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1. Introduction

With the rapid development of information technology, especially the arrival of
the big data era, data is experiencing explosive growth. The explosive growth of
data volume requires an effective analytical method to extract valuable infor-
mation, and the course of data mining and machine learning emerged in this con-
text. Influenced by the wave of artificial intelligence and big data, many applica-
tion-oriented universities have even begun to include data mining and machine

learning in compulsory or elective courses for science, engineering, and finance
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majors, aiming to cultivate students’ mastery of the basic theories and methods of
data mining and machine learning, as well as their ability to analyze, model, and
predict big data.

In order to improve the quality of teaching and adapt to the construction of
applied universities, it is necessary to reform the courses of data mining and ma-
chine learning. We hope to find a new teaching model that can cultivate students’
ability to use data mining knowledge to solve practical problems, enhance their

employment competitiveness, and improve the quality of talent cultivation.

2. Teaching Issues

As a core course in big data analysis technology, data mining and machine learn-
ing have a relatively short history and are basically in the process of exploration.

There are many problems in the teaching process.

2.1. Lack of Emphasis on Interest Cultivation and Poor Internal
Motivation for Learning

Data mining and machine learning have the characteristics of high abstraction,
complex computation, and rigorous logic. The difficulty of learning is high, and
the emphasis on learning data mining theory and algorithms is too strong, which

makes students lose interest in learning [1].

2.2. The Disconnect between Teaching Content and Social Needs

Most teachers’ choice of teaching content is mainly based on textbook content,
and the big data industry updates rapidly. Textbook content cannot keep up with
social development trends and industry changes for real-time updates, ultimately

leading to a disconnect between teaching content and actual social needs [2].

2.3. Aging Teaching Methods [3]-[5]

Firstly, the teaching method mainly relies on imparting knowledge through lec-
tures; Secondly, knowledge is emphasized over ability, and teaching activities and
content are implemented within predetermined frameworks and problems. The
“formulaic” teaching method hinders students from improving their problem-
solving abilities and innovative thinking [3]; the third issue is outdated teaching
resources, outdated teaching cases, and outdated data [4]; the fourth is the tradi-
tional assessment method [5], which often uses “examination + attendance + lab

report + homework” for course assessment.

2.4. Lack of Teaching Feedback Link

Mainly manifested in the lack of feedback in the classroom and no evaluation after
the course ends. Teachers often use traditional teaching methods to promote
course content in order to complete teaching tasks on time, while ignoring stu-
dents’ feedback on classroom content, pace, and teaching methods; After the com-

pletion of the course, most universities lack effective channels for students to
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evaluate teachers’ teaching.

3. Teaching Reform Content

Based on the above issues, this article proposes teaching reform methods in com-

bination with actual teaching content.

3.1. Optimize Teaching Content Based on Enterprise Needs

The course content of Data Mining and Machine Learning mainly provides tech-
nical preparation for the direction of Data Mining and Data Analysis, and the
teaching content of the course should be consistent with the needs of enterprises
in this direction [2] [6].

Before determining the teaching content, 300 data related recruitment positions
were selected and analyzed on platforms such as 51job, Fresh Graduates, and Qilu
Talent Network using keywords such as “data mining”, “data analysis”, and “big
data”. Familiarity with SQL language, proficiency in data querying and cleaning
techniques, and familiarity with data mining and statistical analysis tools such as
R, Spark, Python, SAS, etc. are commonly required. In addition, theoretical
knowledge related to professional statistical analysis and data modeling, such as
logistic regression, decision trees, clustering analysis, SVM, neural networks, etc.,
is also required.

Therefore, in addition to retaining traditional teaching content such as cluster-
ing, classification, and association analysis, this course also adds content such as
neural networks, logistic regression, and principal component analysis. In the ex-
perimental section, the mainstream language Python is used. The above makes

the teaching content more in line with the needs of enterprises.

3.2. Putting Students at the Center and Optimizing Teaching Design

In response to the issue of aging teaching methods [3]-[5], taking classification anal-
ysis as an example, this course mainly carries out the following teaching design.

Firstly, guide students to achieve “learning by doing, learning by doing” in prac-
tical social problems. When teaching classification analysis, we first introduce the
issue of shop renewal, allowing students to learn classification analysis algorithms
with the problem in mind. Finally, we have students solve shop renewal problems
based on the theoretical algorithms they have learned.

Secondly, transform traditional rote learning into a student-centered and expe-
riential learning model. After completing the learning of each classification algo-
rithm, let the group independently search for excellent papers related to decision
tree classification and naive Bayes algorithm, and report the results in class.

Thirdly, focus on cultivating practical skills. After the algorithm experiment
class, let the students find projects by themselves in the way of group discussion,
complete the selection of topics, data collection, pre-processing, model building
and algorithm programming, and analyze and evaluate the results, which can im-

prove the practical ability of all students, such as breast cancer disease prediction
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cases based on naive Bayes [7]-[9].

Fourthly, the assessment methods should be diversified [10]. Add group dis-
cussions, chapter quizzes, in class exercises, and other methods to comprehen-
sively assess students’ learning progress. The group discussion was graded by set-
ting scoring criteria and distributing scoring questionnaires on Wenjuanxing,
with student and teacher ratings each accounting for 50%.

Fifth, update teaching resources. Actively search for new projects and data on
websites such as Kaggle, well-known blogs, CSDN, etc., and introduce teaching
cases. In the computer experiment of the classification algorithm, the heart disease

prediction case from Kaggle was introduced.

3.3. Adopt Evaluation Mechanism and Focus on Teaching Feedback

The school has always attached great importance to the assessment and evaluation
of teachers’ teaching quality, and has developed a system of evaluation feedback
through student assessment, expert and leadership evaluation, but the effect is not
very obvious.

Course evaluation helps improve teaching. To this end, self-evaluation has been
added to this course. In addition to daily classroom questioning of students’ learn-
ing situation, a survey questionnaire or interview will be used for mid-term and
final evaluation. The main content should include whether the teacher’s quality is
competent for teaching work, whether the teaching ideas are clear and the key and
difficult points are prominent, whether the teaching content meets the knowledge
needs, whether the teaching methods and means are flexible and diverse, whether
the teaching environment is comfortable, whether the teaching management is

appropriate, and whether the practical arrangements are reasonable.

4. Conclusions

In order to improve the quality of teaching and adapt to the construction of ap-
plied universities, it is necessary to conduct in-depth analysis and reform of data
mining and machine learning courses based on cutting-edge ideas and concepts.
We hope to find a teaching model that can cultivate students’ ability to use data
mining knowledge to solve practical problems and improve their employment
competitiveness.

Similar to the educational reform proposed in this article, in order to solve the
contradiction between college student training and industry demand, the School
of Computer Science at Beijing Institute of Technology has designed an innova-
tive talent training model jointly built by schools and enterprises, the “Enterprise
Learning Innovation” integrated development platform. In the process of talent
cultivation, the school, company, and brand jointly determine the training objec-
tives, develop training plans, and jointly implement practical teaching in the en-
terprise stage. The platform constructs a complete system architecture with five
mechanisms as the core: “school base construction, enterprise participation

mechanism, school enterprise curriculum co construction, operation guarantee
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mechanism, and supervision and evaluation mechanism.” After verification, the
teaching effect is significant [11].

In addition, Dalian Neusoft Information College has optimized the teaching
objectives, theoretical and practical content design, and case study design of
courses based on the knowledge points, skill points, and professional qualities re-
quired for job competencies. Based on the OBE education teaching philosophy,
blended learning practices have been implemented, and achievements have been
made in subject competitions, college student innovation and entrepreneurship
projects, and other aspects [6].

This article proposes teaching reform strategies based on the existing problems
in the curriculum: firstly, optimizing teaching content according to the needs of
enterprises; secondly, putting students at the center and optimizing teaching de-
sign; thirdly, adopting an evaluation mechanism and focusing on teaching feed-
back. When teaching any course, the teaching strategies proposed in the article
can be adopted, such as investigating the needs of enterprises and designing teach-
ing content that closely follows the needs of the times; emphasis is placed on class-
room evaluation and timely modification of teaching methods. Therefore, the
teaching reform strategy in this article can be applied to any university and course,
with strong applicability and can be promoted.
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