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EXPLORING THE USE OF PYTHON-BASED
LANGUAGE LEARNING SOFTWARE TO IMPROVE
THE VOCABULARY OF ENGINEERING STUDENTS

The paper examines the feasibility of using Python-based language
learning software to improve the vocabulary of engineering students as
a secondary language. The purpose of the paper is to investigate the
following key parameters such as time frame, repeatability, ease of use of
the software, and limited time for learning. Two student groups participated
in this study — the first year and the second-year students of engineering
faculty. They showed a fluctuating trend in both groups, with the accuracy
rate remaining the same for the first six weeks and then increasing as
the students learned new words. Software like this could be used as a
soft skill-based learning method to improve the language absorption of
engineering-based students for non-English speaking students’ group. The
results indicated that both student groups increased the average vocabulary
and had only 20 per cent wrong answers by the end of the study programs
compared to the 80 per cent and 50 per cent mistakes at the beginning of
the study.

Keywords: language learning strategies, language learning software,
soft-skills, vocabulary, Python, online learning.

Introduction
English language without a doubt has transformed into the international
communication instrument of the scientific community, particularly in the fields of
engineering and technology. Nonetheless, English language proficiency can pose
an unconquerable obstacle for many engineering students. Recently developed
Artificial Intelligence (AI) technologies are primed to elevate the English language
learning experience for engineering students and enable them to acquire language
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skills more efficiently and effectively. The infusion of Al in the realm of language
education has been gaining significant momentum in recent years. Al technologies
such as chatbots, speech recognition, and machine learning are brimming with the
potential to assist learners in developing language skills by providing personalized
feedback, generating exercises and practice materials, and monitoring progress.
Furthermore, the utilization of such technologies can create a more interactive and
immersive learning experience for students, which can culminate in heightened
motivation and improved learning outcomes. The literature review has shown that
Al technologies can wield a substantial impact on language learning outcomes.
For instance, a study by [1] shows that a chatbot-based learning system can elevate
English language proficiency and self-efficacy among students. Another study by
[2] found that speech recognition technology can bolster pronunciation accuracy
and fluency in English. These findings represent well the future of language
education as Al technologies have the potential to improve language education
by providing personalized, effective, and immersive learning experiences for
students. A brief review of the literature on Al. In most cases, teaching English
to engineering students has been an ongoing challenge due to the difference in the
technical language and the way students learnt it in the school where the more daily
languages were used. However, with developing the new advanced technology
such as Al and computer software the traditional methods can be joined with Al
technology to enhance the learning potential.

One of the earliest studies conducted in this field was by [3], who used
an Intelligent Tutoring System (ITS) to teach English to engineering students.
The IRS used a natural language processing system to evaluate the participant’s
language usage. The results showed that the ITS was effective in improving the
student’s language skills.

Another study conducted by [4], explored the use of Al in teaching English
to mechanical engineering students. The study used a mobile application that used
Al to evaluate the student’s language proficiency and provided instant feedback.
The results also showed that the utilization of Al-based systems could improve
student language skills.

In addition, a study by [5], investigated the effectiveness of using Al in
teaching technical vocabulary to engineering students. The study used a computer-
assisted language learning (CALL) program that used Al to provide personalized
vocabulary learning for the students. The results showed that the Al-based system
was effective in improving the students’ technical vocabulary knowledge.

Additionally, in that the close study conducted by [6], an Al-based system
was used to teach English to electrical engineering students. The system used a
chatbot to interact with the students and provide instant feedback on their language
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usage. The results showed that the Al-based system was effective in improving

the student’s language skills.

Table 1 — The advantages and disadvantages of the method

Advantages

Disadvantages

Convenient and flexible: Users can learn
the words and definitions at their own pace
and schedule, and can repeat the process as
many times as needed.

No direct interaction with a teacher or tutor:
While the script provides a systematic
approach to learning the words, it may not be
able to answer specific questions or provide
personalized feedback.

Cost-effective: The use of a free and open-
source tool like Python reduces the need
for expensive language learning software
or classes.

Dependent on user motivation: While the
script provides an effective method for
learning the words, it ultimately relies on
the user’s willingness to engage with the
material and practice on their own.

Interactive and engaging: The use of quiz-
like features and prompts encourages active
learning and retention of information.

Potential technical difficulties: Users may
encounter issues with installing or running
the Python script, especially if they are not

familiar with the programming language or
environment.

Scalable and customizable: The script can
be adapted to cover other subjects or areas
of interest, and can be modified to include
additional words or features.

Table 1 depicts the myriad of potential drawbacks and affirmative aspects
of deploying Python as a tool for language learning. This cutting-edge method
is associated with a plethora of unparalleled benefits that render it an incredibly
compelling option for learners seeking to master a new language. Firstly, it offers
unparalleled convenience and flexibility, enabling users to acquire knowledge of
words and definitions at their own pace and schedule. This incredible level of
customization and adaptability enables learners to repeat the learning process as
many times as they require, empowering them to develop a more comprehensive
understanding of the language. Furthermore, the employment of this ingenious
method is incredibly cost-effective, as it alleviates the need for expensive language
learning software or classes, and instead relies on the utilization of a free and open-
source tool like Python. Moreover, the learning experience is further augmented
by the incorporation of quiz-like features and prompts, which make the learning
process more interactive, engaging, and dynamic, thereby facilitating active
learning and enhancing the retention of information [6,7].
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Despite the advantages of using computer software to learn languages
especially Python as a tool for language learning, it is compulsory to consider
the potential limitations and drawbacks associated with this approach. Firstly it
is the lack of direct interaction between learners and a teacher or tutor. Although
the script provides a structured and systematic approach to learning the language,
it may not be able to address specific questions or provide personalized feedback.
Additionally, there is a potential risk of encountering technical difficulties with
the installation or operation of the Python script [8,9].

Materials and methods

This study presents software tools for enhancing engineering students’ English
language skills. The tools comprise two programs, one for word learning and
one for self-checking. The software is designed to provide students with English
language definitions, enabling them to use dictionaries to translate the meaning
of words and interact with the material. Additionally, one program is dedicated
to teaching grammar, specifically verb tenses, but can be customized to meet
individual learning needs. These software tools offer an innovative and effective
approach to supporting English language learning in engineering education.

Table 2 — Summary of Methodologies and Participant Numbers in Literature for
Enhancing Engineering Students’ English Language Skills

Reference Methodology Number of Participants
Wang, C., & Li, C.|Language learning software with natural | 60 engineering students
(2014) [10] language processing technology for personalized

learning.

Wang, L., & Huang, | Gamification of language learning through the | 120 engineering students
X. (2015) [11] use of game-based learning environments.

Chen, Y. (2016) [12] | Interactive e-learning platform with multimedia | 80 engineering students
materials and personalized feedback.

Wu, Y., & Zang, Y.| Vocabulary acquisition through immersive | 50 engineering students

(2018) [13] language learning software.
Li,J., & Li, X. (2021) | Blended learning approach combining online | 100 engineering students
[14] self-paced learning modules and face-to-face
instruction.
Methods:

* Word List Creation: A list of 60 English words related to civil engineering
was created. This list can be modified or expanded as needed.

* Dictionary Creation: A dictionary was created to store the 60 or more English
words and their corresponding definitions see Figure 1.

« User Interaction: The user is presented with a word from the dictionary and
prompted to enter the corresponding definition.
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* Evaluation: The user’s response is evaluated to determine if it matches the
correct definition.

* Results Tracking: The user’s progress is tracked, including the number of
correct and incorrect answers.

# civil Engineering Vocabulary App — O X

Abutment

a structure that supports the ends of a bridge

Next ‘

Figure 1 — English learning program interface

Materials:

* Python: The programming language used to create the script.

* Text Editor or IDE: A text editor or Integrated Development Environment
(IDE) is used to write, edit, and run the Python code.

* Word List: A list of 60 English words related to civil engineering is needed
for the script to function.

* Dictionary: A dictionary data structure is used to store the word-definition
pairs.

* User Interface: The script includes a user interface for presenting the words
and accepting user input.

* Evaluation Criteria: The script uses a criterion to evaluate the user’s response
and determine if it matches the correct definition.

* Results Tracking: The script tracks and displays the user’s progress,
including the number of correct and incorrect answers.

Methods and materials field study

To determine the possibility of using this method the following steps are
used. Firstly the 2-student group was chosen group one is second-year student
of the Civil engineering faculty group 1 and group 2 is a first-year student same
faculty. The total number of students was 47 including 14 females and 33 males
respectively. The field study for using computer software to learn English as a
second language for engineering students employed a mixed-methods approach,
consisting of qualitative and quantitative data collection methods. The study was
conducted over 3 months, and participants included a total of 47 engineering
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students who had basic English proficiency but lacked the confidence and ability
to communicate effectively in English. This is lies in a range which is reported
in the literature see Table 2.

The study made use of Python-based language learning software, which was
designed specifically for engineering students. The software included a range of
interactive features, such as vocabulary learning software where students need to
learn definitions of the words related to the civil engineering discipline and the
second program includes vocabulary quizzes.

Typically, the participants were expected to memorize 10 words, 7 minutes
prior to the start of each lesson in the initial sessions. Throughout the course of 30
lessons, which occurred twice a week, students allocated 5 minutes for learning
new words and another 5 minutes for testing on them during each lesson. The
timeframe of the learning is representing on the Table 3

Following each test, data was gathered and subsequently condensed to
evaluate any alterations. The analysis of data encompassed both quantitative
techniques, such as statistical examination of test scores, as well as qualitative
methods, such as thematic analysis of survey feedback.

Table 3 — Timeframe of learning comprehensive

Weeks Words Timeframe

learning 1 month 2 months 3 months
week 1 10
week 2 10
week 3 10
week 4 10
week 5 10
week 6 10
week 7

week 8

week 9

week 10
week 11
week 12
week 13
week 14
week 15

Results and discussion
The present study aimed to investigate students’ learning outcomes
in different groups over time. Figure 2 represents the result of the learning
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comprehensive during the period by groups. The main observation is that group 2
students represent the lowest result during the first weeks until week 6 where the
results become increasing and finally reached the level of 80 per cent in the last
weeks. In contrast, the students from group 2 showed the highest results and start
their learning journey from the point of 50 per cent and then again as in the case
of group 1 reached the point of 80 per cent in the last weeks where it is freezes.

The comparison between the two groups is reported in Figure 3. The main
trend of both groups demonstrated an upward in their learning outcomes. Overall,
the results suggest a positive trend in learning outcomes for both groups.
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Figure 2 — The percentage of the right answers by weeks
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The lowering rate of the start in the case of group 2 could be expanded as
this is the first-year students who are just arrived at the university and have an
anxious period in the first weeks. Whereas the group 2 second-year students
were more stable in this case (students backed to the similar surrounding where
they have already spent a previous year and are familiar with the rules) the
result looks rather better. However, as seen in Figure 3 the fluctuating trend
remains at 6 weeks for both groups which are which represents the learning of
new 10 words each week. Then when the words become similar and started
to repeat the level of accuracy increases until they reach the upper value of
80 per cent. As was written above the numbers represent the average value
between students each time. It is important to note that the reported accuracy
rates represent the average value between students, and as such, are influenced
by individual variations in language proficiency. Consequently, the observed
differences in learning outcomes between group 1 and group 2 may be partially
attributed to differences in individual student characteristics rather than group
membership alone.

Conclusion

The campaign was conducted to investigate the possibility of using Python-
based language learning software to improve the vocabulary of engineering
students as a second learning language considering key investigated parameters
such as time frame repeatability, the comfort of usage software, and limited
time for learning. The main conclusions drawn from the experiments are
summarized below:

— The group 2 students (group of second-year students) displayed a lower
rate of starting accuracy when compared to the first-year students (Group 1). This
could be attributed to the anxiety experienced by new students in the first weeks
of university life.

— The second-year students were more stable, having spent a year in a familiar
environment and being aware of the rules and representing better vocabulary
absorption during the first weeks.

— The results show a fluctuating trend in both groups, where the accuracy
rate remained the same for the first six weeks, and then increased as the students
learned new words.

— The observed differences in learning outcomes between the two groups
may be partially attributed to individual student characteristics rather than group
membership alone.
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WHKEHEP-CTYJAEHTTEPAIH CO31IK KOPBIH )KAKCAPTY YIIIH
PYTHON HETI3IHAEIT TUIAIK BAFJIAPJIAMAJIBIK KY¥PAJIJIbI
MAUJIAJIAHY IbI YWUPEHY

Bynmakanaoa unoicenep-cmyoenmmepoin exinwi min peminoeei ce30ik
KOpulH dcakcapmy yuiin Python neeizinOe2i min yupery 6a20apiamansix
KYPATblH NaioananyObly OpbIHObLIbIebl Kapacmulpbiaadsl. Kymeicmuiy
Maxcamvl yaKlmmuly wieKmeyiel, Kaumanany, 6az0apaamansiy Kypaniobl
naioananyobly KapanaibIMObLIbI2bl HCOHEe WEKMeYi OKY YaKblinbl CUSKbI,
Hezizel napamempaepoi sepmmey 6010vl. Onap exi monma oa, mepoeiic
MeHOeHYUACHIH Kopcemmi, 090K KopcemKiui an2akpl aimsl anmaod
e32epicciz Kanovl, COOAH KeliH OKYUbLIAD HCAHA CO30epOi MeHeepeeH
cativin ecmi. Mynoaii baz0apramansik Kypaniovl UHHCEHEPLIK MAMAHObIK
OolbIHWA OKUMbBIH cyOeHmmepoiy, MiloiKk MeHeepy 0az0bliapbiHd
Hezi30e/12eH, HyMcaK oKbimy 90ici peminoe nanoanany2a 6onamin eoi.
Homuoicenep exi monmasvi cmyoenmmepOiy 0e opmauia ce30iK KOPbIH
apmmulp2aHvii HCOHe 0Ky 6a20apiamManiapblHbly COHbIHA Kapail Kame
arcayanmapoviy mek 20 %-vl 2ana 6onzanvin kopcemmi, oya sepmmeyoiy
bacwindaevl kamenepoiy 80 % scone 50 % canvicmovipeanoazbl KOPCemKiuli.

Kinmmi cesdep: mindi yupeny cmpamezusanapel, minoi yupemny
baz0apramanvlk Kypaisl, JHCyMcakK 0a20vliapaa HecizoelzeH OKblmy
cmpamezusanapbl.

*K. T. Makawes', I. A. XKykenosa?, K. K. Kamwuubaes®, C. H. Maxanog®,
K. K. XKanus®

12345 opalirbIpOB YHUBEPCHUTET,
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IIpunsTo k nznanuto 08.12.23.
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N3YYEHHUE UCITOJIB30BAHUSA ITIPOTPAMMHOI'O
OBECIIEYEHUA NJIA U3YUYEHUSA A3BIKA HA BA3E
PYTHON JJIA YIIYUIIEHUSA CJIOBAPHOI'O 3AITACA
CTYAEHTOB-UH>KXEHEPOB

B cmamve paccmampusaemcs yenecoobpasHocms uUCHOIb3068aHUA
npocpamMMHO20 obecneueHus s U3yYeHUst s13blKa Ha 0cHoge Python ons
VAYUUIEHUs. CLOBAPHO2O 3ANACA CMYOEHMOG-UHICEHEPO8 8 KAUECHGe
emopoeo sa3vika. Llenvto dannotl pabomot 6w110 ucciedosanue ciedyrouux
KIIOUeBbIX NApamMempos, MmaKux Kaxk 6peMeHHble paMKU, HOGMOPIEMOCb,
NPOCMOmMa UCNONb306AHUSL NPOSPAMMHO20 00ECnedeHUsl U OZPAHUYEHHOe
epemst Ha obyuerue. OHU NOKA3AIU KOLEOAMeNbHYI0 MEeHOeHYUI 8 06eux
2PYRRAx, npu dMoM NOKA3ameib MOYHOCMU OCMABAIC HeUSMEHHbIM 8
meyeHue nepebix uwecmu Heoeib, d 3amem Y8eaUdU8aICs No Mepe Mo2o, KaK
yuawuecs yceausanu Hogvie c1oed. [10006Hoe npocpammmoe obecnevenue
MOIICHO OBLIO ObL UCNONBL30BAMb 8 KAUECHIBE MACKO20 MeMo0d 00yYe s,
OCHOBAHHO20 HA HABBLIKAX, OJisL YIVUULEHUsL YCBOCHUSL A3bIKA CIYOEHMamMU
UHDIICEHePHbIX cneyuanbHocmetl. Pezyibmamul nokazanu, umo ooe epynnul
CMYOeHmOo8 YeeauyunU cpeOHUll CI08ApHbIU 3anac u umenu moavko 20 %
HEeNnpasuibHblX OMeEemos K KOHYY YUeOHbIX NPOZPAMM NO CPAGHEHUIO C
80 % u 50 % owubok 6 nauane uccied08anus.

Kuwouesvie crosa: cmpameauu uzyuenus s3vlkd, npocpamMmHoe
obecneuenue 051 UVUEHUsL A3bIKA, cMpamezuu 00y4yeHus, OCHOBAHHbIE
HA MACKUX HABLIKAX.
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