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Abstract. The advent of the information age and advancements in technology
have driven educational reforms. Traditional offline teaching models struggle to
meet the diverse needs of university faculty and students, while Blended Learn-
ing(BL) models are increasingly favored for their high adaptability. This study
explores the application of BL models in the “Object-Oriented Programming”
course. By dividing two classes in the Software Engineering program into an ex-
perimental group and a control group, the study found that students in the exper-
imental group achieved significantly improved academic performance after
adopting BL. Students expressed satisfaction with the assessment methods of BL.
Additionally, the study analyzed the benefits, requirements, and advantages of
the teaching evaluation system of BL, confirming its ability to enhance teaching
quality and foster the development of multidisciplinary talent.
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1. Introduction

“Object-Oriented Programming” (OOP) is a core course for computer science majors,
using Java to systematically train students in object-oriented concepts and development
skills. Its outcomes directly influence performance in advanced courses (e.g., Data
Structures, Operating Systems, Java Web Development), programming competitions,
graduation projects, and job readiness. The curriculum includes Java basics, object-
oriented principles, exception handling, collections, I/O streams, and fundamentals of
multithreading and network programming. Due to its abstract and content-heavy nature,
traditional lecture-based teaching often leads to fragmented understanding and weak
theory-practice integration[1]. Assessments typically involve experiments and final
projects, but without transparent formative evaluation, students may fail to grasp key
concepts deeply.

Blended Learning (BL) combines traditional instruction with online learning and has
evolved over the past two decades into a widely adopted university teaching model[3].
BL maintains the teacher’s guiding role while promoting student autonomy through
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digital platforms[2]. It transforms students from passive listeners to active learners, en-
abling real-time progress tracking and personalized feedback, thereby improving en-
gagement and learning outcomes[7].

This study examines the limitations of traditional OOP instruction, explores how BL
can be applied to address these issues, and analyzes the benefits, challenges, and new
expectations it brings for both students and instructors.

2.  Methodology

2.1  Research Subjects

Students from two classes of the Software Engineering program in the 2022 cohort at
Zhengzhou Shengda University were selected as the research subjects. The courses
were taught by the same group of instructors using self-compiled textbooks. The course
“O0P” totaled 64 credit hours, including 48 hours of theory classes and 16 hours of
laboratory classes. Class A, with 52 students, served as the control group, while Class
B, with 50 students, served as the experimental group. Teachers employed traditional
teaching methods for Class A and implemented a blended online and offline teaching
model for Class B. Students in Class B were divided into 10 groups based on an equal
distribution of numbers, with each group electing a group leader to coordinate internal
affairs and supervise peers' self-directed learning.

2.2 BL Tools

OOP course adopts a blended online and offline teaching approach, utilizing the fol-
lowing teaching tools:

e Chaoxing platform: Deploying online course resources, assigning and grading as-
signments, and managing attendance.

¢ Instant messaging software: Facilitating communication between teachers and stu-
dents, answering questions, discussing topics, assigning tasks, and sending remind-
ers.

e Online meeting tools for real-time instruction: Conducting online teaching meetings
outside of class and sharing the teacher's screen during lessons.

e MOOC(abbreviation of Massive Open Online Courses) platform: Students can se-
lect relevant courses for self-study, earn certification upon completion, and accumu-
late course credits.

2.3  BL Implementation Process

The BL approach of OOP course includes two parts which are theoretical part and prac-
tical part. The sturcture of BL evaluation system is shown in Fig. 1.
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Fig. 1. BL Evaluation System

The BL approach for theoretical courses is divided into three stages: pre-class online
preparation, in-class instruction, and post-class online Q&A and reinforce-
ment[8][10][12][13]. The specific implementation plan for the course is outlined be-
low.

1) Pre-class: Online Preparation Stage.

Before class, teachers should clearly define the teaching content, objectives, and key
points, and assign teaching tasks, chapters, online assignments, and small projects.
They should also provide teaching videos. For this course, students should watch at
least two videos, including the QR code video referenced in textbook and online videos
created by the teacher . Students should collaborate to create a “flipped classroom”
PowerPoint presentation and can ask questions via instant messaging software. Com-
plex issues should be addressed during class discussions, and teachers should promptly
supplement teaching cases to enhance students' interest in learning.

2) In-class: Classroom Teaching Stage.

Classroom instruction is a crucial component of course learning. In a BL model, the
in-person classroom continues to play a central role. To address the specific require-
ments of the “OOP” course, the following in-person teaching methods have been de-
signed.

First, prior to starting a new lesson, it is necessary to assess students' understanding
of the previous lesson's content. This can be done through random questioning or a quiz
to evaluate students' comprehension of the previous lesson, or by reviewing the com-
pletion of homework assignments to gauge their mastery of the material. Second, guide
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all students to review the core knowledge from the previous class. Third, introduce the
new lesson content. This course will adopt the “flipped classroom” teaching model. In
the initial stage, each group will present their findings based on their pre-class prepara-
tion using PowerPoint. After the presentations, the teacher and other groups will ask
questions and provide feedback. Once all groups have completed their presentations,
the teacher will provide detailed explanations for any questions raised, focusing on key
challenges in the course rather than delving into non-essential content.

In addition, teachers pose open-ended questions for each group to discuss and record
the results of their discussions, which may take the form of problem-solving steps or
corresponding code. After the discussion, teachers evaluate the answers submitted by
each group. Finally, teachers summarize the core content of the lesson, assign home-
work through Chaoxing platform, and preview the theme of the next lesson.

3) Post-class: Online Q&A Session.

After class, students can consult teachers about questions via instant messaging soft-
ware, and teachers can answer them online. For questions that most students find diffi-
cult, teachers can use online meeting tools for real-time teaching and discussion. In
addition, teachers can publish course-related extension or basic content on Chaoxing
platform or instant messaging software so that students can deepen or supplement their
knowledge according to their own needs[11].

4) Implementation Plan for Blended Teaching in Laboratory Classes.

The laboratory course also adopts a hybrid implementation approach, specifically in
the form of a “flipped classroom,” with the process divided into three phases: pre-class,
in-class, and post-class.

Before class, instructors post experiment requirements and report templates on the
Chaoxing platform. Students must download materials, review relevant knowledge,
complete pre-class assignments, gather information, understand experimental princi-
ples, plan steps, and install and configure required development tools, such as the
MySQL database and IDEA development tool. During class, the “flipped classroom”
model is implemented. First, students present experimental principles, content, tech-
niques, and design steps, and instructors provide feedback and supplement knowledge.
Second, students conduct the experiment, with the teacher providing real-time supervi-
sion and answering questions. The experiment typically spans multiple class periods.
At the end of each segment, one student from each group presents the results and ex-
plains the code, addressing questions from the teacher and peers. Finally, after the ex-
periment is fully completed, the teacher summarizes and provides feedback. After class,
students must summarize and reflect on the experimental process, write, and submit the
report. Students with remaining questions can seek assistance from the teacher or other
students via instant messaging software.

2.4 Assessment and Evaluation

The final assessment adopts a teaching-assessment separation approach, tailored to the
characteristics of the “OOP” course.The assessment method for this course is more
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reasonable, typically involving the design of a comprehensive Java program using the
knowledge learned in the course, and submitting an assessment report within fixed
time.The same questions are used to assess Class A (control group) and Class B (ex-
perimental group). Given the characteristics of BL, the final grade should be determined
using a diversified assessment approach. The assessment ratios for the experimental
group are shown in the figure below. As can be seen from the figure, process-based
assessment and final assessment each account for 50%. Process-based assessment is
further divided into theoretical course instruction (30%) and experimental course in-
struction (20%), both of which encompass both online and offline teaching modes. This
assessment ratio meets the requirements of BL. Class A, the control group, uses tradi-
tional assessment methods, where the final grade is composed of theoretical course
grades (30%), experimental course grades (20%), and final exam grades (50%).

2.5 Feedback on teaching effectiveness

To validate the scientific validity of BL, it is necessary to seek answers from student
feedback. To this end, this practice involved face-to-face discussions with students in
the experimental group, listening to their opinions, identifying the advantages and dis-
advantages of BL from their feedback, and using this information to advance future
teaching reform plans. Following the face-to-face discussions, the 50 students in the
experimental group anonymously completed and submitted a survey questionnaire. The
course instructors then conducted statistical analysis and interpretation of the students'
survey questionnaires.

3.  Results and Analysis

3.1 Comparison of student assessment results

Table 1. Student Assessment Results Table

Grou Number of | Theoretical Practical Final exam | Overall re-
p people results results results sults
Experimental 50 794+72 | 91442 | 80+10.1 | 82+5.56
group
76.3 + 753+
+ 12. + 3.
Control Group 52 67+12.3 85+8.3 12.6 7 49

This study conducted a statistical analysis of the average grades of the two groups of
students[15], with the results shown in Table 1. As can be seen from Table 1, the aver-
age theoretical course grade of the experimental group (79.4 = 7.2) was 12.4 points
higher than that of the control group (67 + 12.3), representing an increase of 18.5%.
The average score for the experimental group's practical courses (91 £ 4.2) was 6 points
higher than that of the control group (85 * 8.3), representing an increase of 7.1%. The
average final exam score of the experimental group (80 + 10.1) was 4.7 points higher
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than that of the control group (76.3 + 12.6), representing an increase of 6.2%. From
this, it can be seen that BL has improved students' performance across all subjects, and
the standard deviation of scores has decreased, indicating an overall improvement in
students' performance.

3.2 Analysis of the results of the experimental group survey
questionnaire

As mentioned in Section 2.3, this seminar involved face-to-face communication with
students in the experimental group. After the communication session, students were
required to submit anonymous survey questionnaires as feedback[6][14]. The results of
the survey questionnaires are shown in Table 2. As can be seen from Table 2, BL ef-
fectively stimulates students' enthusiasm for learning and significantly enhances their
self-learning abilities, teamwork skills, and language expression capabilities. Addition-
ally, BL enhances students' knowledge retention. For this course, it improves students'
computer programming skills, information retrieval abilities, and application of
knowledge. Based on the survey data, the BL approach is appropriate for the course's
assessment criteria, and students report high overall satisfaction with the BL method.

Table 2. Results of the teaching feedback for students in the experimental group

Evaluation criteria Véry Sat- Satisfied Medium N.Ot Sat-
isfied isfied
Stimulate interest in learning 52% 30% 10% 8%
Self-learning ability 60% 28% 12% 0%
Teamwork skills 64% 30% 6% 0%
Language skills 60% 32% 8% 0%
Mastery of knowledge and skills 60% 32% 8% 0%
Coding skills 52% 36% 10% 2%
Ability to apply knowledge 60% 32% 8% 0%
Research skills 58% 40% 2% 0%
Course assessment and evaluation 56% 30% 10% 49
scheme

Overall evaluation of BL 52% 32% 6% 0%

4. Discussion

4.1  Benefits and suggestions for students
Benefits of Blended Learning (BL) for Students:
Increased Motivation for Self-directed Learning.

BL encourages students to take charge of their learning through structured phases.
Before class, they review materials, watch videos, prepare presentations, and complete
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assignments[5]. In-class discussions and Q&A sessions enhance engagement, while
post-class tasks reinforce independent thinking. Real-world projects, like developing a
mine-sweeping game, further spark interest.

Improved Overall Skills.

BL enhances teamwork, communication, knowledge application, and research abil-
ities. Over 85% of students report satisfaction with BL, attributing it to methods like
pre-class research (which builds information retrieval skills), group presentations
(which boost teamwork and speaking skills), and project-based assignments (which en-
hance research and application).

Strengthened Practical Skills.

In hands-on courses like OOP, BL offers more structured guidance than traditional
teaching. Students complete projects before labs, understand design principles in ad-
vance, and present their work—Ileading to significant improvement in programming
skills. Active discussions with teachers and peers help deepen understanding and
broaden problem-solving approaches.

Enhanced Academic Performance.

BL improves student outcomes in both average scores and consistency, as shown in
Section 3.1. Its diverse assessment methods and interactive structure help close perfor-
mance gaps and support educational goals.

Improving Student Satisfaction in Blended Learning (BL): Despite its benefits, BL
still has room for improvement in student satisfaction[9]. To reach full potential, stu-
dents should:

e Embrace self-directed learning: BL is student-centered and requires active engage-
ment. A genuine interest in learning is essential for success.

e Develop teamwork skills: Group presentations and discussions are key in BL. Col-
laboration enhances both individual and team performance.

e Adopt a positive attitude: Challenges are part of the process. Students should ap-
proach problems proactively by researching, consulting teachers, and seeking peer
support to build resilience and improve their skills.

4.2  Benefits and challenges for teachers

BL benefits teachers in two main ways:

Improved Insight Into Student Progress.

Unlike traditional models that rely mainly on final exams and lab reports, BL incor-
porates formative assessments like group presentations and discussions. This allows
teachers to monitor students’ understanding in real time and address specific learning
gaps. For instance, students familiar with basic syntax like branches and loops can
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present these topics, while teachers focus on clarifying more complex concepts like
“break” and “continue.”

Enhanced Instructional Role.

In BL, teachers guide rather than solely instruct. They support student-led learning
by providing micro-lecture videos on platforms like Learning Pass, enabling students
to study based on individual needs. Students can also explore related courses on MOOC
platforms for personalized learning. Teachers assign differentiated homework, engage
in real-time discussions via online tools, and support deeper exploration of course con-
tent.

Challenges for Teachers.

While beneficial, BL also demands more from teachers. Effective course design and
mastery of complex content—such as the intricacies of Java—require strong subject
knowledge and continuous learning. Teachers must also manage group activities, coor-
dinate effectively, and be proficient with tools like Chaoxing platform, and Google
Classroom, etc.

4.3  Objectivity and Scientificity of the BL Evaluation System

Its emergence as a mainstream approach in educational reform lies in its scientific and
objective evaluation system. BL evaluation emphasizes “focusing on the process, em-
phasizing abilities, and multi-angle assessment,” with a focus on students' active par-
ticipation, the cultivation of multiple abilities, and the evaluation of comprehensive
abilities. In the assessment of this course, this multi-angle evaluation method was also
adopted, aligning with the core principles of BL. In the survey questionnaire, the satis-
faction rate for the “course assessment evaluation scheme” reached 86%, confirming
the effectiveness of this evaluation system.

5. Conclusion

BL and traditional teaching methods differ fundamentally in terms of classroom for-
mats and assessment methods. The classroom format has shifted from a teacher-cen-
tered approach focused on knowledge transmission to a student-centered model, where
teachers act as facilitators and guides. The diversity of assessment methods emphasizes
students' ability to apply knowledge comprehensively, which helps enhance the overall
quality of contemporary university students. In the future, AIGC techniques will be
used in BL mode in all aspects[4]. While BL offers distinct advantages for both students
and teachers, it also presents unique challenges. Therefore, in actual teaching practice,
it is essential to fully leverage the advantages of BL while addressing the challenges it
presents, thereby driving educational reform and cultivating the multi-skilled, versatile
talent that society demands.
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
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