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Abstract—The College of Information and Communications Technology
of Bulacan State University offers Mandarin Chinese as a foreign language
course in one of its programs. The main objective of this study is to develop
a web application that focuses on giving Mandarin Chinese dictionaries, les-
sons, assessments, and tests. Upon the development of the web application,
topics under basic Mandarin Chinese, covering Hanyl Shuiping Kaoshi (HSK)
Levels 1 and 2, are considered as its contents since they contain essential topics
for learning Mandarin Chinese. The web application for basic Mandarin Chinese
was evaluated by its intended end-users and technical experts in web applica-
tion development using the standard software quality evaluation criteria based
on ISO/IEC 25010. The acceptability ratings of intended end-users and techni-
cal experts are 4.56 and 4.58, respectively, with a descriptive interpretation of
Extremely Acceptable. These ratings show that the Mandarin Chinese language
web application was developed well, with appropriate functionalities, features,
and content. Upon its implementation, this Mandarin Chinese language web
application may be used as an additional tool in teaching and learning.
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web applications, web development

1 Introduction

Due to the spread of the Corona virus (COVID-19) in 2020, the Philippines and its
educational pedagogy started shifting to online learning to continue the delivery of
education [2,8,10,16]. Online learning may be in the form of synchronous or asynchro-
nous classes as mandated by the government under flexible learning [3]. With such a
modality, students can access learning materials at their own pace should they have
intermittent internet connectivity [4,15,18].

As a silver lining within the pandemic, learning foreign languages for students has
been easier [20]. With learning materials available online, they tend to recall all past
lessons, try different assessment methods and quizzes, and explore more possibilities
in learning a foreign language [4,11,12]. Higher education institutions took advantage
of this opportunity to continue delivering foreign language courses [6,13,19] in their
program offerings.
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The Bulacan State University (BulSU), a state university in the Philippines in
Central Luzon, is partnered with the Confucius Institute to offer Mandarin Chinese
courses integrated into degree programs of different colleges. During the pandemic,
flexible learning modality has also been implemented [3] to continue delivering for-
eign language courses. The College of Information and Communications Technology
(CICT) offers two (2) Mandarin Chinese courses within the curriculum of its Bachelor
of Science in Information Technology (BSIT) program. These Mandarin Chinese
courses were integrated within the third-year level of the students. The courses in the
BSIT program cover basic Mandarin Chinese, which prepares students to take both
Hanyu Shuiping Kaoshi (HSK) Levels 1 and 2, a Mandarin proficiency examination
for non-native speakers. Faculty members of CICT who were able to pass the HSK
Level 3 are eligible to teach basic Mandarin Chinese. One of the main concerns of
CICT in teaching Mandarin Chinese is the educational resource. Additionally, students
have difficulty reviewing for HSK Levels 1 and 2, specifically for the reading part[1,7],
since online materials are not dynamic [9].

This study focused on developing a web application [5] to learn basic Mandarin
Chinese that covers HSK Levels 1 and 2. It is aimed at digitalizing all learning materi-
als, resources, and lessons that could be controlled and modified by the faculty mem-
bers handling the Mandarin Chinese courses at CICT. Moreover, a dictionary for the
HSK Levels 1 and 2 words will be provided for students to learn individual words, with
sample sentences that may guide them on how to use the word. Lastly, assessments
after every lesson and a mock test for both HSK Levels 1 and 2 are provided for the
students to be more prepared before taking the proficiency examination.

1.1  Objectives

The general objective of this study is to develop and evaluate a web application
that contains lessons, assessments, mock tests, and a dictionary for basic Mandarin
Chinese, covering Hanyt Shuiping Kaoshi (HSK) Levels 1 and 2. The following spe-
cific objectives are also considered: (1) to develop a web application for learners of
basic Mandarin; (2) to develop an administrator panel with features to manage the web
application; and (3) To determine the acceptability of the developed system using the
standard software quality evaluation criteria of ISO/IEC 25010:2011 as perceived by its
intended end-users and technical experts.

1.2 Conceptual framework

Figure 1 displays the conceptual framework of the study used to determine and rec-
ognize the flow of the study. Input, process, and output phases are the three critical
elements presented in the study’s composition.
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Fig. 1. Conceptual framework of the study

2 Materials and methods

A developmental research methodology was applied for the accuracy and effective-
ness of the developed web application. In this research, the processes involved in devel-
oping the web application are studied, developed, and evaluated to meet the criteria
for the acceptance of the intended users of the developed application. The develop-
mental research was followed after the consultation with Mandarin Chinese instructors
from CICT. This process enabled the identification of features and functionalities to be
included within the web application.

The web application for learning basic Mandarin Chinese was developed by follow-
ing and applying System Development Life Cycle (SDLC) processes and phases [14].
Agile software development methodology was followed and used as its primary SDLC
method. This methodology enabled going back and forth on different phases, revisiting
a phase should there be a need, and modifying contents from past phases should there
be inconsistencies happened during the development of the web application.

2.1  Respondents of the study

Table 1 presents the respondents of the study who were the intended end-users and
technical experts of the developed web application for basic Mandarin.
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Table 1. Respondents of the study

Respondents Frequency Percentage

Intended end-users Mandarin Instructors 5 6.67%

Mandarin Students 50 66.67%
Technical Experts Experts in the field of Web 10 13.33%

Development

Faculty Members handling 10 13.33%

Web Development

Total 75 100.00%

The respondents of the study were divided into two major categories: the intended
end-users and technical experts. Intended end-users are the target users of the developed
web application for basic Mandarin, while technical experts are people with expertise
in developing a web application. These respondents validated and verified the quality
and correctness of content, features, and functionalities of the developed web applica-
tion. Table 2 presents a five-point Likert scale that was used to determine the accept-
ability of the web application with the following range and descriptive interpretation.

Table 2. Five-point Likert scale

Scale Range Descriptive Interpretation
5 4.50-5.00 Extremely Acceptable
4 3.50-4.49 Very Acceptable
3 2.50-3.49 Acceptable
2 1.50-2.49 Fairly Acceptable
1 1.00-1.49 Poorly Acceptable

3 Results and discussion

3.1 Development of the web application for basic Mandarin

The web application was developed to maximize the learners’ experiences. This
application for basic Mandarin contains a home page, a dictionary, a lessons page,
assessments, and a mock test. Figures 2 to 6 present the said features of the web appli-
cation accessible to learners of basic Mandarin. The web application is accessible at
https://mandarin-web-app.000webhostapp.com/.

Figure 2 presents the home page of the web application. Learners are welcomed on
this page upon logging in to the application. Figure 3 displays the basic Mandarin dic-
tionary provided within the application. This dictionary contains words from the HSK
levels 1 and 2 as part of their review in preparation for the proficiency test.

Figure 4 presents the lessons page where the learners can see the prepared lessons
by the instructor. Figure 5 presents the assessments page for every lesson within the
application. Every lesson has a designated assessment with it. Lastly, Figure 6 presents
the mock tests page. A mock test for HSK levels 1 and 2 is available for the learners on
this page. They may take it at their own pace.
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WELCOME

LEARN MANDARIN WITH
PRECISION

Inspired by Chinese culture, we provide quality education
for everyone. You can learn Mandarin with accuracy and
precision. We offer bite-sized lessons, detalled
assessments, a basic Mandarin dictionary, and mock tests
based on HSK levels 1and 2.

Fig. 2. Home page of the web application

SEARCH, SEARCH
Pinyin Hanzi Definition Part of Speech Sentence
wd ® Lme Persanai Pronaun 12m 20 years old.
wtsman =0 wo, us Porsanal Prongun Vhomen huildie. (We are back)
5 # e, him Personal Pronoun He s boautiful
o [ you Persanal Pronaun 1know what you mean.
2hé  znér} i) this, here: Adiective This s my balloen
na (narh L that, there, Adective That i my otabook
i (ndr) LT where Intgrrogative Pronoun Winere is my walt?
shevshui it who Interrogative Pronoun Who i$ your Leacher
snénme fta what, why interrogative Pronoun Whatis you favorite food?
dueshao 2 haw many, how mucn Interrogative Pronoun Haw many are you in the class?
] n afew, now many Interrogative Pranaun Sne has a few boaks
atame Z4 now Interrogative Pronoun How old e you?
zenmeyang i how sbout Interrogative Pranoun how sbout meeting fora coffee

Fig. 3. The dictionary for basic Mandarin

|ERORIESEI ococotiocaion | DRECTION | WAGATION | SGHOOLEVENTS

Conversation:

Doctor: 10, fRA L
NI” ha”o, nl” yo"u shé me ga“njué?

(Hello, what 8o you feel?)

Patient: RRCTHE  BE. ARECMERRFRMEE , EOURRRE , £ bRE. Tt

Fig. 4. Lessons page
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ASSESSMENTS

COMPLETED

Assessment Title No. of items Action

START ASSESSMENT
Lesson2 10 START ASSESSMENT
Lesson 3 10 START ASSESSMENT
Lesson 4 0 START ASSESSMENT

10 START ASSESEMENT

Lesson & 10 START ASSESSMENT

Fig. 5. Assessments page

=
1

MOCK TESTS

GoMPLETED
HSK Level No. of Items Action

LEVEL 1 20 START MOCK TEST

LEVEL2 20 START MOCK TEST

Fig. 6. Mock tests page

3.2  Development of administrative features of the web application

To make the web application that is accessible to the learners more dynamic, an
administrator panel was developed to manage all contents. The administrator panel
contains dictionary management, lesson management, assessment management, mock
test management, user management, and report generation. Figures 7 to 12 present the
administrative features accessible to the instructors of basic Mandarin Chinese.

Figure 7 shows the page where the administrator can dynamically control the dictio-
nary of the web application. The administrator can modify the contents of the dictionary
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should there be a need to. Figures 8 and 9 show the lesson and assessment management
pages, respectively. The administrator can add content to the lessons, making the web
application more dynamic. Moreover, assessments for each lesson may be modified.
This could be done by providing different questions to test the student’s learning in the
lesson.

DICTIONARY

SEARCH

SEARCH

Pinyin Hanzi Definition Part of Speech Sentence Action
wd ® I me Personal Pronoun |am 20 years old. @m
e - W Pecione Pranotn Wmen hufle, (W sre back) @&
@ * he, him Personal Pranoun He is beautiful i}

L L3 ¥ou Personal Pranoun 1 kniow what you mean [
2heé [ znir) L) this, here Adjective. This s my bailpen (4T
na nan) AL that, there, Adjective That s my netebeck. [z
4 (nary oL where Intarrogative Pronoun Wihero s my watot? [E4 ]
snei/shui it whe. Interrogative Pronoun Wno s your teacner [
snénme e what, wny Interrogative Proncun What Is you favorite food? [EdTd
dutshio 4 how many, how much Intarrogalive Pronoun Howr many are you in the class? o
n g how sty Itemogative Pronoum Shs s e s il

28 how Interrogatie Pronoun Howr oid are you? Eqi]

Fig. 7. Dictionary management page

[ apD TOPIE EDITTOPIC m

NTRODUCTION | GREETINGS | PINYINAND TONES | WORDS IN SCHOOL

Rose:  BLi!
Zaoshang haol
{Good moming!)
Joke : ARG, PRATLBE T
Zoshang ho, nl 4o shenme mingzi?
(Good moming what s your name?)
Rose: R4t (R 7
W5 jld Rose. NI ne?

Fig. 8. Lesson management page

1JET — Vol. 18, No. 04, 2023 241



ASSESSMENTS

ADD ASSESSMENT |

Assessment Title No. of Items No. of Questions

Lesson 1 0 50

Fig. 9. Assessments management page

Figure 10 shows where the administrator could manage the mock tests. The adminis-
trator could modify an existing mock test or can add a new mock test as another option
for the learners.

MOCK TESTS

[ ADD MOCK TEST

HSK Level No. of items No. of Questions

LEVEL1 20 2

LEVEL2 ) 2

Fig. 10. Mock test management page

Figure 11 shows where the administrator manages the web application’s users.
Details of the active and archived users are visible to the administrator. Lastly, Figure 12
shows the report generation page of the administrative panel. The administrator can fil-
ter what type of data the report is to be generated within a specified range of time or can
be a custom time selection. A portable document format (PDF) file will be generated
upon creating the report.
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P ] | AecHvED UsERs

Name Usemame Email Address School Birthday Gender

John vincent Viogan Vi [ohawincent.vioian. cEbulu.e0u.on oe/272002 Famale
Priip Pingul Miranda Drew drewmirandalOg@gmail.com Mojon Maiolos City of Bulacan Butsu 03/10/2001 Male
Patrick Irvan Santos Silungan rvan123 Psllungani@gmail.com 12/19/2000 Male
Job Paul Pagtalunan Ampo) Ampol 1201112001 Male

Maria Santos MSantos MSantas@gmailcom 08031983 Femsie

Cnnstine Cruz Santas CSantos Csanios@gmad com Bustos, Buacan 03/08/2003 Female:

Angess Bautista ABautista ‘ABautstagqena com Puan, Butscan 03/0412022 Fomalo
Dan Victer Ramos Bondoc danbndc danwicter.bendoc.@bulsu edu.ph Bulacan State University o Male
Jonkye Lagriada Cadag Icacsg Icsnag San Rafsel Butsczn Bulscan State Universty  03/03/2022 Nisie
Christian Rey Galvez chan atiangalvezI6@gmail.com ‘Caingin, Malo'os, Buacan 0140112000 Male
John Hen'ick Espirty henrickA0s nenricks0s Maiolos City Bulacan State University  12/18/2000 e

Fig. 11. User management page

REPORTS

Date Type Message
06/07/2022 ADD WORD Admin user added the word zh& ( zhér} in the dictionary
osi07i2022 ADD ASSESSMENT Admin user ad6ed an assessment tied a2
06/07/2022 ADD WORD Admin user added the word na indr) in the dictionary
06i0712022 DELETE ASSESSMENT ‘Ademin user deieted an assessment titied aas
06/07/2022 ADD WORD Admin user added the word na Indr) in the dictionary
osior2022 ADD WORD Adimin user adided the word: shé¥fshul in the alctionary
06/07/2022 ADD WORD Admin user added the word shénme in the dictionary
08/07/2022 DELETE USER Admin user deleted user reg@gmai.com Account
os/072022 ADD WORD Adimin user scded the word dubshc in the dictionsry
08072022 ADD WORD Acdmin user addod tho word 11 the dictionary
08072022 ADD WORD Admin user sdded the word zinme n the dictionsry
osi72022 Aob woRD Adimin user added the ward zénmeyiing in the diclianery
081072022 ADD WORD Atmin usar scied the word i in the dictionary
06/07/2022 ADD WORD Admin user added the word ér in the dictionary
08072022 ADD WoRD Admin user Bted the word san in the dictianary
06/07/2022 ADD WORD

Fig. 12. Report generation page

3.3  Acceptability of the developed web application

The developed web application for basic Mandarin was evaluated by 55 intended
end-users and 20 technical experts to determine its acceptability [17]. The criteria used
to evaluate the application’s acceptability were based on the ISO/IEC 25010:2011
software product quality model.

Intended end-users’ evaluation. Table 3 summarizes the intended end-users’ rat-
ings for the developed web application. These intended end-users are Mandarin instruc-
tors and Mandarin students of the CICT.
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Table 3. Overall summary of the respondents’ ratings as perceived
by the intended end-users to the developed web application

Criterion Mean Descriptive Interpretation

Functional Suitability 4.80 Extremely Acceptable
Performance Efficiency 4.56 Extremely Acceptable
Compatibility 4.71 Extremely Acceptable

Usability 4.55 Extremely Acceptable

Reliability 432 Very Acceptable

Security 4.16 Very Acceptable

Maintainability 4.63 Extremely Acceptable

Portability 4.73 Extremely Acceptable

General Mean 4.56 Extremely Acceptable

As perceived by the intended end-users, the functions provided within the web
application suit the need to learn basic Mandarin, making it “Extremely Acceptable”
(X = 4.80). However, the intended end-users’ overall rating of the web application’s
security is “Very Acceptable” (X = 4.16). This result shows that the learners are con-
cerned regarding how secure their profile is upon using the web application.

Technical experts’ evaluation. Table 4 shows the overall summary of the technical
experts’ ratings for the developed web application. These technical experts are web
application developers and faculty members handling web development courses in the
CICT.

Table 4. Overall summary of the respondents’ ratings as perceived
by the technical experts to the developed web application

Criterion Mean Descriptive Interpretation

Functional Suitability 4.51 Extremely Acceptable
Performance Efficiency 4.56 Extremely Acceptable
Compatibility 4.70 Extremely Acceptable

Usability 4.54 Extremely Acceptable

Reliability 4.37 Very Acceptable

Security 4.56 Extremely Acceptable
Maintainability 4.55 Extremely Acceptable

Portability 4.81 Extremely Acceptable

General Mean 4.58 Extremely Acceptable

Technical experts rated the portability of the web application with a mean of X =4.81,
with a descriptive interpretation of “Extremely Acceptable.” Technical experts believe
that the web application is portable since it is developed using web technologies and
is available anytime, anywhere. However, technical experts are concerned about the
reliability of the system regarding data visualization and presentation. This gives the
overall rating of reliability with a mean of X = 4.37, with a descriptive interpretation
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of “Very Acceptable.” During the evaluation, one of the technical experts, precisely
one of the web application developers, commented, “Please ensure the data presented
within the web application is 100% correct. This web application intends to teach, not
to ripple inappropriate contents.”

4 Conclusions and recommendations

With all the necessary features and functionalities being included in the web appli-
cation for basic Mandarin, it has been concluded that the web application was success-
ful. Upon implementation, this study may be an additional teaching and learning tool
for learners and instructors of basic Mandarin in CICT. Additionally, the following
findings are highlighted: (1) The web application for learning basic Mandarin Chinese
accessible to learners contains a dictionary, lessons, assessments, and mock tests which
prepare the learners to take HSK levels 1 and 2; (2) The administrative features of
the web application are fully developed. Instructors, as the administrators, can man-
age all necessary features of the application; and (3) The intended end-users rated the
web application with a general mean of X = 4.56, with a descriptive interpretation of
“Extremely Acceptable.” On the other hand, the technical experts rated the web appli-
cation with a general mean of X = 4.58, with a descriptive interpretation of “Extremely
Acceptable.” Both groups of evaluators rated the web application’s acceptability upon
its development and found the developed web application acceptable and provided the
necessary features and functionalities.

Based on the conclusions, this study presents the following recommendations:
(1) Develop an equivalent mobile application to make it more portable and accessible
to the learners; (2) Include an immersive reader since Mandarin is specific to its tonality
when speaking; and (3) Develop a continuation of the application covering intermedi-
ate Mandarin based on HSK levels 3 and 4, including writing Chinese characters.
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