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Abstract:

This study had two aims. The first aim was to develop a web-based information retrieval platform
for secondary school students to search for relevant slides. The second goal was to assess the
student's learning experience and understand the student's attitude when using this information
retrieval platform. A mixed research method was used in this research with a total of 19 secondary

school student from F.5 were involved in this study.

The quantitative survey was carried out among students to explore the independent variables and
dependent variables in the Technology Acceptance Model (TAM). Also, this study conducted two
tests to understand student learning performance between using and not using the web-based
information retrieval platform. Data collected through the questionnaire and the test result was
analyzed using computerized social science statistical software package (SPSS) software. This study
used frequency analysis, descriptive analysis, reliability testing, correlation testing, and multiple

regression analysis.

Besides the study also adopted qualitative research to conduct a semi-structured interview to

understand students’ attitudes towards the web-based information retrieval platform better.

** Web-based information retrieval platform address: ltm.eduhk.hk/csearch



http://ltm.eduhk.hk/csearch/

1. Introduction

Nowadays E-Learning is widely used in education due to rapid development in Information and
Communication Technology (Arshad & Saeed, 2014), students can search for a variety of
information online from using different web-based information retrieval platform such as Google

Web Search (Jones, 2009).

Using a web search engine is convenient for students, and the web search engine can return many
of the results specified by the keywords entered by the student. However, the web is a huge
repository of information, but web search engines cannot identify which content results are
appropriate or comprehensible for different students because web search engines do not consider
the student's educational knowledge settings and return appropriate results that fit the student's

needs (Kemman, Kleppe & Scagliola, 2014).

To accommodate the increasing number of contents, an effective information retrieval platform for
searching contents is needed. It is important for students to retrieve the content and able to find a
scene they should start to see effectively while using the E-Learning systems (Kobayashi, Nakano,

Yokota, Shinoda & Furui, 2007).

The purpose of this research was to develop a web-based information retrieval platform for
students to search for course materials so that students could enter keywords to search for lecture

slides that fit their needs and have a revision.



2. Literature Review

2.1.  Definition of information retrieval

Information Retrieval (IR) refers to searching for unstructured material, such as text in a large

collection storing from large database sources (Singhal, 2001).

IR contains an indexing process, a filtering process, and a search process to achieve the goal. For the
indexing process, it refers to the ability to convert a document into a keyword representation and
build a search system that works efficiently on a large scale. For the filtering process, it refers to the
stop words removal in the file, such as “is, am, are, etc...". For the search process, this means user

can search for relevant information (Saini, Singh & Kumar, 2014).

2.2. Related Works

The text-based slide search engine is a traditional approach to find slides from user queries (Lee,
Choi, Choi & Kim, 2011). There are some well-known slide search engines on the Internet, including
SlideWord, SlideBoxx and Moodle advanced search course materials, but the slide search engine

above have some drawbacks.

For example in SlideWord and SlideBoxx, both of them allows the user to upload and share their
PowerPoint, they also allow users to search for a PowerPoint. However, SlideWord allows users to

view PowerPoint online only. If the user wants to download PowerPoint to the local computer, the



user needs to pay before downloading. For SlideBoxx, users also need to subscribe to their products

before downloading PowerPoint (Figure 1).

Slideworld < ‘ Upload and Share Powerpoint Presentations

Powerpoint Search Engine

Customers Affiliates Powerpoint-Tutorial Video-Tour Infographics

Home Browse Presentations Powerpoint Templates Latest Popular Blog Affiliates Free PPT Templates  Subscription

Choose your Subscription Plan for easy access and to save more

Cost of the Plan $199.00 Cost of the Plan $399.00 Cost of the Plan $599.00
Upto 25 templates and each template cost $15.99 Upto 55 templates and each template cost $15.99 Upto 90 templates and each template cost $15.99
Recommended to Individuals Recommendead fo Small Businesses Recommended to Larger Businesses
.
slideb‘xx HOME SLIDEBOXX EDITIONS TEST
= your PowerPaint library
> .+ 111}
ab ac piily
Standard Prime

Server/Enterprise

$99 $179 $ask

Figure 1 - Require user to pay before downloading PowerPoint

For Moodle Advanced Search, users can install the Advanced Search Plugin to search for course
content. The plugin can search for course attachments, course overview files and summary files. It

provides Latin languages support, sorting and fuzzy search in different ways (Moodle, 2017).
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However, installing plugins is complicated for users. It is not just downloading a ".exe" files and
compiling. It requires the user to download the administration management tool file and modify the
"renderer.php" file, and then download another plugin called "Solr" and configures the "Solr"
settings, and finally, the user can use the search function (Moodle, 2017). Therefore, users without
relevant computing knowledge may have difficulties in setting up the Moodle Advanced search

function.

Besides, another drawback of Moodle Advance Search is that the search result contains the file name
and the course information for user reference only without letting the user know which slide
number does the keyword come from and Moodle Advance Search does not allow the user to

preview the search results. (Figure 2).

Search results: 1

PHP

ia ! &Y % I None

Teacher:; admin admin

Search courses: “hashikant Go

Figure 2 - Moodle Advanced Search result



Compared to the web-based information retrieval platform in this study, it is user-friendly, supports
previewing search results function, stating keyword sources, and allowing users to download

course slides.

Video search engine:

Yokota, Kobayashi, Okamoto & Nakano (2006) proposed a system called “Unified Presentation Slide
Retrieval by Impression Search Engine (UPRISE)” for retrieving slides from a combination of lecture
slides, video and slide title. The slides were rendered by synchronizing with the video, and the title

of the slide developed using speech recognition technology.

Kobayashi, Nakano, Yokota, Shinoda & Furui (2007) also proposed a system for retrieving slides
content using UPRISE and laser pointer information; they used the number of occurrences of laser
spots as a weighting factor. If the laser pointer hits the target keyword in the slide and the keyword

mentioned by the teacher, the search score weight will be higher.

The purpose of this research project is to retrieve and display the slides based on the user query,
therefore this research is focusing on text search since the text is typically used in a secondary

school teaching environment.



3. Web-Based Information Retrieval Platform
The following table (Figure 3) shows the components of the corresponding backend and frontend

services in this web-Based Information Retrieval Platform.

Components of Web-Based Information Retrieval Platform

Backend services Frontend services
Elasticsearch
Fscrawler HTML
Python Flask

Figure 3 - Components of Web-Based Information Retrieval Platform

3.1. Components of Web-Based Information Retrieval Platform

For the backend service, it consists of three main components, including Elasticsearch, Fscrawler,

and Python Flask.

3.1.1. Elasticsearch:

Elasticsearch is the core component in this project; it is an open source RESTful search engine built
on top of Apache Lucene. It is a real-time distributed search and analysis engine that allows
developers to explore data at speed. It can be used for full-text search, structured search and index

document files in diverse formats (Vidhya & Vadivu, 2016).
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The reason for choosing Elasticsearch as a backend service was that it supported Chinese Word
characters, and it allowed developers to modify different search query settings and take advantage

of search concepts such as word proximity search (Gormley and Tong, 2015, P.241).

There are three main steps to perform when developing with Elasticsearch, including mapping,

indexing, and Querying for data.

Mapping refers to how Elasticsearch should store and index specific documents and their fields. One
of the features in Elasticsearch is that it can dynamically generate mappings for developers based

on what it could guess about the field types (Gormley & Tong, 2015, p. 80).

Indexing is the process of inserting data into Elasticsearch and making it searchable when using the
Indexing API. Elasticsearch can achieve a fast search response because it does not search for text

directly but instead searches for an index (Gormley & Tong, 2015, p. 38).

Querying refers to user can input some criteria and get results, the query in Elasticsearch is in a
JSON interface, It makes the queries more flexible, more precise, easier to read, and easier to debug,
user also can input some filters to make the search result more accurate (Gormley & Tong, 2015, p.

98).

11



The following picture (Figure 4) is a summary of the Elasticsearch search mechanism.

Mapping

. Elasticsearch
Document “W/ Document

Raw

Indexing

Figure 4 - Elasticsearch search mechanism

3.1.2. Fscrawler:

Since the web-based information retrieval platform consists of four chapters from the textbook and
had approximately 200 PowerPoint slides, it was time-consuming for developers to index all
documents one by one into Elasticsearch manually. Therefore, this web-based information retrieval

platform used FSCrawler which is a third-party Elastic plugin to index binary documents.

FsCrawler is a quick open source solution for a developer to index documents from the local file
system and over SSH. It crawls the file system and indexes new files, updates existing files, and
deletes old ones. FsCrawler supports scheduled crawls, for example, every 15 minutes (Pilato,
2019).
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3.1.3. Python Flask:

Flask is a Python-based micro framework for rapid prototyping and development of small and
medium-sized web applications without the need for specific tools or libraries. This web-based
information retrieval platform was built on top of the Flask Framework which connecting the
database, core code, static files and templates (HTML file). Flask Models is the data access layer that
contains all the information about the data being accessed and verified. It is the bridge between the

Elasticsearch document and the front-end HTML interface (Greenberg, 2018, P.3).

3.1.4. HTML:

By default, this is a home page in the web-based information retrieval platform. The user can query
the lecture slides based on the keywords since Elasticsearch allows the user to retrieves objects via

a REST API like sending a POST or GET request (Divya & Goyal, 2013).

The following picture (Figure 5) is an overview diagram illustrating the mechanism for user queries

in the web-based information retrieval platform.

13



Frontend Backend

Flask .
User Quer Elasticsearch
Query Framework

Displays the
number of
results

Contains
keyword

Does not

Display no
result

Contains
keyword

Figure 5 - Mechanism for user queries in the web-based information retrieval platform

14

.- The Education University
-- of Hong Kong Library

For private study or research only.

Not for publication or further reproduction.




3.2.  Features of this Platform

The web-based information retrieval platform is designed to be user-friendly and uncomplicated.
Once the user enters the home page (Figure 6), the user can enter any keyword to search for the

presentation slide, and it will display the results to the user on the same page.

Course search engine website

Type some keywords below and search for couse content!

Enter here! Search !

Figure 6 - Homepage in the web-based information retrieval platform

Once the query matches, the search page will navigate to the result page. It shows the number of
relevant results from the user’s keywords. For example, if user enters keywords “ICT,” the platform

will return “2 relevant results found” (Figure 7).

There are: [ relevant results from your keywords: ICT

Figure 7 - Display the number of relevant results

15



Slides preview:

The slides preview function (Figure 8) is enabled for the user to preview the result before clicking
it to view the full lecture slide. The preview slide contains a list of preview elements in a bullet point
format which correspond to the lecture slides. Instead, the preview slide function can give user

about the brief overview information of the slide (Farkas, 2005).

If student finds that the results are appropriate, they can click the “Open PDF” button to get a full

view lecture slide to understand the front and back slide content.

There are: [J relevant results from your keywords: [CT

oNE | merTiar Ll L -ﬂ* - :
u :m(
- | Open PDF
7 a@Es 17.1 DERBERR 1 e W
EREE FEEE LS SREANE = I —

Figure 8 - Slides preview function and the user can click “Open PDF” to have a full view
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When the user clicks the “Open PDF button”, more details about the lecture slides are displayed,
such as the topic number and slide number, and the user is allowed to scroll up and down (Figure
9) to view the entire lecture slide to see more content and look for the answer, users can also

download lecture slides as needed.

Search result from...
| Couse Code: FE2018

Topic 17

Slide number: 5

===

17.1 ReEPRTRE RN - N
. (e i

A Fi e A Frmevlimke: | SRR GERT

et ~ Windows Live
FESHTCAE R - TN :
0 BeEeRREEE | woymmeg: | Messenger

Yahoo!
el B Messenger - ICQ

—H BRI 0

Figure 9 - Full view about the lecture slide content

Fuzzy search:

Spelling mistakes often occur when entering keywords. Therefore, fuzzy search feature is included
in this web-based information retrieval platform. Fuzzy keyword search can significantly enhance
system usability since the search results not only show an exact match result to the query but also
show the result which may match based on keyword similarity (Wang, Ma, Tang, Li, Zhu, Ma & Chen,

2013).
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The fuzzy parameter in this web-based information retrieval platform depends on the number of

characters in the word. The following is the maximum edit distance for the fuzziness parameters.

Number of characters in the word Fuzziness parameter
0/1/2 0
3/4/5 1
>5 2

The web-based information retrieval platform contains three types of fuzzy features, including
substitution, insertion, and deletion. The keyword "GPRS" will be used below to demonstrate three

types of fuzzy elements.

4+ Substitution one character for another

B The user wants to search for GPRS, but type GPES.

4+ Insertion of a new character

B The user wants to search for GPRS, but type GPRES.

4+ Deletion of a character

B The user wants to search for GPRS, but type GPR .

The following figures (10 - 13) are the search result of the above three fuzzy features; the search

result is the same as the correct spelling keyword "GPRS".
18



There are: [fj] relevant results from your keywords: GPRS

Open PDF

16.5 ERee0ofEE A
= AT ISR
+ AT (GPRS )
+ AR Rt

+ IR AT 1153 Opa

i :
+ WIS T GRS S SRR MRS A%E

o B R A VIAE - GHRS 1 SO

®

|©

Open PDF Open PDF
16.5 IMeiRMHEEELE 165 &meddmmERtE:
= R IREE = HRHARSANILLE
+ BT YA R A SRR A 7 T
TIRHRIARS -
o MR AR R T ¢

Wl
Ban .

Figure 10 - Search result for keyword “GPRS”

There are: [ relevant results from your keywords: GPRES

Open PDF

|©

16.5 EMEACEE A

- TSR

+ AR (OPRS )
CRLE :

165 EfErREETE

]

Open PDF

9

Open PDF
L e

165 EEEmER S
- TR
o 8 TTILTT R T FA R AR I S PR R
TR A -
MR T 115 Kiga

- ey TEA
- CESCCWDNEESTEE T G SR B GRS B
| IR ST R E e - i

o B G WP - GRS 3] DA R

C
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o MR A SR A R
- win g
* BUERASRL (WAP)

« HRHERE et

CGPRS )

Figure 11 - Search result for keyword “GPRES”
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There are: [f}l relevant results from your keywords: GPES

Open PDF Open PDF Open PDF
165 EhedANEE Sk 165 EREMETRE 5ix
e 4 PR
Mgz | 60

- FEATIE
« T T A B R R S RS
TR A -
-
Open PDF
- -

16,5 EMSEEAY
- AT
« MES SRR (GPRS )
o (AR —
:'w‘{"m'mnf' ~ o R T R
. M'lwﬁm-vmnmm LON ey
o BRSNS (GPRS)

o TAREAD I VAP - GBRS 1 (DB B

Figure 12 - Search result for keyword “GPES”

nere are: [g relevant results from your keywords: GPR

Sraytot Open PDF
16,5 ZMedA0fEE 5k 16,5 EMREA0TRE % 16.5 EMENRES %
= AT . maTaES - ERHRN AL
- IES S (GPRS) ¥ erafasivey e I
o | AR .- ﬁ.-|‘L.Eér’$jﬂ.ﬂxmgmmmmrzmw.m1 m
+ IR T 15 K i ~ Py | s
= : LT i - -m!:';‘ i iR Geh | men | SMmE | 1M DRWE | SR
o CHEWEEUEEDT O WA - GRRA GRS S50 i wapy Ron kel e | Gose | mome | e | A
TR © L R e - esrbsoua T S S R R e
o B bl o S MNP - GPRS 11 HSDRA e + REFUREREN (GPRS) 4 : - | i
T

Figure 13 - Search result for keyword “GPR”
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Term Frequency/Inverse Document Frequency (TF/IDF) Ranking:

Once Elasticsearch returns a list of matching documents, the web-based information retrieval
platform will use the TF / IDF method to rank the search results. The reason why using TF / IDF as
weighting method in this research is that TF / IDF is a simple and efficient algorithm for generating
search results. The web-based information retrieval platform can become lighter, and results can
be quickly returned to the user. There are two components in this method as weighting factors,

including "term frequency" and "inverse document frequency"” (Aizawa, 2003).

Term frequency refers to the frequency of the term appears in the field. The more frequent means
it is more relevant. A field containing three mentions of the same term is more likely to be relevant

than a field containing just one mention (Xia & Chai, 2011).

Inverse document frequency refers to the frequency of the term appears in the index. The more
frequent means it is less relevant. Terms appearing in many documents will have a lower weight

than less common terms (Xia & Chai, 2011).

For example, using "GPRS" as a search key, there are seven related results returned from the web-
based information retrieval platform. The first result shows the keyword "GPRS" four times (Figure
14), while other results such as second and third place contain the keyword "GPRS" once only
(Figure 15). Therefore, the first result from topic 16 (slide number 63) will score a higher mark

under the TF / IDF method.
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16.5 ERHEHIEESA

» AR O IBRGEREE
o B4 EGAR TS (GPRS)

« RSB B SR — T
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Figure 14 - Rank number one for keyword “GPRS.”
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Figure 15 - Second and Third place for keyword “GPRS.”
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4. Research objectives

This study has two purposes. The first purpose is to develop a web-based information retrieval
platform. Students can search for relevant slides from a teacher’s lecture based on the similarity of
keywords or text. The system will display the appropriate results for the student according to their

educational background.

The second goal is to use this information retrieval platform to assess the student's learning
experience comparing with others who use Google search, and to understand student learning

motivation when using this information retrieval platform.

5. The significance of this research

For students, using this information retrieval platform can reduce the time it takes to search for
keywords. Traditionally, if students want to do revision and search for keywords in a presentation
slide, they need to open each lecture slide file and search using "Ctrl + F," however it is time-
consuming to open different lecture slides and look for the keywords since keywords may exist in

different presentation slide files.

The advantages of using this information retrieval platform are that it enables students to find
which lecture slides contain keywords entered by students. For example, if students enter keywords

"B BEAE RO T EE T, the information retrieval platform will automatically display relevant

23



slides even the keywords exist in different presentation slides, and it also allows students to

&

preview slides (Figure 16).

There are: El relevant results from your keywords: jF = Ea =i

A

a

Open PDF

Bttt it —i
18.4 Tl OSRT eEN

Open PDF

18.4 TR L0 T A
. BEEs

9

Open PDF

D it b ——EE ey
18.4 TERRHH L= A
- R

B e . - B T T SR =T smex | am | memammssa
i i S o B - T e T RS & I e
= TS N R R R
- RFEEET . i rl . L] B e e B
. gW._,.mzmc?;y\uﬁa’-ﬂ‘.‘ld’zﬁfmm-“ - BTN ininitiohe SRR w gt | QT e
WESOH] WE e
o EECTAMGRT T TR - BT S il ot ==l I
B e . sl I
o B ol ko) -
ERSLIMNANATACTRNLS
T i - T EEEs vl S

Figure 16 - Display the related lecture slide in one page

The second significant in this study is that students can find presentation slides that suit their needs
and educational knowledge, as the teacher designs these presentation slides and the content is
modified according to student needs. Comparing with using Google Web Search, the number of
search results is very large, sometimes returning irrelevant search results and advertisements, and

students may be confused when looking for the information they need (Brin & Page, 1998).
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6. Research method
This research was conducted in my second teaching practice, which was from October 2018 to
December 2018. The study was conducted at a CMI Secondary School in Hong Kong, all of the

participants were for form 5, and the total number of participants was 19 students.

During my second teaching practice, an information retrieval platform was established for the
student to have a revision and prepare for their exam. The information retrieval platform consists

of four chapters from NSS ICT Compulsory Part textbook, including:

Chapter 15 - Computer Systems Integrated Assessment

Chapter 16 - The Networking and Internet Basics

Chapter 17 - Communication Software and Protocols

Chapter 18 - Internet Services and Applications

25



6.1. Research question

As can be seen from previous literature reviews, the use of information retrieval is suitable for the
retrieval of text content materials. Since the purpose of this study is to help students search for slide

content and help them to learn, followings three research questions will be investigated.

1.) How accurate are the search result from my Information Retrieval Platform?
2.) Does student achieve better learning experience from using my Information Retrieval
Platform?

3.) What are the attitudes of students towards the information retrieval platform?

6.2. Data collection

In this study, a mixed method with quantitative research method and qualitative research method

was used to study the three research questions.

6.2.1. Quantitative Research Method

Web search engines are expected to provide accurate results from user queries (Biittcher, Clarke &
Cormack, 2016, P. 2). The information retrieval platform in this study was manually configured in
different settings and attempted to provide users with more accurate results. To solve the research
question 1 and assess the accuracy of search results, user log activity feature was embedded. The
log information included keywords which user has entered and which links they had clicked (Figure

17). This information was used to estimate the accuracy of the search results.

26
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Figure 17 - User activities log function

The next step was to convert the number of buttons to a value. For example, if the user clicks the

“Open PDF button 1” (Figure 18), it will be recorded as a value of 1 in this search query.

Button number 1

Open PDF

D, i —HE
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o EMEMEE - MY SR S &
= AT MR AR AR LnitnR TR e T
=

= PRERERAGTIL |
« DR
» BEANARTTE v
o SV

Button number 3

18.4 TR L0 AT A

= SRS
=2 pmes | Y B
W | Wi ke Vs | Wit Ve
. w 3 e
o Gk T e
Werra Petems Bt
s R QT e
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Figure 18- Display the related lecture slide
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Value Button number
1 1
2 2
3 3
4 4
Etc... Etc..

For addressing research question 2, this study adopted two tests to explore student’s learning
experience between using and without using the information retrieval platform. This study was
conducted out in two revision lesson (Figure 19) since the question in two tests were not came from
the same question bank, therefore the question from two tests was referenced in school textbooks
when designing, there were ten multiple choices in both tests include ease, medium and difficult

questions to made the questions remained the same difficulty level (Appendix 1 - 2).

The first-test was the control group on the first day, and the second-test was the experimental group
on the second day. For the first-test control group, students could use any web-based search engine

such as the Google search engine to complete the revision exercise. On the second-test, students

were invited to use the information retrieval platform to search for answers.
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—————

DEVANE Day 2

Topics: Pre-test Pre-test
Chapter: 16 Chapter: 17
Platform that Any web-based Proposed
student used search engine Information
Retrieval Platform

Figure 19- Process of the two tests

In addition, the study also adopted feature selection for logistic regression to understand which
elements of the Technology Acceptance Model (TAM) will influence students to improve their
learning between two groups of students including high-improvement group and low-improvement
group. Feature selection is defined as the process of detecting related features and removing
irrelevant, redundant or noisy data (Kumar & Minz, 2014). The feature selection script will be

conducted using Python programming language with sklearn and Pandas library.

For addressing research question 3, it will conduct a quantitative questionnaire survey based on
the Technology Acceptance Model (TAM) to address their attitudes and motivations when using the
information retrieval platform. There are four aspects to the TAM questionnaire assessment
including perceived of usefulness, perceived ease of use, behavioral intention and usage behavior

(Venkatesh and Davis, 1996).
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Appendix (3) is a questionnaire with five options for each statement, including

Strongly agree Agree Neutral Disagree Strongly disagree

The final score is reported on a 5-point scale as follows:

Point Option
5 Strongly agree
4 Agree
3 Neutral
2 Disagree
1 Strongly disagree

The higher the score, the more positive the student's attitude towards using the information

retrieval platform.

6.2.2. Qualitative Research Method

A semi-structured interview was conducted to interview students for solving research questions 3.
The purpose of using semi-structured interviews was that it was a more flexible version of the
structured interview and semi-structured interview provided more opportunity for the student to

share their ideas (Alshengeeti, 2014).
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Two students with one male and one female were invited, and the interview was audio-taped.
Appendix (4) is a semi-structured interview question based on the theory of Technology Acceptance

Model (TAM) theory.

6.3. Technology Acceptance Model

The Technology Acceptance Model (TAM) is one of the most widely used conceptual models for
interpreting and predicting the behavior of information technology adoption (Hsu, Wang & Chiu,
2009). TAM was proposed by Davis in 1989 to explain and predict user behavior by using

technological innovation, especially for user acceptance of information technology (Davis, 1989).

TAM contains two primary variables, including independent variables "perceived usefulness (PU)"

and "perceived ease of use (PEOU)" and dependent variable "behavioral intent (BI)" (Davis, 1989).

In this study, students' acceptance of the web-based information retrieval platform was based on
TAM with three core structures and one external structure, including perceived usefulness (PU),
perceived ease of use (PEU), and behavioral intention (BI). Besides a new external structural anxiety
(AN) had been added to assess students' perceptions of using the platform since anxiety is a
determining factor in terms of PEOU and PU for certain systems (Compeau, Higgins, & Huff, 1999).
The model presented in this study is shown in Figure 20, and it will be explained in detail in the next

section.
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Perceived
Usefulness
(PU)

Behavioral
Anxiety (AN) Intention

Actual Use

(BI) (AU)

Perceived
Ease of Use
(PEOU)

Figure 20 - TAM Model

PU, PEOU, Bl and AU:

Davis (1989) defines PU as the degree to which people believes that the use of a particular
information technology system can improve a user's job performance. PEOU is defined as the degree
to which a person believes that using a particular system would be free of effort. In this study, PU is
to investigate student’s learning performance after using the web-based information retrieval
platform, and PEOU is used to study the easiness of using the web-based information retrieval

platform in the user learning process.

In addition, Davis (1993) pointed out that the actual use of the system (AU) is determined by
behavioral intention (BI). Behavioral intent is jointly determined by PU and PEOU. Bl refers to the
positive or negative feelings when using the web-based information retrieval platform in this study.
In addition, PEOU also affects the user's perception of the PU and affects the user's intention to use

the system.
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For anxiety, it refers to the apprehension or fear when an individual is faced with the possibility of

using computers and some findings shows that anxiety was having a negative relationship on PEU

and PU (Song & Kong, 2017).

From the above literature review of the technology acceptance model (TAM), the following are the

hypothesis (Figure 21) included:

*

-

*

H1: PEOU would positively affect PU

H2: PU would positively affect BI

H3: PEOU would positively affect BI

H4: Bl would positively affect AU

H5: AN would negatively affect PU

H6: AN would negatively affect PEOU

Perceived
Usefulness
(PU)

Behavioral
Intention
(BI)
Perceived
Ease of Use

(PEOU)

Figure 21 - Proposed hypothesis in this study
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7. Finding and Analysis

7.1.  Quantitative Research

First will discuss Research Question 1 - How accurate are the search result from my Information
Retrieval Platform. Since the user log activity feature was embedded to track user activity, the
following table (Figure 22-24) was a summary of user log information indicating which button they

click to estimate the accuracy of the search results.

Number of "Click" Number of "Query"
182 163
Figure 22 - Number of "Click" and “Query”

Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
data 182 1.00 8.00 1.3736 97650

Valid N (listwise) 182
Figure 23 - Descriptive Statistics of user log activities

data
Frequency Percent Valid Percent Cumulative Percent

Button  1.00 141 77.5 77.5 77.5
Value 2.00 30 16.5 16.5 94.0

3.00 6 3.3 3.3 97.3

4.00 1 5 5 97.8

6.00 2 1.1 1.1 98.9

7.00 1 .5 .5 99.5

8.00 1 .5 .5 100.0

Total 182 100.0 100.0

Figure 24 - Frequencies of the user log activity
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From the above table (Figure 22), there were 163 query search records and 182 clicked record in
the log activity. The minimum 1 and maximum 8 in the Descriptive Statistics table (Figure 23)
represent the corresponding button values during the user search, the Mean value of the clicked
button is 1.3736, which means that most users will choose to click the button between button 1 and

button 2.

The table (Figure 24) shows the frequencies of each button clicked. It shows that the button values
1, 2 and 3 account for 95% of the search results. This means that when a user types a keyword into
a web-based information retrieval platform, 95% of the search results were between buttons values

1, 2 and 3. Therefore users could quickly find the results they want.

In addition, since the Web information retrieval system had been configured and contains the fuzzy
search function, this study also would like to compare the search results difference between fuzzy
search and the non-fuzzy search from among the top ten keywords search queries extracted from

user log activity.

The progress of this investigation was to first determine the top ten queries from user log activity,
for example, one of the keyword searches is "GPRS", then the next step is to enter "GPRS" into two
systems, one containing fuzzy search and the other containing non-fuzzy search. Finally, the
researcher will check which slides were the most appropriate slides and then marked the

corresponding button values.
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The table below (Figure 25) was a summary of the ranking records for the top ten queries. The top
ten queries had a total of 83 search records. The mean value of the fuzzy search was 1.4940, which
means that once the user entered some keywords, it could get the result between the first or second
search results. For non-fuzzy searches, the mean value was 2.59, which means the user could find

the result between the second and third records.

Descriptive Statistics

Number of
search in top
10 queries Minimum Maximum Mean Std. Deviation
withFuzzy 83 1.00 8.00 1.4940 1.10843
withoutFuzzy 83 1.00 10.00 2.5904 2.00631
Valid N (listwise) 83

Figure 25 - Frequencies of the top ten queries

Second, it will discuss research questions 2 - Does student achieve better learning experience from
using my Information Retrieval Platform. Gerald (2018) suggested that sample t-test is suitable to
the pre-tested post-test research design since the pre-test participants are the same participants at

the post-test, and the scores before and after the test have a meaningful correlation.

The table below (Figure 26) was a summary of the student's two tests result. There were 19
students took the test. The mean value of test result using the web-based information retrieval
platform was 8.63, the mean value was 5.95 without using the retrieval platform, and the mean

difference was 2.68, the result shows that students often got a better learning experience from using
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the web-based information retrieval platform.

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 With_Csearch 8.6316 19 2.71233 62225
WithOut_Csearch 59474 19 2.75829 .63280

Figure 26 - Paired Samples Statistics

The table below (Figure 27) was the result of a paired sample test showing the t-value and p-value.
Observing the t statistic for thisrow, t=11.071, p = 0.000, indicating that the web-based information
retrieval platform had strong evidence (t = 11.071, p = < 0.05) to improve student achievement. In

this data set, it increased the test results by an average of 2.68 points in the 95% confidence interval.

Paired Samples Test
Paired Differences
95% Confidence

Std. Interval of the
Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df  tailed)

Pair With Csearch- 2.68421 1.05686 .24246 2.17482 3.19360 11.071 18 .000
WithOut_Csearch

Figure 27 - Paired Samples Test

To perform the feature selection process, logistic regression was used to compare the binary
outcome variables between the two groups (Kirkwood & Sterne, 2005, p. 189). The study set the
criteria for two groups of students, including the high-improvement group and the low-

improvement group. The high-performance group students improved their test scores by more than
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3 marks, and vice versa. In addition, the study also sets the maximum feature selected to be less

than or equal to two suggested by Vergara & Estévez (2014) in the python script.

The following table (Figure 28) was a summary of the feature selection of the TAM model using
logistic regression, which shows that among the four TAM variables, the selected features were PU

and BI, and PEOU and AU were considered unimportant features.

TAM variables Selected Features Feature Ranking
PU True 1
PEOU False 2
BI True 1
AU False 3

Figure 28 - Feature selection for TAM model

To gain a deeper understanding of PU and BI features, logistic regression was performed again to
understand which of the PU and BI questionnaires will have an impact on the student's learning

outcomes.
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The table below (Figure 29) shows that among the five questions in the PU questionnaire, the

selected features were Question 2 and Question 3. It means that students thought that "o] [M:ZE B C

BREL"and "] DIEERNELE

Questionnaire in PU

#5" were the important factors affecting their learning outcomes.

Selected Features

Feature Ranking

EE 1: FRBMEEYEHE False 4
TR RN

EE 2: FRBMEEYEET True 1
DEEEHCESES

EE 3: ERABMEEYET True 1
DEERNEE S

EE 4 RESBMEFEEE False 3
HIEERFEERIT XK

BE 5: EEsEenEs False 2
EREBREEN

Figure 29 - Feature selection for PU questionnaire

For the feature selection of the BI questionnaire, the table below (Figure 30) shows that the selected

features were Question 2 and Question 3. It means that students thought that “TJ | ) fing& T pYE: 5

B and “ERERBZMIERTE

23" are important factors influencing their learning outcomes.

___QuestionnaireinBI ____ Selected Features ____ Feature Ranking
EE 1: ERERBMEEY False 2

& REAELIRIIEE

EH 2: FRBMEEYET True 1
DUNsE AV E B

EH 3: RERFEABMESE True 1

SEEelTEYE

EH 4 WHEERERBME False 4
EFERSFRE

EH 5: ERERAEMESEE False 3

B > RERE—HFEH

Figure 30 - Feature selection for Bl questionnaire
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Third, it will discuss research question 3 - What are the attitudes of students towards Web-based
information retrieval platform. Since this research used the TAM questionnaire as a data collection
method, data from different regression models will be used to analyze the hypothesis of testing the

relationships between different variables of the Technology Acceptance Model (TAM).

A reliability analysis was conducted to check the reliability of the survey using Cronbach’s alpha
test. Cronbach’s alpha test is commonly used in statistics to measure the reliability of tests, it
provides a measure of the internal consistency of a test or scale and is expressed as the alpha value

between 0 and 1 (Cortina, 1993).

Taber (2018) lists the following scales (Figure 31) and corresponding internal consistency
implications for Cronbach's alpha. A higher alpha value means that the questionnaire design is more

reliable.

Cronbach's alpha Internal consistency
o= (.9 Excellent
0.9= =08 Good
(.8 =a=07 Acceptable
(L7 >a=(.6 (Juestionable
(L.6>=>a=0.5 Poor
l3=ua Unacceptable

Figure 31 - Cronbach’s alpha internal consistency
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The results of the reliability analysis were shown in the following table (Figure 32). There were 20
questions in this study. Cronbach's alpha was 0.796, which was close to 0.8. According to Taber

(2018), the questionnaire design in this study can be considered as a good design.

Reliability Statistics
Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
.800 .796 20

Figure 32 - Reliability of the questionnaire

The following table (Figure 33) was a result showing descriptive data. The mean value of PU, PEOU,
BI, AU were all higher than 3.00. This result helps to understand students' attitudes toward the web-
based information retrieval platform; the current results indicate that students generally had a
positive attitude towards the Web Interval platform. In addition to the low value of AN, students did

not feel fear or confusion when using the platform.

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
PU 19 3.20 5.00 4.1895 .50099
PEOU 19 2.80 5.00 3.8632 63614
BI 19 3.00 5.00 3.8421 .69787
AU 19 3.00 5.00 3.7711 .72050
Anxiety 19 1.00 3.00 1.7895 .60818
Valid N (listwise) 19

Figure 33 - Descriptive data from TAM model
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To gain a deeper understanding of the TAM model, the study also conducted a correlation analysis
to understand the correlation coefficients between different factors in the TAM model and to
analyze the research hypotheses. Recalling in the previous section, there will be six hypotheses to

investigate.

Hypothesis:

+ H1: PEOU would positively affect PU
+ H2: PU would positively affect BI

+ H3: PEOU would positively affect BI
+ H4: Bl would positively affect AU

+ H5: AN would negatively affect PU

+ H6: AN would negatively affect PEOU
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From the correlation analysis, the summary results of the hypothesis test were shown in the below
table (Figure 34), it showed that only H3 was supported, the PEOU had a strong and positive

relationship (r > 0.7) on BI, and it was significant (p < 0.01).

Correlations
PU PEOU BI AU Anxiety
PU Pearson Correlation 1 .100 -.164 424 -.081
Sig. (2-tailed) .684 .503 071 743
N 19 19 19 19 19
PEOU Pearson Correlation .100 1 714™ -.080 -.036
Sig. (2-tailed) .684 .001 744 .885
N 19 19 19 19 19
BI Pearson Correlation -.164 714™ 1 204 -.187
Sig. (2-tailed) .503 .001 402 442
N 19 19 19 19 19
AU Pearson Correlation 424 -.080 204 1 -.052
Sig. (2-tailed) 071 744 402 .832
N 19 19 19 19 19
AN Pearson Correlation -.081 -.036 -.187 -.052 1
Sig. (2-tailed) 743 .885 442 .832
N 19 19 19 19 19

** Correlation is significant at the 0.01 level (2-tailed).
Figure 34 - Correlations data from TAM model

For H1, it shows that PEOU had a positive correlation (r = 0.1) to PU, but the no significant result

was found in H1 (p >.05).

For H2, it shows that PU had a negative correlation (r = -0.164) to BI, and no significant result was

found in H2 (p >.05).
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For H4, it shows that Bl had a positive correlation (r = 0.204) to AU, but the no significant result was

found in H4 (p > .05).

For H5, it shows that AN had a negative correlation (r =-0.081) to PU, and no significant result was

found in H5 (p >.05).

For H6, it shows that AN had a negative correlation (r = -0.036) to PEOU, and no significant result

was found in H6 (p >.05).

The table below (Figure 35 - 36) was a summary of the correlation result. In summary, it showed
that anxiety (AN) will have a negative impact on students using the web-based information retrieval
platform. In addition, if the platform was easy for students to use (PEOU), it will also had a positive

impact on the intent of used (BI).

Perceived

Usefulness H2 =-0.164
H5 = '0.081 (PU)

Behavioral

Anxiety (AN) Intention Actual Use

Perceived
H6 =-0.036 Ease of Use H3 =0.714*

(PEOU)

Figure 35 - Summary of correlation result (*P < 0.05)
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Hypothesis Specification Results

H1 PEOU would positively affect PU Not supported (p >.05)
H2 PU would positively affect BI Not supported (p >.05)
H3 PEOU would positively affect BI Support (p <.01)

H4 BI would positively affect AU Not supported (p >.05)
H5 AN would negatively affect PU Not supported (p >.05)
H6 AN would negatively affect PEOU Not supported (p >.05)

Figure 36 - Summary of hypotheses

7.2.  Qualitative Research

The study also conducted semi-structured interviews to address research questions 3 to
understand students' attitudes toward the web-based information retrieval platform. The following

will use the TAM model to analyze their attitudes.

For the Perceived of Usefulness, student responded that “The search results are accurate and I can
easily find the answer,” “I can quickly find the answer without opening a textbook” and “When I enter

a keyword or a misspelled keyword, the platform will display a similar answer.”

From the student's reaction, the web-based information retrieval platform was useful for students’
learning, especially the fuzzy search features, because students could quickly find the results, and

using e-learning is more interesting than finding answers from traditional textbooks (Knight, 2015).
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Concerning the ease of use of the course content search engine platform, student all agreed that
“User interface is simple to design, platform is easy to use, no complicated operational skills required”,
and "The preview feature is easy to use, I just need to click on the "Open PDF button" and then I can

take a full view of the presentation slides".

The student's response indicated that they did not encounter any major problems when using the
web-based information retrieval platform, and also appreciated the platform in terms of user

friendliness and directness.

For the Behavioral intention and Actual Use, student stated that “The web-based information
retrieval platform has little impact on improving self-confidence, but it can enhance confidence in
learning because it is easy to find answers and it can help prepare for the exam”, and “This platform
helps us to develop our Self-directed Learning skill, and the platform will provide the content that we

needed”.

The student's response indicated that they were willing to continue using the platform and achieve

their learning goals.
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In summary, students had a positive attitude towards this information retrieval platform, which can

improve their motivation and learning performance.

In addition, some students suggest that the platform can include filtering features since the search
platform will return all chapter results, therefore students suggested to add filters and display only

the results for a particular chapter.

8. Conclusion

In summary, this study had two purposes. The first was to develop a web-based information
retrieval platform for students to search for relevant slides from inputting keywords or text
similarities. The second goal was to use this information retrieval platform to assess the student's
learning experience and to understand student attitudes while using this information retrieval

platform.

Based on our findings, the first research question answered that when a user types a keyword into
a web-based information retrieval platform, 95% of the search results are between buttons values

1, 2 and 3. Therefore users can quickly find the results they want.

For the second research question, the research found that the web-based information retrieval

platform could improve the learning effect of students. Compared with the two tests, it shows that
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the web-based information retrieval platform could increase the test results by an average of 2.68

points.

For the third research question, this study used the TAM model with three variables and an external
variable to better understand the factors that influence students' acceptance of the web-based
information retrieval platform. The results show that only "PEOU has a positive impact on BI" was
significant and supported, which means that students think that ease of use was the main factor
when using the platform. In addition, the study also conducted an interview; students replied that
they enjoy using the information retrieval platform in learning, which can improve their learning

motivation.
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11.Appendix (2) - Post test
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CH17 R R ith e M TR

W PER: () HHE:
Bl =gk ltm.eduhk.hk/csearch

1. B BB R TR R T2
(1) BEF A ER A 5 e oy i 2R

(2) B {EAYEERA
(3) SR ZHARE R
(4) Fr{EEmAY & ERAEAE RER o HYTE DL M A

HAEQM)

HAE (1) (2)

A (2) F1(3)
(-2 -B)MMH

/e e o

5
...
. OGRS
. BBEE
. BTEF

M A IR e S BB R S . > DU T — (R i by &
?
d
b
C
d. 48 FmIFs

3. FefEFTERIETER AR E » AR E 1 55— e AR 2 Ry A2 R I A S . (0SI) Al
HI—JE...?
a. hEESE
b. FRE
c. [EAE
d. {HigfE
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4. RS EE (0SD) HAIE PHIEREZERE.?

5.

6.

7.

a. AEBURAVES B

b. B EENS A AI AE AR A Ry i

c. fEEEFRE (TH) MNEBERLUPRETE

d. FEBRE R RE BRI Y S S R B & RS 2

DU — W —TE (E R it i e f (g TCP SR AH4& Wt a4 5.2

ZNEZEA Y R — (B B2 %

. BB B _ LIRS o IS OHEEZE 1P

EBEIB AR ERICETERSE > TCP @it EiE BB RS 2 EEIERE
. REEEE AL 1P AV Ak

a0 o

DU WS =gl £ B toh e iz it (1P Airkk)...?
(1) ey

(2) FpIEHESE T HIFE B
(3) 8 iz THYELF4H AL
(4) AT LARIFH 3 i 0 1P (kb DURIEE A

a. HEQ@)

b. HAE ) > (2)F1(4)
c HAEM-@HMEAB)
d (-2 -B)MM@%

DU =gl &) — &R E L (URL) .2
(1) F5 LA E T L E G H S e ZE P e L B

(2) AT B S P AT E A4 A4
(3) AHELE (] A s IR H $kAy BRI IR 254 M JRRERT Y URL HY Rl
(4) ATLAE URL HY RS I ASESRAS A Rz 1 e Y el s

a. HAQ)

b. HA (1) #1(2)

c HAEQ) - B)A#)
d (1)~(2) ~B3)f4)
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8. A4 (DNS) HYHZRE..?
(1) FEgE g fE AN R IP {ihk

(2) AEREEAE RS (HTTP 5 ) ARENEUR

(3) FEdE AT B R TR A E B FE S f Y = ey 1P itk
(4) 5B A& B B AIE AT AU A T4 B R EER

a. HEQ@)

b. HA (1) F1(2)

¢ HAEM - ()@
d (-2 -B)MM@%

9. DUNAME AE TRSRIHI B2
a. com
b. edu
c. gov
d. hk

10. 48481k (www.chc.eduhk)EH » BB E..7
a. www
b. chc
c. edu
d. hk
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12.Appendix (3) - Questionnaire

HEHE
REEMEHEA - REMIER | (F1 25 4KaFr 5 TrdEEEE - 1 rIFEAERE)
B8 '™ (Perceived of Usefulness)
FE BRE|—&|AFE | FE
AE| () | B) | & | FH
(1) 4 | =
(5)
HH 1: fEHEM s P e HEE R A Y
HH 2: (B = Pe ] EEE CERE S
R H 3: B V5 o] DRV E
HEH 4 ESEEE VeI FEIiEE K
B H 5: B = A=A R R R
%52 5 At (Perceived Ease of Use)
FE BRE| K| AFE | FE
A% | @ | G | B |FE
(1) 4 | =
(5)

HH 1 Zh e A FR e kA st e S a0 e L A

A R

2 (EHABM PR A DIRE S RE P2

EH 3 R EEM =P EHBOGREEE - FHHY

{EH

wH 4 Fe=FE EPRAARIEDRE - IR SEEEE
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WH 5 Bl IrEbe - B EG ) ERTTA

(EFRAY S B G P R

17470 (Behavioral intention)
FE | BRE | —&| AR | FFE
BB | @ | ®) | B |TE
(1) 4 | =
(5)
HH 1 ERERZMEE TG REFELHEIEE
R H 2: (E B G 8] DUIGRFry S E S
HH 3: B REHEMEE P EETEE
B H 4: BAHE R M= SIS
HH 5 BB EE AN gl E—EEH
fE 174 (Actual Use)
FE | BR | —&| AR | FF
BB | @ | ®) | B |TE
(1) 4 | =
(5)

EE LR ER L BRI R T A

RN

P AERRERIES - Tt G (E B TR =V e A

P A REHEAYE i - PO g BRI EF

%ﬁ} w

PR

e e W
Im| o¥ 00| & oo

BN

P T M s S ) B EREI R
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L H 5 B EHAEM = e g REIER
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13.Appendix (4) - Semi-structured interview question
PR

EVZHE HM: (Perceived of Usefulness)
RS BB F e A R/ e RAVHL T B S 2 Ry EE e ?

1.1 $EonBldn: &R THEDhAE 7 / F15E % s = mLas ?

1

2 {RERRyEETIREREST R B RERENE ? Ry 2

BV 2 FM: (Perceived Ease of Use)

1. FaB R = FEE SRS ?
11 fran: A ERE RSB ER 2
12 flan: fREE3 = S AT iR S S 2

Y|

29

[

RERRZINE - B4R

2 {rERREMEE Y aRTED

1155 (Behavioral intention)
SRS TRV E EEEEIENE 7 R ?

1 (R REM = Va5
11 fn: frEg SFHER =G > EERFCAFEHRENE ?

2 R BB IEE P GRS TIRIVEEE (E.0 / B2 E BLERIE 7 Ry e ?

{E 1T A (Usage behavior)
Hig IR & I E =L TGN © R bl ?
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