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Abstract

The importance of mathematics is emerging to creetevalues and secure competitiveness in anigestl
information society based on the Fourth Industi@volution. This study was conducted with the dm o
improving the academic performance and increasimgrest of electronics majors in mathematics subjen
order to develop learners' mathematical capabditie major fields that utilize mathematics thatcélenics
majors do not prefer, we have proposed a new taegafiethod to promote employment in mathematicsdbase
electronics fields. In addition, to enhance leasieself-directed learning, we developed teachinghos for
efficient mathematics subjects with programmingglages as tools in electronics engineering and iagpl
them to real-world teaching sites to effectivellficate academic performance improvement of majeirzally,
we conducted a survey and statistically analyzestfextiveness of the developed teaching methqoesent
effective operational measures for mathematics &t an essential tool in intelligent information
technology.
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1. Introduction

In recent years, the Fourth Industrial Revoluticeams that all machines and components are conntected
the Internet to perform tasks automatically by jhdgment of computers or systems. As a result, the
importance of artificial intelligence (Al) and daszience has been highlighted, and the combinaifon
machine learning and big data is creating oppditsfor innovative industries and the possibitifywealth
creation [1]. In the era of the Fourth Industriagv@lution, major technologies of Al are generatsd a
innovative mathematical algorithms, and mathemaiscslrawing attention as a key competitive edge.
Mathematics is becoming increasingly important ianyn ways, including language processing of Al
technology, and global companies are developingjrai technologies based on their math capabiléied
expanding their influence. Due to this change ie #nvironment, mathematical methodologies and
approaches support central research in the fieldlettronic engineering and are directly appliealits
should be actively used for technology developmandl industrial innovation through strengthening
mathematical capabilities. As the employment rditgraduates is used as a key evaluation indicatang
university evaluations and the resulting restruogurof universities is in full swing, interest irhe
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employment rate of schools and departments is mpgoin universities. As the employment rate drops
significantly, competitiveness among universitiasd agovernment budget support is reduced, private
universities are facing a management crisis ancetbout, so improving the employment rate is altetyu
important.

The goal of this study is to reflect this realitpdasuggest ways to improve employment rates in
departments. In this study, we intend to contriliathe improvement of the employment rate by iifiging
and improving the problems by analyzing the emplegtmate of Department E in the electronic enginger
field of S University in Seoul. It is a reality thelectronics graduates are not employed in vamoamrs but
only in certain fields, and students are foundeaylving up their jobs in the field by avoiding tiadf courses
that utilize mathematics [2].

In order to improve employment rates in the futunes would like to teach electronics majors in
mathematics-related teaching methods to improwrést in the field of mathematics and thereby nsee
employment rates from three perspectives. Firsthgtronics engineering majors wanted to develdjmab
teaching methods that contribute to improving tbadamic performance of mathematics subjects under a
strategy to improve their interest in mathematiosl aduce employment. Secondly, by strengthening
self-directed learning for electronic engineeringjons through teaching methods that utilize comguas
tools, the employment rate was intended to be irg@do major areas that utilize mathematics. Fmall
through the information derived from the survey amalysis results of this study, we propose arciefit
operation of mathematics-related teaching methadis carriculum that can ultimately promote creativit
and problem-solving skills in the field of electiosn

2. Status of Mathematics Education and Suggestions for | mprovement

2.1 Mathematics Education Status

Above all, the fundamental purpose of mathematidscation in electronics curriculum is to train
engineers with mathematical-based logical thinkamgl problem-solving skills and creative circuit idas
skills. In addition, the curriculum should be desd to train research personnel who can mathenrigatica
formulate and organize creative abilities and tédinproblems to conduct original academic reseanch
electronics. This design will link the major knodtge of mathematics to actively solve technical [mols
in the industry and train technical personnel legdhe development of new technologies. In additibase
talents will be able to strengthen the technoldgicmpetitiveness of electronic engineering by @ging
their major knowledge of mathematics in the 4thuktdal Revolution and maintain their competitive
capabilities.

For first-year science and engineering majors uthigersity provides courses according to theirigbib
study due to differences in the individual levehadithematics learning skills. Therefore, as an awgment
for under-standard students, Kim [3] proposed it teaching guidance for professors in college
mathematics, Kim [4] proposed specific teaching hads for functions and graphs in the first year of
engineering, and Jun [5] proposed operating mattiesnaourses. However, since the above existing
research is a professor-centered method of matihematducation, we would like to develop
mathematics-related teaching methods with programgrainguage in electronic engineering curriculurd an
present an efficient improvement system througlstioe-and-answers. Factors that increase the efifigi
of mathematics education include curriculum, teaghinethods, faculty qualities, learner learningsier's
interest in mathematics, mathematical confideneepgnition of mathematical value, and motivation to
learn.

Professors should develop a variety of teachinghott to improve academic performance through
self-directed learning, taking into account leashemotivations, positive perceptions of learning,
self-efficacy, satisfaction and awareness of lemyrinto account. The electronic engineering culdicu
consists of a major education course, a major lmicse, a major deepening and application coarsda
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major practice course and a new technology apmitatourse. The electronics curriculum is dividatbi
five major tracks: information and communicatiomsl gignal processing tracks, systems and conaoksr,
semiconductor and electronics tracks, microwaveapiital tracks, and computer and circuit desigicks

[71

2.2 Satisfaction in Mathematics Education

Mathematics is widely used for detailed major teagk electronics. The curriculum includes a weailth
mathematical expertise in the order of informatmm signal processing tracks, systems and coméckg,
semiconductor and electronic material tracks, mienge and optical tracks, and computer and ciraesigh
tracks. Therefore, the importance of mathematiasnderstood in the order of each major track abbve.
particular, information and signal processing teclsystems and control tracks require profound
mathematics major knowledge and linkage as welurmisersity mathematics, engineering mathematics,
probability and random signals. Graduates of ebaits engineering have been employed or are hdping
get a job on semiconductor and electronic matetiglsks, microwave and optical wave tracks, and
computer and circuit design tracks, which are akglsre math subjects are underutilized. In pawicul
semiconductor and electronic material tracks, mienge and optical wave tracks, and computer andiitirc
design tracks require general knowledge acquiraa funiversity mathematics and engineering mathesati
and probability knowledge related to noise processiTherefore, Section 3 aims to promote effective
mathematics education in electronics curriculumdbyeloping teaching methods that increase elecsoni
majors' interest in mathematics, value recognitioativation to learn, mathematical confidence, enterest
in mathematics.

3. Development of Mathematics Teaching Methods in Electronics Curriculum

The subjects of university mathematics and engingeare the first and second-year majors and are
compulsory at the department level. Third gradgexiib are designated with probability and randagnas.
In this study, we developed teaching methods deitfils mathematics subjects in electronic engimeeto
diversify educational programs. Second, we analyzedeasibility of learning effects to improve ttpeality
of mathematics education.

3.1 Contents of Teaching Methods Applied Computer Programming Language to Mathematics
Subjects.

The goal of programming tool teaching is to effeslty develop advanced engineering, not just basic
subjects, by identifying the connection betweenhmaiatics and electronics majors and the importahce
mathematics in electronics. In this study, a progning tool teaching method was developed as aitggach
method for mathematics-related subjects in eler@mgineering curriculum, and case education was
conducted through this. Programmatic teachingmsethod of presenting teaching instructions on sdeat
blackboards to streamline class time, explaining neathematics is applied in electronic engineeand
software, and then a professor implements and dstmrates simple examples in various programming
languages.

The advantage of the above teaching method istthatizes difficult examples and exercises torgese
concentration and efficiency of learners subjectdacation. As the professor solves the questiestty
on the blackboard, questions are solved througlstioues between the professor and the learner. By
lecturing various uses of mathematics in electmniocluding software, the quality of classes can b
improved through the curiosity of learners and usi@dading interdisciplinary connections. In additiby
coding examples taught by professors in variougygamming languages, learners' creative thinking,
problem solving skills, programming coding skibs\d software development skills are cultivated.

The flow chart of the developed programming to@cténg method was divided into four stages to
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enhance the overall understanding of the curriculmnparticular, the teaching syllabus providede@rners

is optimized as a lecture improvement plan fordbeelopment of mathematics-related major skills caul
be applied to learners. The developed syllabugheadvantage of improving the concentration ofulexs
through repeated learning by enabling mobile leaysiuch as smartphones, and being able to usébwti
space constraints outside the classroom. Figureotvss the learning methods that are linked to dgvelo
mathematics and engineering for educational dewetoyp.
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Systematically Summarizing the Implementing by Demonstrating Developing
organizing basic given contents use of how logical thinking,
principles and of mathematics programming mathematical developing
theories of courses into language methods are creativity, and
mathematics algorithms and through practically used improving
implement them mathematical in the field of application
into flow charts examples electronics and skills through
and function software Q&A between
programs. professors and
learners through
developed
teaching
methods

Figure 1. Developing Efficient Mathematical and Engineering-linked Learning Teaching Methods

3.2 Resear ch on Computer Programming Teaching M ethod

We have applied the programming tool teaching niefhrmposed above to mathematics-related subjects
each opened in the second semester of the elagroniriculum in 2019. The purpose of this studyois
verify whether it is effective in improving the atmamic performance of students under study andveate
the educational effect. In particular, it was imted to show that the academic achievement of
mathematics-related subjects in the electronic rexgging curriculum is higher if they are studiedngs
programming tools than traditional teaching meth@&kxcond, by teaching and learning programmingstool
through mathematics-related subjects, experimeptdarch was conducted based on the hypothesis that
students could gain more employment in the fieldel&ctronic engineering related to mathematics by
inducing voluntary changes in their mathematicéguemces. Third, the characteristics of the abeaeting
method were examined through a survey to verify thérethe programming tool teaching method was
effective for first- and fourth-grade majors.

By setting up students from Department E in elett®engineering at S University as research stfhjec
we organized 40 students each grade and conduced/a@y from December 2 to 13, 2019. After teaching
and learning each of the electronics majors, amabfghe results of the questionnaire on learmfiigiency
and interest in mathematics, recognition of the drtgnce of mathematics, and employment desire in
mathematics is presented in Table 1. Comparingtineey data by grade with the change in gradefiitsie
grade survey data means that the satisfactioneotiiveloped teaching method was high in all categjor
and the second grade showed an upward trend, saatisfaction of the developed teaching method
increased. Therefore, the developed teaching mathodnsidered effective. Based on this, the sicaniice
of this study is that it actively introduces matlaics utilization and connectivity in electroniasdasoftware
fields to mathematics' teaching-learning, providingearer representation of mathematics valueshwdan
positively change the perception of mathematicsation.
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Table 1. Analysis on Satisfaction Survey Results for Mathematical Competency (units: frequency (%))

Item Yeal l Yeal 2 Yeal 3 Yeal 4 N
Learning Efficiency in Mathemati 30 (75.0% 33 (82.5% 35 (87.5% 34 (85.0% | 4Qeact
Interest in Learning Mathemat 29 (72.5% 32 (80.0% 35 (87.5% 33 (82.5% | 4Qeact
Recognition of the Importance of | 33 g5 500y | 35 (87.5%)| 38 (95.0%) 38 (95.0%) 40 each
Mathematic
Employment as a Field of Electronic o o o 0 ]
Engineering that uses Mathema 30 (75.0%) 32 (80.0%) 34 (85.0% 33(82.5%) 40 each

After teaching and learning each of the above nusth®able 2 shows an analysis of the results of the
guestionnaire on scientific thinking, scientificeativity, scientific exploration, scientific prolmesolving,
and scientific convergence. Comparing the surveg 8§ grade with the change in grade, the firstgra
survey data means that the satisfaction of theldped teaching method was high in all categoried, tae
second grade showed an upward trend, so the stitisfeof the developed teaching method increased.
Therefore, it is judged that the programming t@aching method developed was effective. Based isn th
the significance of this work is that it providésetpotential to efficiently communicate the utitiva and
connectivity of mathematics related to Al, deepié@ay techniques, big data analysis, security agrphic
algorithms, etc. by actively introducing computgogramming as a tool. It is expected that this will
positively change the perception of convergencevéen the mathematics and electronics sectors.

Table 2. Analysis on a Scientific Competency-related Satisfaction Survey (units: frequency (%))

Item Yeal l Yeal 2 Yeal 3 Yeal 4 N
Scientific Thinking 30 (75.0% | 31 (77.5% | 33(82.5% | 32(80.0% | 4Ceacl
Scientific Creativit 29 (72.5% | 31 (77.5% | 35(87.5% | 34(85.0% | 4Ceacl
Scientific Exploration Abilit 31 (77.5% 32 (80.0% 36 (90.0% 35 (87.5% | 4Q0eact
Scientific Probler-Solving Powe 30 (75.0% 34 (85.0% 35 (87.5% 35 (87.5% | 4Qeact
Scientific Convergent 34 (85.0% 35 (87.5% 37 (92.5% 38 (95.0% | 4Ceacl

After teaching and learning each of the above fegcmethods for electronics majors, analysis of the
results of the questionnaire on preferences andPjefierences for each track is presented in Tableh8
first grade survey data means that the satisfaafotme teaching method was higher in all categosae
mathematics advanced to higher grades on informatitd communication and signal processing tracks,
systems and control tracks, and that the satisfacti the developed teaching method increaseddditian,
semiconductor and electronic material tracks, mwenge and optical wave tracks, and computer andiitirc
design tracks, which have a low proportion of mathagcs, have also risen slightly in grade-spedtioveys
and grade-changing trends, indicating increasdadfaetion with developed teaching methods. Theesfir
is judged that the programming tool teaching methe¢kloped was effective.

Table 3. Analysis on Satisfaction related to Track and Job Preferences (units: frequency (%))

ach

Item Yeal l Yeal 2 Yeal 3 Yeal 4 N
Information and Communication and| - 5, 75 ho6) | 36 (90.0%)| 33 (82.5%) 32 (80.0%) 40 e
Signal Processing Tra
Systems and Control Trac 33 (82.5% 37 (92.5% 31 (77.5% 30 (75.0% | 4Q0eact
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Semiconductor ?:‘;CE'eC"O”'C Materials 55 80.006) | 37 (92.5%) 35(87.5%) 34 (85.0%) 40 each

Microwave and Light Wave Trac 30 (75.0% 32 (80.0% 28 (70.0% 26 (65.0% | 4Qeacl

Computer and Circuit Design Tre 30 (75.0% 32 (80.0% 28 (70.0% 26 (65.0% | 4Qeacl

Analysis on the results of the questionnaire orfiepemces and job preferences for each track iepted
in Table 4, after each teaching method developeelfxtronics majors. The first grade survey datmams
that the satisfaction of the teaching method waghdn as the programming was advanced, and the
satisfaction of the developed teaching method aswd as the programming was advanced. In addition,
computer and circuit design tracks with a low pmipo of programming, semiconductor and electronic
material tracks, and microwave and optical trac&gehalso risen slightly in grade-specific surveps a
grade-changing trends, indicating an increase ensttisfaction of developed teaching methods. Toere
the developed interactive teaching method and tpamect teaching method are considered effective.
Especially in the era of the Fourth Industrial Ration, it is clear that only ICT-linked industriesill
expand and grow, so learners recognize themsetvesiltivate coding skills and software knowledge,
essential capabilities to prepare for employment.

Table 4. Satisfaction Analysis on Track Preferences and Job Preferences (units: frequency (%))

Iltem Yearl Yeal 2 Yeal 3 Yeal 4 N
Information and Communication and Signal,; g7 5o6y | 28 (70.0%)| 33 (82.5%) 33 (82.5%) 40 each
Processing Trac
Systems and Control Trac 25 (62.5% 29 (72.5% 33 (82.5% 32 (80.0% | 4Qeact
Semiconductor and Electronic Materialg 33 (82.5%) 35 (87.5%) 39 (97.5% 38 (95.0%) 40 each
Track
Microwave and Light Wave Trac 28 (70.0% 29 (72.5% 32 (80.0% 33 (82.5% | 4Qeact
Computer and Circuit Design Tre 32 (80.0% 36 (90.0% 39 (97.5% 38 (95.0% | 4Q0eact

5. Conclusions

This work presents mathematics teaching methods tiwét aim of improving the teaching and learning of
mathematics subjects by introducing the utilizagml linkage of mathematics in the field of elegits. To
this end, we conducted training cases and survegscanducted statistical analysis. In order to poed
talent for the development of electronic enginagrielectronic engineering curriculum must lay the
foundation for major studies based on mathematitsorder to understand the role of mathematics in
hardware, including software, specialized mathersatieaching methods associated with computer
programming must be presented. A comprehensive/sinadf the study’s training cases and survey tesul
allows professors to implement and guide mathemlatolutions in programming language to foster
scientific exploration and scientific connectivag subjects of learning. In addition, we experideeening
effects by understanding mathematical conceptsaphtbring various methods to implement coding tigfou
teaching methods developed with programming toelhjch are considered effective in improving
mathematical problem-solving and convergence skiltsh as ICT, Al, 10T, Bigdata, and so on [8-10].
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