The master students’
programmes had a response rate of 15.5%, with 43 respondents who were actively involved
in the survey participation of this study. It further showed that students in the bachelor
programmes make up 54.9% of the total and are considered the highest level of studies
involved, as they are also the most populous enrolled in the university. They are also
concerned about student achievement challenges, which hinder their academic activities and
pursuits. In this study, the researcher conducted a respondent analysis using the highest
feedback strategies and methods to enhance student achievement. These were highlighted:
perceived usefulness, feedback orientation, student engagement, self-efficacy, and student
achievement. Based on the findings, it was concluded that perceived usefulness was reported
by 31.4% (87 respondents), feedback orientation by 23.1% (64 respondents), student
engagement had 35.4% with 98 respondents, and self-efficacy by 10.1% (28 respondents), all
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of which were fully integrated and participated in this study. The results showed that students
agreed that student engagement has the highest impact, as it significantly contributes to the
development of academic activities, leading to students' pursuit of achievement at
Zhengzhou University, China. Engagement helps promote a willingness and capture
knowledge to initiate the student's capabilities, enabling them to function well and achieve
success (Garrin, 2014). In this study, the factors contributing to the development of student
achievement were highlighted as follows: perceived usefulness, feedback orientation,
student engagement, self-efficacy, and student achievement. Based on 72 respondents,
feedback orientation was reported by 17.3% (48 respondents), student engagement by 46.6%
(129 respondents), and self-efficacy by 10.1% (28 respondents), who fully integrated and
participated in this study. The results showed that students agreed that student engagement
has the highest impact, as it significantly contributes to the development of academic
activities, leading to students' pursuit of achievement at Zhengzhou University, China. The
findings further suggest that student engagement has a substantial impact on student
achievement at the university, thereby promoting the creativity, knowledge, skills, and
understanding of students' capacities and capabilities in handling and managing their
academic activities towards excellence.

Table 1
Demographic Information

Items ::r:iq;:;; v Percentage (%)
Gender
Male 143 51.6
Female 134 48.4
Age Group
16 — 20 years old 118 42.6
21 -25yearsold 102 36.8
26 —30years old 35 12.6
31 years old and above 22 7.9
Level of Study
Diploma Programmes 82 29.6
Bachelor Programmes 152 54.9
Master Programmes 43 15.5
Highest Quality Feedback
Perceived Usefulness 87 31.4
Feedback Orientation 64 23.1
Student Engagement 98 354
Self-Efficacy 28 10.1
Factors of Student Achievement
Perceived Usefulness 72 26.0
Feedback Orientation 48 17.3
Student Engagement 129 46.6
Self-Efficacy 28 10.1
Normality Analysis

Data normality assessment is performed to ensure that the data distribution is normal,
which is essential to assess before embarking on appropriate statistical testing to
enhance the viability of data generated (Litwin, 2014). Several techniques are available
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for assessing statistical normality, including box plots, the Kolmogorov-Smirnov test, and
histograms. Skewness and kurtosis are widely accepted methods for assessing normality
(Zikmund et al., 2020). Furthermore, the skewness value for the distribution of all items
is within £2, and the kurtosis values are within £2. Therefore, they fulfil the requirement
and meet the criteria of +2 (Hair, Page, & Brunsveld, 2019).

Table 2
Assessment of Univariate Data Normality
Items Mean Std. Deviation Skewness Kurtosis
SAl 4.308 0.633 -0.310 0.727
SA2 4,348 0.596 -0.100 0.200
SA3 4,392 0.620 -0.019 0.314
SA4 4.264 0.649 -0.240 0.769
PU1 4,272 0.657 -0.208 0.363
PU2 4.296 0.720 -0.040 0.694
PU3 4.296 0.720 -0.213 0.272
FO1 4,104 0.781 -0.129 0.663
FO2 4,212 0.562 -0.103 0.513
FO3 4.264 0.569 -0.340 1.096
FO4 4.276 0.561 -0.010 0.457
SE1 4.296 0.725 -0.462 1.020
SE2 4.156 0.828 -0.404 1.131
SE3 4,180 0.781 -0.473 0.593
SE4 4,124 0.787 -0.385 0.292
SEF1 4.136 0.615 -0.206 0.492
SEF2 4,112 0.631 -0.459 0.910
SEF3 4,164 0.683 -0.044 0.661

Multicollinearity Analysis

Multicollinearity testing has helped to facilitate the eligibility of no strong correlation
between two or more viable constructs. In addition, adopting multicollinearity analysis has
helped mitigate this probability, indicating that a good predictor may construct insignificant
findings, leading to the rejection of the results (Flick, 2011). Therefore, there is a need to
examine the tolerance and variance inflation factor (VIF) to ensure that it is clear. Based on
the rule of thumb, tolerance must be above 0.1, while VIF must be lower than 10.0 to meet
the rule's criteria (Kumar, 2014). The variables perceived usefulness, feedback orientation,
student engagement, and self-efficacy have met the requirements of tolerance, which must
be above 0.1 and VIF lower than 10.0. Hence, the findings reveal no multicollinearity issues
and further support the notion that perceived usefulness, feedback orientation, student
engagement, and self-efficacy help to address the impact of feedback methods on student
achievement at Zhengzhou University, China, by mediating the role of self-efficacy.
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Table 3
Multicollinearity Test for Constructs

Collinearity Statistics

Model
Tolerance VIF
(Constant)
Perceived Usefulness (PU) 0.236 4.232
1 Feedback Orientation (FO) 0.211 4.745
Student Engagement (SE) 0.152 6.561
Self-Efficacy (SEF) 0.239 4.241

Dependent Variable: Student Achievement

Correlation Analysis

Correlation analysis examined the relationship between perceived usefulness, feedback
orientation, student engagement, and self-efficacy in determining the dependent variable
(student achievement). The results in Table 4 showed that the constructs were significantly
and positively correlated. Correlations among variables such as perceived usefulness,
feedback orientation, student engagement, and self-efficacy have “strong” and “very strong”
correlations to student achievement as the dependent variable. The presence of common
method bias helps verify the correlations; Johnson and Clark (2014) affirmed that correlation
coefficients above 0.950 between constructs indicate common method bias.

Table 4
Descriptive Statistics and Correlations for all Constructs
Constructs Mean SD 1 2 3 4 5
1.SA 3.643 0.526 1
2.PU 3.491 0.600 917** 1
3.FO 3.566 0.739 .908** .745** 1
4. SEng 3.580 0.631 .943** .869** .825** 1
4, SF 3.872 0.565 .887** T77%* .853** .803%* 1

Note: ** significant level at p < 0.01 (2-tailed).
SA: Student Achievement; PU: Perceived Usefulness; FO: Feedback Orientation; SEng: Student
Engagement; SE: Self-Efficacy

Regression Analysis

In this study, the regression model yields an R? value of 0.71, indicating that the independent
variable explains a significant portion of the variability. In contrast, the range of 0.30 to 0.70
explained a moderate portion of the variability. The analysis of these variables — R, R?, beta,
and significance values — helps determine the impact of perceived usefulness, feedback
orientation, student engagement, and self-efficacy on student achievement at Zhengzhou
University, China. The sig value was adopted to determine the homogeneity of variance of
the data (Bryman & Bell, 2018). Therefore, it is necessary to verify the regression analysis
assumptions to ensure the validity of the analysis results. One of the regression assumptions
is that there should be no multicollinearity among the independent and mediating variables.
Both the tolerance and VIF values meet the criteria, stating that the value of VIF must be
lower than 10.0 and the value of tolerance must be greater than 0.1 (Dawes, 2012). The
researcher emphasised the direct and indirect effects of student achievement in this study.
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Table 5
Direct Effect (Regression Analysis) for all Constructs
Model Standardised Coefficients Collinearity Statistics
Beta t Sig. Tolerance VIF
(Constant) 12.757 | 0.000
Perceived Usefulness 0.398 34.275 | 0.000 0.236 4.232
1 Feedback Orientation 0.205 16.625 | 0.000 0.211 4.745
Student Engagement 0.204 14.095 | 0.019 0.152 6.561
Self-Efficacy 0.279 23.989 0.000 0.239 4.241

a. Dependent Variable: Student Achievement

H1: The perceived usefulness of students significantly impacts student achievement.

The findings above showed the positive impact of perceived usefulness on student
achievement at Zhengzhou University, China. Perceived usefulness has a beta coefficient (B =
0.398; p-value = 0.000, which is less than 0.001), indicating that it has a strong effect on
student achievement, thereby enhancing students' ability to promote and harness academic
success. Students believe that implementing and harnessing perceived usefulness would add
value to their performance, brainstorming, teamwork, and excellence, which is reflected in
their daily tasks toward achieving student excellence at universities in China (Haruna & Kiran,
2023). The positive impact of perceived usefulness indicates that students perceive it as a
tactic and an additional strategy that enhances their contribution and effort towards
promoting student achievement and success (Park & Kim, 2023). Thus, perceived usefulness
is significant to student achievement. Therefore, hypothesis 1 of this study has been met, and
the requirement has been achieved. Thus, H1 is accepted.

H2: Feedback orientation of students significantly impacts student achievement.

The findings revealed a positive impact of feedback orientation on student achievement at
Zhengzhou University, China. Feedback orientation has a beta (B = 0.205; sig. = 0.000, which
is less than 0.001) and indicates that it strongly affects student achievement, which would
help increase students’ capability in promoting, providing feedback, and assessing the
lecturer's contribution to promoting their student achievement. Students from Zhengzhou
University believe that a feedback-oriented approach would enhance students' feedback,
assessment, and productivity, thereby reflecting the university's reputation and recognition
based on student achievement and success (Mahvelati, 2021). Thus, feedback orientation is
significant to student achievement. Therefore, hypothesis 2 of this study has been met, and
the requirement has been achieved. Thus, H2 is accepted.

H3: Student engagement significantly impacts student achievement.

The findings showed the positive impact of student engagement on student achievement at
Zhengzhou University, China. The student engagement has a beta coefficient (B = 0.204; sig.
= 0.000, which is less than 0.001), indicating that student engagement has a substantial
impact on student achievement, helping to increase students' capability in promoting and
harnessing academic success. Students perceived and agreed that improving the quality of
student engagement would add value to their academic struggles, nurture teamwork,
collaboration of ideas and knowledge, and create an innovative path for students to nurture
and improve, thereby drastically promoting their student achievement (Jin et al., 2022).
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Therefore, hypothesis 3 of this study has been met, and the requirement has been achieved.
Thus, H3 is accepted.

H4: Self-efficacy significantly impacts student achievement.

The findings asserted the positive impact of self-efficacy on student achievement at
Zhengzhou University, China. The self-efficacy has a beta coefficient (f = 0.279; sig. = 0.000,
which is less than 0.001), indicating that self-efficacy has a substantial impact on student
achievement, thereby enhancing students' ability to promote and harness academic success.
The positive impact of self-efficacy signifies that students believe that when there is adequate
well-being, motivation, persistence, goal setting, resilience, and students tend to articulate
their reading, learning, and capturing their mindset in the readiness for examination, which
would reflect the accomplishment performed towards harnessing the student achievement
of students (Yang et al., 2021; Zhong, Wen & Li, 2023). Thus, self-efficacy is significant towards
promoting student achievement. Therefore, hypothesis 4 of this study has been met, as well
as the requirement. Hence, H4 is accepted.

Table 5
Indirect Effect (Regression Analysis) for all Constructs
Model Standardised Coefficients Collinearity Statistics
Beta t Sig. Tolerance VIF
(Constant) 13.224 | 0.000
1 Perceived Usefulness -0.154 | -2.570 | 0.011 0.242 4.132
Feedback Orientation 0.610 19.663 | 0.000 0.316 3.167
Student Engagement 0.433 16.139 | 0.000 0.173 5.765

a. Dependent Variable: Self-Efficacy

H5: Self-efficacy mediates the effect between perceived usefulness, feedback orientation,
student engagement, and student achievement.

The findings revealed that self-efficacy mediates the relationship between perceived
usefulness, feedback orientation, student engagement, and student achievement at
Zhengzhou University, China. This study's perceived usefulness has a beta coefficient (B = -
0.362; p-value = 0.011), indicating that perceived usefulness has a substantial negative impact
on student achievement through self-efficacy, suggesting that it does not enhance students'
capability in promoting and harnessing academic success. The lack of perceived usefulness
regarding self-efficacy highlighted the inadequacies of the curriculum, engagement, and
learning outcomes, ultimately leading to unsatisfactory student achievement (Almulla, 2023).
Feedback orientation has a beta (B = 0.610; sig.value = 0.000), and student engagement has
a beta (B = 0.433; sig.value = 0.000). The feedback orientation and student engagement have
a substantial positive impact on student achievement through self-efficacy. Feedback
orientation helps to promote the orientation, learning experiences, and increase engagement
by fostering a positive learning environment (Ma, Xiao, & lJiao, 2024). However, the
collinearity statistics analysis confirmed that perceived usefulness has a tolerance of 0.242
and a VIF of 4.132, feedback orientation has a tolerance of 0.316 and a VIF of 3.167, and
student engagement has a tolerance of 0.173 and a VIF of 5.765, which meet the tolerance
and VIF values criteria. Based on these criteria and results, feedback orientation and student
engagement, as influenced by self-efficacy, have impacted students' achievement. Thus, self-
efficacy mediates between perceived usefulness, feedback orientation, student engagement,
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and student achievement. Hypothesis 5 of this study has been met, as has the requirement.
Thus, H5 is accepted.

Discussion

Objective 1 of this study revealed the positive impact of perceived usefulness on student
achievement at Zhengzhou University, China. Perceived usefulness has a beta coefficient (B =
0.398; p-value = 0.000, which is less than 0.001), indicating that it has a positive impact on
student achievement by enhancing students' ability to promote and harness academic
success. Students believe that implementing and harnessing perceived usefulness would add
value to their performance, brainstorming, teamwork, and excellence, which is reflected in
their daily tasks toward achieving student excellence at universities in China (Jiang et al.,
2023). The positive effect of perceived usefulness indicates that students perceive it as a
tactic and an additional strategy that enhances their contribution and effort towards
promoting student achievement and success (Kamran et al., 2023). Perceived usefulness
contributes to higher levels of satisfaction, which in turn positively influences student
achievement. When students are satisfied with their learning experience, they are more likely
to continue engaging with the material and strive for higher grades (Ozogul et al., 2022).
Lastly, perceived usefulness creates a positive feedback loop: students who find something
helpful are more engaged, more satisfied, and more likely to continue using it, ultimately
leading to improved academic achievement.

Objective 2 of this study demonstrated a positive impact of feedback orientation on student
achievement at Zhengzhou University, China. Feedback orientation has a beta (B = 0.205; sig.
= 0.000, which is less than 0.001) and indicates that it strongly affects student achievement,
which would help increase students’ capability in promoting, providing feedback, and
assessing the lecturer's contribution to promoting their student achievement. Students from
Zhengzhou University believe that a feedback-oriented approach would enhance students'
feedback, assessment, and productivity, thereby reflecting the university's reputation and
recognition based on student achievement and success (Mahvelati, 2021). Feedback
orientation does impact student achievement. Students who are more receptive to and
actively seek feedback tend to show greater learning gains and improve their performance.
The positive effect of feedback orientation indicates that students perceive it as a strategy
that significantly encourages higher participation in related academic activities, thereby
enhancing their academic achievement (Nawaz, 2023). It is perceived as a critical factor that
empowers students to enhance their creativity, critical thinking, and innovative strategy to
harness and nurture academic excellence. Feedback orientation tends to harness students'
capabilities and capacities with adequate feedback, assessment, and improvement in
managing their academic activities, thereby reflecting student achievement (Lian, Pei, & Li,
2024).

Objective 3 of this study revealed that there is a positive impact of student engagement on
student achievement at Zhengzhou University, China. The student engagement has a beta
coefficient (B = 0.204; sig. = 0.000, which is less than 0.001), indicating that student
engagement has a strong effect on student achievement, thereby helping to increase
students' capability in promoting and harnessing academic success. Thus, student
engagement is significant in promoting student achievement. Students perceived and agreed
that improving the quality of student engagement would add value to their academic
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struggles, nurture teamwork, collaboration of ideas and knowledge, and create an innovative
path for students to nurture and improve, thereby drastically promoting their student
achievement (Jin et al.,, 2022). The positive effect of student engagement signifies that
students believe that when there is adequate well-being, active learning, feedback support,
adequate student interest and students tend to articulate their reading, learning and
capturing their mindset in the readiness for examination, which would reflect the
accomplishment performed towards harness the student achievement of students (Ruado &
Cortez, 2024). Student engagement tends to harness a student's capability and capacity for
developing their skills in managing workloads, reflecting student achievement (Subramanian
& Budhrani, 2020). Engaging with learning can foster a positive attitude toward learning,
leading to a cycle of motivation and achievement.

Objective 4 of this study revealed that there is a positive impact of self-efficacy on student
achievement at Zhengzhou University, China. The self-efficacy has a beta coefficient (B =
0.279; sig. = 0.000, which is less than 0.001), indicating that self-efficacy has a substantial
impact on student achievement, thereby enhancing students' ability to promote and harness
academic success. Thus, self-efficacy is significant towards promoting student achievement.
Students perceived and agreed that improving their self-efficacy would add value to their
academic struggles, nurture teamwork, collaboration of ideas, and knowledge, and create an
innovative path for students to encourage and improve, which would drastically promote
their student achievement (Yue, Sun & Ye, 2024). The positive effect of self-efficacy signifies
that students believe that when there is adequate well-being, motivation, persistence, goal
setting, resilience, and students tend to articulate their reading, learning, and capturing their
mindset in the readiness for examination, which would reflect the accomplishment
performed towards harnessing the student achievement of students (Yang et al., 2021).
Students with high self-efficacy beliefs are more likely to engage in school and persist in
learning until they have achieved their learning goals and attained academic success (Jurasek
& Wawrosz, 2023).

Objective 5 of this study demonstrated that self-efficacy mediates the relationship between
perceived usefulness, feedback orientation, student engagement, and student achievement
at Zhengzhou University, China. This study's perceived usefulness has a beta coefficient (B =
-0.362; sig.value =0.011, which is greater than 0.001) and indicates that perceived usefulness
strongly negatively affects student achievement through self-efficacy. Feedback orientation
has a beta (B = 0.610; sig.value = 0.000) and indicates a substantial positive impact on student
achievement through self-efficacy. Student engagement has a beta coefficient (B = 0.433; p-
value < 0.001), indicating a substantial positive impact on student achievement through self-
efficacy. It further helped to harness the success and capabilities in promoting academic
success. Thus, self-efficacy mediates between perceived usefulness, feedback orientation,
student engagement, and student achievement. The lack of perceived usefulness, combined
with low self-efficacy, highlighted the inadequacies of the curriculum, engagement, and
learning outcomes, resulting in unsatisfactory student achievement (Almulla, 2023). Self-
efficacy often mediates the relationship between perceived usefulness and academic
achievement. This means that a student's belief in their ability to perform a task (self-efficacy)
plays a crucial role in how their perception of the usefulness of a tool or approach translates
into actual academic success. When students believe that self-efficacy is a valuable factor in
their success, they may develop a stronger belief in their ability to use that tool effectively
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and achieve better academic outcomes (Al-khataneh, 2024). Student feedback orientation
helps identify areas for improvement and ensures the program meets the needs of students,
thereby fostering a positive learning environment (Afzaal et al., 2024). Feedback orientation
helps to promote the orientation, learning experiences, and increase engagement by
fostering a positive learning environment (Ma et al., 2024). Academic self-efficacy mediates
the relationship between feedback orientation and academic achievement. This means that
the connection between how students perceive and respond to feedback (their feedback
orientation) and their academic performance is partly explained by their beliefs in their
abilities (self-efficacy). The mediating role of self-efficacy suggests that the impact of
feedback orientation on academic achievement is not direct, but is influenced by the learner's
self-efficacy. Students with high self-efficacy are more likely to engage actively in learning
activities, both cognitively and behaviourally. They are more inclined to persist in challenging
tasks, seek help when needed, and employ effective learning strategies. Conversely, students
with low self-efficacy may be less engaged, may avoid challenging tasks, and may be less
inclined to use effective learning strategies (Brandmiller, Schnitzler & Dumont, 2024).
Engaged students are more likely to attend class regularly, participate in discussions,
complete assignments on time, and demonstrate a deeper understanding of the material.
Research indicates a positive correlation between engagement and academic achievement,
with higher levels of engagement typically resulting in improved academic performance (Li et
al., 2023). Self-efficacy acts as a mediator, meaning it influences the relationship between
engagement and achievement. In other words, the positive relationship between
engagement and achievement is partially or fully explained by the mediating effect of self-
efficacy (Anthonysamy & Singh, 2024). When students possess a high level of self-efficacy,
they are more likely to engage, and this engagement, in turn, contributes to their academic
success.

Conclusion

Based on empirical findings, perceived usefulness, feedback orientation, student
engagement, and self-efficacy are found to determine student achievement at Zhengzhou
University in China. This study concluded a significant relationship between perceived
usefulness, feedback orientation, student engagement, self-efficacy, and student
achievement. It was further agreed that improving perceived usefulness would help promote
the students' sense of distinction or uniqueness compared to their peers, often stemming
from their unique abilities, interests, or experiences. It would also help capture the necessity
of identifying student differences, self-perception, and psychological impact in harnessing
academic success. This study concluded that the feedback orientation influences student
achievement, requiring students' overall receptivity to and engagement with feedback,
encompassing their attitude towards feedback, how they seek and process it, and their
likelihood of using it to improve their learning and performance. It further agreed that
developing feedback assessment, practices, student motivation and engagement, and self-
regulated learning would help nurture and enhance student achievement. This study further
asserted and concluded that promoting feedback practices would add value to the teacher-
student relationship, making their assessment and workload more proficient and of higher
quality. The findings conclude that student engagement has a direct impact on student
achievement, provided that adequate learning resources and conducive environments are in
place to capture the quality of the self-regulated learning process. This study further agrees
that student engagement needs to be explored at different levels of a student's involvement,
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attention, and motivation in their learning and school activities. It encompasses behaviours,
emotions, and thoughts related to their learning experiences. Engaged students demonstrate
interest, participate actively, and feel connected to their education. High student
engagement is crucial for a positive learning environment and student success. It would help
improve learning outcomes, increase motivation and a love for learning, and give students a
greater sense of belonging and connection to the university environment. This study
concluded that the mediating effect of self-efficacy on student achievement affects the
development of perceived usefulness, feedback orientation, and student engagement.
Improving student self-efficacy has significantly promoted the students' belief in their ability
to succeed in academic tasks and achieve desired outcomes. It also agreed that it contributed
to the students' confidence in their capabilities to learn, perform, and persevere through
challenges in their studies. Finally, it concluded that perceived usefulness, feedback
orientation, student engagement, and self-efficacy influence student achievement, which has
helped promote and navigate students' success at Zhengzhou University, China.

The theoretical and contextual contribution of this study emphasises promoting social
cognitive theory, which highlights that high self-efficacy is linked to increased effort,
persistence, and the adoption of effective learning strategies, all of which positively influence
achievement. Utilisation theory supports positive perceptions of feedback, and engagement
with feedback is associated with better academic outcomes, as students can use feedback to
identify areas for improvement and adjust their learning strategies. The expectancy-value
theory suggests that students' motivation to engage in learning is affected by their beliefs
about the value of the task and their expectations of success. The significance of these
findings demonstrates that high self-efficacy helps to foster greater engagement and a more
positive attitude towards feedback, while effective feedback can boost self-efficacy and
motivation. Similarly, student engagement can be both a cause and a consequence of positive
feedback experiences and high self-efficacy. Therefore, understanding these complex
relationships is vital for educators and researchers to develop effective strategies for
promoting student success.
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