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Abstract:
This study focuses on students majoring in Financial Engineering at the School of
Economics and Trade at H University. By combining the teaching practice of
“Financial Econometrics”, a scale was constructed to measure course challenge,
learning engagement, and deep learning abilities. Through a questionnaire survey, the
following research findings were obtained: There are significant differences in gender
and year of enrollment regarding the different factors of course challenge, learning
engagement, and deep learning abilities. It was found that students exhibit lower
levels of cognitive engagement in the course. In terms of deep learning abilities,
students demonstrate good performance in autonomous learning but perform poorly in
analytical learning and research-oriented learning. Furthermore, deep learning
abilities are less influenced by course challenge and more influenced by students’
learning engagement. Therefore, it is crucial to emphasize the impact of students’
behavioral and cognitive engagement on deep learning abilities. Finally, based on the
research findings, corresponding research recommendations are proposed.
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1. Introduction
The Ministry of Education has successively issued policy documents such as the

“Opinions on Strengthening the Construction, Application, and Management of
Online Open Courses in Higher Education” and the “Education Informatization 2.0
Action Plan”, which has triggered teaching practices among university teachers.
However, the current situation of deep learning among college students in blended
learning is not optimistic. The course “Financial Econometrics” is characterized by
rigorous theory, strong logical reasoning, and requires students to comprehensively
apply mathematical and statistical analysis methods. Since 2020, the teaching team
has conducted explorations of blended teaching in course of “Financial Econometrics”.
However, the teachers have also found that students’ deep learning abilities need to be
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improved. Therefore, promoting classroom reforms plays an important role in
cultivating students’ deep learning abilities.
Therefore, this paper takes the teaching of “Financial Econometrics” in blended

learning as an example to investigate the current situation of students’ deep learning,
aiming to help teachers gain a deeper understanding of the actual situation of students’
deep learning in teaching. A questionnaire survey was conducted among students who
have studied “Financial Econometrics” in the School of Economics and Trade at H
University. The goal is to encourage teachers to optimize course design and teaching
practices through online teaching platforms and propose corresponding strategies to
enhance students’ deep learning abilities in blended learning.

2. Current Research Status
In 1976, Swedish scholars Marton, F and Saljo, R. introduced the concepts of deep

learning and surface learning [1]. Since then, more scholars have elaborated on the
meaning of deep learning from various perspectives [2,3,4,5]. Domestic scholars have
continued the relevant researches and explored the connotation of deep learning
[6,7,8,9].
Regarding the evaluation of deep learning abilities, foreign scholars generally

assess them based on learning outcomes, learning processes, and learning objectives
[10]. Some scholars propose the measurement of deep learning abilities. Domestic
scholars have also evaluated deep learning abilities from different perspectives
[11,12,13]. In terms of the influencing factors of deep learning abilities, foreign
scholars mainly examine their impact from the perspectives of students and teachers
[14,15,16,17]. Domestic scholars also explore deep learning abilities from factors
such as student characteristics, teacher factors, learning resources, and interactive
environments [12,18,19,20].
This study believes that deep learning involves students independently learning,

applying learned knowledge in different real-life contexts with the assistance and
guidance of teachers, and critically reconstructing and integrating the acquired
knowledge during the process of knowledge learning and application. Based on the
teaching practices of the “Financial Econometrics”, this paper suggests that deep
learning abilities manifest aspects such as independent learning, analytical learning,
and research-oriented learning.

3. Research Design
3.1. Sample

The research team developed a self-designed questionnaire titled “Survey on the
Current Status of Deep Learning in the Teaching of Financial Econometrics.” The
questionnaire was distributed through the “SurveyStar” platform. The survey
participants included students majoring in Financial Engineering at the School of
Economics and Trade at H University, who had taken the “Financial Econometrics”
course. A total of 222 valid responses were collected. Among them, there were 93
male students (41.9%) and 129 female students (58.1%). The students were also
divided into four groups based on their year of enrollment: 38 students from the 2018
(17.1%), 70 students from the 2019 (31.5%), 76 students from the 2020 (34.3%), and
38 students from the 2021(17.1%).
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3.2. Measurement

The questionnaire consisted of three aspects: course challenge, learning engagement,
and deep learning abilities. The course challenge section included dimensions such as
cognitive goals of the course, classroom learning behaviors, laboratory practices,
requirements for course papers’ quality, and assessment criteria. The learning
engagement section covered behavioral engagement, cognitive engagement, and
emotional engagement. The deep learning abilities section included proactive learning,
analytical learning, comprehensive learning, and research-oriented learning. All items
were scored using a 5-point Likert scale.

4. Results

4.1. Reliability and Validity Testing
Firstly, the dimensions covered in this questionnaire were developed based on

relevant literature and the teaching practices of the "Financial Econometrics" course,
which could reflect the actual situation of education and teaching under the blended
learning mode, ensuring good content validity [21-22]. Secondly, the corrected item-
total correlations (CITC) of all retained items were greater than 0.4, and removing any
item which did not increase the Cronbach's coefficient of the overall scale. Thirdly,
The KMO values for the scales of course challenges, learning engagement, and deep
learning abilities were all above 0.8, and the p-value of the Bartlett's test of sphericity
was less than 0.01, indicating the suitability for factor analysis. Additionally, using
principal component analysis and Kaiser normalization with maximum variance
rotation, factor loadings were obtained. Items with loadings above 0.5 were retained,
and all eigenvalues were greater than 1. The results show that the course challenge
scale consisted of five dimensions: cognitive goals of the course, requirements for
course papers' quality, assessment criteria, laboratory practices, and classroom
learning behaviors. The learning engagement scale included three dimensions:
behavioral engagement, emotional engagement, and cognitive engagement. The deep
learning abilities scale comprised three dimensions: proactive learning, analytical
learning, and research-oriented learning. Based on the test results, the Cronbach's
coefficients for the three scales mentioned above were all above 0.85, and the
cumulative variance contribution rates exceeded 60%, indicating good reliability.

4.2 Analysis of Survey Results

4.2.1. Descriptive statistics
The descriptive statistical results show that in the course challenges scale, the mean

values of the majority of items were above 4.20. Students had a relatively consistent
perception of the course challenge, with high agreement on cognitive goals of the
course, requirements for course papers' quality, and assessment criteria.
In the learning engagement scale, the mean values of behavioral engagement and

emotional engagement were relatively high, ranging from 4.16 to 4.59. However, the
mean value of cognitive engagement was relatively low, with all items related to
knowledge integration having mean values below 4. Overall, there was not a
significant difference in students' agreement on course learning engagement.
In the deep learning abilities scale, the mean values of proactive learning items

ranged from 3.55 to 4.26, with only three items having mean values above 4. The
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mean values of analytical learning items ranged from 3.27 to 3.84, and for research-
oriented learning, the mean values ranged from 3.15 to 3.62. These results indicate
that students have significant room for improvement in terms of deep learning
abilities.

4.2.2. Group Analysis
Using the factor loading as weights derived from the factor analysis results, we

calculated the weighted average of each factor to assess the differences among
different genders and enrollment years.
(1) Group analysis between Genders
As shown in Table 1, in terms of course challenges, there were gender differences

in the mean values for requirements of course papers' quality, laboratory practices,
and classroom learning behaviors, with mean differences of -0.1809 (p<0.1), -0.1234
(p<0.1), and -0.3209 (p<0.05), respectively. However, there were no significant mean
differences in cognitive goals of the course and assessment criteria (p>0.1).
Regarding learning engagement, there were gender differences in behavioral

engagement and cognitive engagement, with mean differences of -0.1613 (p<0.1) and
-0.2806 (p<0.01), respectively. The differences were relatively significant. However,
there was no significant mean difference in emotional engagement (p>0.1).
In terms of deep learning abilities, there was a significant gender difference in

analytical learning, with a mean difference of -0.2471 (p<0.01). However, there were
no significant differences in proactive learning and research-oriented learning (p>0.1).
These results indicate that, overall, female students outperformed male students in

terms of course challenges, learning engagement, and deep learning abilities.
Table 1. Group analysis between Genders.

Factors Gender Mean Difference t p
Requirements for course

papers’ quality
Male 4.1741 -0.1809* -1.915 0.057Female 4.3550

Laboratory practices Male 4.6323 -0.1234* -1.911 0.057Female 4.7557

Classroom learning Male 4.0397 -0.3209*** -3.389 0.001Female 4.3606

Behavioral engagement Male 4.2104 -0.1613* -1.714 .088Female 4.3717

Cognitive engagement Male 3.8792 -0.2806** -2.488 .014Female 4.1598

Analytical learning Male 3.3324 -0.2471*** -2.629 .009Female 3.5795

*：p<0.1; **：p<0.05; ***: p<0.01

(2) Group analysis among enrollment years
Using one-way analysis of variance (ANOVA), the results indicated that there were

significant differences in the evaluations of students from different enrollment year
only in the three factors related to deep learning abilities. As shown in Table 2, in
terms of proactive learning, the 2020 cohort of students performed significantly better
than the 2021 cohort, with a mean difference of 0.2474 (p<0.1). In terms of analytical
learning, the 2018 cohort scored significantly lower than both the 2019 and 2020
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cohorts, with mean differences of -0.2915 (p<0.05) and -0.3145 (p<0.05), respectively.
For research-oriented learning, the 2020 cohort outperformed the 2021 cohort, with a
mean difference of 0.3246 (p<0.05). Overall, the 2020 cohort exhibited better
performance in terms of deep learning abilities, while the 2018 cohort showed slightly
lower performance in analytical learning. The 2021 cohort displayed slightly lower
performance in both proactive learning and research-oriented learning.
Please note that the translation provided is an approximation, and the interpretation

of statistical results may require a deeper understanding of the context and specific
statistical techniques used in the study.

Table 2. Group analysis among enrollment years.

Factors Enrollment year (I) Enrollment year (J) (I-J) p
Proactive learning 2020 2021 0.2474* 0.062

Analytical learning
2018 2019 -0.2915** 0.038
2018 2020 -0.3145** 0.023
2020 2021 0.2474* 0.074

Research-oriented
learning 2020 2021 0.3246** 0.036

*: p<0.1; **: p<0.05

5. Research Findings
This study constructed scales for course challenge, learning engagement, and deep

learning capability based on relevant literature and the teaching practice of “Financial
Econometrics”. The course challenge scale consists of five dimensions: course
cognitive objectives, requirements for course papers, assessment criteria, laboratory
operation behavior, and classroom learning behavior. The learning engagement scale
includes three dimensions: behavioral engagement, emotional engagement, and
cognitive engagement. The deep learning capability scale comprises three dimensions:
proactive learning, analytical learning, and research-oriented learning.
Descriptive statistics results indicate that students have a high level of recognition

for the course challenge in Financial Econometrics. Regarding learning engagement,
students show high scores in behavioral and emotional engagement but lower scores
in cognitive engagement. In terms of deep learning capability, students demonstrate
good performance in proactive learning but perform poorly in analytical learning and
research-oriented learning, especially with a low mean in research-oriented learning.
In group analysis, (1) the survey indicates that male students have a lower level of

recognition for the course challenge in 'Financial Econometrics’ compared to female
students. However, in terms of learning engagement, male students do not score
higher than female students in behavioral and cognitive engagement. Male students
also exhibit inferior performance in proactive and analytical learning. The mean of
male students in research-oriented learning is slightly higher than that of female
students, but the difference is not significant. It also reflects that female students
indeed outperform male students in course cognition, learning engagement, and deep
learning capability. (2) The survey results that in terms of deep learning capability, the
overall performance of the students enrolling in 2020 surpasses that of other academic
years. The students enrolling in 2018 exhibits slightly lower performance in analytical
learning, while those in 2021 shows slightly lower performance in proactive and
research-oriented learning.
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6. Conclusions
Currently, students’ level of engagement is not fully satisfactory, especially among

male students who exhibit a lack of motivation, unsatisfactory classroom performance,
and a passive attitude towards assignments, exercises, and exams. The following
measures can be implemented in teaching: (1) Emphasize the course learning
objectives and their significance, helping students compensate for deficiencies in
foundational theories and methods. (2) Encourage students to enhance self-discipline
and develop reasonable study plans, enabling them to manage their course study,
extracurricular activities, and leisure time effectively. (3) Teachers can incorporate
more diverse case analyses and specialized discussions in classroom teaching to make
the learning environment more active and challenging. (4) In subsequent teaching
processes, teachers can enhance corresponding course cases, experimental analysis,
and guidance for course papers, allowing students to connect theoretical knowledge
with practical problems, expand and deepen their understanding of the subject matter,
and cultivate their innovation and practical abilities.
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