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Abstract 

In twenty-first (21st) century tertiary education, undergraduate study is intended to not 

only to teach the subject knowledge through direct instruction or lecturing, but also to 

cultivate and foster students’ skills and literacies to suit societal needs. For this reason, 

it is increasingly important to introduce new teaching and learning (T&L) strategies 

and web applications (apps) into students’ undergraduate study. The introduction of 

collaborative inquiry learning (CIL) is intended to enhance students’ communication 

and collaboration skills throughout their learning. In addition, by introducing social 

annotation (SoAn) tools, students are able to bookmark, highlight, annotate, share, 

discuss, and collaborate on information sources collected by students for their 

collaborative inquiry learning assignments (CILA). 

 

In this study, a self-developed SoAn tool known as the Web Annotation and Sharing 

Platform (WASP) was introduced to investigate how the SoAn tool can facilitate 

students’ CIL. The study included 377 students (freshmen or sophomores) from three 

different courses at a Hong Kong University, Hong Kong Christian University. A 

mixed-method research approach was employed using four data collection methods. 

Quantitative data were collected from all participating students through a questionnaire 

survey, WASP log file (students’ actions on WASP), and CILA marks. Furthermore, 

qualitative data were gathered from selected students in individual face-to-face 

interviews. The study aimed to ascertain how students integrate and use the SoAn tool 

in their CIL. This study also investigated whether students think a SoAn tool is useful 

and effective for their CIL. Moreover, this study examined the correlations between 

students’ perceptions of CIL and WASP, usage of WASP, and their CILA mark. Finally, 
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this study examined the challenges students encountered when they integrate and use 

WASP in their CIL. 

 

The results reveal that the integration and usage of a SoAn tool were concentrated in 

the early stages of students’ CIL. Furthermore, the results illustrated how the ‘able other 

(s)’ arise in the CIL group to provide information sources that initiate the discussion 

and collaboration among group members. Based upon the student perceptions collected 

in this study, the results suggested that students agreed that the WASP functions were 

useful and effective for CIL in courses that teach elementary Information and 

Communications Technology knowledge content (ICT-related courses). Moreover, 

student perceptions on the WASP functions highly correlated with their perceptions of 

CL before this study and any respective group process experiences. The results also 

indicated that students’ perceptions, SoAn tool usage and learning outcomes (CILA 

mark) are not correlated, there is a higher chance of reaching correlation between the 

perceived usefulness of the WASP functions and their CILA mark in ICT-related 

courses. Lastly, the results suggested that low motivation for learning and using a SoAn 

tool, the functionality and recognition of a SoAn tool, and methods of processing, 

discussing, and collaborating on collected information sources were the challenges 

encountered when students integrate and use a SoAn tool in their CIL. 

 

The implications and limitations of this study are discussed in Chapter 8. Directions for 

future research and suggestions are provided, which includes introducing SoAn tools 

in ICT-related courses and enhancing the functions of SoAn tools both for better user 

experiences and research purposes.  
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Chapter 1. Overview of the Study 

1.1. Chapter Overview 

Chapter one provides an overview of this exploratory study, which investigates the 

effect of a social annotation (SoAn) tool introduced for students’ collaborative 

inquiry learning (CIL). This chapter outlines the background of the study, followed 

by an evaluation of the appropriate timing for introducing a SoAn tool to facilitate 

CIL. This sheds light on how the research questions are formulated and manifested 

in the research methodologies used. 

 

1.2. Introduction 

In the last decade, the cultivation of 21st century skills through students’ university 

learning has become more and more important in order to meet societal needs. 

Students now require a number of skills and literacies to be successful in society. 

This includes communication skills, collaboration skills, ICT literacy and 

information literacy. It is expected that these skills and literacies can be further 

cultivated and improved throughout students’ undergraduate programs. To improve 

these skills and literacies, collaborative inquiry learning and various web apps are 

introduced into the learning process. CIL is a learning approach that requires 

students to discuss and collaborate with group members on different opinions to 

resolve problems related to their inquiries. These situations provide chances for 

students to cultivate their communication and collaboration skills. The introduction 

of various apps not only provides a channel for students to communicate and 
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collaborate with others, but also creates a platform to process the abundant 

information collected for each learning assignment. Among the various type of Web 

services and apps, social annotation (SoAn) is one that allows students to process, 

discuss, and collaborate on the information collected by the students for their 

learning. However, there have been few investigations on how SoAn tools can 

facilitate CIL. 

 

The primary concern of this study is to investigate and develop an understanding of 

how CIL can be facilitated by s SoAn tool that is integrated into the CIL processes. 

In other words, I would like to investigate how a SoAn tool can be integrated and 

used in order to facilitate students’ CIL throughout their learning process. I am 

interested in investigating this area because my students and I have faced the 

following four challenges: 

 

1. Few apps allow students to annotate web content and document files; 

2. Many apps only allow students to search the content by word(s) or 

phrase(s); 

3. Many apps allow students to modify and withdraw their contributions;  

4. Many apps are designed for general Internet users and cannot satisfy 

students’ academic needs. 

 

Firstly, without an annotation app, when students discover useful information 

sources while web-surfing, they are required to ‘copy and paste’ the details of the 

information source to store and share on a platform for discussion. This includes 

the URL(s), important word(s) or phrase(s), and their comments (if any) on each 
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information source collected (Ameen, 2016; Majid & Panchapakesan, 2015). As the 

comments are detached from the original source, students may need to toggle 

between the annotation and the original content in order to develop a 

comprehensive understanding of the information source before participating in the 

discussion. 

 

Secondly, when students have collected abundant information sources, they may 

need to search and retrieve the content from their collection. Students may fail to 

search the content they want if they do not recall the exact word(s) or phrase(s) or 

if the author edited the information source. When students do not correctly search 

the information source by the word(s) or phrase(s), extra time is required to scan 

and retrieve the content among all information sources. Moreover, if students 

prepared to annotate or comment on that information, they must also update the 

quotation attached to the annotation or comment manually. Otherwise, students may 

fail to search and retrieve the content of the information sources to which the 

annotation or comment relates. 

 

Thirdly, modification and withdrawal of a student’s own work lead to the loss of 

others’ contributions and fragmented interaction records for research purposes. In 

the Web 2.0 era, students not only acquire information from the Internet, but also 

write or modify information there (Aghaei, Nematbakhsh & Farsani, 2012; O'Reilly, 

2005). When students use various web apps, such as discussion forums, Google 

apps, instant messaging, social networking sites and Wikipedia for academic 

purposes, these Apps permit students to modify or remove their work throughout 

the collaboration and co-authoring process (Facebook, 2012; McGoogan, 2017; 
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WhatsApp Inc., 2017; Wikipedia, 2016). From student’s point of view, the removal 

of their own work not only deletes their contributions for CIL, but also leads to the 

loss of others’ contributions attached to it. This result has a psychological impact 

on students and a practical impact in tracing the origin of the discussion. Students 

feel anxious when their contributions are deleted (Cilliers, 2016) and hesitate to 

continue participating in the discussion. From the researcher’s point of view, the 

ability to remove content also affects the truthfulness and completeness of the 

evidence-based investigation of students’ learning. It is difficult to ensure the final 

displayed interactions is identical to the original and exact interactions. As it is 

difficult to obtain discussion evidence from the service provider; the interactions 

displayed may not reflect the true progress of students’ learning, and researchers 

may need a long time to construct the original interactions between students. This 

cannot be avoided unless resources are provided to monitor and record all the latest 

activities (Zhu, Phipps, Pridgen, Crandall & Wallach, 2013). Thus, the validity of 

the interaction retrieved may be called into question. 

 

Finally, most apps cannot satisfy students’ academic needs. When developers 

finalise the functions of a new app, they consider the needs of the majority of 

Internet users rather than those of students alone. For instance, commercial SoAn 

tools only allow students to bookmark, highlight and annotate information sources, 

but they cannot input or attach metadata (such as author and journal name) to 

information sources. Thus, they need to store all the metadata independently and 

manually on a list for the entire learning process. When students prepare the final 

reference list for their assignments, they need to check and update the list manually 

by comparison between the list and their assignment. With the help of ICT, web 



5 

 

apps can allow students to prepare and record the metadata on each information 

source throughout the learning process. The new app should automatically complete 

the metadata listed on the web page while also allowing students to modify it easily. 

As a result, a proper reference list can be generated for the selected information 

sources. 

 

By introducing a new self-developed SoAn tool to facilitate students’ CIL, it is 

expected that their CIL experience can be enhanced and challenges can be 

overcome as described above. From the students’ perspective, it is expected that the 

SoAn tool will provide a platform that enables them to process, discuss and 

collaborate on abundant information sources collected for their CIL. Using a SoAn 

tool, commonly used information sources (e.g. web pages and academic journals) 

can be bookmarked and annotated. When students share the information sources 

they have collected with group members, they can access and read annotations 

together with the comments through any Internet-connected digital devices. Group 

members can then easily discuss and collaborate with others on each idea (Sun & 

Gao, 2017). They can discuss and collaborate anywhere with no need to schedule 

face-to-face or telephone meetings. Moreover, the comments and discussions 

between group members are stored in the database, and students can easily retrieve 

their activities and resume their discussion and collaboration. It is expected that the 

SoAn tool will facilitate students’ processing of abundant information sources, as 

well as discussion and collaboration throughout the CIL learning process, from 

identifying their questions, to collecting information and analysing and interpreting 

it in order to complete their CILA (Bell, Urhahne, Schanze & Ploetzner, 2010). 
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From the instructor’s and researcher’s point of view, the SoAn tool provides a 

platform to observe and investigate students’ discussions and collaborations 

throughout the learning process. In CIL, collaborations between students can 

promote their cognitive and metacognitive activities to co-construct their 

knowledge (Li, Pow & Cheung, 2015). A SoAn tool ensures that bookmarks, 

highlights, annotations, discussions and collaborations between group members are 

recorded in the database. All actions and interactions between group members on 

the SoAn tool are visible for the instructor(s) to observe and for the researcher(s) to 

investigate. 

 

1.3. The Research Rationale 

1.3.1. Required 21st century skills for university graduates 

To cope with an increasingly complex world, society not only requires university 

graduates to excel in their subject knowledge, but also to have a set of 21st century 

skills to handle unprecedented challenges. The literature presents four frameworks 

for 21st century skills with which students should be equipped. The development of 

these frameworks is based on the expectations of a number of stakeholders, from 

society to the students themselves. These frameworks are proposed by NCREL and 

Metiri Group (2003), the Organisation for Economic Co-operation Development 

(2005), Partnership for 21st Century Learning (2006) and the Association of 

American Colleges and Universities (2007). This study focuses on two skills and 

two literacies mentioned in these frameworks, namely ‘communication skills’ and 

‘collaboration skills’, as well as ‘information literacy’, and ‘ICT literacy’ (these 

skills and literacies are further discussed in Chapter 2). These skills are expected to 
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help students succeed in life and careers in the 21st century in the face of challenges 

that arise. 

 

As the skills and literacies required by society have changed rapidly in recent 

decades, the curriculum in secondary and tertiary education institutes no longer 

meets the needs of the society. Dede (2010) states that the skills and knowledge 

students require duffer between the 20th and 21st centuries, because jobs and the 

world in general have become more complex. In the mid-2000s, various academics 

investigated the skills and literacies that students should have in order to handle the 

changes in our world. This set of skills and literacies is described as 21st century 

skills. According to various frameworks for these skills, governments and higher 

education institutes modified the curriculum to develop students who meet the 

needs of 21st century society. For this reason, it is essential to foster students’ 

communication skills, collaboration skills, ICT literacy and information literacy in 

their undergraduate studies. The cultivation of these skills and literacies not only 

enables students to collaborate with others and co-construct new knowledge for 

their tasks, but also equips students to work with others after graduating from 

university. In view of the increasing expectations regarding students’ 21st century 

skills, there is an urge to investigate how students can benefit from the CIL learning 

process. 

 

1.3.2. Turning point to ease collaborative inquiry studies in Hong Kong 

In response to the expectations described in Section 1.3.1, the Hong Kong 

Education Bureau (EDB) (before July 2007 the Education and Manpower Bureau 

(EMB)) introduced the cultivation of students’ general skills and ICT skills in the 
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2000s in response to the needs of 21st century society. In addition to this, EDB also 

implemented academic reforms in the mid-2000s. This prompted a major revision 

of the undergraduate curriculum to cultivate students’ 21st century skills. 

 

In the early 2000s, the Hong Kong EMB proposed nine general skills which 

students must develop during their primary and secondary school learning. In 

addition to the 21st century skills framework, these ‘nine general skills’ also 

recognized that collaboration skills, communication skills and information 

technology (ICT) skills can help students ”to learn to acquire knowledge”, “to 

construct knowledge” and “to apply knowledge to solve new problems” 

(Curriculum Development Council, 2001). In order to define the expectations of 

students’ ICT skills, ‘“Information Literacy for Hong Kong Students’ was proposed 

by EMB in 2005 and revised in 2016 to respond to the rapidly changing ICT skills 

that students should have. This updated framework raised the importance of the 

effectiveness and ethical use of information when students grasp generic 

information literacy (Education Bureau, 2016). Further description of the 21st 

century skills in primary and secondary school is presented in Section 2.3.1. It is 

expected that Hong Kong students’ skills have been developed at the primary and 

secondary school levels. 

 

Cultivation of 21st century skills was introduced into the undergraduate curriculum 

in Hong Kong during the academic reforms. The academic reforms in Hong Kong 

include academic restructuring of secondary and university education, called the 

‘334’ academic reform. The ‘3’, ’3’ and ‘4’ here stand for the number of years of 

students’ junior secondary, senior secondary and university education, respectively. 
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Starting from AY 2012-13, undergraduate students in Hong Kong spend four years 

completing their study instead of three years, as before the academic reforms. The 

one ‘extra’ year in students’ undergraduate studies induced a major review of the 

programme structure and curriculum. In the new four-year curriculum, general 

education (G.E.) courses and new teaching and learning (T&L) approaches were 

suggested and implemented. G.E. courses not only aim to broaden students’ 

multidisciplinary content knowledge through courses offered by different faculties, 

but some courses are also directly related to the cultivation of 21st century skills (for 

more detail, see Section 4.1.3). When new T&L approaches were implemented by 

instructors, students were allowed to learn and work through different learning 

scenarios, including collaborative work, which aim to cultivate students’ 21st 

century skills (see Section 2.3.2 for more detail). These curricular changes create 

the need to investigate how web apps can help students in the CIL process. 

 

1.3.3. Expected high ICT literacy for university graduates 

High ICT literacy is expected for 21st century students, as ICT has become an 

essential element in students’ learning, daily life and careers. In the descriptions of 

ICT literacy in 21st century skills frameworks, it not only focuses on how to operate 

different digital devices and apps, but also enables students to use various web apps 

to complete their learning assignments. These apps enable students to process 

abundant information and data for assignments. This includes searching 

information, managing information, sharing information and building knowledge. 

Instead of merely allowing students to process abundant information, ICT literacy 

also enables them to cultivate and foster other skills and literacies. For instance, 

students with good ICT literacy can integrate and use web apps to discuss and 
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collaborate with others to cultivate communication and collaboration skills.  

UNESCO stated that ICT literacy should be “part of the basic human right of 

lifelong learning” (Prague Declaration, 2003), meaning that this learning should not 

end when students complete their university study. Hence, the university should 

also cultivate students’ ability and flexibility to learn how to use new tools, even if 

they never used these in their undergraduate studies. 

 

On the basis of the three rationales presented above, researchers have tried to 

investigate how different web apps facilitate student’s academic learning, but little 

has been done to investigate the use of SoAn tools and CIL. Thus, this study aims 

to investigate how a SoAn tool can facilitate students’ collaborative inquiry learning. 

This study will enable educators to better utilize the functions of SoAn tool to 

facilitate students’ CIL. 

 

1.4. Research Questions and Hypotheses 

This study investigates how a SoAn tool can facilitate the CIL process for students. 

Examining students’ previous perceptions of CL, IL and SoAn tool, usage of SoAn 

tool and learning outcomes of their CIL, it is expected to lead to a deeper 

understanding of how the SoAn tool can help students in CIL. As I have seen, this 

study investigates an area that had not been researched extensively: how a SoAn 

tool can help students work as a group to identify an inquiry question, collect 

information, analyse, evaluate and interpret information in the CIL process. This 

investigation is based on evidence from the web service, students’ reported 

perceptions and their learning outcomes. 
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Throughout students’ undergraduate studies, many web apps are introduced to 

facilitate their learning, but few studies have investigated how a SoAn tool can help 

students in the CIL process. Most previous studies of SoAn tools remain at a 

preliminary level or focus on outlining the possibility of introducing a SoAn tool 

into university students’ T&L (Blake & Morse, 2016; McLoughlin & Lee, 2007; 

Patel, 2017; Sera, 2015). In addition, some studies have examined the effects of 

introducing SoAn as a tool to facilitate peer feedback (Curcher, 2011; Gao, 2013; 

Miller, Hafner & Fun, 2012), language learning (Castek, Beach, Cotanch & Scott, 

2014; Chen & Chen, 2014; Lu & Deng, 2013) or reading comprehension (Novak, 

Razzouk & Johnson, 2012). However, few studies have looked at how a SoAn tool 

can facilitate students’ collaborative inquiry learning, which requires students to 

collect, process, discuss and collaborate on a large number of information sources. 

 

This study introduces a self-developed social annotation tool, WASP (Social 

Annotation & Sharing Platform), in the participating courses to examine the 

following questions: 

 

1. How do students integrate and use the SoAn tool in their collaborative inquiry 

learning? 

2. Do students believe the SoAn tool is useful and effective in their collaborative 

inquiry learning? 

3. How do students’ perceptions, usage of the SoAn tool, and learning outcomes 

in their collaborative inquiry learning correlate with each other? 

4. What challenges do students encounter when they integrate and use the SoAn 
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tool in their collaborative inquiry learning? 

 

To answer research question 3, hypothesis 1 is proposed to predict the relationship 

between students perceptions, SoAn tool usage and learning outcomes: 

 

H1a: Students’ perceptions of CL, SoAn tool and group process experience for 

their CIL will be positively associated with students’ usage of SoAn tool. 

H1b: Students’ perceptions of CL, SoAn tool and group process experience for 

their CIL will be positively associated with students’ learning outcomes in their 

CIL. 

H1c: Students’ usage of SoAn tool will be positively associated with students’ 

learning outcomes in their CIL. 

 

1.5. Research Approach and Methodological Framework 

1.5.1. The choice of research approach 

This is an exploratory study that uses a mixed-method approach. As there are very 

few studies on the use of SoAn tools in CIL, this research aims to investigate this 

‘new area of inquiry’ in order to provide possible directions for further 

investigations (Bhattacherjee, 2012). A mixed-method approach is employed in 

order to have both breadth and depth of understanding to answer the research 

questions (Creswell, 2013a; Sogunro, 2002). This approach uses various qualitative 

and quantitative methodologies to collect, analyse and ‘mix’ data within one study 

(Creswell, 2012; Creswell & Plano Clark, 2011; Jupp, 2006; Schwandt, 2007). Each 

method used is irreplaceable and can complement the weaknesses of the others 
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(Johnson & Onwuegbuzie, 2004; Teddlie & Tashakkori, 2003, 2011).  

 

1.5.2. The research methods 

In this study, four data collection methodologies were used: a paper-based survey, 

WASP log file, students’ CILA marks (quantitative methods), and individual face-

to-face interviews (qualitative method). Among the three quantitative research 

methods, the survey collected students’ perceptions of WASP (the SoAn tool 

introduced in this study) and CIL. The WASP log file in the WASP database 

recorded students’ actions throughout their CIL, and the CILA mark reflected 

students’ learning outcomes. These data focus on discovering how the SoAn tool 

was integrated and used in their CIL and how the SoAn tool facilitated their CIL. 

For the qualitative research method, a semi-structured individual face-to-face 

interview was conducted to investigate students’ learning processes when WASP 

was introduced in their CIL. The data collected focus on the integration of WASP 

in the CIL process, together with the challenges students faced when they decided 

to integrate and use the SoAn tool to facilitate their CIL. The research approach is 

described in more detail in Chapter 5. 

 

1.5.3. The research context 

This study was conducted at a University Grants Committee (UGC)-funded 

university in Hong Kong, which I will call ‘Hong Kong Christian University’ (a 

pseudonym). This university was founded in the 1950s as a post-secondary college 

and gained university status in the 1990s. As of January 2017, this university 

contains eight faculties/schools and more than 700 full-time academic employees, 

who serve over 6000 full-time undergraduates. Most of the students take four years 
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to complete their undergraduate programme. In their first and second years, students 

are encouraged to study G.E. or elementary-level core courses. Some of the G.E. 

courses aim to cultivate students’ 21st century skills in which CIL may be one of the 

assessment methods. It is expected that students will develop their 21st century skills 

through the CIL process in these courses. 

 

Sufficient ICT facilities are provided to support T&L at Hong Kong Christian 

University. As of AY 2015-16, about 500 computer workstations, computer 

laboratories and Wi-Fi were provided. Students can use these facilities to access 

teaching material, search information and use web applications from the 

workstations or their own digital devices through the university network. Besides 

the facilities, fundings are also provided to support the development of apps to 

support enhance T&L, for example the self-developed SoAn tool, WASP, used in 

this study. 

 

The WASP Social Annotation & Sharing Platform is a SoAn tool partially funded 

by the UGC and partially by the University under study. WASP was developed by 

a team of four members based on the social bookmarking service using a distributed 

classification system. With WASP, students can bookmark, highlight, annotate, 

discuss and collaborate on information sources (web pages and other text-based 

content) commonly used in their assignments (the functions of WASP are described 

in Section 4.2.2). All information sources and student annotations are stored in the 

WASP database, and students may access this web service from their own digital 

devices. When integrated and used in students’ CIL, WASP is expected to help meet 

their academic needs, while the researcher can also collect evidence to conduct in-
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depth research on SoAn tools and how students collaborate for their CIL. 

 

From the students’ point of view, WASP not only helps them process information 

sources in CIL, but also enables them to discuss and collaborate on the information 

sources throughout their learning process. From the research point of view, the 

introduction and use of WASP enables researchers to conduct in-depth quantitative 

research on a SoAn tool. This is because WASP records all student activities 

throughout the CIL learning process on its log file, and students’ usage and 

interactions become visible for research purposes. 

 

This research included a pilot study with one data collection cycle and a main study 

with two data collection cycles. The major difference between the pilot study and 

the main study was that they employed two different SoAn tools. A commercial 

SoAn tool, Diigo, was introduced in the pilot study, while a self-developed SoAn 

tool, WASP, was used in the main study. The pilot study was performed for three 

reasons: 1. To review and explore the functions that should be included in WASP. 

Students’ perceptions and evaluations on Diigo were used as a reference for the 

development of WASP; 2. To explore challenges that students face when they 

integrate and use Diigo in their CIL. When students integrate and use a SoAn tool 

in the pilot study, the researcher can identify the challenges they faced in their 

learning process. The researcher can then improve the functions of WASP to reduce 

the challenges and fine-tune the research process in the main study; and 3. To 

rehearse and modify the flow of the data collection in the main study. The researcher 

can better prepare the arrangement in the main study with the pilot study 

experiences.  
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1.6. Overview of the Thesis 

Chapter 1 outlines the research background, rationale, questions and methodologies. 

 

Chapter 2 introduces the background of students’ learning in their university studies. 

This chapter starts with the introduction of the skills and literacies in various 21st 

century frameworks and how these frameworks affect the expected learning 

outcome for students in Hong Kong. 

 

Chapter 3 reviews the relevant literature to establish the research direction of this 

exploratory study. In this chapter, four major areas of literature are reviewed and 

defined: ICT for student learning, collaborative inquiry learning, social annotation 

and social network analysis. The need for this research is identified based on the 

gaps in the literature. 

 

Chapter 4 focuses on the research contexts of this study. This chapter elucidates the 

University and the courses involved in this study. The chapter starts with the 

description of the site (university) selected for this study, including its history, 

faculty and programmes offered, ICT infrastructure, curriculum and grants for T&L 

at the site. This chapter also describes the development of WASP. The background 

of the site, courses, and students involved in this study are also outlined. 

 

Chapter 5 describes the approach used in this study and describes the methods used 

to answer the research questions. It describes the use of mixed-method research, the 
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research questions and research-related topics. This includes data collection 

methods, the selection of participants, ethical considerations, data preparation and 

analysis, validity and reliability. The findings of the pilot study are then outlined. A 

graphic overview of the study is presented for illustration purposes. 

 

Chapter 6 presents the results and findings of this study. Data and quotations from 

the data collected are included to explain and support each finding. 

 

Chapter 7 discusses the results and findings presented in the previous chapter. This 

chapter evaluates how students use WASP in CIL, students’ perceptions of the 

usefulness and effectiveness of SoAn tool, how students’ usage of the SoAn tool 

relates to their perceptions and learning outcomes in CIL, and challenges that 

students encounter when they use the SoAn tool in CIL. 

 

Chapter 8 concludes the contributions of this study. This study investigates how the 

SoAn tool can facilitate students’ CIL with valid data by the self-developed SoAn 

tool. The limitations of this study are also addressed. Finally, a number of 

recommendations are provided with regard to future research in this area. 
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Chapter 2. Students’ Learning at Hong Kong University 

2.1. Chapter Overview 

Chapter 2 begins with an overview of the skills and literacies that 21st century 

students must gain in their university learning. The implementation of these skills 

and literacies in Hong Kong is then described. This chapter demonstrates the 

cultivation of the 21st century skills for Hong Kong students, these skills provide a 

suitable foundation for them to integrate and use SoAn tool to facilitate their CIL. 

2.2. Introduction of 21st Century Skills 

21st century skills involve a number of skills and literacies that students should be 

equipped with in order to achieve success in the 21st century. In the mid-2000s, 

various educators reviewed and proposed a number of skills and literacies that 

students must have to meet societal needs. Instead of learning subject knowledge, 

students are expected to acquire various 21st century skills in their university studies. 

The major reason for acquiring these skills and literacies is that the requirements in 

the 21st century are different from those of the 20th century (Dede, 2010). When 

students are equipped with these skills and literacies, they should be better able to 

meet the challenges arise in their jobs and daily lives, giving them a better chance 

for success in the 21st century. 

 

Based on the literature, four frameworks are commonly used to describe the skills 

and knowledge students must have. These frameworks are proposed by the 

Partnership for 21st Century Learning (2006), NCREL and Metiri Group (2003), 
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Association of American Colleges and Universities (2007) and the Organisation for 

Economic Co-operation Development (2005) (see Appendix I). Most of the skills 

and literacies proposed in these frameworks are implemented in basic education 

and university education in Hong Kong. 

 

The SoAn tool introduced in the study is closely related to the 21st century skills 

frameworks. The introduction of this SoAn tool not only cultivates two skills and 

two literacies mentioned in these frameworks, namely communication skills, 

collaboration skills, information literacy and ICT literacy, but it can also facilitate 

students’ collaborate inquiry learning. In this section, these skills and literacies are 

described on the basis of these four frameworks. The advantages of these skills and 

literacies are then outlined, followed by a description of the cultivation of these 

skills and literacies in Hong Kong. 

 

2.2.1. Communication skills and collaboration skills 

Communication and collaboration skills are important for 21st century students to 

handle the increasingly complex situations with others in their daily lives. Although 

NCREL and Metiri Group (2003) describe collaboration as a sub-skill under 

communication, these two skills are included in all four frameworks described 

above, which shows their importance in 21st century society. Communication skills 

enable students to express and listen to thoughts and ideas effectively from 

everyone for various purposes and situations. Collaboration skills empower 

students to share the responsibility to work effectively with a diverse team to 

achieve a goal. Communication skills and collaboration skills are closely related, 

because good communication is critical for sharing responsibility and making 
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compromises in the collaboration process. This section explains the expectations 

regarding students’ communication and collaboration skills, as well as how these 

skills can benefit students’ work. 

 

Communication is the foundation of conveying information from one place to 

another. The development of students’ communication skills should be reflected in 

the following four areas: 

 

1. Express thoughts and ideas: students are able to express their thoughts 

and ideas using different communication methods, including oral, written, 

visual and nonverbal. The communication allows audiences to understand 

others’ thoughts and ideas easily. 

2. Understand others’ thoughts and ideas: students are able to decode 

thoughts and ideas from others. They can then grasp the knowledge, 

values, attitudes, and intentions from their expression. 

3. Communicate for different purposes and situations: students are able to 

inform, instruct, motivate and persuade others on different occasions (for 

informal and formal events, and public and private event) by using 

multilingual. 

4. Utilize different media or technologies and evaluate their effectiveness: 

students are able to use different media or technologies to facilitate 

communication, and they can evaluate the effectiveness of these media 

and technologies. 

 

Collaboration is a set of skills that allow students to accomplish a task effectively 
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with others which would be difficult to accomplish individually. The development 

of a student’s collaboration skills should be seen in the following three areas: 

 

1. Work with a diverse team: students are able to work effectively and 

respectfully with group members of different backgrounds and 

characteristics. 

2. Make necessary compromises: students are able to show their flexibility 

and willingness to make concessions in order to achieve the ultimate goal. 

3. Share responsibility and praise contributions: students are able to 

collaborate with others by sharing responsibility and praise each group 

member’s contributions throughout the process. 

 

When students are equipped with good communication and collaboration skills, 

they can communicate and collaborate with others as a team effectively to complete 

challenging tasks that would be harder for an individual. In students’ learning or 

working process, it is expected that they can communicate with others clearly in 

both oral and written forms. Each of them can express their own ideas and 

understand others’ thoughts correctly. Hence, the whole group can understand what 

their ultimate goal is and how to achieve it. With good communication skills as a 

foundation, students can work collaboratively with group members from different 

backgrounds and fields. They should be able to share the responsibility and 

workload among group members, such that all group members can contribute their 

strengths and abilities throughout the learning process. When group members have 

different points of view that may hinder the progress of their work, students with 

good communication and collaboration skills can make essential compromises in 
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order to achieve their goal effectively and respectfully. Finally, they can praise each 

group member’s contributions as beneficial in the completion of their task in the 

learning process. 

 

2.2.2. Information literacy and ICT literacy 

Information literacy and ICT literacy are important for 21st century students to 

understand and use different ICT tools and information sources to complete tasks 

in their daily life efficiently and effectively. Information literacy enables students 

to locate, synthesise and evaluate information from both Internet and print sources. 

ICT literacy enables students to identify, utilize and evaluate the ICT tools and 

information they need to achieve their goals. When students master these two 

literacies, they can achieve goals efficiently and effectively. There are two reasons 

to support students in acquiring these two literacies: 

 

1: Change of societal needs: if the needs of society in the early 1900s and 

the present are compared, simple reading, writing and arithmetic skills 

are no longer enough. Students are expected to create, evaluate and use 

the information sources on various media with different technologies to 

develop their work. 

2: Need to be irreplaceable by automation: advanced technology has 

replaced routine human tasks with computer programmes and machines, 

such as automated teller machines and factory assembly lines. An 

increasing number of jobs now emphasize students’ expert thinking and 

complex communications, which are difficult to replace with ICT (Levy 

& Murnane, 2004). 
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Information literacy enables students to utilize, manage and evaluate information 

in a more effective way. The development of student’s information literacy should 

have an effect in the following two areas: 

 

1. Search, judge and evaluate information: students are able to search, judge 

and evaluate various information sources. They can determine within a 

short period of time whether an information source can suit their needs. 

2. Utilize and manage information: students are able to manage information 

collected from various information sources in order to use it effectively 

to achieve their goals. 

(Partnership for 21st Century Learning, 2006) 

 

ICT literacy enables students to integrate different ICT tools to achieve their goals 

in a more effective way. The development of a student’s ICT literacy should be 

reflected in the following three areas: 

 

1. Use ICT tools in different ways: students are able to use different ICT 

tools to facilitate their needs for researching, organising, evaluating and 

communicating on information collected. 

2. Be familiar with different ICT tools: students are able to discover and use 

new ICT tools (online storage, instant messengers or social annotation) 

on different digital devices (smartphones, tablets or computers) to 

identify, utilize, manage and evaluate information collected. 

3. Use ICT tools legally and ethically: students are able to recognise the 
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ethical and legal issues that may arise with regard to their access and use 

of ICT tools and information collected. 

(Partnership for 21st Century Learning, 2006) 

 

Information-literate students can accomplish tasks with various information sources 

and ICT tools efficiently and effectively. With high information literacy, students 

can avoid information overload that may lead to failure in meeting new challenges. 

Information explosion is based on the development of new technologies, such as 

Web 2.0, that allow everyone to publish new information easily on the Internet. 

According to a study by Turner, Gantz, Reinsel and Minton (2014), the volume of 

information and data is increasing by 40% per year and “doubling in size every two 

years”. Based on this projection, non-information-literate students may fail to 

handle and process abundant information, as they are overwhelmed by the amount 

of information available on the Internet (Bundy, 2004). From the vast volumes of 

information collected from numerous sources, students must be able to store and 

manage information from different sources, social networks and media (Stewart & 

Basic, 2014). They should also able to extract, judge and evaluate appropriate 

information in unfamiliar fields to accomplish their tasks (Candy, 2003). Students 

with low information literacy may fail to evaluate information, leading to the risk 

of including unreliable information sources when facing certain challenges, e.g. 

assignments and jobs (Bridges, Harnish & Sillman, 2012; Grimes & Boening, 2001; 

Taylor & Dalal, 2017). 

 

ICT-literate students are able not only to use different digital devices, but also to 

select and integrate different digital devices and apps to achieve their goals. By 
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integrating different web apps, students can deploy their information literacy to 

handle various information sources to meet their challenges step by step. This 

includes information searching, information management, information sharing and 

knowledge construction. ICT-literate students can make use of different web service 

apps to communicate and collaborate with others on their digital devices. Moreover, 

ICT-literate students should be aware of and avoid legal and ethical risks that may 

arise when they include certain sources.  

 

The number of functions provided by different web apps may grow rapidly when 

new technologies are developed, and thus the cultivation on ICT literacy is a 

lifelong process (Prague Declaration, 2003) which cannot be achieved in a single 

training session. Through this continuous lifelong learning process, students can 

understand the latest technology and seek out appropriate apps to meet their goals 

as necessary. 

 

This section describes the definition and importance of four 21st century skills and 

literacies: communication skills, collaboration skills, information literacy and ICT 

literacy. Not only does each of these help students to overcome their challenges in 

various ways, but they are also tightly linked and support each other. In students’ 

university studies, the use of ICT can introduce new possibilities for T&L pedagogy 

to equip them with 21st century skills, such as computer-supported collaborative 

learning (Stahl, Koschmann & Suthers, 2006) and peer evaluation (Popescu & 

Petrosanu, 2017), which provide the foundation for this study. 

  



26 

 

2.3. The cultivation of 21st century skills in the Hong Kong education 

system 

The cultivation of 21st century skills in Hong Kong’s education system started in 

the early 2000s. For primary and secondary education in Hong Kong, as indicated 

in the Introduction, the EDB proposed nine general skills in 2001, and an 

independent framework on information literacy was announced in 2005. In 

undergraduate education, the framework regarding 21st century skills was set up by 

each university internally as a part of the curriculum revision under the ‘334’ 

academic reforms. For the selected site of this study, Hong Kong Christian 

University (see Section 4.1), the cultivation of students’ 21st century skills based on 

the framework described in Section 2.2 began in AY 2012-13. This section describes 

the implementation of 21st century skills in the Hong Kong education system. This 

provides the background information on the expected 21st century skills for 

university students, and also allows the researcher to make a reasonable assumption 

regarding the ability of students to use the SoAn tool in their CIL. 

 

2.3.1. The cultivation of skills in primary and secondary education 

The proposal to cultivate 21st century skills’ cultivation Hong Kong’s primary and 

secondary education was initiated in the ‘Learning to Learn’ curriculum reform 

document published by EMB in 2001. This curriculum reform document was 

prepared by the Curriculum Development Council and submitted to EMB in 2001 

under the title ‘Learning to Learn – The Way Forward in Curriculum’, which 

outlined the general directions of curriculum development in primary and 

secondary education between 2001 and 2011. A curriculum framework was 

proposed to describe the directions for implementing various learning strategies to 
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suit students’ needs in different learning stages. The curriculum framework 

contained three interconnected components, namely ‘key learning areas’, ‘general 

skills’ and ‘values and attitudes’.  

 

‘General skills’ are the foundations for empowering students to learn how to learn, 

as described in the curriculum consultation document. General skills include nine 

elements: collaboration skills, communications skills, creativity, critical thinking 

skills, information technology skills, numeracy skills, problem-solving skills, self-

management skills and study skills1 . These skills are expected to be cultivated 

through various learning activities and learning situations in different academic 

subjects. The cultivation of these skills allows students to ‘learn to acquire 

knowledge’, ‘construct knowledge’, and ‘apply knowledge to solve new problems’ 

(Curriculum Development Council, 2001, p. 24). A number of these nine general 

skills are also mentioned in the 21st century skills frameworks (see Section 2.2). 

Students’ communications skills, collaboration skills, information literacy and ICT 

literacy can be cultivated and applied through the learning approach used in this 

study. 

 

For the communication and collaboration skills, the definition and expectations are 

similar to the same skills in the 21st century skills frameworks. Compared with these 

frameworks, however, the cultivation of these two skills in Hong Kong primary and 

secondary schools contained little consideration for multilingual and multicultural 

                                                 

1 “Numeracy skills“ and “Study skills” are renamed to “Mathematical skills” and “Self-learning 
skills” in the refined generic skills in curriculum documents published in 2015, “Ongoing Renewal 
of the School Curriculum – Focusing, Deepening and Sustaining An Overview” (2015). As the 
reviewed generic skills is not applicable to the students of this study, the terms in 2001 is used. 
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interactions. One possible reason is that the majority in schools and society in Hong 

Kong are Chinese. For students’ expected ICT ability, the description of their 

information technology skills focuses on the manipulation of various information 

sources in their learning. However, there are few directions regarding the 

integration of web apps and the possible ethical and legal issues. Information 

literacy in the four 21st century skills frameworks is equivalent to the study skills 

mentioned under the nine general skills. Study skills focus on students’ ability to 

collect and process information, which is expected to cultivate their learning 

interest and joy of learning. However, skills cultivation in Hong Kong primary and 

secondary schools does not address how to verify and manage information sources 

collected for assignments. 

 

In addition to including ICT literacy and information literacy as general skills, EMB 

also developed ICT learning targets and an information literacy framework to list 

the ICT literacies and information literacies which students should master in their 

primary and secondary education. The cultivation of Hong Kong students’ ICT and 

information literacies began with the ‘Information Technology Learning Targets’, 

published in 2000. This document aimed to present the learning targets students 

should meet in their primary and secondary education ‘in using IT to process 

information effectively in this information explosion era’ (Curriculum 

Development Council, 2000). For each stage of schooling, guidelines were 

provided for schools to organise relevant T&L activities to cultivate their use of ICT 

and information in their learning. For each learning stage, a set of expected learning 

targets and knowledge, skills and attitudes are listed and described. Students are 

expected to achieve a corresponding level for each learning target after each 
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learning stage. The learning targets focus on the cultivation of the practical use of 

various apps and information for their learning. 

 

Four years later, the expectations for Hong Kong students’ information literacies 

were initiated in the ‘Information Literacy Framework for Hong Kong Students’ 

(2005a). This document was published by EMB, which considered it as an 

extension of the ‘Learning to Learn’ curriculum reform in 2001. In this document, 

two general skills addressed in ‘Learning to Learn’ curriculum reform, information 

skills and ICT skills, were further evaluated. Even the title of this document focused 

on students’ information literacy, and ICT literacy was included for two reasons: 1. 

ICT literacy is highly correlated with information literacy, and 2. the Internet has 

become one of the popular tools for information searching. In students’ assignments, 

citation of information sources archived from the Internet has become more 

common, as Internet access became more widespread from the early to mid-2000s. 

The information literacy framework included four objectives: 

 

1. To cultivate students’ information processing skills for decision making 

and problem solving; 

2. To cultivate students as reflective learners and self-directed learners 

through the administration for their inquiry process in a rapidly changing, 

information-based environment; 

3. To cultivate students as independent learners and lifelong learners;  

4. To cultivate students’ autonomy and social responsibility in using 

information for their individual and collaborative learning. 

(Education and Manpower Bureau, 2005a) 
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Based on these objectives, the implementation of the information literacy 

framework in primary and secondary education in Hong Kong was then described 

in ‘Information Literacy Framework for Hong Kong Students’. It is expected that 

students’ information literacy will be comprised of 11 standards with 32 indicators. 

For each indicator, students expected learning outcomes are described. The 

document’s correlation with the ‘Information Technology Learning Targets’ 

(Curriculum Development Council, 2000) in each learning stage was described to 

provide overlap with this framework. Three benefits are intended to accrue from 

each learning outcome: 

  

1. Provide directions for appropriate lesson design in primary and secondary 

school to cultivate students’ information literacy; 

2. Outline related ICT learning targets that can be cultivated in the learning 

process;  

3. Provide a measuring tool to evaluate students’ information literacy at the 

various learning stages. Based on these learning outcomes, teachers can 

prepare learning activities to cultivate students’ information literacy. 

 

This section has described the cultivation of two skills and two literacies related to 

this study in Hong Kong from 2000. In the 2000s, the education department in Hong 

Kong, EDB (EMB before July 2007) identified the importance of cultivating 

students’ communication skills, collaboration skills, ICT literacy and information 

literacy to meet the needs of society in the 21st century. Official documents, such as 

guidelines and frameworks, were published to describe how to cultivate these skills 
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and literacies in Hong Kong’s primary and secondary education. With the 

cultivation of these skills and literacies, it is expected that most students admitted 

to Hong Kong University are equipped with 21st century skills to handle challenges 

that arise in their academic learning and in their daily lives. 

 

2.3.2. The cultivation of skills in Hong Kong universities 

The systematic cultivation of 21st century skills in Hong Kong universities was 

introduced in the early 2010s. Compared with the cultivation in primary and 

secondary education, there was a relatively large time lag with systematic 

cultivation in university education, which was introduced in the ‘334’ academic 

reform in AY 2009-10. After the ‘334’ academic reform, students spend an 

additional year in their undergraduate studies. In addition to the duration, this 

curriculum reform also provided sufficient time and opportunities to cultivate and 

foster students’ 21st century skills throughout their undergraduate studies. 

 

Before the introduction of systematic cultivation of these skills in the early 2010s, 

there was only sparse systematic cultivation of students’ 21st century skills 

throughout universities in Hong Kong. Based on documents from various 

universities, one of the large-scale systematic introductions of 21st century skills 

can be found at The Chinese University of Hong Kong. Starting from AY 2003-04, 

all students at this university were required to pass an IT proficiency test as one of 

the graduation requirements (CUHK, 2003). This test exanimated students’ 

knowledge of office software, ethical issues, information security and information 

literacy. Before taking this test, students can access the online materials provided 

by the university to review and prepare for the test. When students pass this test and 
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graduate from this university, it is expected that they have a recognised level of ICT 

literacy and information literacy. Aside from this systematic cultivation of students’ 

ICT literacy and information literacy, there were few large-scale attempts to 

cultivate 21st century skills among undergraduate students in Hong Kong. 

 

The systematic cultivation of 21st century skills at Hong Kong universities was 

introduced progressively in the early 2010s, when students began being given four 

years to complete their undergraduate studies. The cultivation of the 21st century 

skills is reflected in the introduction of General Education (G.E.) courses through 

the implementation of a new programme structure and different T&L approaches. 

When the ‘334’ academic reform was implemented in the Hong Kong education 

system starting from AY 2012-13, the duration and curriculum of university 

education changed. Most students will spend four years instead of three years to 

complete their undergraduate program. Because of this change, a major review was 

conducted regarding the programme structure and curriculum for the undergraduate 

program. A new four-year curriculum was established and implemented in stages in 

Hong Kong from the early 2010s. In addition to the introduction of G.E. course in 

the new four-year curriculum, the new curriculum also encourages the 

implementation of different T&L approaches to facilitate students’ learning, (e.g. 

collaborative learning and inquiry learning). By applying these changes, students’ 

21st century skills can be cultivated systemically in their learning throughout their 

undergraduate studies. 

 

The objectives of G.E. courses may vary between universities, but cultivating 

students’ 21st century skills and broadening their multidisciplinary content 
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knowledge are common objectives at all universities. Among the universities in 

Hong Kong, the importance of cultivating 21st century skills and broadening 

students’ multidisciplinary content knowledge has been addressed in the course 

aims and objectives of the G.E courses. To fulfil the G.E. course requirement, 

university students must study language courses, ICT courses and elementary 

courses offered by different faculties. The objectives of these courses are directly 

related to the cultivation of 21st century skills such as language literacy, ICT literacy 

and improved content knowledge. When students’ 21st century skills can be 

cultivated and fostered through their learning in G.E. courses, these skills can also 

be applied and practiced in other courses. 

 

The implementation of various T&L approaches in the undergraduate studies 

provided opportunities for students to build their 21st century skills through 

different learning activities and assignments. As the T&L approach shifts from 

passive learning to active learning, students are expected to work and reflect on the 

task performed by themselves (Bonwell & Eison, 1991) rather than “simply 

watching a lecture and taking notes“ (Felder & Brent, 2009). With reference to the 

expectations for active learning, course instructors in Hong Kong universities were 

encouraged to implement different T&L approaches and learning activities in their 

teaching, instead of teaching knowledge passively by lecturing. By implementing 

these T&L approaches and learning activities, students were not only encouraged 

to learn subject knowledge, but also to develop their 21st century skills throughout 

their learning process. The new T&L approaches include collaborative learning, 

which requires students to learn and construct knowledge as a group, and inquiry 

learning, which requires students to learn through the investigation of a self-defined 
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question. When different T&L approaches are introduced into the course by 

instructors, they can design and choose appropriate learning activities. In the 

learning process, there are many chances for students to develop their 

communication and collaboration skills as they work on learning activities. 

Students may need to process numerous information sources using different web 

apps in their learning, which also cultivates and fosters students’ information 

literacy and ICT literacy. The change of the T&L approaches provided abundant 

opportunities for students to build their 21st century skills in their undergraduate 

studies. 

 

This section has described the cultivation of 21st century skills in Hong Kong 

universities. The systematic cultivation of these skills in Hong Kong universities 

began in the early 2010s, as the ‘334’ academic reform revised the curriculum at 

Hong Kong universities. Students spend four years to complete their undergraduate 

studies, providing sufficient time to develop their 21st century skills. The cultivation 

of 21st century is reflected in the implementation of G.E. courses and T&L 

approaches within students’ undergraduate studies. When students’ 21st century 

skills are fostered in the G.E. courses, they can practice these skills in other courses 

throughout their undergraduate studies. After the university curriculum reform, 

sufficient time and opportunities are provided to develop and practice 21st century 

skills in undergraduate studies to meet contemporary societal needs. 

 

2.4. Chapter Summary 

This chapter has presented the definition of 21st century skills and described their 
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cultivation in Hong Kong. The development of students’ 21st century skills began 

in the early 2000s in primary and secondary education and in the early 2010s in 

university education. This chapter also confirmed that the students at the site 

(university in Hong Kong) selected for this study should have well-developed 21st 

century skills from various stages of their education. Thus, it is expected that the 

researcher will encounter low resistance to introducing the SoAn tool for this study. 
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Chapter 3. Literature Review 

3.1. Chapter Overview 

Chapter 3 aims to review the literature related to the research topic of this study. 

The literature review includes two major aspects of this study: collaborative inquiry 

learning and social annotation tools. Social network analysis then used to 

investigate students’ collaboration. 

 

The literature review begins by examining the learning approach used in this study, 

collaborative inquiry learning. To introduce collaborative inquiry learning, criteria 

and procedures are described for the two pedagogies included in CIL, collaborative 

learning (CL) and inquiry-based learning (IL). These outline how students learn 

when a CL or IL learning assignment is given. The advantages of introducing these 

two pedagogies in students’ learning are then outlined, followed by a description of 

the role of the instructor in these two pedagogies. This identifies what instructors 

may or may not do during students’ collaborative inquiry learning process. Finally, 

the T&L approach used in this study, collaborative inquiry learning, is described 

based on these two pedagogical areas. This discussion is intended to demonstrate 

why the collaboration between students in CIL can facilitate their learning. 

 

The second section introduces the web app, i.e. the social annotation tool used in 

this study. This part starts with the evolution of web apps available to Internet users 

from the era of Web 1.0 to the era of Web 2.0. The disparities between students’ 

academic learning needs and available web apps are described. Based on these 

disparities, the reasons and expected advantages for introducing the SoAn tool into 
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students’ CIL are then described. Finally, previous studies on SoAn tools are 

reviewed and analysed. 

 

The third section addresses the concept of social network analysis (SNA). SNA is 

a method to study the social relationship between students (actors). In this study, 

SNA is used to analyse the quantitative data to investigate the collaborations 

between group members in each CIL group. 

 

3.2. Collaborative inquiry learning 

Collaborative inquiry learning is the combination of collaborative learning and 

inquiry learning. This section outlines the definition, implementation and 

advantages of collaborative learning and inquiry learning. On the basis of these two 

learning methodologies, CIL is then described. 

 

3.2.1. Collaborative learning 

The foundation of collaborative learning is social constructivism and the zone of 

proximal development within this philosophy. The description of collaborative 

learning should begin with the investigation of how knowledge is constructed by 

an individual (Piaget, 1977). To build knowledge, the student plays an active role 

as an information constructor in the learning process. Students internalise 

information received throughout the learning process, then make meaning(s) with 

their mind and construct them as their personal knowledge (Mascolo & Fischer, 

2005). These meanings can be used to develop relationships with their personal 

experiences or interactions with others (Jonassen, Davidson, Collins, Campbell & 
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Haag, 1995; Vrasidas, 2000; Vygotsky, 1978). To assist students in constructing 

their knowledge, the instructor should act as a facilitator throughout the learning 

process. Direct lecturing of knowledge by instructors should be avoided (DeVries, 

Zan, Hildebrandt, Edmiaston & Sales, 2002), and the instructor should instead 

provide stimulations or directional scaffolding to meet students’ learning needs. 

This allows students to construct their individual knowledge themselves when 

working on an assignment. 

 

Social constructivism is a type of constructivism that includes interaction and co-

construction between students in their learning process. In social constructivism, 

the focus on students’ learning is shifted from individual investigation to 

interactions and co-construction (i.e. discussions) between students in the form of 

group investigation. During the interactions between group members, students can 

respond, negotiate internally and socially, argue points, evolve ideas and offer 

alternative perspectives to construct their own knowledge (Brown, Collins & 

Duguid, 1989; Vrasidas, 2000; Vygotsky, 1978; Woo & Reeves, 2007). When 

students discuss and collaborate with group members in their learning process, they 

can build, organize and construct their own knowledge based on their learning and 

interaction processes. Moreover, their communication skills and collaboration skills 

can be cultivated and fostered through these interactions. With discussions and 

collaborations between group members, students as a group are able to complete a 

learning assignment that would not be within the abilities of a single student. This 

kind of learning assignment can be identified and located in the zone of proximal 

development (ZPD). 
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Figure 3.1 Zone of Proximal Development 

 

 

The ZPD is the zone that a student is able to complete when scaffolding is provided 

from able others. In addition to the learning assignment can be completed by an 

individual, Vygotsky (1978) believed when scaffolding is provided from able others, 

students can complete learning assignments that cannot be completed alone with 

their current ability (see Figure 3.1). For learning assignments within the ZPD, these 

tasks are more than student’s current ability but not too hard for them to achieve 

(Rice & Dolgin, 2005). The scaffolding provided by able others includes guidelines 

provided by the instructor or interactions (i.e. sharing, discussion and collaboration) 

with more-skilled peers (Tudge, 1992; Vygotsky, 1978). Such scaffolding can 

encourage and enhance student’s individual learning (Berk & Winsler, 1995). When 

the student has completed the learning assignment within the ZPD, the ‘Students 

can do independently’ area is extended. They are able to complete similar tasks 

independently without scaffolding from others in the future (Schaffer, 1996; 

Vygotsky, 1987, 1998). 
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Development 
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When students interact with others to complete the learning assignment in the ZPD, 

collaborative learning is present in their learning process. These learning 

assignments cannot be completed unless scaffolding is provided from able others. 

When students work as a group on their learning assignment, interactions and 

collaborations between them are the scaffolding. When collaborative learning is 

introduced, students are able to complete the learning assignment in the ZPD, and 

they are then able to complete similar tasks independently afterward. 

 

Collaborative learning is a methodology that encourages students to interact with 

groupmates to complete their learning assignment. In the collaborative learning 

process, two or more students join a group to create a meaning, explore a topic or 

improve existing skills (Harasim, 1995). This learning methodology has been 

widely researched and advocated. Dillenbourg (1999) defines collaborative 

learning as: “A situation in which two or more people learn or attempt to learn 

something together”. This learning methodology should fulfil three conditions: 

 

1. “Two or more” people grouped together for a specific reason. Students 

work as a group collaboratively to complete the learning assignment. 

They can form the group as a pair, a group of three to five people, or a 

society with thousands of people. 

2. “Learning something”: the aim of this group is to investigate a topic. In 

the learning process, students are assigned to complete a learning 

assignment, such as inquiry learning or problem-solving. 

3. Work “together” for the learning assignment: group members are 
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expected to interact with other members in the learning process. They can 

interact through the face-to-face meetings or the computer-mediated 

environment. In CL, it is important for members to interact, discuss and 

collaborate to co-construct knowledge for their learning assignment. 

 

By introducing collaborative learning, benefits are observed through the learning 

process (Scardamalia & Bereiter, 2005) rather than solely in the outcome of the 

learning assignment. Collaborative learning is a method that requires students’ 

mutual engagement and coordination to complete their assignment, and should not 

be treated as a simple division of labour among students (Dillenbourg, Baker, Blaye 

& O'Malley, 1995). It is expected that students will be willing to share their ideas, 

abilities and resources with their group members, and then co-construct their 

knowledge through social interaction (Dennen, 2000). 

 

In each CL group, the members may come from different backgrounds, providing 

group diversity. A diversified background contributes diversified thinking styles 

(Rau & Heyl, 1990), different knowledge and different opinions to the group 

(through more-skilled peers). When different ideas are raised in the group, all 

members can listen to others’ ideas and discuss them further. Each group member 

can then think critically to retain or adjust their own ideas and make compromises 

to complete the assignment. In addition to sharing ideas and knowledge, students 

can also share their resources to facilitate knowledge co-construction which does 

not happen in individual learning (Slavin, 1995; Stahl, 2006, p. 500; van der Linden, 

Erkens, Schmidt & Renshaw, 2000). In addition, group members provide additional 

resources for the group that can enhance the effectiveness of completing the 
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learning assignment (Chiu, 2000, 2008). When CL is introduced into students’ 

learning, they can co-construct their knowledge with group members’ ideas and 

knowledge (Webb, 1982) and produce greater understanding than when working 

independently (Panitz, 1999). In addition, when students discuss ideas raised and 

handle controversies encountered in their learning process, their communication 

skills and collaboration skills are developed (Alavi, 1994; Biggs, 2011) on the basis 

of their pre-existing skills (Matthews, Cooper, Davidson & Hawkes, 1995). 

 

The facilitating role of the instructor is also important in students’ collaborative 

learning. At the beginning, the instructor must introduce the requirements and 

instructions for the assignment. These requirements and instructions allow students 

to understand not only the importance of collaboration in the assignment, but also 

the importance of constructing their answer through discussion with others 

(Gokhale, 1995). Throughout the learning process, the instructor should provide 

autonomy for each CL group to work on its learning assignment and not provide 

additional scaffolding. When students ask for assistance on their assignment, the 

instructor should scaffold students by guiding them to search for related information 

relevant to the assignment (Matthews et al., 1995; Oxford, 1997). 

 

In the literature, although majority of the researchers use collaborative learning and 

cooperative learning interchangeably, some researchers pin the two T&L methods 

as distinct (Brody, 1995; Bruffee, 1995; Olivares, 2008). Researchers have 

explained that both methods stress the importance of students working actively as 

a group for their learning assignment. The major differences between the methods 

included 1. The readiness and development of student’s skills, 2. The role of 
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students and 3. The degree of involvement of the instructor throughout their 

learning. 

 

First, CL contents that student skills will further developed throughout their 

learning whereas cooperative learning requires the skills necessary to complete the 

learning assignment. Before students’ CL learning, students obtain the necessary 

skills, such as communication skills and collaboration skills. Instead of completing 

their learning assignment, students’ skills are also further developed (Matthews et 

al., 1995; Olivares, 2008) by overcoming challenges raised in their learning. This 

learning process is considered to be an expected learning outcomes. Meanwhile, in 

cooperative learning, students’ skills act as tools to complete of their learning 

assignment. In this situation, students are less pressured to further develop their 

skills in their learning process. Therefore, the instructor may need to teach 

necessary skills before students work for their learning assignment (Matthews et al., 

1995; Olivares, 2008). 

 

Second, CL requires students to determine their roles in learning while cooperative 

learning requires students to negotiate already established roles. In CL, students 

have the autonomy to negotiate an individual role (Panitz, 1999) according to their 

abilities. Thereby, each student can fully contribute to his or her group. In the 

learning process, students work as a collective unity in each part of their assignment. 

Students are not only encouraged to discuss and acquire knowledge collaboratively 

but are also encouraged to evaluate and provide feedback to others throughout the 

learning process. Thus, each student become the ‘able other’ of each other to work 

on the assignment located in the ZPD (de Figueiredo, 2008; Dillenbourg et al., 1995; 
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Olivares, 2005, 2008), wherein collaboration is superior to individual effort alone. 

In contrast, cooperative learning provides a structured learning assignment which 

requires students to undertake a specific role or a specific part. The final submission 

is the integration of individual partial work into collective production. Cooperative 

learning requires all students achieve success in their specific parts, as no one will 

succeed unless everyone succeeds (Olivares, 2008). When the assignment is 

divided into independent subtasks (Dillenbourg et al., 1995), each student’s primary 

concern is to complete his or her own part. Thus, each student learns specific 

knowledge which is demonstrated in their specific part only (Olivares, 2005). Given 

a relatively low mutuality among students’ works (Damon & Phelps, 1989), 

majority of the interactions between students appear for two reasons: 1. preliminary 

discussion of assignment arrangement, and 2. related skills acquisition for learning 

assignments. 

 

Third, instructor’s involvement is relatively low in CL compared with cooperative 

learning. In CL, the instructor does not activity monitor the learning process, which 

allows the CL group to work on its own schedule. The instructor only facilitates 

students’ learning when students assignment-related questions. Subsequently, the 

instructor guides the students to locate the relevant information so that the group 

can discuss and solve questions on its own (Matthews et al., 1995; Olivares, 2005). 

In cooperative learning, the instructor plays an active role to govern and closely 

control the learning process. The instructor either moves between groups or 

acquires progress reports to monitor student interactions, only intervening in a 

group’s progress when necessary (Brody, 1995; Matthews et al., 1995; Olivares, 

2008; Panitz, 1999). 
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In sum, collaborative learning allows students to achieve more than individual 

learning. First and foremost, students can have an in-depth discussion with group 

members to complete assignments in the ZPD that cannot be completed by an 

individual alone. In addition, students’ can contribute their ideas, knowledge and 

resources to facilitate and enrich their learning process. Finally, students’ 21st 

century skills, i.e. communication skills and collaboration skills, are also cultivated 

through the interactions and discussions with group members. 

 

3.2.2. Inquiry-based learning 

The concept of inquiry-based learning begins with Bruner’s suggestions on students’ 

origination of discovery learning in the early 1960s. Bruner (1961) suggests the 

importance of allowing students to be their own discoverers in the learning process, 

as a curiosity in particular areas motivates students to learn. Based on the 

information collected, students construct their own knowledge and store it in their 

memory for future use. 

 

Inquiry-based learning (IL) is a student-centred methodology that students use to 

complete an investigative learning assignment. IL is a widely recognised and 

employed learning methodology in university education. It requires students to 

work as active learners (either as an individual or a group) to investigate an inquiry 

question. As active learners, students are responsible for self-directing and self-

regulating their IL (Savery, 2015). 
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IL was first used in science education and remains used there frequently (Bell et 

al.,2010; Savery, 2015). It has begun to be introduced in different disciplines, such 

as arts and social sciences (Levy & Petrulis, 2012). An empirical study by Bell et 

al.(2010) compares the procedures of inquiry-based learning in previous studies. IL 

encompasses four procedures: 1. Identify inquiry questions, 2. Collect information, 

3. Analyse and interpret information, and 4. Elaborate information. The sequence 

of the four procedures in IL is presented in Figure 3.2. 

 

Figure 3.2 The four procedures of the IL cycle 

 

 

At the beginning of the IL task, students need to identify their own inquiry question. 

In students’ undergraduate study, most IL assignments require students to develop 

their questions based on inquiry themes provided. When the instructor introduces 

an open IL assignment (open inquiry is discussed below), he or she provides the 

inquiry theme(s) to the students. Students then discover and identify their own 

inquiry questions according to their interest in the provided theme(s). There is a 

possibility that students may identify similar inquiry questions. On the basis of these 

similar inquiry question, students may investigate it from different perspectives, 

which provides unique knowledge and learning outcomes. 

 

Identify inquiry 
questions

Collect 
information

Analyse and 
interpret 

information

Elaborate 
information



47 

 

Based on the inquiry question, students then collect information to obtain evidence 

to answer this question. This includes gathering information from different sources 

(e.g. journal articles, newspapers or web-based resources) and collecting new data 

(e.g. surveys or interviews). 

 

After students obtain evidence from different sources, they analyse and interpret 

the evidence collected to answer the inquiry question. Based on the information and 

data collected, students analyse this evidence and develop their findings, knowledge 

and insights regarding their inquiry question. On this basis, students propose 

solutions to answer their inquiry question (Savery, 2015).  

 

Finally, students elaborate their findings and possible solutions to answer their 

inquiry question. In the information elaboration process, students report their 

findings and solutions (if any) on their inquiry question systematically based on the 

information collected and knowledge constructed. This provides a chance for 

students to demonstrate their learning outcomes on their inquiry question through a 

presentation or a written assignment. 

 

The diversity of the inquiry-based learning assignment can be adjusted in terms of 

two dimensions: the scale of the learning assignment and the level of the learning 

assignment (Spronken-Smith, Angelo, Matthews, O’Steen & Robertson, 2007). 

The scale of the inquiry task is related to the time allotted for it. When a longer 

period of time is given to students, the complexity of the inquiry task should be 

increased proportionately. In other words, an inquiry task that can be completed 

within a single lecture or tutorial session should be easier than a semester-long 
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inquiry task. Students can expect to collect comprehensive information to complete 

a semester-long inquiry task. 

 

The level of the inquiry concerns the information related to the inquiry task 

provided to the students. The level of inquiry-based learning has been refined over 

the last 60 years. The idea for different levels of inquiry was initiated in the 1960s 

by Schwab and Brandwein (1962) in the 1960s. Later, Herron (1971) identified 

three levels of ‘openness’ for the inquiry activities in science education, while 

Rezba, Auldridge and Rhea (1998) classified inquiry-based learning into a four-

level model based on Herron (1971). In this model, inquiry is described as a four-

level continuum: confirmation, structured, guided and open (as Table 3.1). The 

placement on this continuum is determined by the information and guidance 

provided by the instructor to scaffold students throughout the inquiry process 

(Banchi & Bell, 2008; Colburn, 2000; Rezba et al., 1998; Zion & Mendelovici, 

2012). Table 3.1 indicates the information provided to students at each inquiry level. 

 

Table 3.1 The four levels of inquiry and information provided to students 

Inquiry Level Question Procedure Solution 

1. Confirmation Inquiry    

2. Structured Inquiry    

3. Guided Inquiry    

4. Open Inquiry    

: Information provided by instructor 
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In open inquiry, the fourth and highest level of inquiry, students must develop and 

investigate their inquiry questions based on the instructions and knowledge 

framework provided by their instructor. Students are required to develop their own 

inquiry questions, formulate and carry out information collection or research and 

communicate their results. In the learning process, students must work actively to 

inquire, analyse and elaborate information collected for their inquiry question. This 

encourages students to become active learners by discussing and making decisions 

related to their learning assignment (Zion & Mendelovici, 2012). This also provides 

a deep learning opportunity for students through the self-exploration of knowledge 

with the information collected (Healey, 2005). 

 

A number of benefits are obtained when open inquiry-based learning is introduced: 

1. Students can acquire the requisite knowledge expected by the instructor, 2. 

Students can acquire specific knowledge related to their own question; and 3. 

Students can retain the knowledge gained through IL more readily. Students can 

retain the knowledge gained in inquiry-based learning as they associate their 

knowledge with a real problem (Bell, Smetana & Binns, 2005; Centre for 

Excellence in Enquiry-Based Learning, 2010). Banchi and Bell (2008) state that 

learning at this level requires the most scientific reasoning and greatest cognitive 

demand from students. With a great success in science learning, open inquiry could 

also be implemented in non-science subjects, such as arts and social sciences. 

 

When inquiry-based learning is introduced, students 21st century skills, information 

literacy and ICT literacy, are also cultivated. The development of students’ 

information literacy starts with their searching, judging and evaluating information 
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sources. These processes enhance students’ ability to identify and determine the 

usefulness of the collected information. Moreover, their information management 

skills can also be cultivated through categorisation and managing of information 

sources to facilitate future retrieval. Students’ ICT literacy can be improved by 

discovering and using different web apps to facilitate their IL learning needs. 

 

In open inquiry, instructors acting as facilitators are crucial. At the beginning of the 

inquiry, instructors introduce the scenario(s) or theme(s) of students’ open IL 

assignment. Students can then identify their own inquiry questions. During the 

learning process, the facilitating instructor can guide or scaffold students in each 

stage of their inquiry or develop an appropriate learning atmosphere for students to 

investigate their inquiry question actively (Weerasinghe, Ramberg & Hewagamage, 

2012; Zion & Mendelovici, 2012). An appropriate learning atmosphere supports 

students in the following ways: 

 

1. Encourage students to be interactive for their learning assignment; 

2. Motivate students to complete the learning assignment; 

3. Introduce regulatory skills to complete the learning assignment on time;  

4. Develop students’ willingness to collaborate with others for the 

assignment. 

 

When instructors provide an appropriate learning atmosphere to facilitate students’ 

inquiry-based learning, students are motivated and encouraged to work for their IL. 
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3.2.3. Collaborative inquiry learning 

Collaborative inquiry learning (CIL) is a combination of collaborative learning (CL) 

and inquiry-based learning (IL), which is a new and promising T&L method in 

modern universities (Bell et al.,2010; Saab, van Joolingen & van Hout-Wolters, 

2007). CIL allows multiple students to work as a group actively and collaboratively 

to investigate their inquiry question. This includes the same four procedures as IL: 

identify inquiry questions, collect information, analyse and interpret information, 

and elaborate information (Bell et al., 2010). Research has shown that the 

introduction of both collaborative learning and inquiry-based learning has a positive 

influence on students’ learning outcomes (Kolloffel, Eysink & de Jong, 2011; 

Pifarré & Staarman, 2011; Slavin, 1995; van der Linden et al., 2000). 

 

In each CIL group, each student is an ‘able other’ in the group to contribute their 

ideas, abilities and resources to facilitate collaboration on the assignment. Students 

are encouraged to share their ideas with group members. CIL group members can 

understand the different points of view on each topic related to their inquiry 

question, then interact and discuss the points of view raised in the group to facilitate 

their information analysis and interpretation. Students not only develop a thoughtful 

understanding based on the information collected, but also co-construct knowledge 

through their collaboration with group members. They can achieve in-depth 

understanding and knowledge in the areas related to their inquiry question. In 

addition to sharing ideas, students can also contribute their resources to enhance the 

effectiveness and efficiency of their CIL. The shared resources also diminish the 

independent discrepancy (in terms of knowledge and resources) present in 
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individual IL. Thus, students can complete a more complicated inquiry learning 

assignment that could be completed individually.  

 

Collaborative inquiry learning provides a chance for students to work on and 

answer their inquiry questions collaboratively in ways unavailable to a single 

student. With support from group members, students can complete a learning 

assignment in the ZPD. In general, CIL enables students to acquire knowledge in 

areas related to their inquiry question. It also provides ample opportunity for 

students to cultivate and practice their 21st century skills. 

 

With the support from the CIL group members as ‘able others’, the instructor only 

facilitates the CIL group upon the students’ request. In the CIL learning process, the 

instructor introduces the requirements and CIL theme(s) to students. Rather than 

the content of the CIL, the instructor should highlight and encourage the importance 

of collaboration for students’ CIL (Urhahne, Schanze, Bell, Mansfield & Holmes, 

2010). Based on the requirements of the CIL, students form their CIL group and 

start to work on the assignment. In each CIL group, the different abilities and 

resources of students enable the CIL group to handle most challenges that arise 

during their learning process. Throughout students’ CIL, instructors do not need to 

provide scaffolding to each group actively, and merely monitor the progress of each 

CIL group and provide guidance and scaffolding when necessary (Chin & Hortin, 

1993; Cifuentes, 1996). Reasons include requests from the CIL group, the need to 

motivate an inactive CIL group, and feedback after the completion of a specific CIL 

stage (Hsiao et al., 2017; Williams, Nguyen & Mangan, 2017; Zheng & Zhuang, 

2008). 
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In this section, the definition, implementation and advantages of CIL have been 

described. As a combination of CL and IL, CIL not only allow students to complete 

a learning assignment in the ZPD with others, but also cultivate their 21st century 

skills in the learning process.  

 

3.3. The origin of social annotation 

3.3.1. From Web 1.0 to Web 2.0 

When the Internet started to transform from Web 1.0 to Web 2.0 in the mid-2000s 

(O'Reilly, 2005), one of the major impacts was that Internet users began acting not 

only as passive information receivers to browse the information published on the 

Internet (Rudman & Bruwer, 2016). In the Web 2.0 era, Internet users began to 

participate in the process of information creation (Luo, 2010). They can now create 

and edit the content on the Internet with their digital devices when they discover 

the content on a specific topic is incomplete or outdated. The development of 

content on the Internet has been transformed from uni-directional (from the 

authoritative content provider) to bi-directional (users as providers), as all Internet 

users can develop or update content on the Internet (Aghaei et al., 2012). Lin (2007) 

points out six advantages that Web 2.0 provides to Internet users: 1. Facilitate users’ 

participation; 2. Collect intelligence from other users; 3. Provide feedback between 

users on Web content; 4. Recommend related information; 5. Search information 

effectively on the website; and 6. Integrate new/external information on the original 

content. 

 

To enable Internet users to develop or update Internet content, new computer 

programming languages have been developed. The major improvement of the Web 
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2.0 programming languages allowed users to create or modify web content directly 

without any computer programming knowledge. Most websites today contain 

dynamic (interactive) web pages rather than static ones. When users access a 

dynamic web page, the layout and content are separate from each other. The page 

layout is retrieved from the cascading style sheets (CSS) on the web server, while 

the page content is retrieved from the database. Because of this, when users create 

or modify the page content through text boxes provided on the web page, the page 

content then adds or replaces the content in the database. When users access the 

created or modified page content, the page layout is generated automatically by the 

CSS files on the website. Computer programming knowledge is not necessary for 

Internet users. Once content is uploaded to the database, all users can access and 

retrieve the accumulated content through the dynamic web page. With regard to the 

accumulated content, Internet users can interact with others by commenting and 

discussing on the Internet with their digital devices (Hicks & Graber, 2010; O' 

Reilly & Battelle, 2009; O'Reilly, 2005; Rudman & Bruwer, 2016).  

 

The methods of providing services through the Internet have also expanded from 

accessing through specific apps on user’s device to accessing through web browsers. 

Accessing the web service through specific apps on the user’s device (native app) 

requires users to download and install the app permanently on their device. Users 

can only access the service through the app at all times, and some native apps can 

work without an Internet connection. With the new programming language and 

high-speed Internet connections, accessing the web service through a browser (web 

app) is becoming more common. Basically, a collection of services provided by a 

website can be treated as a web app, and users access these services by visiting the 

specific website in any browser. Although Cambridge (2011) states that users 

cannot access web apps without an Internet connection, this challenge has now been 

almost entirely overcome, as most digital devices can connect to the Internet 
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through mobile networks or Wi-Fi. 

 

Compared with native apps, the introduction of web apps provides more flexibility 

to both users and developers. Users can access web apps directly through the web 

browser on their device and do not need to install the native app again before they 

can access the same web service on another device (Holzinger, Treitler & Slany, 

2012). The introduction of web apps provides the same experience to users on 

different operating systems (Windows, iOS or Android) or web browsers (Internet 

Explorer, Google Chrome or Firefox), as the web browser displays the same page 

with the same content and the same layout. From the developer’s point of view, the 

development and upgrade of the web app are simplified. Since most operations are 

handled on the service provider’s server, the major concern on users’ devices is how 

to prepare and present information on the browser with different screen sizes 

(Cambridge, 2011; Lim et al., 2013; Nations, 2016). When developers update the 

functions of the web app, its latest functions automatically appear on the web app 

interface once they request/refresh the web page from the website, eliminating the 

essential upgrade of a native app before accessing the latest functions of the web 

service (Cambridge, 2011; Holzinger et al., 2012). 

 

3.3.2. Web 2.0 in facilitating collaborative inquiry learning 

With Web 2.0, apps can be accessed through students’ digital devices, and this in 

turn can be applied to T&L in the university. In the last decade, many researchers 

have implemented various web apps to facilitate T&L in the university. These 

include Wikipedia (Cilliers, 2016; De Wever, Hämäläinen, Voet & Gielen, 2015; 

Zheng, Niiya & Warschauer, 2015), blogs (Asoodar, Atai, Vaezi & Marandi, 2014; 

Ciampa & Gallagher, 2015; Liu, 2016), social networking sites (Forgie, Duff & 

Ross, 2013; Valtonen et al., 2013) and social annotation tools (Estellés, Del Moral 
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& González, 2010; Gao, 2013; Im & Dennen, 2013). In the learning process, these 

web apps allow students to discuss and collaborate with others in the lesson. 

Furthermore, they can resume their discussion and collaboration after the lesson 

when they access web apps through the browser on their devices. These apps in the 

T&L process allow students to participate in their discussion and collaboration 

despite different geographical locations and work patterns (Rahman & Sahibuddin, 

2010). 

 

When web apps are introduced into students’ collaborative inquiry learning, they 

can facilitate the discussion and collaboration between students, but few of these 

apps provide a good mechanism for students to discuss the specific ideas of each 

information source. When these web apps are introduced into CIL, students may 

face two challenges in their discussion and collaboration: 1. Students can only 

browse the latest version of their work and 2. The original content included in their 

discussion is separated from the discussion itself. The interface for presenting 

information on these web apps is unfavourable for CIL group members to resume 

their discussion on a specific idea or sentence based on the content (information 

sources or ideas) contributed by them (Johnson, Archibald & Tenenbaum, 2010). If 

students fail to read the original content before the discussion, their discussion on 

the collected information sources may become superficial. Among various Web 

Apps, social annotation tool a few Web Apps that arrange all replies on the same 

discussion together with the original content (as Figure 3.3). 
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Figure 3.3 Methods of information presentation on various web applications 

 

Wikipedia allows students to modify each Wiki page. Students can edit and browse modifications using the 

‘Edit’ and ‘View History’ functions (Wikipedia, 2016). In ‘View History’, students can compare the differences 

between two versions on a Wiki page, but it is complicated for students to explore the evolution of the content 

from the beginning. 

 

Blogs allow students reply to a blog post. When the post includes multiple points or ideas, students may need 

to quote one by one in order to comment. Thus, students may quote a number of sentences in their reply, which 

may lead to a lengthy reply. 

 

 

Social network sites (e.g. Facebook) allows users to reply to a specific comment. On each comment, all relies 

are indented, which facilitates continuous discussion on each comment. However, these comments and replies 

are split from the original content contributed by students, and they may need to scroll back to read the original 

content before resuming their discussion on a specific idea. 
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Social annotation tools (e.g. Diigo) allow users to select and comment on specific sentences in the original 

content. This allows students to read the content and then participate in the discussion. 

 

3.3.3. Implementing social annotation in collaborative inquiry learning  

Among the web apps mentioned in the previous section, social annotation (SoAn) 

tools are one that provides a good mechanism to facilitate discussion and 

collaboration on information sources among CIL group members. This section 

starts with an outline of the origin of SoAn tools, the social bookmarking service. 

The functions of the SoAn tool introduced in this study are then described. This 

section ends with the expected benefits in students’ CIL from integrating the SoAn 

tool. 

 

According to Mejías (2005) (cited in McLoughlin and Lee (2007)) and Dede (2009) 

in their categorization of web apps, the social bookmarking service (the precursor 

of SoAn tools) is recognized as a type of web app under the category of distributed 

classification systems, folksonomy. Folksonomy is a classification system that 

enables students to save and organise their bookmarks (URLs) obtained from 

different websites. Instead of the URL, user-assigned tag-words are assigned to 

each URL (Spiteri, 2007). 

 

By assigning tag-words to each bookmark, users can: 1. assign user-defined 

meaning(s) to each bookmark and 2. categorise bookmarked URLs (Kumar & 

Inbarani, 2013; Vander Wal, 2007). When users assign tag-words to each bookmark, 
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they can assign user-defined meanings to each bookmark. These tag-words might 

not have any correlations with the content or inter-correlation between tag-words 

assigned to the same bookmark. Users can also use tag-words to categorise all 

bookmarked URLs.  

 

Tag-words can be assigned according to the topic of the bookmark or even the 

person’s name or place that appears in the bookmark. These tag-words can be used 

as an identifier to pick up all bookmarks assigned with the same tag-words. When 

they perform a search by specific tag-words, all bookmarks containing the specific 

tag-words are filtered out and displayed to users (Peters, 2009; Vander Wal, 2007). 

In contrast to with searching by the exact words and phrases on the content, users 

are free from memorising these words and phrases unless they can search the 

content they want from the abundant bookmarks collected. 

 

The use of tag-words in social bookmarking services also provides a good 

mechanism for students to share a batch of collected information sources with 

others. When students assign tag-words to their collected bookmarks, these 

bookmarks may either become public for all users to access or shared with specific 

individuals or groups (Spiteri, 2007). Based on the policy of the service provider, 

bookmarks with those tag-words are listed while students search with those tag-

words. Thus, students do not need to manually share bookmarks individually. In 

this way, selected students in the social bookmarking service can retrieve 

bookmarks contributed by others that were found and screened previously (Millen, 

Feinberg & Kerr, 2005). Therefore, students’ collections of bookmarks can be 

enriched and provided with extra information for their assignment. 

 

The invention of the SoAn tool was necessitated by the lack of support for student 

discussion of each specific idea from the information sources collected in social 
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bookmarking services. While social bookmark services allow students to bookmark 

and tag (add tag-words) URLs, this service fails to meet students’ need to highlight, 

annotate and discuss each specific idea. In fact, the initial use of annotating and 

discussing on a manuscript was developed during the Middle Ages (Wahlstrom & 

Scruton, 1997). By using of the margins and spaces between manuscripts lines, 

scholars engaged in dialogues (by annotating on specific phrase or sentence) with 

other readers. These manuscripts were circulated and discussed around the 

respective community. The selected annotations (or dialogues) were then retained 

and included in a new manuscript when scribes produced new manuscripts copies. 

Today, given the emergence of the Web 2.0, the SoAn tool enables students to 

highlight and annotate the content of each bookmarked information source. All 

annotations and their corresponding information are stored on the Internet. When 

bookmarks are shared with a group, students in the group can browse, discuss and 

collaborate each idea related to their assignments (Lebow, Lick & Hartman, 2009). 

On the basis of this bookmarks, students can construct knowledge to learn and 

complete their assignments. 

 

In this study, the SoAn tool focuses on facilitating students’ needs to process text-

based content. With various commercial SoAn tools available on the Internet, there 

were different SoAn tools that might meet students’ learning needs to annotate 

different formats of information sources on the Internet, such as text, photos or 

videos (Ellis, McFadden, Anwar & Roehrig, 2015; Estellés et al., 2010; Iwata, 

Yamada & Ueda, 2013; Lee et al., 2014; Sera, 2015; YouTube, 2016). In this study, 

the introduction of a SoAn tool aims to meet students’ needs with regard to text-

based content. The major reason for this is that students need to collect and process 

numerous information sources in a single learning assignment (Maybee, 2006) for 

which most of the information sources are text-based.  
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By introducing a SoAn tool into students’ CIL, students’ 21st century skills (as 

mentioned in Chapter 2) can be practiced and cultivated when they process 

information sources in their CIL. The introduction of a SoAn tool provides an online 

platform to facilitate students’ communication and collaboration, and to use ICT for 

managing, sharing and engaging information sources collected for their CIL 

(Olivares, 2008; Stahl et al., 2006). In terms of students’ communication skills or 

collaboration skills, integrating a SoAn tool in their CIL enables student discussion 

outside the classroom, whereby students may start or resume discussions whenever 

they are available throughout the CIL learning process. On this basis, students can 

narrate and understand ideas through the annotations and replies on the SoAn tool. 

The annotation and reply process practises and cultivates students’ written 

communications skills in CIL (Stahl et al., 2006). To develop students’ information 

and ICT literacy, students practise and cultivate managing and sharing information 

collected for their knowledge construction by using ICT (Olivares, 2008; Stahl et 

al., 2006). In the learning process, students practise using ICT to search and collect 

information sources for their learning. Moreover, students practise and cultivate 

using the SoAn tool to manage information sources, such as grouping sources by 

assigning tagging words, for their information analysis, interpretation, and 

elaboration in their CIL. 

 

The description of the functions of a SoAn tool to process text-based content is 

based on a relatively well-known commercial SoAn tool, Diigo. Diigo was selected 

as the foundation to describe the functions of SoAn tools for three reasons: 

 

1. Well developed for handling text-based content (Estellés et al., 2010; 

Padoa, Schneider, De Souza & Medeiros, 2015; Pytash, Annetta & Ferdig, 

2016); 

2. Annotation on two major content types used: web pages and PDF text-
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based files (with restrictions on the number of files) (Diigo, 2017; Estellés 

et al., 2010; Sera, 2015); and 

3. Widely used in higher education and research studies (Deng, Li & Lu, 

2017; Gao, 2013; Huang, Shen & Chang, 2011; Li et al., 2015; Lu & 

Deng, 2012; Pow & Li, 2015; Sun & Gao, 2017). 

 

When social bookmarking services were transformed into SoAn tools, the latter 

inherited the functions of the former. Using Diigo, students can store and process 

information sources from their digital devices anywhere. They can bookmark, 

highlight, annotate and process abundant information sources (web pages and text-

based content). 

 

Students can highlight and annotate each bookmarked information source through 

the web app provided by the service provider. To highlight and annotate an 

information source, students need to install the Diigo extension on their Google 

Chrome browser. When students activate the Diigo extension when searching 

information for their assignment, Diigo not only bookmarks the URL in their 

database, but also adds a layer to that information source (Blake & Morse, 2016; 

Padoa et al., 2015). In this additional layer, students can highlight words or phrases 

on the web page. The highlighted text allows students to show the key points in the 

content related to their assignment. Students can then add an annotation (make a 

note) on each highlighted word or phrase, allowing them to add a comment or 

summarise the important points (Curcher, 2011; Sun & Gao, 2017) in a dialog box. 

The annotating action can be compared to putting ‘Post-It notes’ in a book (Fry, 

1987; Müller-Prove, 2008). 

 

The SoAn tool used in this study should support various text-based content types 

commonly used in assignments. Rather than using web pages as the information 
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sources, text-based files are another type of content commonly used. Text-based 

content (PDF or MS Word) is commonly used in academic journals and official 

reports, which are often quoted. To bookmark and annotate a file with text-based 

content, students can upload the PDF file to Diigo’s server (Word documents 

require conversion to PDF). The file is then converted to a web page automatically. 

On the converted ‘web page’, students can create an add-on layer to highlight and 

annotate the content as if it were a bookmarked web page. 

 

When students prepare information sources for their group, they can share selected 

information sources with the add-on layer with a specific group of students to 

facilitate discussion. For the information sources stored on Diigo’s server, students 

can select and share information sources with a specific group of students. All 

students in that group can browse the shared information sources through the SoAn 

tool with the add-on layer stored on Diigo (Curcher, 2011; Im & Dennen, 2013; 

Sera, 2015). They can then read shared information sources together with the 

highlights and annotations on the add-on layer. Students can comment or reply to 

each annotation through the dialog box to start the discussion on each particular 

idea (Deng et al., 2017). This dialog box provides a mechanism to facilitate the 

discussion between students based on specific highlighted sentences or ideas 

(Novak et al., 2012). Previous studies have found that the SoAn tool was able to 

facilitate higher levels of cognitive and metacognitive activities through group 

sharing and discussions with the information collected (Estellés et al., 2010; 

Johnson et al., 2010; Li et al., 2015; Sun & Gao, 2017; Yang, Yu & Sun, 2013). This 

mechanism allows students to present their point of view and new knowledge, and 

hence have a high chance of deeper learning among students. 

 

After the discussion among students, the SoAn tool allows them to export their 

bookmarks, annotations, and/or discussions from the server. When students have 
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completed their discussion on the information sources, they can select and export 

bookmarks, annotations, and/or discussions as document files from Diigo’s 

database. This exported document file not only helps students to cite information 

sources in their assignment, but also enables them to elaborate their personal point 

of view regarding the discussion. 

 

When a SoAn tool is introduced into student’s learning, it can help students 

complete the assignment in the following ways: 

 

1. Access collected information sources anywhere. All collected 

information sources are stored on the server of the SoAn tool. Students 

can access these from their digital devices with an Internet connection 

(Kawase, Papadakis, Herder & Nejdl, 2010; McTighe & March, 2015); 

2. Tag-words allow students to organise and group information sources on 

similar ideas (Kumar & Inbarani, 2013; Song, Zhang & Giles, 2011); 

3. Highlights and annotations enable students to make a note of each 

specific idea on the content (Gao, 2013); and 

4. Share and discuss each specific idea on the collected information sources 

(Curcher, 2011). 

 

In the last decade, researchers have introduced SoAn as a single-purpose tool to 

facilitate university students’ learning, but researchers have not investigated how 

this tool can be used in student’s CIL. Beginning in the late 2000s, researchers tried 

to explore the possibility of introducing a number of commercial SoAn tools that 

might facilitate learning, such as Diigo, Delicious, and Evernote (Estellés et al., 

2010; McLoughlin & Lee, 2007; Sera, 2015). Among these SoAn tools, researchers 

attempted to outline the possible directions for introducing SoAn tool to scaffold 

university students’ T&L (Blake & Morse, 2016; McLoughlin & Lee, 2007; Patel, 
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2017; Sera, 2015). In addition to outlining the possible directions, researchers also 

investigated how SoAn tools facilitate students’ peer feedback and language 

learning in group-based assignments at various education levels. In Gao (2013), 

Miller et al. (2012), and Razon, Turner, Johnson, Arsal and Tenenbaum (2012), 

students stated that SoAn tools supported them in providing peer feedback. In 

language learning, researchers also found that the SoAn tool was a useful platform 

to enable students to complete their work for assignments related to reading (Chen 

& Chen, 2014; Lu & Deng, 2012, 2013; Yang et al., 2013) and writing (Castek et 

al., 2014; Johnson et al., 2010). In these studies, the SoAn tool was used to work on 

a well-structured assignment in which information sources and/or assignment 

topics were provided by the instructor. Little research has been performed on 

situations in which students need to collect numerous information sources with a 

self-defined inquiry question for CIL. 

 

Previous studies have investigated student perceptions of SoAn tools, but few have 

examined students’ perceived usefulness and effectiveness on the functions of the 

SoAn tool for their CIL. In previous studies, Razon et al. (2012; 2012) measured 

students’ emotional valence when the instructor introduced SoAn tools for their 

assignment in two different courses with control groups. The results showed that 

students scored higher on positive-valence (excited, optimistic and happy) in both 

courses compared with the control group, while the scores on negative-valence 

(worried, distressed, uncertain and pessimistic) and motivation to read varied in the 

two studies. In Gao (2013), most students agreed that the SoAn tool was a 

supportive tool for learning online materials. Although the researchers stated that 

students had positive perceptions of using the SoAn tool in their learning process, 

the perceived usefulness and effectiveness of the SoAn tool were not investigated. 

 

The definition of perceived usefulness and effectiveness of ICT tool functions has 
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been developed by Davis (1989). More specifically, Davis contends that perceived 

usefulness is ‘the degree to which a person believes that using a particular system 

would enhance his or her job performance’, while perceived effectiveness is “the 

degree to which a person believes that using a particular system would be free of 

effort’. The investigation of students’ perceived usefulness and effectiveness aims 

to explore whether the functions of the SoAn tool enhance student assignment 

performance, if the introduction effort is outweighed by the performance benefits. 

On the basis of these, the researcher 1. further explores the correlations between 

students’ perceptions, SoAn usage (Davis, 1989) and learning outcomes; 2. 

determines the further development of SoAn tool functions according to students’ 

perceived usefulness and effectiveness for each function; and 3. recommends the 

useful functions and use strategies of the SoAn tool in their CIL to enhance students’ 

usage. The researcher decided to use the term ‘perceived usefulness’ and ‘perceived 

effectiveness’ of SoAn tool’s functions instead of ‘learning effectiveness’ because 

of two reasons. The first reason is that these measurements can concentrate on the 

investigation on the SoAn tool’s functions. The second reason is that this prevents 

the semantic priming effect (Marslen-Wilson, Tyler, Waksler & Older, 1994) on 

readers to interpret ‘learning effectiveness’ that is effective on student’s learning as 

the definition of learning effectiveness in (Blicker, 2005) with the morpheme of 

‘effective’. 

 

To evaluate student’s collaborations and learning outcomes in CIL, it is important 

to have the complete activity log, which is difficult to acquire from commercial 

SoAn tools. When using a commercial SoAn tool, researchers face two challenges 

to retrieve the complete activity log to evaluate students’ learning outcomes. First, 

researchers may not collect all actions performed by all students. As mentioned in 

Section 3.2.3, one of the major advantages of Web 2.0 is to allow students to modify 

and withdraw their contributions on the web app. Students may have a chance to 
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delete their bookmarks, replies and comments before researchers export the 

activities from the SoAn tool. If researchers only collect the interactions at the end 

of their experiments, some of the removed interactions may not be reflected in the 

collected data, calling into question the validity of the data. Second, the terms of 

service between users (students) and the service provider may prohibit third parties 

(researchers) from acquiring the activity log from the service provider. Since 

students’ actions stored in the activity log contain personal information (e.g. 

username, IP address, etc.), it is problematic for the service provider to extract 

students’ actions from their database without a further authentication process. 

Because of this, a self-developed SoAn tool allows the researcher to record and 

collect all students’ actions for their CIL. This provides a validated data source for 

the researcher to investigate CIL. 

 

When a SoAn tool is introduced into CIL, it is expected to allow students to process, 

discuss and collaborate on the collected information sources. When introducing the 

SoAn tool into CIL, it can be integrated and used by students for bookmarking, 

highlighting and annotating numerous information sources. In addition, the SoAn 

tool can become the discussion and collaboration platform for CIL groups on the 

information sources shared by each CIL group member. Moreover, students’ actions 

are recorded on the SoAn tool database, which can then be used as a quantitative 

data source. Introducing the self-developed SoAn tool in this study allowed the 

researcher to record all actions performed by each student in the CIL process. 

 

3.4. Social network analysis 

Social network analysis (SNA), sometimes referred to as structural analysis 

(Wellman & Berkowitz, 1988), is a strategy to analyse social networks using 
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network and graph theory (Otte & Rousseau, 2002). This section defines SNA and 

describes the use of SNA in CIL to investigate the collaboration in this study. 

 

SNA is a method to analyse a specific social network. The term social network 

refers to the set of node entities together with the ties among them. The node entities 

in the social network may be a person or a group of people (students in this study), 

and the ties represent the relationship of a particular form between the nodes 

(interaction between students) (Haythommthwaite, 2005). The social network can 

be used to describe different social relationships, e.g. kinship and information 

transactions. The relationships in the social network are properties that represent 

the connection between two nodes that cannot be inherent to either of them. Thus, 

the unit of analysis in the social network is the entity, consisting of a collection of 

nodes and the ties among them, but not the individual nodes in the network 

(Wasserman & Faust, 1994, pp. 4 and 8-9). 

 

Using SNA in this research allows the researcher to investigate the relationships 

between the nodes within a network with a specific social context. SNA begins with 

the visualisation of a specific social network with a graph (example as shown in 

Figure 3.4). It displays the networked structure consisting of nodes and the ties 

among them (Wasserman & Faust, 1994; Wetherell, Plakans & Wellman, 1994). 

When all nodes and ties are identified in the social network, SNA can be used to 

map and measure how information or knowledge has been shared in the network 

through the specific platform (Serrat, 2017; Vera & Schupp, 2006).  
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Figure 3.4 Visualisation of the relations in a CIL group by a social network graph 

 

 

SNA had been widely used to investigate computer-supported collaborative 

learning and social sciences research (Dado & Bodemer, 2017; Scott, 2017), but 

there has been little research on student collaboration in CIL using web apps. In 

Dado and Bodemer (2017), SNA was used to investigate interactions among 

students (users) on various web apps. This includes discussion forums (Rienties, 

Tempelaar, Giesbers, Segers & Gijselaers, 2014), Wikipedia pages (Rodríguez-

Hidalgo, Torres-Alfonso, Chang & Questier, 2011), and blog (Lee & Bonk, 2016). 

In these studies, researchers have focused on investigating the relationship between 

students and the direct information exchange between them, but few have 

investigated CIL. Investigation of how web apps facilitate CIL is important, as this 

would allow researchers and educators to enhance the introduction of web apps for 

students’ collaboration in CIL and other forms of group-based learning. 

 

In this study, the SNA focuses on the degree centralities (in- and out-degree) of each 

student. Degree centrality is used to measure the number of individuals that a node 

can be connected to directly within the social network (Freeman, 1978; Wasserman 

& Faust, 1994). Nodes with a higher centrality degree indicate a greater number of 

individuals within the network that were connected with it directly. Degree 
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centrality only describes the number of individuals connected to a node, and cannot 

show which node initiated the interaction when used to investigate students’ 

collaboration in CIL. Because of this, degree centrality was divided into in-degree 

centrality and out-degree centrality to show the direction of the collaboration 

between nodes. In-degree centrality indicates incoming interactions that a node 

received from others, while out-degree centrality represents the outgoing 

interactions when an individual initiated interacted with others. Claros, Cobos and 

Collazos (2016) used in- and out-degree centrality for each node as an indicator to 

evaluate students’ contributions to their assignment. When a valid activity log on 

the SoAn tool can be obtained, the in- and out-degree of each student can be used 

to investigate how students discuss and collaborate through the SoAn tool. 

 

In sum, the introduction of SNA in this study enables the researcher to investigate 

how students discuss and collaborate in CIL when the SoAn tool is introduced. This 

research aims not only to observe how students discuss and collaborate through the 

social graph, but also to investigate the relationship between degree centrality, 

number of actions, students’ perceptions of the functions of the SoAn tool and CIL. 

This will allow researchers and educators to enhance the functions of SoAn tools 

and their use in CIL. 

 

3.5. Chapter Summary 

This chapter has presented an overview of three elements included in this study. It 

begins with the introduction of the learning methodology used in this study, 

collaborative inquiry learning. CIL is a combination of collaborative learning (CL) 
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and inquiry-based learning (IL). CIL requires more than one student to work as a 

group collaboratively on a self-defined inquiry question. The tool used in students’ 

CIL in this study, a social annotation tool, is then introduced. Social annotation tools 

are web apps that allow students to bookmark, highlight, annotate, share, discuss 

and collaborate on the text-based information sources collected by students. SoAn 

tools are expected to help students process, discuss and collaborate on multiple 

information sources in CIL. The chapter then describes social network analysis, 

which facilitates analysis of the data collected from the SoAn tool. To investigate 

students’ collaboration within the CIL group, in- and out-degree centrality is used 

to quantify how much students have discussed and collaborated for their CIL 

assignment. The review of these three elements indicated that previous research 

includes little investigation of the use of SoAn tools in facilitating students’ 

collaborative inquiry learning.  
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Chapter 4. Description of the Contexts 

Chapter 4 describes the contexts in which this study is carried out. The information 

described in this chapter is intended to describe the site of the study. The reader of 

this thesis will become familiar with the context and understand the outcome for 

integrating the SoAn tool in CIL in undergraduate studies. The profile begins with 

an introduction of the Hong Kong university in this study. This includes the 

background and current situation of the university, the ICT facilities supporting 

T&L, the curriculum change induced by academic reforms in Hong Kong, and the 

university fundings that supported that development of WASP. The chapter then 

describes the background of the three courses involved in this study. This includes 

the course objective, target students, the course arrangement and the CILA of each 

course. These descriptions provided a full picture of the condition for the research 

to take place. 

 

4.1. Description of the Hong Kong Christian University 

Hong Kong Christian University is a UGC-funded university in Hong Kong. In 

Hong Kong, the funding and strategic development of tertiary institutions are 

provided by the government based on advice from the University Grants Committee 

(UGC). UGC is a non-statutory body that works with institutions to oversee the 

deployment of funds to support strategic development and research and enrich 

students’ experience in higher education. The UGC must also balance institutional 

autonomy and academic freedom, along with financial and public accountability to 

safeguard the expenditure of the public money (University Grants Committee, 2016, 
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p. 8 and 11). 

 

4.1.1. History and structure 

Hong Kong Christian University was founded in the 1950s as a post-secondary 

college. In the early to mid-1990s, it gained university status and began receiving 

funding from the Hong Kong government. Hong Kong Christian University 

includes eight faculties/schools providing arts, humanities, social science and 

science undergraduate programmes to students. To be admitted to the undergraduate 

programme in this university, students must achieve an outstanding result for either 

the 1. Hong Kong Diploma of Secondary Education Examination (for Hong Kong 

applicants), 2. National Joint College Entrance Examination (for Mainland China 

applicants) or 3. another public exam result or qualification (for all other applicants).  

 

As of January 2017, according to the official figures (UGC and university website), 

Hong Kong Christian University has a total of 6515 full-time undergraduates and 

725 full-time academic employees, funded by UGC. This makes it a mid-size 

university in Hong Kong. The gender distribution of the undergraduates is 65.73% 

female and 34.27% male. 5772 (88.60%) students are from Hong Kong and 743 

(11.40%) are non-local students with a majority of these from Mainland China. In 

AY 2015-16, 1432 first-year-first-degree and 448 senior-year students were 

admitted by the university. 24 UGC-funded undergraduate degree programmes are 

offered by 27 departments from eight faculties/schools, while six programmes are 

adopted by broad-based admission. The broad-based admission allows students to 

choose their major programme at the end of their first year of study. On this basis, 

students focus on studying general education courses and elementary level core 
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courses (see Section 4.1.3) in their first and second year of study. 

 

4.1.2. ICT facilities supporting teaching and learning at the university 

Although Hong Kong Christian University has a history of more than 60 years, the 

university has made extensive efforts to provide good ICT facilities for students in 

the last 20 years. To meet students’ learning needs, the university has provided 

computer workstations and Wi-Fi. Computer workstations were put into service in 

the early 2000s. As of AY 2015-16, about 500 computer workstations (with Internet 

connections) were located in five computing centres and the library, and students 

can use these workstations for their academic work. In addition to the workstations 

provided by the university, some departments also set up their own computer 

laboratories to meet their T&L needs. These computer laboratories provide suitable 

ICT equipment to fulfil the teaching goals of ICT-related courses. Some of these 

computer laboratories are open after lessons and students can access the computers 

for their studies. 

 

In the last five years, Hong Kong Christian University has established a good Wi-

Fi infrastructure to meet T&L needs. In AY 2014-15, the university upgraded the 

campus Wi-Fi to provide high-speed and very stable Wi-Fi for students. In addition 

to the workstations provided by the university, the Wi-Fi network also enabled 

students to BYOD (bring your own device). Students can use their own devices to 

access the Internet anywhere on the campus. This enables students to access the 

teaching materials from their devices (e.g. notebooks and mobile devices) through 

Wi-Fi before, during and after the lesson (Cheng, Guan & Chau, 2016). With the 

support of ICT facilities, students can access various resources, for example, 
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websites, academic journals, and e-Books, from the workstations or their devices. 

When students find useful resources for their learning, these resources can easily 

be shared with others through their devices. They can then collaborate on these 

resources for their assignments. 

 

Aside from the Internet connection, Hong Kong Christian University creates a 

Google account for each student, which facilitates authorisation, including the 

account authorisation of WASP. In AY 2014-15, the university initiated a Google 

account for each student, with which students can use the web apps provided by 

Google. In addition to using Google’s web apps, WASP developers can make use 

of students’ university Google accounts to conduct authentication without acquiring 

their username and password in the web app (Boyd, 2012; Hardt, 2012). This 

authentication service eliminated the negotiation between programmers and the 

university regarding students’ account information, which simplified the 

development of WASP for this study. 

 

4.1.3. Four-year undergraduate curriculum after the academic reform 

The undergraduate curriculum underwent a major review in response to the ‘334’ 

academic reforms in Hong Kong from the late 2000s to early 2010s. In 2005, the 

Education Bureau published an academic structure and curriculum reform for 

senior secondary education and higher education, and this led to a series of changes 

for higher education in Hong Kong in 2012. The action plan published by the 

Education and Manpower Bureau (2005b) aimed to introduce a series of reforms 

concerning academic structure and curriculum for the senior secondary and higher 
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education starting from the AY 2009-10 (September 2009).  

 

In the ‘334’ academic reform, ‘3’ and ‘3’ indicate that students have three years for 

both primary secondary and senior secondary education, while ‘4’ means students 

take four years to complete the undergraduate programme. Compared with the 

previous academic structure, one significant change in higher education was this 

change in the undergraduate programme from three to four years, with only three 

years for senior secondary school. In other words, one year was taken from the 

senior secondary level and added to the university programme. Because of these 

changes, students in Hong Kong only need to prepare for one public examination 

in their secondary education instead of two before their undergraduate studies. The 

Education and Manpower Bureau (2005b) believes this reform can reduce students’ 

stress in preparing for the public examination, as now they only need to prepare 

once. Moreover, students can “cut out examination preparation time” (Education 

and Manpower Bureau, 2005b, p. 11) and have more time to enrich their learning 

experience and enhance the learning effectiveness. From the university’s point of 

view, four-year undergraduate studies provide more time for the university to 

broaden students’ basic knowledge through general courses. It is expected that this 

basic knowledge can support their specialised learning (Education and Manpower 

Bureau, 2005b, p. 12; University Grants Committee, 2013). With regard to the four-

year university study, the curriculum was prepared for all undergraduate 

programmes by the university in order to: 1. Broaden students’ knowledge base, 

and 2. Shape students’ abilities to meet the expectations of 21st century society. 

 

To adopt the academic reform, Hong Kong Christian University revised and 
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restructured a new four-year curriculum for the undergraduate programmes. In the 

four-year curriculum, students are required to spend 22% to 30% of their 

undergraduate credits to study various general education courses (University Grants 

Committee, 2013). These G.E. courses provide balanced development to endow 

students with a broad knowledge base and language proficiency, 21st century skills 

and the ability for lifelong learning. Based on the schedule suggested by Hong Kong 

Christian university, students are recommended to complete most of the G.E. 

courses in their first and second years, then study the core and concentration courses 

in their major programme form the second year to the fourth year of their studies 

(see Figure 4.1). This arrangement allows students to adapt to university life in their 

first and second years before they start to study the core and elective courses of their 

major programme. 

 

Figure 4.1 Suggested 4-year undergraduate study order at Hong Kong Christian University 

 

 

When students complete their undergraduate studies, they are well equipped to meet 

society’s needs. To this end, the G.E. courses at Hong Kong Christian University 

aim to teach students to be responsible citizens and lifelong learners with a broad 

range of general knowledge. Moreover, they are also equipped with various 

literacies and skills that enable them to work and communicate with colleagues to 

overcome challenges with critical and creative thinking skills. On the basis of these 

expectations, various literacies and skills are cultivated and fostered through the 
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G.E. courses, and these literacies and skills were also applied in all courses 

throughout undergraduate studies. 

 

In accordance with the 21st century skills frameworks described in Chapter 2, 

students’ communication skills, collaboration skills, ICT literacy, and information 

literacy are also cultivated and fostered in the G.E. courses. First, students’ 

communication skills and collaboration skills are developed by the collaborative 

learning assignments in G.E. courses. In most G.E. courses, collaborative learning 

assignments are included as one for the assessment methods. When students work 

with group member on these assignments, they must discuss the tasks with group 

members from different backgrounds through different communication methods 

(e.g. face-to-face meetings or conversation through web apps). Thus, ideas may be 

presented by each member within the group, and then necessary compromises are 

made in order to complete the assignment.  

 

Second, students ICT literacy is developed in order to improve effectiveness in 

overcoming challenges. To enhance students’ ICT literacy, students are to take at 

least one ICT-related G.E. course in their studies. These courses introduce various 

web apps to broaden their exposure, while some courses also aim to enhance 

students’ abilities to use web apps to accomplish tasks in their daily life. 

 

Third, information literacy is essential for students to become lifelong learners. To 

become an open-minded lifelong learner, a student must be able to acquire, identify 

and use information on the Internet. In the G.E. courses, students’ information 

literacy is improved by identifying and using information sources to prepare their 
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learning assignments. 

 

The implementation of the four-year undergraduate curriculum provides sufficient 

time to introduce general education into students’ undergraduate studies. When 

students complete the G.E. courses, they have abilities that meet the needs of 21st 

century society. 

 

4.1.4. Government and university grant for teaching and learning 

To enhance the quality of T&L at the university, sufficient grants from UGC (the 

government) and the university are essential. These grants provide extra finical 

support to promote T&L-related activities, giving instructors the possibility to adopt 

innovative pedagogies and develop teaching content or web apps to enhance T&L. 

For this study, the development of the SoAn tool, WASP, was supported by two 

grants from UGC and the university. 

 

In 2012, UGC established the ‘Funding Scheme for T&L Related Proposals’ to 

provide financial support for the adoption of new pedagogies and innovations to 

meet T&L needs at all UGC-funded universities. In addition to regular financial 

support for operational and research expenses, UGC launched a one-off funding 

scheme for the 2012 to 2015 funding triennium. One of the themes of this funding 

was support for projects that can enhance students’ learning needs in the 

information age to encourage and enhance the quality of T&L at the university. A 

total of 15 million HKD was provided to support all approved proposals from eight 

UGC-funded universities in this three-year plan (University Grants Committee, 
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2015, p. 41). 

 

In addition to the grants from UGC, Hong Kong Christian University has also 

established Teaching Development Grants (TDG) to support projects related to 

T&L within the university. TDG was initiated in AY 1994-95 to support projects 

that can enhance the quality of T&L within the university. The proposal should be 

related to the implementation of a new pedagogy, monitoring of students’ learning 

process, a methodology to promote student participation in T&L and the 

introduction of web apps in students’ learning process. A maximum funding of 0.3 

million HKD is provided if the approved project involves collaboration between 

departments or faculties. With the support of two grants for the T&L in the 

university, the development team for the SoAn tool, WASP, was established in AY 

2014-15. 

 

4.2. Development of the social annotation tool – WASP 

Using the grants received from UGC and the university, a development team was 

established to develop the SoAn tool, WASP (https://educwasp.hkbu.edu.hk), from 

early 2015 to early 2017. The development team consists of four members who are 

specialists in different fields, and each of them was responsible for various duties 

in WASP development: 

 

1. Principal coordinator: coordinate with the funding organizations and 

manage the project. 

2. Project officer (the thesis author): prepare the list of functions and 
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requirements of WASP, design the WASP database structure, WASP 

functions test and debug, and maintain computer hardware used in this 

project. 

3. User interface designer: design the interface of the WASP website and 

browser extension, and WASP functions test and debug. 

4. Programmer: develop the website and web browser extension for 

annotation of WASP according to the functions and requirements list 

developed by the project officer. 

 

According to the distribution of the duties for WASP development, the programmer, 

graphic designer and I work closely to develop and test WASP. In this study, the 

expenses for hardware and the salary of the programmer were supported by the 

funding received from the two organisations indicated in Chapter 2. The following 

section describes the reasons for developing WASP and the functions of WASP. 

 

4.2.1. The reasons for developing WASP 

There were three reasons to develop WASP that relate to the challenges students 

may face in their CIL. The first reason was that most commercial web apps do not 

allow students to process information sources collected for their CIL. The second 

reason was that most commercial web apps do not have a good mechanism to 

facilitate students’ discussion and collaboration on information sources shared 

among the CIL group. The third reason was that it was challenging to obtain the 

verified activity log from commercial web app providers for research purposes. In 

addition to handling a complicated procedure (such as user privacy agreements 
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between students and service provider) for obtaining data from the provider, the 

integrity of the data was another critical issue for obtaining validated activity logs. 

As described in Section 3.3.3, doubts about the data integrity arise because students 

can modify and withdraw their contributions during the discussion and 

collaboration. 

 

Concerning the first reason, students might not be able to prepare and manage the 

text-based content commonly included in students’ assignment through the same 

web app. The development of WASP aimed to allow students to prepare the 

information sources for their discussion and collaboration, including bookmarking, 

highlighting and annotating the information sources. When students obtain the web 

page or text-based content related to their CIL, they can bookmark these 

information sources through WASP using the web browser extension. WASP 

bookmarks the URL of the information source, while PDF text-based file is 

converted to a web page before being bookmarked (MS Word files are converted to 

PDF). When the information source is bookmarked on WASP, students can create 

an add-on layer with highlights and annotations through the web browser extension. 

Each annotation is linked to the specific highlighted word or phrase on the add-on 

layer. When highlights and annotations are added on this layer, students can browse 

the highlights and annotations (when mousing over each highlight) on the add-on 

layer when this is enabled through the web browser extension. In addition to 

preparing one add-on layer on a content item, WASP allows students to create 

multiple add-on layers on the same content. By doing so, students can share 

different layers with different groups with the highlights and annotations relevant 

to their assignment. 
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In addition to enabling students to prepare the information sources for discussion 

and collaboration, WASP also aims to allow them to manage the information 

sources by adding tag-words and metadata on the information sources. The 

implementation of tag-words allows students to assign user-defined meanings and 

classify information sources. These tag-words allow students not only to group the 

information sources with similar meaning, but also to search specific information 

sources with tag-words when they forget the exact wording in the content. The 

preparation of metadata for each information source helps students prepare a 

reference list in APA format on WASP for their assignment. Although instruction is 

provided on the preparation of the reference lists in students’ undergraduate studies, 

students may still have difficulties with this. Preparing the reference list on WASP 

allows students to enter and modify the metadata for each information source, such 

as the title, author and URL. The preparation of the reference list is transformed 

from constructing the list to inspecting the correctness of each source on the list. 

The inspection of the list is another means of instruction that trains students to 

become academic authors (Natt, 2013) and reduces the use of incomplete metadata 

through web apps (e.g. Google Scholar) (Kessler & Van Ullen, 2006; Park, Mardis 

& Ury, 2011; Sweetland, 1989; Ullen & Kessler, 2016; Van Ullen & Kessler, 2012). 

 

The second reason for developing WASP is the difficulty for students to discuss and 

collaborate on the lengthy information sources collected in CIL using commercial 

web apps. WASP aims to help students share, discuss and collaborate on the 

information sources that they collect. When students process the information 

sources collected during CIL, the add-on layer and the information source can be 
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shared with the groups on WASP. When students in the group enable the add-on 

layer, all highlights and annotations are displayed and attached on the 

corresponding highlighted words and phrases. Thus, group members can read the 

content along with the highlights and annotations on the same page, and then they 

can start or resume their discussion and collaboration on each highlighted word or 

phrase. This may provide students with a better chance to perform higher levels of 

cognitive and metacognitive activities (Li et al., 2015). Instead of preparing and 

sharing on a single layer, WASP also allows students to prepare multiple layers on 

the same content, and these different layers can be shared with different groups, 

showing the highlights and annotations relevant to their task. 

 

Finally, the procedures for obtaining activity logs from the web app service provider 

are complicated, which makes it difficult to extract all valid actions through the 

interface of the web app. The development of WASP aimed to record all interactions 

between students in their discussion and collaboration in CIL with complete and 

precise data for research purposes. With the development of WASP, all actions 

performed by students (included withdrawn actions) are recorded on the WASP 

database. When students provided consent for the researcher to access their data on 

WASP, all actions on WASP were exported from the database for research purposes. 

The development of WASP eliminated the complicated procedures (negotiation on 

handling users’ privacy) for obtaining data for research purposes and ensured the 

integrity of the data collected. 

 

In sum, the development of WASP allowed students to process, discuss and 

collaborate on the information sources collected for their CIL, and also enabled the 
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researcher to investigate how students integrate and use the SoAn tool to facilitate 

their CIL. 

 

4.2.2. The functions of WASP 

This section describes each function of WASP. The development of the functions 

and interface of WASP aimed to allow students to easily understand all WASP 

functions. When students become familiar with the functions in the WASP tutorial, 

they may be more inclined to integrate and use WASP in their CIL. 

 

The foundations of WASP are built on the functions provided by existing SoAn 

tools such as Diigo (mentioned in Section 3.3.3), which previous research indicates 

may be used in CIL (Gao, 2013; Li et al., 2015; Novak et al., 2012; Sun & Gao, 

2017). In addition to these functions, WASP also includes a number of 

improvements and new functions. The functions of WASP allow students not only 

to process the information sources prepared for CIL, but also to share, discuss and 

collaborate on the information sources throughout the CIL process, including 

identifying their inquiry question, collecting information, analysing and 

interpreting information and elaborating information. 

 

For the interface of the WASP extension and the WASP website, the development 

team applied a material design proposed by Google in 2014 (interface the same as 

Gmail and Facebook) to the interface design of WASP. This framework allows the 

developer to produce a web page and app that follow the classic principles of good 

design and also provides a unified user experience on different operating systems 

or web browsers with various display sizes (Google, 2014). Because of this, 
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students did not need to adapt to different interfaces displayed on different operating 

systems or web browsers.  

 

A multilevel security strategy is used to protect the data stored on the WASP server 

and the data transactions with each user, including multiple login passwords and 

data encryption. On the server side, multiple login passwords are used to protect 

each component of WASP. To prevent data leaks on the WASP server, the 

development team implemented multiple layers of passwords on the WASP server. 

Moreover, each component of WASP is protected by different login password, only 

authorized users can access the data with the password provided. Thus, data 

breaches can be prevented. For the data transactions between the WASP server and 

students’ digital devices, all data are secured by 256-Bit encryption before being 

transmitted between the server and the device through the Internet. Because of this, 

even if data are captured by hackers, it would require significant time (on the order 

of years) to decrypt and retrieve the data (Bogdanov, Khovratovich & Rechberger, 

2011; Vasundhara, 2017). Thus students’ privacy and discussions are protected 

when data are transferred through the Internet. 

 

WASP consists of two components: the WASP website and WASP extension. The 

WASP website is comprised of five pages where students can process, search and 

discuss with others the information sources collected for their assignments: 

 

 1. ‘My Bookmarks’ lists all information sources bookmarked; 

2. ‘My Annotations’ lists all highlights together with comments on all 

information sources bookmarked; 
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3. ‘My Tags’ lists all tag-words used by students on all information sources 

bookmarked; 

4. ‘My Groups’ lists the sharing group students participate in;  

5. ‘My Profile’ contains students’ information displayed on WASP. 

 

The WASP extension enables students to access layers for each bookmarked 

information source. When students browse bookmarked information sources, they 

can enable the add-on layer to add highlights and annotations or reply to others’ 

comments, which facilitates discussion and collaboration. 

 

4.2.2.1. Initial preparation – Create account and install extension 

When students decide to integrate WASP into their learning, they must complete 

two initialisation steps before they use WASP: 1. Create a WASP account and 2. 

Install the WASP browser extension. 

 

Students click ‘Sign in with Google’ to create their WASP account via their Google 

account when they visit WASP website. For students’ first login on WASP, they are 

redirected to the Google authorisation service page to grant ‘authorisation right’ to 

use for WASP login. For subsequent logins, WASP uses the Google authentication 

server automatically based on the Google account active on the student’s Chrome 

browser. When the WASP account is created, students are recommended to update 

their account information on ‘My Profile’ (see Figure 4.2), e.g. enter students’ full 

name as their display name for identification.  

 

To bookmark, highlight, and annotate information sources, students must install the 



88 

 

WASP browser extension from the Chrome web store on their computer. When 

students install the extension on one computer, the extension installation record 

synchronises to all Chrome browsers signed-in with the same Google account. Thus, 

students can use WASP on their computers without reinstalling the extension on 

another computer. 

 

Figure 4.2 Screenshot for updating account information  

 
 

4.2.2.2. Bookmark, highlight, annotate and tag information sources 

After the initial preparation process, students can start to bookmark, highlight, 

annotate and tag (add tag-words) an information source for their CIL through the 

WASP web browser extension. WASP handles two types of information sources 

(web pages and text-based content) that are commonly used in students’ 

assignments. This section illustrates how to prepare a web page as an information 

source. The extra steps for working with PDF files are described in Section 4.2.2.3.  

 

When students discover that the content of a web page is related to their CIL, they 

can bookmark the page through the WASP extension as one of the information 

sources stored on WASP. To work on the web page through the extension, students 

click the WASP extension icon on the toolbar (Figure 4.3) and complete the four 

steps required. 
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Figure 4.3 Interface for displaying 

the WASP browser extension 

Figure 4.4 Interface for highlighting, annotating and 

tagging through the WASP browser extension 

  
 

When students click ‘Bookmark & Annotate’ on a bookmarked web page, they can 

load the add-on layer and resume their work on the selected add-on layer. To 

highlight content in the information source, students can use the mouse to select 

words or phrases in the information source. A pop-up window is then shown to help 

them highlight, annotate and tag it (as Figure 4.4). WASP provides four colours 

(yellow, pink, green and blue) for students to highlight different words or phrases 

for particular purposes, such as categorisation or identification of contributions by 

different students. Students can then add annotations on each highlight, e.g. to 

explain why that word or phrase is highlighted. Students can also assign multiple 

tag-words on each highlight or annotation to add self-define meanings or to 

categorise information sources. The procedure for using tag-word categorisation is 

described together with the search function in Sections 4.2.2.8 and 4.2.2.9. These 

functions allow students to collect and prepare abundant information sources for 

their CIL. 

 

4.2.2.3. Upload text-based content as an information source 

In addition to web pages, WASP is able to process text-based content (PDF). Unlike 

highlighting and annotating public information published on the Internet, direct 

annotation on an academic journal or official report may infringe the copyright of 
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the owner when WASP extracts and stores phrases in these documents. To prevent 

possible copyright infringement, students are required to obtain the text-based 

content from the provider before they bookmark it, which assumes that they are 

authorised to access and use that particular document. For each uploaded text-based 

content item, the uploader (a particular student) is the only person to share the 

content with different groups to prevent unauthorized distribution of the content. 

 

When text-based content in PDF format is uploaded to WASP, it is converted to a 

web page for students to highlight, annotate and tag. Before students upload a text-

based content file to WASP, they should convert the content as a text-based PDF 

file which can be read by WASP. Then, students can upload information sources 

through ‘My Bookmarks’. When students receive the ‘conversion completed’ e-

mail notification (see Figure 4.5), they can access this information source on ‘My 

Bookmarks’ to highlight, annotate and tag it as a web page, as described in Section 

4.2.2.2. 

 
Figure 4.5 E-mail notification when PDF file is converted to a web page 

 
 

4.2.2.4. Add metadata to each information source 

WASP enables students to add metadata on each information source, hence an APA 

style reference list can be generated in response to students’ academic needs. On 
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‘My Bookmarks’, students can enter the metadata by clicking the ‘Setting’ icon 

under any information source. With regard to the requirement for APA 6th edition 

style, ‘Setting’ displays data fields to prepare citation on web pages and text-based 

context. For web pages, most metadata are filled in automatically based on the 

information provided in the web page header. For the missing metadata on web 

pages and for text-based content, students are required to enter each data field 

manually. Then, they can ‘Save’ the metadata for that particular information source 

in the WASP database (see Figure 4.6 and Figure 4.7). When students select and 

export their conversations on WASP, references in APA 6th edition style are 

attached for each selected conversation (see Section 4.2.2.10). Students may then 

use this reference list for their work, which can prevent the use of inadequate 

references provided by web apps (Ullen & Kessler, 2016; Van Ullen & Kessler, 

2012). 

 

Figure 4.6 Interface for entering metadata on 

web page 

Figure 4.7 Interface for entering metadata on 

text-based content 

  
 

4.2.2.5. Create group and share information sources 

Aside from preparing highlights, annotations and tags for individual use, students 

can also create a group on WASP to share information sources collected for 

discussion and collaboration in their assignment. On ‘My Group’, students enter the 
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name of the group at the top of the page to create a new sharing group. Then, they 

can add group members by entering their registered e-mail address (as shown in 

Figure 4.8). 

 
Figure 4.8 Interface for creating groups 

and adding group members 

Figure 4.9 Interface for sharing an information source 

with highlights, annotations and tags with group(s) 

  

 

On ‘My Bookmarks’, students click ‘Setting’ under the information source to share 

this to specific group(s). At the bottom of ‘Setting’, students can click ‘List’ next 

to the layer name to select the add-on layer they would like to share. On the pop-up 

page, students select the group(s) and click ‘Save’ to share the information source 

together with the specific add-on layer (as Figure 4.9). WASP duplicates the 

selected add-on layer with all highlights, annotations and tags for the group selected. 

Further modifications on that layer shared with the group will not affect the original 

layer prepared by the student before it was shared. All group members can browse 

all shared information sources through WASP, which enhances discussion and 

collaboration. 

 

4.2.2.6. Browse information sources 

All bookmarks, highlights, annotations and tag-words on every add-on layer of each 

information source are stored on WASP, and students can browse the WASP website 
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and Chrome extension anywhere. Students can browse the content sorted by 

bookmark or highlight on all the information sources on WASP. On ‘My 

Bookmarks’, all information sources bookmarked by an individual or group are 

listed according to the date last modified. For each information source, the 

thumbnail (a miniature image of a web page), title, date of creation and origin are 

included (see Figure 4.10). When they click the thumbnail, students are redirected 

to the content of the information source. In addition, they can click the middle icon 

under the bookmark, ‘Into’, to browse highlights, annotations and comments on a 

particular bookmark. 

 

 

Instead of listing the information sources by bookmarks, ‘My Annotations’ sorts 

and presents information sources based on the time of the last posted comment. On 

the ‘My Annotations’, students’ annotations and comments are grouped based on 

the highlights and sorted according to the time of the most recent action. Each 

highlight is displayed together with the title of the information source, followed by 

the annotation and comments between group members (as in Figure 4.11). In other 

words, students can browse their discussions or collaborations based on specific 

highlights and reply to these later. The title of the information source is a hyperlink 

Figure 4.10 Interface 

for displaying the 

information source 

on ‘My Bookmarks’ 

Figure 4.11 Interface for displaying the 

information source on ‘My 

Annotations’ 

Figure 4.12 Interface for 

placing an add-on layer on 

the information source 
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to the information source, and students can click on the title and direct the original 

content of the information source from any digital devices in any location. 

 

When students access and browse the original content, they can create a specific 

add-on layer on it to understand the content before and after the highlighted phrase 

or sentence. To place the specific layer, students click the icon of WASP extension 

on the Chrome browser. On the extension interface (Figure 4.12), students click 

‘Choose/ Create a layer’ to retrieve all layers stored in the WASP database. In Step 

2, students choose the layer would like to place on the information source. Then, 

they click ‘Annotate’ in Step 4 to put the add-on layer on the information source. 

All highlights, annotations and comments on the selected layer are shown. This 

gives students a deeper understanding of group members’ contributions, along with 

the content before and after the highlights. In sum, highlights and annotations on 

each information source allow students to pick up all key points related to their CIL. 

When students browse the original the information source directly with the layer on 

it, they gain a complete understanding of group members’ contributions on the 

information source before and after the highlighted content. 

 

4.2.2.7. Discuss and collaborate on the information sources 

To discuss and collaborate on the information sources, students reply to the 

annotation or comment using WASP from their digital devices. As mentioned in 

Section 4.2.2.6, students can browse highlights, annotations and comments on each 

information source from the WASP website or the information source with the layer 

added, after which they can post their reply in response to the annotation or 

comment to discuss or collaborate in the sharing group which can facilitate their 
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information analysis and interpretation. 

 
Figure 4.13 Interface for posting replies 

on ‘My Annotations’ 

Figure 4.14 Interface for creating replies on the add-

on layer of the information source 

 

On ‘My Annotations’ of the WASP website, students can post their reply under the 

last comment to discuss with group members (as shown in Figure 4.13). When 

students browse the original information source with the imposed layer, they can 

mouse over a specific highlight to display all annotations and comments in a pop-

up box. By clicking ‘Reply’, students can input their reply, add tag-words and select 

the highlight colour with reference to each highlight or annotation. Students then 

click ‘Save’ to post their reply to specific highlight (see Figure 4.14). This function 

facilitates students’ discussion and collaboration on the information sources 

collected, leading to higher levels of cognitive and metacognitive activities among 

group members. 

 

4.2.2.8. Search the information sources 

In previous SoAn tools, students may have difficulty finding information sources 

or highlights when they have a long list of annotations. WASP provides four 

methods to help students search bookmarks, highlights or annotations on WASP: 1. 

Search by keywords, 2. Search by sharing group, 3. Search by tag-words, and 4. 

Thumbnail screening. 
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Search by keywords is a common searching method used in web apps. As with other 

apps, students can search by keywords in each information source by entering 

keywords into the search bar on the top right of the WASP website. When students 

click ‘Enter’ to search from the WASP database, WASP displays entries that contain 

these keywords. ’My Bookmarks’ will search according to the title of the 

information sources (as Figure 4.15), ‘My annotations’ searches based on the title, 

highlights, annotations and comments on each information source, while ‘My 

Groups’ searches according to the name of the group. 

 
Figure 4.15 Interface for searching by 

keywords on ‘My Bookmarks’ 

Figure 4.16 Interface for searching by group 

name on ‘My Annotations’ 

  
 

Search by sharing group allows students to browse all information sources shared 

in a specific group. On ‘My annotations’, students can click the name of the group 

on the bottom right of the page. All highlights are listed together with all annotations 

and comments (see Figure 4.16). Thus, they can browse all information sources 

within a sharing group and determine the progress of the discussion on the 

information sources. 

 

Search by tag-words enables students to browse all information sources assigned 

specific tag-words. When students click ‘Browse’ next to the specific tag-word on 
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‘My Tags’, all highlights, annotations and comments containing specific tag-words 

are shown (see Figure 4.17). With all information sources in the same category 

displayed, students can concentrate their work on a specific part of their assignment. 

 
Figure 4.17 Interface for listing content with 

specific tag-word 

Figure 4.18 Thumbnail of the Web page 

on ‘My Bookmarks’ 

  
 

Thumbnail search is a new feature that allows students to search by web page layout. 

The thumbnail of each information source is captured when students bookmark a 

web page on WASP. on ‘My Bookmarks’, the miniature images (thumbnail) allow 

students to distinguish an information source by the page layout. Even if students 

forget the content, they can perform a visual search based on the colour and page 

layout displayed on the thumbnails to scan for the required information source on 

WASP (Treisman & Gelade, 1980) by their visual memory (Dube, Basciano, 

Emrich & Al-Aidroos, 2016; Hahn & Buttaccio, 2017). This reduces the time 

required to search and scan by clicking and browsing information sources 

individually.  

 

4.2.2.9. Information management on the information sources 

Information management enables students to arrange, process and share 

information on the information sources collected for their CIL. In addition to 

sharing information sources (as described in Section 4.2.2.5), WASP provides two 
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methods for students to manage these information sources: tag-words and archive 

information source. On WASP, students are able to assign multiple tag-words to 

each bookmark, highlight, annotation or comment (as described in Section 4.2.2.2) 

for assigning self-defined meanings and categorising all content stored on WASP, 

they can add tag-words in the tag-word column by entering each tag-word preceded 

by the ‘#’ symbol. Thus WASP identifies each tag-word starting with ‘#’ (as seen in 

Figure 4.19). The list view can be used to display all content categorised for the 

same idea, thus students can view all content on a specific idea, which can help 

focus their information analysis, interpretation and evaluation on a specific idea for 

their assignment. 

 
Figure 4.19 Screenshot for adding tag-words 

on annotations on ‘My Annotations’ 

Figure 4.20 Interface for searching by tag-words 

on ‘My Tags’ 

 

 

 

On ‘My Tags’, the ‘Personal’ tab lists all tag-words assigned to students’ personal 

information sources, and the ‘Group’ tab lists all tag-words assigned in information 

sources shared with different groups (see Figure 4.20). On these two pages, all tag-

words are sorted and listed according to the number of occurrences on WASP. When 

students click ‘Browse’ for each tag-word, all items with that tag-word are listed, 

and students can analyse, interpret and evaluate this content for a specific aspect of 

their CIL. 
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4.2.2.10.  Export highlights, annotations and comments 

The export function allows students to export content as a Google Docs file to 

facilitate further work for their assignment. On WASP, all highlights, annotations, 

replies, and collaborations between group members are valuable content to be used 

in their assignment. Based on the information sources collected, members may 

comment, discuss and collaborate with regard to the highlights and annotations with 

group members. In these processes, some valuable content is worth including in the 

assignment submitted. Because of this, WASP enables students to export selected 

highlights, annotations and comments to facilitate information evaluation. 

 

The export list can be prepared on ‘My Annotations’ through four steps, as shown 

in Figure 4.21: 

 
Figure 4.21 Screenshot for exporting contents as a Google Docs file 

1. 

 

2. 

 

3. 

 

4. 

 
 

When students click ‘Export’, the exported file can be found in the assigned folder 
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in the student’s Google Drive account. When students click and open the file with 

Google Docs, the export file (web page) is converted and accessible by Google 

Docs. In this file, all selected annotations or comments are listed together with the 

highlight. Moreover, an APA reference list for the selected information sources of 

all highlights is generated at the end of the file. With this Google Docs file, students 

can make use of the content for their further CIL work, such as report writing, 

presentation or research. 

 

4.2.2.11. Export activity log file 

All actions performed by students are stored in the WASP database, from which 

only authorised persons can export the WASP log file. When students bookmark, 

highlight, annotate and reply on WASP, all activities are logged in the WASP 

database. Each row of the activity log in WASP database describes a particular 

action on WASP, including the date and time of the action, bookmark title, 

bookmark URL, highlighted words, comment, sender, receiver, group ID (if any) 

and group name (if any). This log file not only allows the development team to 

monitor all actions performed on WASP, but also allows the researcher to collect 

valid actions and interactions on the SoAn tool. 

 

In sum, the functions of WASP aim to meet students’ academic learning needs for 

discussing and collaborating with others. When WASP is integrated into students’ 

CIL, they can bookmark web pages and text-based content as information sources 

that are related to their CIL. On each information source, students can highlight, 

annotate, share, and comment with their digital devices to discuss and collaborate 

throughout the CIL process. Students can also export their work on WASP as a 
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Google Docs file to facilitate future CIL activities. Students are not confined to 

engaging in CIL through face-to-face meetings, but rather can work for their CIL 

anywhere outside the classroom. Using WASP, students have an additional online 

platform to facilitate discussions and collaborations among the CIL group. 

Engagement in higher levels of cognitive and metacognitive activities (Li et al., 

2015) may raise by integrating and using WASP to facilitate their information 

analysis, interpretation, and evaluation in their CIL. Table 4.1 presents the 

summarised functions list of WASP. 

 

 

4.3.  Description of the participating courses 

This section presents the background information on the three participating courses. 

In this study, three courses at Hong Kong Christian University participated in the 

pilot study and the main study (two data collection cycles). The settings of each 

course were similar in the two data collection cycles of the main study. The criteria 

Table 4.1 Functions of WASP (https://educwasp.hkbu.edu.hk) 

Bookmark web page:  Users can bookmark web pages to the WASP database. 

Support text-based 

content: 

Users can upload and bookmark text-based content to the WASP database. 

Annotate information 

sources: 

Users can prepare highlights, annotations, and tag-words on each information 

source. 

Add metadata on 

information sources:  

Users can add the author name, title, publication date, etc. on each information 

source to generate an APA reference list. 

Manage information 

sources:  

Users can assign tag-words to each information source for categorisation. 

Search information 

sources: 

WASP provides three search methods to help students search their collections: 

1. keywords, 2. group, and 3. tag-words. In addition, even students forget the 

content, they can search by the thumbnail attached to each information source. 

Share information 

sources: 

Users can share information sources together with the annotations with 

different groups on WASP. 

Discuss information 

sources:  

When users share information sources to a group, members can comment and 

collaborate on the highlights to facilitate their analysis and co-construction on 

each information source. 

Export discussions:  Users can export their bookmarks, highlights, annotations and discussions (with 

an APA reference list) as a Google Docs to facilitate their further CIL activities. 

Log data for learning 

analytics:  

Every action (in this table) is recorded on the WASP server, students’ learning 

progress can be monitored and analysed by instructors and researchers. 
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and procedures for choosing the participating courses are described in Section 5.3.1. 

Course A was a half-semester course (9 weeks), while Course B and Course C were 

semester-long courses (13 weeks). Each course was taught by the same instructors 

in the two data collection cycles. 

 

This study considered students enrolled in multiple participating courses as distinct 

participants. In this context, students may have been enrolled in multiple 

participating courses across different data collection cycles for two reasons: 1. 

Course B was a G.E. course available to all students, and some may have enrolled 

in Course A or Course C before or in the same semester; 2. Course A and Course C 

were common core courses for some students that may have been assigned in the 

same semester according to students’ study schedule. On the basis of these possible 

scenarios, students in each participating course were treated as distinct participants 

because the CILA topic and the course settings differed between the three 

participating courses. 

 

The CILA selection in each course aimed to evaluate students’ learning outcomes 

in their CIL. Among all assessment methods in each course, the selected CILA for 

this study required students to demonstrate their learning outcomes of their CIL. 

Therefore, the CILA marks focused how students evaluate information collected 

and knowledge constructed in the learning process to answer their inquiry question. 

On the basis of these requirements, the individual reflection paper was selected in 

Course A, the CILA group presentation and report were selected in Course B and 

the group assignment was selected in Course C. 
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The assignment mark for students’ CILA was given according to the assignment 

rubrics to evaluate students’ achievements in the course’s intended learning 

outcomes (ILOs). Using outcomes based teaching and learning (OBTL) at the 

selected site, the T&L focused on how to enable students to achieve the ILOs of the 

course through different activities, and they were then evaluated by various 

assessment methods (Biggs & Tang, 2007). For each assessment method, students’ 

level of achievements were evaluated by the rubrics with a number of performance 

criteria associated with the ILOs of the course. Thus, the CILA mark reflected 

students’ levels of achievement based on the learning outcomes of the course. 

 

In this following part, each participating course is described, including the course 

objective, expected student population, assessment methods and course 

arrangement. Table 4.2 provides brief background information on the three 

participating courses. 

 

Table 4.2 Background of the three participating courses 

Name 

(Duration) 
Target Students Course Discipline Assessment Methods 

Course A 

(9 weeks) 

Programme core 

course for Year 1 

and Year 2 student 

teachers 

Teacher training on 

using IT applications 

for their T&L 

 Individual reflection paper 

(CILA) (25 points) 

 Group presentation 

(40 points) 

 In-class activities 

(10 points) 

 Collaborative Annotation 

Task (25 points) 

Course B 

(13 weeks) 

General education 

core elective course 

(IT) for all students 

in the University 

General education on 

using web apps for 

lifelong learning 

 Group presentation and 

report (CILA) (40 points) 

 Individual reflection video 

(35 points) 

 In-class activities 

(25 points)  

 Attendance (5 points) 

Course C 

(13 weeks) 

Programme core 

course for Year 2 

Sociology students 

Quantitative research 

methods 

 Group assignments (CILA) 

(40 points) 

 Individual assignments 

(20 points) 

 Examinations (40 points) 
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4.3.1. Course A 

Course A was intended to provide the essential knowledge, skills and attitudes to 

integrate various web apps into T&L in a local school setting. In this 9-week course, 

the instructor introduced web apps that facilitate T&L and provided suggestions to 

implement these apps in the local school classroom setting. Course A was a 

compulsory programme core course for all student teachers’ in Year 1 or 2 studies 

(freshmen and sophomores). After completing this course, students were able to use 

different web apps to facilitate T&L in a classroom setting, which is one of the 

essential skills for school practice in Year 4 and Year 5 studies. In Course A, students 

were divided into two sections according to their specialisations and the course 

structure. One section was provided to Year 2 student teachers majoring in English, 

while the other section was offered to Year 1 student teachers majoring in Liberal 

Studies. 

 

Course A was taught by the same instructor with the similar instructional sequence 

and venue in both of the data collection cycles. In the first hour of each lesson, the 

instructor gave a lecture on a T&L-related topic for schools in Hong Kong, then 

different web apps were introduced in the remaining 90-minute tutorial. In each 

tutorial, students learned how to use a specific web app and then needed to complete 

an in-class activity using these web apps. Course A was held in a computer 

laboratory, as was Course B, and students could use notebook computers or 

personal computers for their in-class activities before and after the lesson, such as 

WASP, Google Applications, and Moodle. 
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Students in Course A were evaluated using four assessment methods, including a 

group presentation (lesson demonstration and lesson plan) (40 points), in-class 

activities (10 points), collaborative annotation task (25 points) and individual 

reflection paper (CILA) (25 points). There was no examination for this course. The 

CILA could be treated as an extension of the collaborative annotation task. The 

collaborative annotation task required each CIL group to discuss and collaborate on 

WASP until the end of the semester according to the theme provided by the 

instructor, “Does technology help transform education?”. On the basis of their 

discussion and collaboration in the group, each student was required to submit an 

individual reflection paper (CILA) (~1000 words) to describe how technology 

transforms education and evaluate how technology enhances T&L in their area of 

specialisation, from their personal point of view. The instructor evaluated the CILA 

based on five performance criteria (out of 100%): awareness of emerging learning 

technologies (25%), reflection on the roles of technologies in education (25%), 

reflection on the opportunities and challenges of technology use (25%), concrete 

examples cited (25%), and overall organization (25%). 

 

In the second or third week of the semester, the instructor introduced the CILA and 

WASP in a three-hour lesson. In the first hour of this lesson, the instructor taught 

the course content and introduced the details of the CILA. Then, the instructor (the 

project coordinator of the WASP development team) delivered the WASP tutorial 

in the remaining time, while the researcher worked as a technical support to resolve 

students’ technical problems when using WASP. In this course, students were 

restricted to swap between sessions for different majors, hence students formed 

their CIL groups in the first lesson with three to five classmates for their CILA. 
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Thus, students started to work on their collaborative annotation task in the hands-

on section based on the provided CIL theme. With two information sources 

provided by the instructor as the starting point, each CIL group bookmarked, 

annotated, discussed and collaborated on the information sources to enrich their 

discussion and collaboration throughout the semester. Thus, students could build, 

organise and construct their points of view on the CIL theme with their own inquiry 

question. At the end of the semester, each student was required to submit an 

individual reflection paper (CILA). In this individual reflection paper, the students 

presented their personal views and arguments on how technology transforms 

education in the first half, then evaluated how technology enhanced T&L in their 

area of specialisation in the second half. As their views and arguments were 

constructed based on discussion and collaboration with group members, this 

individual reflection paper was treated as the CILA despite being an individual 

assignment. 

 

4.3.2. Course B 

The purpose of Course B was to provide knowledge to students to develop their 

abilities as lifelong learners using various ICT-supported learning strategies. In this 

13-week course, instructors introduced various ICT learning strategies and web 

apps to students. Course B was one of the G.E. electives (IT) that were compulsory 

for each student at the university. As mentioned in Section 4.1.3, students are 

encouraged to fulfil their G.E. course requirements in Years 1 and 2, thus it was 

expected that most students enrolled in this course were freshmen and sophomores. 

After taking this course, students were expected to understand various IT-supported 

learning strategies and use these strategies to facilitate their lifelong learning needs. 
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Course B consisted of three sections, and students could enrol in any section to suit 

their personal schedule. 

 

Course B was co-taught by two instructors with a similar instructional sequence in 

both of the data collection cycles. The two instructors took turns teaching all 

sections in the same week throughout the course. Each week included a one-hour 

lecture followed by a two-hour tutorial in a computer laboratory. Learning theories, 

digital literacy, information literacy and knowledge management for lifelong 

learning were introduced in the lectures, while various web apps were introduced 

in the tutorial, along with a hands-on session, as in-class activities. Course B was 

held in a computer laboratory, as with Course A. Notebook computers were 

provided in the laboratory for each student, and they could use the notebook 

computer or personal computer to complete the in-class activities during the lesson, 

such as WASP, Google Applications, and Windows Movie Maker, and facilitate 

their CIL discussion after the lesson. 

 

Course B included four assessment methods, including a CILA (35 points), 

individual reflection video (30 points), in-class activities (30 points), and 

attendance (5 points). There was no examination for this course. The CILA required 

students to select and compare two different web apps which could be used to 

facilitate learning. For the web apps selected by the CIL group, students were 

required to 1. explore the background of the applications, 2. compare and contrast 

the functions, and 3. Explain how students’ learning could be facilitated by these 

applications. At the end of the course, each CIL group presented their findings and 

submitted their group reports as their CILA. Students were encouraged to use 
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WASP to process the information (e.g. background information or comments in two 

selected apps) on a voluntary basis. If they decided not to use WASP in their CIL, 

they were required to provide evidence of their collaboration. The instructor 

evaluated the CILA based on four performance criteria (out of 100%): collaboration 

(15%), evaluation and research (40%), presentation (30%) and final report (15%). 

Students’ collaboration was evaluated based on the collaboration evidence provided. 

 

In the second or third week of the semester, the instructor introduced the CILA and 

WASP in a three-hour lesson. In the first half of this lesson, the instructor taught the 

course content in the first 45 minutes, while another 45 minutes was used to 

introduce the CILA to students. For the remaining 90 minutes, the instructor (a 

member of the WASP development team) and the researcher co-taught the WASP 

tutorial. In the WASP tutorial, the researcher also provided technical support to 

resolve students’ technical problems when using WASP. In the tutorial, students 

were to bookmark, annotate, discuss and collaborate on current news with students 

nearby, which was not related to their CILA. This was because students had not 

formed their CIL group and identified their inquiry question during the ‘add/ drop’ 

period. According to the CILA requirements, students were to gather four or five 

classmates in the same tutorial group to form their CIL group. At the end of the 

third week of the semester, the researcher created CIL groups on WASP according 

to the group list prepared by the instructor. 

 

For the CILA of Course B, each CIL group formulated their inquiry question by 

identifying two web apps with similar purposes which could facilitate their lifelong 

learning. In the CILA, students were encouraged to use WASP to bookmark, 
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highlight, annotate, share, discuss and collaborate on the information sources 

collected for comparison between the two selected web apps; the integration of 

WASP to facilitate their CIL was voluntary. A two-page proposal (not graded) was 

submitted by each CIL group two weeks after the announcement of the CILA. 

Students were able to request a consultation session and seek suggestions on their 

proposal from the instructor. In the last two weeks of the semester, each CIL group 

presented its findings on the two selected web apps. Each CIL group then submitted 

its final report at the end of the semester. In Course B, the group presentation and 

the final report were treated as the CILA. 

 

4.3.3. Course C 

Course C was intended to develop students’ knowledge about quantitative social 

research and enable them to conduct quantitative social research. In this 13-week 

course, the instructor introduced the principles and procedures for conducting 

quantitative social research and taught the statistics application SPSS for the 

processing of quantitative data. Course C was a compulsory programme core course 

for Year 2 sociology students (sophomores). Few students in Course C were 

required to study Course A, as the student teacher programme consists of two 

majors. After this course, students were able to collect, analyse, present and report 

data in a quantitative research study with their self-formulated research questions. 

This course provided essential knowledge for students to prepare the honours 

project in Year 4 or Year 5. In Course C, all students attended the same lecture and 

were distributed in four tutorial sections because of the capacity of the venue. 

 

Course C was taught by the same instructor with a similar instructional sequence 
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and venue in both of the data collection cycles. This course included a two-hour 

lecture and a two-hour tutorial. In the lecture, the instructor outlined the procedures 

for conducting quantitative social research, and in the tutorial introduced practical 

skills and ICT applications (SPSS) required for quantitative research. The tutorial 

sessions of Course C were held in a research laboratory, where students could use 

the desktop computer or their personal computer for their in-class activities and 

facilitate their discussion for their CILA. 

 

Course C included three assessment methods: group assignments (40 points), 

examinations (40 points) and an individual assignment (20 points). Examinations 

on SPSS and written materials were included at the end of the course. The group 

assignments of Course C consisted of two parts: a research statement (15 points) 

and research proposal (25 points). The research proposal was treated as the CILA 

of this course. In each data collection cycle, the instructor prepared three CIL 

themes for each CIL group in their group assignments, e.g. social networks, 

education system, social capital, etc. In the research statement submitted in the 

middle of the semester, each CIL group was required to formulate its only research 

statement from one of the CIL themes together with a draft outline for their 

proposed research. On the basis of their research statement and the instructor’s 

feedback, each CIL group prepared and submitted their research proposal at the end 

of the course. The submitted research proposal included the introduction, literature 

review, methodologies and methods of data analysis. This research proposal was 

treated as the CILA of this course. The use of WASP was voluntary, and students 

were encouraged to use it to process information sources for preparing the research 

statement and research proposal. The instructor evaluated the CILA based on five 
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performance criteria (out of 100%): problem formulation (10%), literature review 

(40%), research hypotheses (30%), organization of writing (10%) and collaboration 

(10%). 

 

In the second or third week of the semester, the CILA and WASP were introduced 

in a two-hour tutorial. For the first 30 minutes of the tutorial, the instructor 

introduced the details of the CILA to the students. The instructor then gave the 

remaining time to the researcher to deliver the WASP tutorial. In the WASP tutorial, 

students bookmarked, annotated, discussed and collaborated on current news not 

related to their CILA, because students had not formed their CIL groups and 

identified their inquiry questions. According to the CILA requirement, students 

needed to gather two or three classmates as a CILA group. In conformity with the 

capacity limits of the tutorial venue, the instructor allowed students from different 

tutorial sessions to form their CIL groups. At the end of the third week of the 

semester, the researcher created CILA groups on WASP according to the group list 

prepared by the instructor. 

 

For the CILA of Course C, each CIL group was required to identify their research 

statement and prepare a research proposal based on the three CIL themes provided. 

In the CILA, students were encouraged to use WASP to bookmark, annotate, discuss 

and collaborate on information sources. Each CIL group submitted its research 

statement in the middle of the semester. The instructor then arranged individual 

group consultation for each CIL group to provide feedback and suggestions on their 

research statement. After that, each CIL group prepared its research proposal and 

submitted it at the end of the semester. The proposal is treated as the CILA of this 
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course. 

 

4.4. Chapter Summary 

Although Hong Kong Christian University is one of the older post-secondary 

institutions in Hong Kong, they have developed a good ICT infrastructure 

throughout the campus over the last 10 years. After the academic reforms of Hong 

Kong, the undergraduate curriculum has been extended from three years to four 

years, and the curriculum now aims to cultivate and foster students’ 21st century 

skills by implementing general education and multiple assessment methods. New 

grants to enhance T&L in the last decade enable researchers to develop web apps 

to facilitate T&L in the university, such as the development of WASP. With WASP, 

students can bookmark, highlight, annotate, discuss and collaborate on information 

sources (web pages and other text-based content) used in their assignments on the 

same platform. The three participating courses included a relatively highly-

weighted CILA, for which the voluntary use of WASP was expected to help students 

process, discuss and collaborate on the information collected throughout their CIL. 
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Chapter 5. Methodology 

5.1. Chapter Overview 

Chapter 5 describes the research approach adopted and the research methods 

employed to collect data for this study. First, the research approach is described. 

Based on the research approach, the research processes are then described, 

including the selection of the participants, the preparations of students’ CILA, and 

the procedures for data collection. The research methods and data collected in each 

data collection process are then described. Finally, the procedure for processing the 

data collected is described. This will lay the foundation to present and discuss the 

data in the subsequent chapters.  

 

5.2. The Research Context 

At the beginning stage of this study, the selection of the research approach presented 

a great dilemma concerning the choice between a quantitative and qualitative 

research approach. Most previous studies on SoAn tools have focused on the 

possibility of using them in undergraduate T&L or as the platform to complete a 

well-structured learning assignment, such as peer feedback and group-based 

language learning. However, there are few studies of SoAn tools to facilitate 

processing, discussion and collaboration on the information sources collected by 

students for CIL. Moreover, students’ perceptions and usage of SoAn tool in 

facilitating CIL had not been investigated. These two research gaps have limited the 

further development of SoAn tools and their introduction in facilitating CIL. After 
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discussion with my principal supervisor, he encouraged me to use a mixed-method 

approach to collect various data in this study for a comprehensive investigation. 

 

According to Johnson and Onwuegbuzie (2004) and Teddlie and Tashakkori (2011), 

in mixed-method research both quantitative and qualitative data are collected 

simultaneously. This allows qualitative data to add meaning to the findings on 

quantitative data, and vice versa. In addition, when different data collection 

methods are used to collect various data from the subject, the weakness of a single 

data set collected can be offset. This enables the researcher to conduct a broad and 

deep investigation of the research questions. As indicated in Section 1.4 above, the 

research questions of this study are: 

 

1. How do students integrate and use the SoAn tool in their collaborative inquiry 

learning? 

2. Do students believe the SoAn tool is useful and effective in their collaborative 

inquiry learning? 

3. How do students’ perceptions, usage of the SoAn tool, and learning outcomes 

in their collaborative inquiry learning correlate with each other? 

4. What challenges do students encounter when they integrate and use the SoAn 

tool in their collaborative inquiry learning? 

 

Referring to research question 3, three hypotheses are formulated to establish and 

test the relation and its significance between student perceptions, SoAn tool usage 

and learning outcomes. 
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H1a: Students’ perceptions of CL, SoAn tool and group process experience for 

their CIL will be positively associated with students’ usage of SoAn tool. 

H1b: Students’ perceptions of CL, SoAn tool and group process experience for 

their CIL will be positively associated with students’ learning outcomes in their 

CIL. 

H1c: Students’ usage of SoAn tool will be positively associated with students’ 

learning outcomes in their CIL. 

 

5.3. The Research Processes 

This section describes the processes of this study. It begins with the selection of the 

site, courses and students. Preparations for introducing WASP into the participating 

courses are then described. Finally, the data collection procedures are described. 

 

5.3.1. Site, course and interviewee selection 

After the research questions of this study were identified, the researcher started to 

select the site, courses and interviewees to conduct the study. This section describes 

the criteria and the reasons for the selection of the site, courses and interviewees. 

 

5.3.1.1. Site selection 

Appropriate site selection was essential for this study. The site must not only 

provide appropriate courses and interviewees for this research, but also minimize 

possible challenges faced by the researcher throughout the study. In considering 

sites for this study, the researcher applied the criteria suggested by Marshall and 

Rossman (2006) and Schwandt (1997, 2007): 
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 Relevance to the research study; 

 Availability and accessibility of the site; 

 High probability of rich and diverse content; 

 Trusting relationship likely between researcher and subjects; 

 Reasonable assurance of high-quality and credible data. 

 

Based on these criteria, the researcher selected Hong Kong Christian University (as 

described in Section 4.1). This site was chosen not only because the researcher 

belonged to this university as a current PhD student, but also because it met most 

of the criteria indicated above: 

 

 Relevance to the research study: At this site the cultivation of students’ 

21st century skills is an important part of their undergraduate study. Thus, 

CIL is becoming increasingly important for T&L at this site; 

  Availability and accessibility of the site: As the researcher formerly 

worked and is currently studying at this site, he was able to easily build a 

working relationship with course instructors. Moreover, the resources 

provided at the site simplify organisation of face-to-face interviews; the 

researcher contacted interviewees through campus e-mail and conducted 

interviews in the conference room of his department; 

 High probability of rich and diverse content: As CIL has become 

increasingly important for the T&L at this site, the researcher is able to 

collect rich and diverse data from participants’ CIL; 

 Trusting relationship likely between researcher and subjects: In the initial 
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stage of each data cycle, the researcher provided his contact information 

to the participants for technical support. Students in the participating 

courses recognised that they had help in the use of the social annotation 

tool;  

 Reasonable assurance of high-quality and credible data: As all students’ 

actions were recorded in the WASP database, the researcher selected the 

appropriate subjects and invited them to participate in the interview on 

the basis of the WASP database. 

 

5.3.1.2. Course selection 

After the study site was selected, the researcher began to identify and invite courses 

at Hong Kong Christian University to participate in this study. The identification of 

potential courses to participate in the study was conducted before the start of the 

pilot study and the main study. An e-mail invitation was sent to the instructor of 

each potential course. When the instructors of the potential courses replied and 

agreed to participate in this study, these courses became the participating courses 

of this study. To identify all potential courses to participate in this study, the 

criterion sampling method (Teddlie & Yu, 2007) was used to identify and select 

courses that suit the criteria for the introduction WASP in the CILA. The following 

paragraphs describe the procedures for obtaining course information and the criteria 

for selecting potential courses. 

 

To search the potential courses for this study, the researcher collected the 

information on each course offered at the site. This information was gathered from 

the public information provided on the university website. The researcher collected 
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the course list from the university intranet, then viewed the outline of each course 

on the department website. First, the researcher accessed the ‘Course Information 

page’ on the university intranet, which is public information for all students. On this 

page, all courses offered for undergraduates in the current and upcoming semester 

are listed. The researcher obtained the course code and name of each course for the 

coming semester. Based on the course information collected, the researcher 

accessed the department website for each course to search for the complete version 

of the course outline. The researcher obtained the course code, course name, course 

descriptions, tentative schedule and assessment methods from the course outline.  

 

When the information on the courses offered at the site was collected by the 

researcher, these courses were rejected. In this study, the researcher established four 

criteria for selecting potential courses, which focus on the description of the CIL 

listed in the course outline. These criteria are as follows: 

 

1.  Included a CILA as one of the assessment methods; 

2. Included a CILA with a relatively high assessment weighting; 

3. Required students to process numerous information sources for their 

CILA;  

4. Enrolled in by freshmen and sophomores as a G.E. or elementary level 

course. 

 

With regard to criterion 1, the researcher read the descriptions of each course to 

determine the assessment methods. The potential courses must include a CILA 

requiring students to work as a group on a self-developed inquiry question. The first 
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reason for this criterion was to ensure that the course instructors had previous 

experience conducting CILA in the course. If the instructor had introduced CILA in 

this course before, it could be assumed that the instructors had basic knowledge of 

CIL, such as the procedures for CIL and the role of the instructor. The second reason 

for this criterion was to minimize changes in the course objectives, learning 

outcomes and assessment structure. If the course instructor agreed to participate in 

the study, he would only need to rearrange the instruction by adding an extra WASP 

tutorial, thus minimizing the impact on the original course structure. 

 

With regard to the second criterion, for each potential course the CILA should 

comprise >25% of the course grade. The main reason for this criterion was the 

expectation that the high assessment weighting of the CILA required students to 

perform a semester-long CILA. With a relatively long period of time for their CIL, 

group members had a significant amount of time to discuss and collaborate 

throughout their CIL process. 

 

As concerns the third criterion, based on the nature and description of the courses, 

the CILA in the potential courses should require students to collect and process 

numerous information sources, such as websites and academic journals. When 

students are required to process abundant information sources collected for their 

CILA, they may apply different methods to process these information sources. 

Students might not be satisfied with the current web apps to process the information 

collected for the CILA, and the introduction of WASP provides an alternative for 

them to process, discuss and collaborate on the wide range of information sources 

collected for their CILA. 
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The fourth criterion for the potential course was that it should be a G.E. course or 

elementary level course that targeted freshmen and sophomores. When the 

researcher read the course description and outline, the course code was checked. At 

Hong Kong Christian University, the course code indicates the level of the course 

and the expected level of students. Course code beginning with ‘1xxx’ and ‘2xxx’ 

are elementary level courses for freshmen and sophomores, while ‘3xxx’ and ‘4xxx’ 

are advanced courses for students in Year 3 or above. In this study, the researcher 

only considered elementary level courses for freshmen and sophomores for two 

reasons: 1. A relatively long time to complete the course schedule. Compared with 

advanced courses, instructors had a relatively long time to deliver the course content, 

as students are expected to grasp subject knowledge at an elementary level. For this 

reason, there was greater flexibility for instructors to rearrange the course schedule 

to allow the introduction of new web app in the course. 2. Freshmen and 

sophomores are still adapting to the assignment settings and requirements of the 

university. In the first two years of students’ undergraduate study, they are still 

becoming familiar with the assignment methods and requirements, which differ 

from their previous studies. Most of the students are still adapting to learning 

methods with which they have little experience, such as collaborative learning and 

inquiry learning. Moreover, as the interviewees mentioned in the pilot study, the 

teachers in their previous studies seldom introduced web apps that might increase 

the quality and effectiveness of their work on assignments. In this situation, WASP 

had a high chance of being integrated and used by students to process the various 

information sources needed for working on their assignment. 
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The potential courses for participating in this study were invited by the researcher 

through campus e-mail. Based on the course outlines, all courses fulfilling the 

predetermined criteria were identified as potential courses in the pilot study and the 

main study. The e-mail invitation was sent to the instructors of all potential courses 

to invite them to participate in this study (Jupp, 2006, p. 244; Patton, 2002, p. 238). 

In the invitation letter, the researcher outlined the purpose of the study and the 

possible assistance to students provided by introducing WASP in their CIL. 

 

According to the four criteria described above, the researcher identified and 

selected 15 potential courses, of which three participated in this study. The original 

15 potential courses are offered by the language centre, faculty of arts, faculty of 

business, and faculty of social sciences in either AY 2015-16 (pilot study) or AY 

2016-17 (main study). The researcher then prepared and sent the e-mail invitation 

to the course instructors. In the invitation, the researcher outlined the purpose and 

procedures of this study, then the expected benefits of introducing WASP in students’ 

CILA were described. The course instructors were assured that there was only a 

minor adjustment needed in the course schedule if they participated in this study, 

and that the introduction of WASP provided a new way to cultivate and foster 

students’ 21st century skills. Of the 15 potential courses, instructors from three 

courses agreed to participate in this study. The detail of each course has been 

described in Section 4.3. 

 

5.3.1.3. Interviewee selection criteria  

Critical case sampling was used to select and invite subjects to participate in the 

individual face-to-face interviews. After the students’ consent was collected in the 
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questionnaire survey of each data collection cycle, the researcher exported the log 

file from the WASP database. In the WASP log file, all actions performed by 

students from the third to the fourteenth week were extracted. The number of 

actions performed by each CIL group was calculated. These actions included the 

number of bookmarks, highlights, annotations and replies on WASP within the CIL 

group. All CIL groups were sorted according to the number of actions recorded on 

WASP, and the top three groups in the participating courses were determined to be 

active groups, while the bottom three groups in the participating courses were 

deemed inactive groups. Using critical case sampling, all members of the most 

active and inactive groups (with consent) were first invited, and then the other four 

groups were invited to participate in the interview. In total, six groups were invited 

in each data collection cycle. This is because students’ response rate to the interview 

invitation in the pilot study was low. Figure 5.1 shows the steps for selecting and 

inviting students to participate in the individual face-to-face interview. 

 

Figure 5.1 Procedures for selecting and inviting individual face-to-face interviewees 

 

 

This sampling method allowed the researcher to collect an abundance of 

information from a small number of available cases (Struwig, Struwig & Stead, 

2001), and the interviews also allowed the researcher to generalize the problems 

and solutions (Patton, 2002) that students faced in their CIL. All selected students 

were invited to participate in the interviews after the semester examination period. 

The procedure for the individual face-to-face interviews is described in Section 

Identify consented 
student from 
questionnaire 
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Export WASP log file 
from WASP 
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5.4.2.4. 

 

5.3.2. Preparations for students’ CILA 

At the beginning of each data collection cycle, the researcher organised the WASP 

tutorial and prepared the WASP group for each CIL group in all participating 

courses. The purpose of the WASP was to introduce the functions of the SoAn tool 

to students. The researcher’s preparation of the group on WASP aimed to eliminate 

students’ preparation work on WASP so that they could use the tool immediately. 

The details of the WASP tutorial and the CIL group preparation are presented in the 

following section. 

 

5.3.2.1. WASP tutorial 

A 90-minute face-to-face tutorial was given to students for each section of the three 

participating courses (as described in Section 4.30). The WASP tutorial took at least 

one-half of the normal tutorial section (90 mins) of the participating courses, so 

instructors were required to rearrange the course schedule to add the WASP tutorial 

to their courses. 

 

The WASP tutorial was conducted in the second or third week of the semester. There 

were three objectives for this tutorial: 1. Introduce the WASP user manual to 

students for self-learning or review of the WASP functions throughout the learning 

process, 2. Introduce the meaning of CIL and the possible advantages of using 

WASP in their CILA, and 3. Introduce and demonstrate the basic functions of WASP 

to students. In this tutorial, the basic functions of WASP were introduced and 

demonstrated to students, providing scaffolding for students to learn how to use 
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WASP. It was expected that the tutorial would influence students to integrate and 

use WASP in their CIL (Gašević, Mirriahi, Dawson & Joksimović, 2017). 

 

The WASP user manual was prepared and distributed to students through the course 

instructors before the tutorial was delivered. Before the start of the semester, the 

researcher contacted the instructors from each participating course and confirmed 

the tutorial arrangements. When the arrangements for the tutorial were confirmed, 

the tutorial materials, the WASP user manual and contact for technical support, were 

sent to the instructors. The instructors were encouraged to upload the materials to 

Moodle (the LMS for distributing course material) for student access. By accessing 

the WASP materials on Moodle, students could prepare and review all functions of 

WASP with step-by-step user manual (Appendix II) and contact the development 

team to seek technical support by e-mail or telephone. 

 

The WASP user manual and presentation slide were written in English, while the 

medium used in the WASP tutorial matched the medium of instruction (MOI) in 

each course. The English-language WASP user manual and presentation slide 

ensured that all students at the site were able to read the user manual. During the 

preparation of the WASP tutorial, the MOI of each course was checked to ensure 

that the language used in the WASP tutorial was same as that of the course. With 

regard to the MOI of each course, an English-based tutorial was provided in all 

participating courses. When students seek technical support during or after the 

WASP tutorial, the researcher tried to respond in the MOI used at the beginning. If 

students were unable to understand the answer, the researcher used the student’s 

first language (Cantonese or Mandarin) to further explain the answer. This 
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arrangement ensured that students could solve their technical problems when using 

WASP. 

 

In the WASP tutorial, students were encouraged to use their own computers. 

Although all tutorial venues provided public computers for students to use for their 

IT-related in-class activities, students were encouraged to use their own notebook 

computers to access WASP. There were two reasons for this: 1. The researcher could 

address most of the technical problems (e.g. extension installation) when using 

WASP within the tutorial, and 2. Students avoided the need to install the extension 

again on their own computers after the tutorial. 

 

For each of the WASP tutorial sections, at least two development team members 

(including the researcher) participated as the tutorial instructor or technical support. 

In each tutorial session, each development team member had his or her own duty. 

The researcher of this study was responsible for introducing the functions of WASP 

to the students as the tutorial instructor or technical support, while the other 

development team member focused on students’ technical questions raised during 

the tutorial. 

 

The tutorial was divided into two parts. In the first part of the tutorial, as a warm-

up, the instructor introduced the meaning of CIL and how the SoAn tool may 

facilitate the CIL process. In this part, the researcher explained the definition and 

procedures of CIL and outlined the advantages of using CIL and the possible 

advantages of using WASP in CIL. In this 15-minute introduction, it was expected 

that students would develop a clear understanding of CIL and WASP, which may 
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be used to assist CIL groups in processing numerous information sources. 

 

In the second part of the tutorial, the instructor took 75 minutes to introduce and 

demonstrate the basic functions of WASP to students. The introduction of the WASP 

functions included creating a user account, installing the Chrome extension, 

bookmarking a web page, converting text-based content, highlighting and 

annotating content, sharing resources in a group and replying in a group folder, and 

exporting discussions with a reference list (see function descriptions in Section 

4.2.2). After the introduction and demonstration of each function, students were 

required to engage in hands-on practice with the particular function before the next 

function was introduced. During the hands-on section, students could raise their 

hands to seek technical support from the development team members. To reinforce 

the technical support provided to students, the researcher reiterated the technical 

support contact information presented on a slide. After this tutorial, students were 

to have a basic idea of how to use WASP for their CILA in the course. If students 

faced technical problems when using WASP, they could read the user manual or 

contact the researcher to seek technical support. 

 

5.3.2.2. Create sharing groups on WASP for each CIL group 

After the WASP tutorial, the researcher was responsible for preparing groups on 

WASP for each CIL group. When students submitted their finalised CIL group 

member list to their instructor at the end of the second week, the researcher 

collected the list from each instructor. The researcher then created the sharing group 

on WASP for each CIL group in each participating course within one academic 

week. There were two reasons for the researcher to create the new groups on WASP: 
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1. Ensure that all CIL group members, the course instructor, and the researcher were 

assigned to the correct sharing group, and 2. Ensure all annotations and discussion 

in the sharing group were related to their CILA. 

 

The WASP groups were created according to the finalised group list provided by 

the course instructors. Based on the experience in the pilot study, some of the WASP 

tutorials were scheduled in the ‘Add/ drop’ period of that semester (second or third 

week of the semester). Because of this arrangement, students might add or drop the 

participating courses or swap between tutorial sessions after the WASP tutorial. 

Thus, each CIL group was required to submit the member list to the course 

instructor at the end of the second week (after the ‘Add/ drop’ period). When 

instructors received the CIL group list, it was then forwarded to the researcher. All 

CIL group members, the course instructor(s) and the researcher were added to each 

group. This ensured that all CIL group members were added to the correct sharing 

group on WASP. The course instructor was added to all sharing groups in their 

course. This enabled the course instructors to read all annotations, discussions and 

collaborations in each CIL group and evaluate one of the assessed domains of 

students’ CILA, ‘Collaboration’. Finally, the researcher was added to all CIL groups, 

which enabled the researcher to diagnose and resolve technical problems on WASP 

when students sought technical support. 

 

In the sharing group prepared by the researcher on WASP, it was expected that all 

actions performed by students were related to their CILA. As some of the 

participating courses had not finalised their CIL groups, in the hands-on session 

students were asked to annotate information sources irrelevant to their CILA. Thus, 
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if they used the same group to prepare information sources for their CIL, 

annotations for their CIL may have become mixed with the annotations added in 

the tutorial. For this reason, the researcher created the sharing group on WASP for 

each CIL group. The sharing group on WASP identified the start of their CIL and 

recorded all discussions and collaborations for the CIL process. 

 

5.3.3. Work on the course CILA  

Students started work on their course CILA when they finalised their CIL group list, 

and they were required to complete and submit their CILA at the end of the semester. 

When the researcher performed all preparations for introducing WASP in the 

second/third week of the semester (as indicated in Section 5.3.2), students started 

work on their CILA through the introduction of WASP. The details of the CILA in 

each participating course is described in Section 4.3. The submission deadline of 

the CILA in the participating courses was scheduled before the start of the 

examination period. In total, students had more than 10 academic weeks to work 

for their CILA. 

 

5.3.4. Data collection in each cycle 

In each data collection cycle, data were collected from the beginning of the CILA 

until six weeks after the end of the semester. In this study, four data sources were 

collected from the participating students at multiple stages (Miles & Huberman, 

1994). These included a paper-based questionnaire, WASP log file, CILA marks 

and individual face-to-face interview. This section describes the process of the data 

collection, while the data collection methods are described below in Section 5.4.2. 

All actions performed on WASP were recorded on WASP database. This data was 
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being accessed when students’ consent was received together with the questionnaire 

survey. The data collection that involved interactions between the researcher and 

the three participating courses started in the middle of the semester. 

 

The first data source collected from the participating students was the paper-based 

questionnaire at the end of the semester. The researcher started to organise the 

survey with the help of the course instructors in the middle of the semester for each 

data collection cycle, although the survey was conducted in the last two lessons of 

the course. This arrangement was due to the half-semester course used in this study, 

and also provided flexibility for instructors in the semester-long courses to schedule 

the survey. Questionnaires were delivered to course instructors by hand one week 

before distribution. When course instructors distributed the questionnaire in the 

class, the researcher collected the questionnaires from course instructors by hand 

immediately. When the researcher collected the questionnaires, students’ consent 

for accessing their actions on WASP was collected.  

 

When students’ consent was received from the questionnaire survey, the researcher 

was able to access student actions on WASP as the second data sources for this 

research. Access to students’ WASP actions was divided into two stages related to 

different requirements in this study. The first access was conducted at the end of the 

last week of the semester. When the researcher received all students’ consent, the 

data were exported from the WASP database. The data were used to investigate the 

active and inactive groups in each participating course for invitations to the 

interview. The second access was conducted after the data collection cycle, when 

the researcher collected all students’ actions performed on WASP throughout their 
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CILA for data analysis. 

  

Semi-structured individual face-to-face interviews were conducted within two 

weeks after the examination period of the semester as the third data source for this 

research. The researcher invited the interviewees through campus e-mail starting 

from the third last day of the examination period. This arrangement brought three 

advantages to this study: 

 

1. Inconvenience caused to students was minimised as students had nearly 

finished their examinations; 

2. All invited students might read and conduct the interview before they 

departed from the university after examinations;  

3. Students’ memories about their CILA was fresh, as they had submitted 

their CILA two to three weeks before. Most of the interviews were 

conducted within two weeks after the examination period in the 

conference room of the researcher’s department. 

 

In the e-mail invitation, the details of the individual face-to-face interview were 

described. Based on the suggestions provided by Meho (2006), the subject line of 

the e-mail referenced the course code and the effective subject ‘Research interview’ 

to specify the purpose of the message. In the content of the invitation, the 

researcher’s self-disclosure, interview request, interview details and interview 

incentives were highlighted and presented in boldface to attract students’ attention. 

Finally, all possible interview time slots were listed (nine time slots per day in the 

upcoming two weeks), and students were able to choose two time slots from which 
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the researcher could select to resolve time conflicts between interviewees without 

further negotiation. In addition to the selected time slot, students were encouraged 

to provide their contact number for re-scheduling of the interview in the event of 

unforeseen circumstances. When the researcher booked the interview venue, an 

interview confirmation e-mail was sent to the interviewee. In addition, interviewees 

were reminded to attend the interview by e-mail on the day before. 

 

For each student invited, an interviewee code was assigned for confidentiality 

purposes. When the active and inactive CIL groups were identified from each 

participating course, an interviewee code was assigned to each group member to 

prevent leakage of the personal information. This code replaced the interviewees’ 

personal information on all interview-related materials, e.g. information sheet and 

transcript. Each interviewee code (e.g. CB-2016-S01) consists of three parts. The 

first two characters represent the participating course, e.g. CB is Course B. The 

second part consists of a four-digit number representing the academic year of the 

interview conducted, e.g. 2016 represented AY 2015-16. The third part is a two-

digit number representing the interviewee number assigned to each invited 

participant. 

 

Finally, the fourth data source of this research, students’ CILA marks, was collected 

from course instructors after the course grade announcement. When the course 

grade was announced, the researcher collected the finalised CILA marks from each 

instructor. When all four data sources were collected, the researcher began to 

analyse the data collected in this study. 
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5.3.5. The role of the researcher 

The researcher performed five different roles in different stages of this study to 

ensure that the research process proceeded smoothly and effectively. These 

included: WASP development team member, WASP tutorial presenter, WASP 

technical supporter, WASP system maintenance officer and researcher (data 

collection and analysis). 

 

In the first 29 months of this study, the researcher worked as a development team 

member for WASP. The aim of this development team was to develop the SoAn 

tool, WASP, which was used in the main study for this research. In the development 

team, the researcher was responsible for “WASP’s functions & requirements” and 

“WASP’s database structure design”, based on the literature on SoAn tools and 

findings in the pilot study. According to the requirements from the development 

team and students, the researcher instructed the programmer to develop WASP in 

the first 15 months of this research. In the 10th to 15th months and 22nd to 29th months 

of this study, the researcher was also responsible for WASP’s functional testing and 

debugging. To conclude the work in the first 18 months, the researcher worked as a 

project officer to develop and monitor the progress of WASP’s development. 

 

In addition to serving as the project officer of this study, the researcher also worked 

as the tutorial instructor and technical support in the two data collection cycles of 

the main study. In the 17th and 29th months of this study, the researcher was 

responsible for arranging and managing the WASP tutorials in the three 

participating courses. In the WASP tutorials, the researcher either taught the tutorial 

or provided technical support for the students (as described in Section 5.3.2.1). In 
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addition to the technical support provided in the tutorial, the researcher also 

provided technical support to all participating students throughout the semester. In 

each data collection cycle, the researcher provided the technical support contact 

information via a message in the course room of the LMS and an announcement at 

the end of the WASP tutorial. In these two ways, students could contact the 

researcher by e-mail or telephone when encountering difficulties in using WASP or 

to report system failure. 

 

After the tutorial, the researcher did not contact students actively throughout the 

semester. This allowed students to decide whether to integrate and use WASP in 

their CILA without any influence from the researcher, and also allowed the 

researcher to investigate students’ CIL learning process from an outsider’s point of 

view (Simon, 2011) without unnecessary intervention in their learning process. 

 

In the last seven months of this research, the researcher was also responsible for 

WASP system maintenance. As the programmer left the development team in the 

30th month of this study, the researcher took over this responsibility. The researcher 

was required to monitor the system. When the system was out of service, the 

researcher needed to perform a preliminary diagnosis and restart the system. If the 

researcher could not handle the critical failure, such as WASP data corruption due 

to a hardware failure in the 34th month of this study, the researcher contacted the 

programmer to repair and recover the system together. 

 

At the end of each data collection cycle, the researcher also worked as a ‘researcher’ 

to collect data from the participating students. At the end of each data collection 
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cycle (20th, 21st, 32nd and 33rd months), the researcher collected the four data sources 

from the participating courses. First, the researcher contacted course instructors to 

distribute the questionnaire in the last two lessons of each course. Second, the 

researcher acted as an interviewer to conduct individual face-to-face interviews 

with selected students from each participating course. Third, the researcher 

exported the WASP activity log from the WASP server. Finally, the researcher 

collected students’ CILA marks from the course instructors. 

 

5.3.6. The research process flowchart 

This section describes the research processes for the entire study and in each data 

collection cycle in an overview diagram. A timeline diagram is used to explain the 

research process in chronological order for each data collection cycle. The timelines 

summarise the research processes of the entire study, as shown in  
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Figure 5.2, and the research processes in one data collection cycle, as shown in  
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Figure 5.3. 
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Figure 5.2 Timeline of the research processes of the entire study 

 

  

Month

1 - 4

• Select the site of this study

• Invite participating courses in pilot study

• Design the functions of WASP

Month

5 - 9

• Conduct pilot study

Month

10 - 15

• Develop WASP according to the proposed functions list and students' feeback 
in pilot study

• Functions testing and debug of WASP

Month

15 - 16

• Invite courses to participate in the main study

Month

17 - 21

• Conduct the first data collection cycle of the main study

Month

22 - 29

• Data analysis for data collected in first data collection cycle

• Enhance functions of WASP

• Functions testing and debug of WASP

Month

29  - 33

• Conduct the second data collection cycle of the main study

Month

34 - 36

• Data analysis for data collected in two data collection cycles
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Figure 5.3 Timeline of the research processes in each data collection cycle 

 

  

Before the 
Semseter

• Arrange WASP tutorials

• Prepare WASP tutorial note

• Prepare material for data collection

2nd/ 3rd 
week of the 

semester

• Deliver WASP tutorial

• Distribute contact for technical support

• Collect students' activities through WASP log file

6th/ 7th 
week of the 

semester

• Prepare questionniare survey circulation

• Collect students' activities through WASP log file

9th to 13rd 
week of the 

semester

• Circulate questionnaire survey (last two lessons of the course)

• Collect students' activities through WASP log file 

After the last 
week of the 

semester

• Export WASP activity log file to identify interviewees

• Collect students' activities through WASP log file 

First day of 
Examination

• Export WASP activity log file for data analysis

After the 
examination 

period

• Conduct semi-structured individual fact-to-face interviews

• Collect students' CILA mark from course instructors
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5.4. The Research Method 

This study employed a mixed-method approach. This section begins with the 

description of the definition and the advantages of employing such an approach. 

The four data collection methods used in this study are then described. The ethical 

considerations, data preparation and data analysis of this study are also described. 

Finally, the validity and reliability of the collected data are discussed. 

 

5.4.1. Mixed-method approach 

According to Creswell (2012), Creswell and Plano Clark (2011), Jupp (2006) and 

O'Leary (2010), mixed-method research combines use of both quantitative and 

qualitative methodologies to collect, analyse and ‘mix’ data within a single study to 

address the research questions. The use of mixed-method research in this study, as 

either qualitative or quantitative research, was insufficient to fully understand the 

situation in order to answer the research questions. The data collected using each 

method served ‘different, but complementary roles’ in the study (Sogunro, 2002), 

roles which could not achieved with other methods. Among the various types of 

data collected, each was not only be treated as an independent component. In fact, 

the data collected were should be linked and embedded with other data to answer 

the research questions. As a result, the findings could be triangulated and supported 

between the quantitative and qualitative results (Creswell, 2013a, 2013b). 

 

Quantitative research is an inquiry into a social or human problem through a 

collection of variables in a theory and/or a framework from subjects. Data are 

collected from the subjects while the collection of variables are measured in terms 

of numbers (such as ratings and scores). The numerical data collected are then 
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processed by statistical analysis. The result allows the researcher to explain, predict 

and/or control the phenomenon of interest and predict the truthfulness of the 

generalizations of the theory (Creswell, 1994; Gay & Airasian, 2000; Jupp, 2006; 

Punch, 2013). Qualitative research is an inquiry process of understanding a social 

phenomenon and processes by investigating a complex and holistic picture from 

subjects in particular contexts. Data are collected from specific subjects in either a 

controlled or natural setting, and the data are not in the form of numbers (non-

numerical data, such as interview and participant observations). The collected data 

are transformed into written before further processing. In this way, a collection of 

extensive data on many variables can be obtained. Furthermore, situational 

examples can be obtained so as to present the situation over an extended period of 

time. Based on these data, the social phenomenon and processes in particular 

contexts can be constructed and reported (Creswell, 1994; Gay & Airasian, 2000; 

Guba & Lincoln, 1994; Jupp, 2006; Punch, 2013; Stake, 2010). Using a mixed-

method approach, the implementation of quantitative and qualitative research 

methodologies allows the researcher to collect both numerical data and non-

numerical data in a single study. This allows the researcher to better investigate and 

develop a comprehensive answer to the research questions. 

 

5.4.1.1. The advantages and disadvantages of employing mixed-method approach 

Using mixed-method research in this study creates a number of advantages (O'Leary, 

2010) that assist in investigating and developing a better understanding of the 

research questions (Creswell, 1994). First, the strengths of each data collection 

method provide a better understanding of the research questions. Each data 

collection method has its own strengths and weaknesses. If only one method is 
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employed in a study, the weaknesses of that method are reflected, limiting the 

investigation of the research findings. For example, students’ perceptions of using 

WASP collected through the questionnaire do not explain the cause of their 

perceptions. When the mixed-method approach is employed, the weaknesses of a 

single data collection method are offset by other methods (Johnson & Onwuegbuzie, 

2004; Teddlie & Tashakkori, 2003, 2011). Second, the research questions can be 

better investigated and answered by using different approaches. When various 

research methodologies are used, both numerical data and non-numerical data on 

the selected site are achieved. The various data provide a much clearer view of the 

selected site compared with a single data collection method. Third, a broad picture 

can be developed from the data collected. From the various type of data collected, 

narratives and dialogues can enrich the depth and insight of the numerical data 

collected by the quantitative methodologies, while the statistical analysis can add 

precision to the non-numerical data collected by the qualitative methodologies 

(O'Leary, 2010). This allows the researcher to develop the research findings based 

on all data collected. Finally, triangulation can be achieved among the various types 

of data gathered. The researcher can triangulate between various data types 

collected, enabling convergence, cross-validation and cross-verification (Jupp, 

2006). 

 

Before the researcher decided to employ the mixed-method approach in this study, 

the drawbacks of using this method were also examined. Compared with the use of 

a single research method, Creswell (2012) notes that the constraint of this approach 

is the time requirement, i.e. a much longer time is needed in order to complete the 

study. This includes extra preparation time for materials and instruments in both 
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quantitative and qualitative data collection. In addition, the researcher requires 

more time and more procedures to schedule data collection for the study. Given the 

various types of data collected, the researcher also required a longer period of time 

to analyse the data collected. Although the researcher required a longer period of 

time to employ the mixed-method research, the researcher believed it was 

worthwhile due to the lack of previous research in this area. Using the data collected 

in this study, the researcher was able to conduct a broad and deep investigation to 

answer the research questions (Creswell, 2012; Sogunro, 2002). 

 

5.4.1.2. The reasons for employing a mixed-method approach in this study  

The decision to employ the mixed-method approach was made based on two 

reasons. 1. Few studies have been conducted in this research area, and 2. The mixed-

method approach allowed both broad and deep investigation of the research 

questions. With regard to the previous studies on SoAn tools, few studies have been 

conducted on introducing a SoAn tool in facilitating CIL. As indicated in Section 

3.3.3, most of the previous studies focus on describing the possibility of introducing 

SoAn tools into university students’ T&L (Blake & Morse, 2016; McLoughlin & 

Lee, 2007; Patel, 2017; Sera, 2015). Although some studies have tried to investigate 

how SoAn tools can facilitate peer feedback (Curcher, 2011; Gao, 2013; Miller et 

al., 2012) and language learning (Castek et al., 2014; Chen & Chen, 2014; Lu & 

Deng, 2013) , few studies have required students to use the SoAn tool as a platform 

to process, discuss and collaborate for a CILA. The employment of a mixed-method 

approach allowed the researcher to collect both quantitative and qualitative data in 

a research area where little data has been collected in previous studies. 
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5.4.2. Data collection methods 

In this study, four data collection methods were employed to collect both 

quantitative and qualitative data in each data collection cycle. At the beginning of 

the study, the researcher figured out the setting and resources provided at the 

selected site. Based on the setting and resources provided for this study, the 

researcher explored and decided to included four data collection methods to answer 

the research questions (Catanzaro, 1988; Elo & Kyngäs, 2008; Marshall & Rossman, 

1995). By employing the selected data collection methods, various data for this 

study (audiotape, data in textual and numerical form) were collected (Creswell, 

2012, p. 549; Jupp, 2006, pp. 57-58; Schwandt, 2007, p. 61). 

 

As indicated above in this chapter, four methods were used to collect quantitative 

and qualitative data in this study. In each data collection cycle, quantitative data 

were collected through the paper-based survey, WASP log file and CILA marks. In 

addition, qualitative data were collected through individual face-to-face interviews. 

The descriptive and inferential statistics to answer research questions 1, 2 and 3 

were prepared using the quantitative data, and the descriptive details to answer 

research questions 1, 2 and 4 were prepared through the qualitative data (Creswell, 

2013a). 

 

The duration of the four data collection methods was two months in each collection 

cycle. Instead of collecting all data at the same time, the data collection was divided 

into four phases (Miles & Huberman, 1994) in each data collection cycle. The four 

data collection phases were 1. Students’ actions recorded on the WASP database 

throughout their CILA, 2. The survey conducted in the last two lessons of the course, 
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3. Individual face-to-face interviews conducted after the examination period, and 4. 

CILA marks collected after the release of the course grades (see Figure 5.4). This 

arrangement was for two reasons: 1. To obtain students’ consent as a prerequisite 

for the identification and selection of interviewees and 2. The availability of 

students’ CILA marks. After students’ consent was received, the WASP log file was 

accessed and analysed to identify individual face-to-face interviewees. With regard 

to the availability of students’ CILA marks, the researcher decided to acquire this 

data source after the course grade release. This not only allowed course instructors 

to have sufficient time to mark the CILA, but also ensured that all CILA marks 

collected had gone through the university approval procedures. 

 

Figure 5.4 Data collection processes in each data collection cycle 

Semester begins   Semester ends    Exam period  Course grade released 

 Questionnaire 

Survey 

(Q. 2, 3) 

 

WASP activity log collection (Q. 1, 2, 3)   

    CILA mark 

collection (Q. 3) 

     Individual face-to-face 

interview (Q 1, 2, 4) 

 

Three quantitative methodologies were employed to investigate how the SoAn tool 

facilitated students’ CIL in this study: the paper-based survey, WASP log file, and 

CILA marks. The survey was employed to investigate students’ perceptions and 

experiences of CIL and WASP before and during this study. The WASP log file was 

employed to collect students’ actions on WASP (interactions and collaborations) 

throughout the CIL process. Finally, these quantitative sources will allow the 

researcher to discover the relationship between students’ perception, WASP usage 

and learning outcomes for their CILA as facilitated by the SoAn tool. For the 

qualitative methodology, a semi-structured individual face-to-face interview was 
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employed to collect data from selected students. Through these interviews, the 

researcher gained an in-depth understanding of students’ integration and usage of 

WASP in this study, and this also allowed the researcher to investigate challenges 

students encountered when using the SoAn tool in their CIL. 

 

All materials for data collection were prepared in English, while the individual face-

to-face interviews were conducted in the interviewees’ first language (Cantonese or 

Mandarin) to allow for free expression. In Hong Kong, university students’ English 

proficiency is one of the admission requirements, so most of them are able to read, 

write and speak English. For this reason, the survey was conducted in English. For 

the interview, the materials (information sheet and interview questions) were 

initially prepared in English. However, it was observed in the pilot study that 

students expressed their ideas and feelings more precisely using their mother tongue. 

Therefore, in the main study, the researcher decided to conduct individual face-to-

face interviews in the student’s first language (the researcher is also proficient in 

both Mandarin and Cantonese). Because of this change, the researcher translated 

the interview questions from English to Chinese, while the information sheet 

remained in English for students to complete. All interviews were recorded and 

transcribed in Chinese and then translated into English for data analysis after the 

interviews. 

 

Data collected from the same student in different courses and/or different data 

collection cycles were treated as different data entries. In the two data collection 

cycles of this study, a few students participated in this study more than once because 

they were enrolled in multiple participating courses (see the course description in 
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Sections 4.3). The data collected in these situations are treated as distinct data items 

for this research because their activities and opinions reflect their CIL in the 

particular participating course.  

 

5.4.2.1. Paper-based survey 

At the end of the semester in each data collection cycle, students in each 

participating course were invited to complete a paper-based questionnaire. This 

questionnaire consisted of two parts: the consent for accessing data related to their 

CILA (see Section 5.4.3) and the survey questions. The questionnaire aimed to 

collect students’ previous experiences with SoAn tools and CL, the perceived 

usefulness and effectiveness of WASP’s functions, perceptions on their CIL 

processes, and the possibility of using WASP after this course. 

 

The questionnaire was circulated in the last two lessons of the course to suit the 

course schedule (for more detail see Section 5.3.4). The course instructors were 

encouraged to distribute the questionnaire in the last two lessons of the course. The 

timing of the questionnaire was for two reasons: 1. This provided the longest time 

for students to use WASP, and 2. It provided the longest time for students to develop 

their perceptions of CIL and WASP, as they had nearly completed their CIL process. 

In the last two lessons of each participating course, students were asked to fill in 

the paper-based questionnaire during the break or in the last 25 minutes of the lesson 

on a voluntary basis. To suit the schedule of the different courses, course instructors 

were in charge of the distribution and collection of the questionnaire. Before the 

distribution of the questionnaire, the purpose of the research and the voluntary 

nature of the questionnaire were outlined by the instructor and stated on the first 
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page of the questionnaire. On average, students took 15 minutes to complete the 

questionnaire, and no inquiries on the questionnaire were received.  

 

Two techniques suggested in Jupp (2006) were used to enhance the response rate 

on the questionnaire: 1. Circulate the paper-based questionnaire during the lesson. 

Based on the study by Nulty (2008), “face-to-face administration” by the instructor 

in the lesson is one the major factors that can enhance the response rate. This 

produces a better response rate than an online survey or paper-based questionnaire 

with no administration; 2. Circulate questionnaire in both of the last two lessons. 

Instructors were encouraged to circulate the questionnaire in both of the last two 

lessons, inform and remind students who had not completed the questionnaire 

before distributing it for the second time. This arrangement provided two chances 

for those absent at either lesson to complete the questionnaire, thus improving the 

response rate. If more than one questionnaire response was received from the same 

student, the latest response was admitted for data analysis based on the date 

indicated by the student in the consent form. 

 

The questionnaire included 42 questions in six sections. In the first section, the 

student’s background information was collected. The second through sixth sections 

reflected the relationship between WASP and their CIL process. Students were 

asked to rate each statement about their perceptions of CIL and SoAn tools. A 5-

point Likert scale was used on all questions: (1) Strongly Disagree, (2) Disagree, 

(3) Neutral, (4) Agree and (5) Strongly Agree (Jamieson, 2004; Jupp, 2006, p. 161). 

 

The background information section included their student ID number (SID), year 
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of study, gender and field of study (four questions). In addition to the necessary 

background information, the SID was used as the key variable to combine the data 

collected from other data collection methods (WASP log file and CILA mark) for 

data analysis. 

 

In the second section, students’ previous experiences with SoAn tools were 

collected. In this way, the researcher investigated these experiences and the 

purposes of using SoAn tools (Gašević et al., 2017; Janssen, Erkens, Kirschner & 

Kanselaar, 2009; Su, Yang, Hwang & Zhang, 2010). In coherent with students’ 

possibility of using WASP after this study, students reported whether they had ever 

used any SoAn tool before participating this course. When students indicated that 

they had used SoAn tools before, they were asked to identify the purposes for using 

SoAn tools before taking the participating course (Su et al., 2010). With regard to 

their previous usage, students were required to rate the usefulness of SoAn tools in 

their “individual academic work/learning” and “academic group projects/learning” 

before this study on a 5-point Likert scale as described above. In this section, 

students’ cognition and usage (if any) of SoAn tools before taking the participating 

courses were investigated. This allowed the researcher to investigate the popularity 

of SoAn tools among students before WASP was introduced in this study. This 

provided the background information for answering research question 1. 

 

The third section involved students’ previous perceptions of collaborative learning. 

When a CILA is given to students in the participating course, it is important to 

investigate their perceptions of how collaborative learning facilitated their studies 

before taking the participating course. Students’ previous perceptions of 
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collaborative learning were used to investigate the correlations between student 

usage of WASP and their CIL learning experiences in order to answer research 

question 3. Following Clinton and Kohlmeyer (2005), students were asked to 

evaluate the usefulness of collaborative learning based on four dimensions: 

 

 1. Does it enhance my problem-solving skills; 

 2. Does it deepen my understanding of a particular subject; 

 3. Does it motivate me to learn;  

 4. Does it develop multiple-perspective thinking? 

 

The fourth section investigated the relationship between the integration and usage 

of WASP and students’ CIL. In this section, the usefulness and effectiveness (ease 

of use) of WASP’s functions in students’ CILA were examined. The questions were 

designed based on three domains: 1. The CIL procedures (see Section 3.2), 2. The 

WASP functions and suggested utility (see Session 4.2.2 and Su et al. (2010)), and 

3. Studies on online learning environments and collaboration studies (Chu & 

Kennedy, 2011; Wen, Tsai, Lin & Chuang, 2004). In the first part of this section, 

the usefulness of the WASP functions in each stage of students’ CIL, they were 

asked to evaluate the perceived usefulness of the functions of WASP for their CIL 

in terms of six aspects: 

 

1. Organising information by bookmarking; 

2. Categorising information by tagging; 

3. Elaborating text by annotating; 

4. Sharing opinion/ideas among group members; 
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5. Exchanging ideas with group members; 

6. Developing ideas with group members. 

 

In the second part of this section, the perceived effectiveness of the functions of 

WASP for students’ CIL was examined based on four statements: 

 

1. WASP is easy to use; 

2. It is easy to share resources on WASP; 

3. It is easy to exchange resources on WASP; 

4. It is easy to organise resources on WASP. 

 

These questions allowed students to express their perceptions of WASP in their CIL, 

which allowed the researcher to ascertain whether WASP can facilitate their CIL. 

This section supports the answers to research questions 2 and 3. 

 

The fifth section investigated students’ experience throughout their CIL processes 

in this study. This section contained 13 questions used in the instructor-assigned 

and student-selected group research by Hilton and Phillips (2010) based on the 

questionnaire developed by Aubé and Rousseau (2005). When students’ 

experiences throughout their CIL processes were collected, these can be used to 

investigate the relationship between students’ perceptions, their WASP usage and 

their learning outcomes. In these 13 questions, students were asked to evaluate their 

CIL working process in four domains: 

 

 1. Degree of participation (2 questions) 
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2. Workload sharing (3 questions) 

3. Task interdependencies (3 questions) 

4. Supportive behaviours (3 questions) 

 

These questions allowed students to express their perceptions of the CIL process in 

the participating course. This section supported the researcher in answering 

research question 3. 

 

In the last section, students were asked to estimate the possibility of using WASP 

after the completion of the participating course. If students would consider using 

WASP in the future, instead of asking about the possibility of using WASP in other 

courses, following Su et al. (2010) study, the researcher inquired about the 

possibility of using WASP in different learning situations by two follow-up 

questions regarding the possibility of using WASP for their “individual academic 

work/learning” and “academic group projects/learning”. These data provide 

suggestions for further research regarding the introduction of SoAn tools in students’ 

CIL. 

 

5.4.2.2. WASP log file 

The WASP log file recorded every action performed by each student. This was then 

used to investigate students’ usage of WASP throughout their CIL in the 

participating course. In computer science, the ‘log file’ is a computer file that 

records every interaction between the application and each user (Peters, 1993). The 

WASP log file recorded every action performed by each student on WASP. When 

students performed an action on WASP, such as bookmarking, annotating and 
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commenting on the collected information sources, these actions initiated a new 

entry row in the WASP database. Each entry row on WASP contained ten data fields, 

including the timestamp of the action, SID of the sender, SID of the receiver, sharing 

group ID, highlighted content, annotation or reply on the highlighted content, title 

of the content, URL of the content and tag-words. Based on the recorded actions on 

the WASP database, students’ usage and interactions in their CIL can be investigated. 

 

The WASP log file was exported after all students submitted their CILA in each 

data collection cycle for data analysis. In each data collection cycle, the WASP log 

file was exported twice. The first export was performed just after the researcher 

collected students’ consent in the questionnaire survey at the end of the semester. 

The data were used to identify and select the interviewees. The second export was 

performed when all students submitted their CILA. To ensure that all students had 

submitted their CILA, the second export was conducted on the first day of the 

semester examination period. By the start of the examination period, it was assumed 

that all assignments were submitted to the course instructor for grading. The log file 

exported from the WASP database included all actions performed by all students 

for their CILA in the entire data collection cycle. Based on the WASP log file, 

students’ actions and interactions between group members became available for 

investigation. These data were used to answer research questions 1, 2 and 3. This 

includes how students use the SoAn tool when it is introduced in their CIL, and the 

relationship between students’ usage on WASP, perceptions of CL and WASP, 

group process experiences, and the learning outcomes of their CILA. When both 

data collection cycles were completed, the log files from each data collection cycle 

were merged for further investigation on research questions 2 and 3. The combined 
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log file was treated as one of the data sources in this study. 

 

5.4.2.3. CILA marks 

The CILA mark of each participating student reflected their achievement on the 

expected learning outcomes. After the course grade release in each data collection 

cycle, the CILA mark of each participating student was collected from the course 

instructors by e-mail. Based on the principles of OBTL, the CILA mark reflected 

students’ achievements with regard to the intended learning outcomes of each 

course assignment. With students’ consent for accessing WASP-related data as 

indicated in the survey, the CILA marks of all consenting students were collected 

and used in this study. These data were used to answer research question 3 regarding 

the relationship between various other data types and the learning outcomes of 

CILA. 

 

5.4.2.4. Semi-structured individual face-to-face interview 

In the interview, selected students were invited to describe the integration and usage 

of WASP in their CIL after the examination period. After the researcher received 

students’ consent in the paper-based questionnaire survey (see Section 5.4.2.1), 

interviewees were selected according to the criteria described in Section 5.3.1.3 and 

invited using the procedure indicated in Section 5.3.4.  

 

The interviews conducted in this study provided in-depth data concerning how 

CILA can be facilitated by the introduction of WASP. Among the available 

qualitative research methods, the researcher decided to conduct interviews, as this 

method provides the desired data by collecting stories of experience together with 
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their thoughts and behaviours to gain the understanding of human beings (Boyce & 

Neale, 2006; Cannell & Kahn, 1953; Fontana & Frey, 2000, p. 645; Schwandt, 2007, 

p. 163). The type of interview chosen for this study was the individual semi-

structured face-to-face interview. Although this is the most time-consuming and 

costly approach (Creswell, 2012, p. 218), this method was used to collect qualitative 

data in this study for three reasons: 

 

 1. Freedom of expression throughout the interview process; 

2. Ability to encompass the whole CIL working process from different 

interviewees in the same group; 

3. Possibility to ask additional questions for further investigation and 

clarification. 

 

In the absence of other group members, interviewees were free to express their 

feelings throughout the interview. When interviewees described their CIL working 

process, they were able to evaluate the performance of their group members. They 

may feel uncomfortable doing so in the presence of other interviewees. In the 

individual face-to-face interviews, interviewees were free from the uncomfortable 

feeling with the presence of group members (Cannell & Kahn, 1953; Gill, Stewart, 

Treasure & Chadwick, 2008; Kaplowitz & Hoehn, 2001) and expressed their 

perceptions and attitudes towards their CIL freely to the researcher (Creswell, 2012, 

p. 218). 

 

Members of all selected CIL groups were invited to participate in the interview. 

This helped the researcher not only reconstruct the entire CIL learning process, but 
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also triangulate information provided from different interviewees. In the face-to-

face interview, interviewees may speculate, exaggerate or forget parts of their CIL 

working process when they recap their memory from more than a month before. 

When different group members are interviewed, information provided between 

them can be used for triangulation and validation. This process eliminated the 

speculation by an individual (Kaplowitz & Hoehn, 2001) and allowed the 

researcher to identify interviewees’ exaggerations and fill in the missing parts of 

their CIL stories. 

 

Additional questions may be asked to further investigate and clarify the answers 

after interviewees answer the predetermined interview questions. In the semi-

structured interview setting, the predetermined interview questions provide 

guidance for collecting the same data from different interviewees (David & Sutton, 

2004). If appropriate based on the interviewees’ responses, additional questions can 

be asked for the further information (Corbetta, 2003).  

 

All individual face-to-face interviews were conducted within the university campus 

with audiotaping for further analysis. In both data collection cycles, all interviews 

were conducted in the conference room of the researcher’s department. This venue 

is free from interruptions and quiet for audiotaping (Creswell, 2012, p. 221). All 

interviews were completed within 65 minutes with most taking between 50 and 60 

minutes. In light of the interviews conducted in the pilot study, interviewees were 

allowed to use their mother tongue instead of English to conduct the interview. All 

interviews were audiotaped with a digital voice recorder based on the interviewees’ 

consent. This allowed the researcher to focus on the conversation with the 
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interviewees and ask meaningful questions. 

 

In the individual face-to-face interview, various information was collected from the 

interviewees to answer the research questions. First, the usage of WASP and web 

apps was examined based on the information sheet. Second, the entire CILA 

working process in their group was investigated. Third, the reasons for integrating 

and using WASP in their CIL group were investigated. Finally, the challenges and 

feedback regarding the use of WASP in their CIL were investigated. According to 

the interviewees’ responses, the benefits of integrating and using the tool in each 

CIL procedure were identified and investigated.  

 

Before the interview, each interviewee was required to fill in an information sheet 

to recap the usage of WASP and other web apps in each stage of their CIL. In this 

study, inquiry learning can be divided into four stages, following Bell et al. (2010). 

On the information sheet, each interviewee was asked to identify the usage of 

WASP together with other web apps used as their working and communication 

platform in each stage of their CIL (Appendix V). From the interviewees’ point of 

view, they could recap their CIL learning process when completing the information 

sheet. From the researcher’s point of view, an outline of students’ usage of different 

apps and communication methods in each CIL stage was achieved. This allowed 

the researcher to distinguish areas of additional questioning for investigating 

students’ collaboration and knowledge co-construction in each CIL stage. 

 

At the beginning of the individual face-to-face interview, some warm-up questions 

were asked to get more personal background information from the interviewees. 
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Each interviewee was asked to describe their expectations of the course and 

experiences in collaborative learning or inquiry learning in their previous studies. 

They were then asked to describe their learning about the use of WASP through the 

tutorial provided. Based on these questions, the researcher gained a better 

understanding of the personal profile of the interviewee and their understanding of 

the two key elements in this study, CIL and the SoAn tool (WASP). 

 

After the warm-up questions, interviewees were asked to describe why and how 

WASP was integrated into each stage of their CIL with reference to the completed 

information sheet. The interviewees were then asked to compare and contrast the 

procedures with their previous CILA. The changes of the procedures before and 

after the introduction of WASP in their CIL can thus be compared and contrasted. 

They were then asked to describe the challenges they faced when they integrated 

and used WASP in their CIL. With regard to each challenge, interviewees were 

asked to explain the solution the challenge(s). Interviewees’ experiences allowed 

further evaluation of the functions of WASP and reflection on introducing the SoAn 

tool in their CIL. Additional probing questions were asked to collect more in-depth 

information to clarify any ambiguity or confusion. Qualitative data to answer 

research questions 1, 2, and 4 were collected through these interviews. 

 

5.4.2.5. Research questions and data collection methods 

From the four data collection methods described above, the data collected were used 

to investigate the research questions of this study. Table 5.1 lists how each data 

collection method was used to answer the research questions of this study. 
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Table 5.1 Data collection methods used to explore the research questions 

Research Question 

Data Collection Method 

Paper-based 

survey 

(n=377) 

WASP 

log file 

(n= 

4010 

actions) 

CILA 

mark 

(n=375

) 

Individual 

face-to-face 

interview 

(n=7) 

1. How do students integrate and use the 

SoAn tool in their collaborative 

inquiry learning? 

    

2. Do students believe the SoAn tool is 

useful and effective in their 

collaborative inquiry learning? 

    

3. How do students’ perceptions, usage 

of the SoAn tool, and learning 

outcomes in their collaborative 

inquiry learning correlate with each 

other? 

    

4. What challenges do students 

encounter when they integrate and 

use the SoAn tool in their 

collaborative inquiry learning? 

   
 

 

 

5.4.2.6. Experimental and control groups 

In this study, students (subjects) in the experimental group and control group were 

classified according to their activeness on WASP. When the WASP activity log file 

was exported from the database, the number of activities within the data collection 

period of each student were calculated. For each participating course, students that 

performed actions on WASP were consider as the members of the experimental 

group, while students who had not performed any actions on WASP were 

considered as the members of the control group. Because of this categorisation, the 

number of subjects in the experimental and control groups varied among the three 

participating courses. 

 

5.4.3. Ethical Considerations 

Permission to conduct the study was received from the committee on the “Use of 
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Human & Animal Subjects in Teaching & Research” (HASC) at Hong Kong 

Christian University in July 2016. The purpose of this committee (2017) is that it 

“assures protection of the rights and welfare of persons participating in the research, 

and also to ensure that all potential hazards as known by the investigator have been 

disclosed and that acceptable safety measures will be implemented”. 

 

Two consents were collected from students when they participated in different data 

collection stages of this study. In both of the consent forms used, the study aims, 

the estimated participation duration and the voluntary nature of participation were 

described. Students acknowledged that their participation in this study had no 

correlation with their CILA mark. These consents permitted the researcher to access 

and analyse various data collected for this study. The first consent form (Appendix 

III) was circulated and collected together with the survey from all students in the 

three participating courses. This consent form permitted the researcher to access 

students’ questionnaire survey data, activities on WASP (log file) and CILA mark. 

The second consent (Appendix V) was distributed and collected among all 

individual interviewees. This consent form explained the interview procedure and 

rights and benefits of interviewees. In addition, the amount of the incentive (HKD 

$100) which interviewees received after the completion of the interview was 

declared (Committee on the Use of Human & Animal Subjects in Teaching & 

Research, 2012; Fink, 2000). 

 

When the researcher collected data from the students, data were processed to protect 

against personal information leaks before the data analysis. Following Fink (2000) 

with regard to protecting the personal information of research participants, all 
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participants were given code names on the WASP log file, CILA marks and 

transcripts. In addition, all personal identifying information was deleted from the 

data collected. After that, all data collected were stored on the Google Drive account 

provided by Hong Kong Christian University. In this way, only authorized persons 

(Jupp, 2006) on the development team (by their Google account) can access the 

data collected. Sensitive data, such as the CIL group list and CILA mark, were 

zipped and encrypted individually by password before upload to Google Drive. 

Files cannot be accessed without the correct password. 

 

5.4.4. Data entry, cleaning and analysis 

Using the four data collection methods detailed in Section 5.4.2, various 

quantitative and qualitative data were collected for this study. The data preparation 

and analysis of the collected data followed the steps suggested in Creswell (2012). 

In total, three computer programmes were used for analysing data collected. 

 

5.4.4.1. Entry of quantitative data 

When paper-based questionnaires were collected from the students in each data 

collection cycle, the data were entered into SPSS manually. Completed 

questionnaires were entered into SPSS (Version 24) to analyse the quantitative data 

(George & Mallery, 2016; Jupp, 2006). The label and description of each variable 

were assigned for identification and description. The numerical score was also 

assigned to each question based on the Likert scale (see Section 5.4.2.1). A 

codebook for all variables was also prepared to facilitate the data analysis. The 

questionnaires were then entered into SPSS manually. To ensure the accuracy of the 

data entered, 5% of the questionnaire responses in each course were selected 
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randomly to perform a visual check against the paper-based questionnaire. When 

errors were detected, corrections were made and more responses were checked. 

 

The WASP log file was exported from the WASP database after all students 

submitted their CILA in each data collection cycle. At this point, it was expected 

that the use of WASP in their CIL was completed. Thus, the researcher exported the 

activity log file from the WASP database as an MS Excel file. As the log file are 

generated and recorded automatically, it is expected that the data were error-free 

and no checks were performed on these data. After the data cleaning (see Section 

5.4.4.3 below), the WASP data were then imported into NodeXL version 1.0.12, an 

application for network analysis and visualisation, to plot the social graph of each 

CIL group. In addition, the in- and out-degree centrality of each consenting student 

was calculated (Lambert, 2017; Smith et al., 2010). 

 

The CILA mark was collected from course instructors after the course grade release 

and merged with the survey data and the WASP log file. When the CILA mark of 

each student was received by the researcher, all CILA marks were converted into 

an Excel file to unify the data. Data were then imported into SPSS and merged with 

the survey data and the WASP log file using the ‘Add variables’ function in ‘Merge 

file’, using students’ SID as the key variable. 

 

5.4.4.2. Entry of qualitative data 

The information sheet and audiotape transcription of each individual face-to-face 

interview were imported into NVivo 10 for qualitative analysis. After each 

                                                 

2 NodeXL website: https://nodexl.codeplex.com 
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interview, the information sheet completed the interviewee was scanned as a PDF 

file and the audiotape was transcribed and stored in M.S. Word files for data 

analysis. The audio recording of each interview was transcribed in Chinese, the 

original language used in the interview. Data files and transcriptions were named 

according to the assigned interviewee code. For the quotation of sentences selected 

from the interviews, sentences were translated into English. To link the information 

sheet and transcription file, the file name and interviewee were identified using the 

code assigned by the researcher. The code enabled the researcher not only to retrieve 

the required data in the shortest period of time, but also to cross-check with the 

quantitative data. These data were then imported into NVivo 10 for further study. 

 

5.4.4.3. Data Cleaning 

When data were entered or imported from different sources, quantitative data were 

cleaned before data analysis. Data cleaning involves screening, diagnosis, and 

editing of the data to minimise the impact of errors on study results by identifying 

and correcting them (Van den Broeck, Argeseanu Cunningham, Eeckels & Herbst, 

2005). The data cleaning of the questionnaires focused on identifying absent 

respondents and managing faulty data. The identification of absent respondents 

aimed to detect students who did not provide consent as they dropped out or 

declined to participate in this study. The WASP actions and CILA marks of these 

students required additional modification before the analysis (described below). 

The handling of faulty data aimed to repair missing and incorrect values. The 

missing values were replaced by ‘99’, which was excluded from the data analysis, 

while the incorrect values (students’ SID) were repaired by cross-checking with the 

SID on the CIL group list. 
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The data cleaning on the WASP log file was intended to display all actual actions 

in each CIL group by consenting students for their CILA using WASP. Since some 

actions were performed by absent respondents or performed outside of the data 

collection period, the researcher tried to amend these actions to present the actual 

actions for their CILA instead of eliminating these actions from the analysis. After 

the data cleaning, the actual actions performed by students for their CILA were 

displayed. The screening and editing of the WASP log data included six steps, as 

shown in Table 5.2. Finally, to unify students’ actions performed in two data 

collection cycles, the dates of all actions were converted to the academic week 

based on the calendar of the university. 

 

Table 5.2 Cleaning of WASP log data 

1. Eliminate actions between 

students not providing consent 

Interactions between two students were discarded from the log file if 

both of them did not provide consent. 

2. Amend interactions between 

students not providing consent 

Interactions between students with and without consent were included 

to demonstrate consenting students’ contributions. For these 

interactions, students who did not consent were renamed as 

anonymous. 

3. Eliminate initial interactions 

between instructors and students 

In Course A and B, instructors provided bookmarks or comments to 

facilitate students’ CIL learning process. When the actions were 

initiated by the instructor, students’ replies on instructors’ comments 

were excluded, while follow-up interactions between students were 

included. 

4. Cross-check between group list 

and interactions on WASP 

A few students changed groups after the submission of their CIL group 

list. Thus, cross-check between the group list and actions on WASP 

was performed. When an inconsistency was found, a double-check 

with the course instructor was performed to finalise the group list. 

5. Cross-check between WASP 

username and group list 

As one student used his personal Google account (with his full name) 

to perform all actions on WASP, data repair was performed to update 

all actions according to his name on the group list. 
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6. Select actions related to the 

CILA within the observation 

period 

Actions performed by students were included from the group creation 

until the first day of the examination period, and only actions related 

to their CILA were included. 

 

The data cleaning on the CILA marks aimed to discard the CILA mark of students’ 

who did not provide consent or had a mark of zero. This prevented unauthorised 

access to the marks of students who did not provide consent and those who failed 

to submit their CILA for the data analysis. No adjustment was made to the CILA 

marks, because all CILA marks were OBTL-based (as described in Section 5.4.2.3) 

and thus reflected their actual learning outcomes in this assignment. 

 

5.4.4.4. Data analysis 

The analysis of the quantitative data collected included both descriptive analysis 

and correlation analysis. After the cleaned data were prepared, general tendencies 

in the data (mean and median) and the spread of scores (standard deviation and 

range) were calculated for all applicable variables (Creswell, 2012) for all 

quantitative data. Based on the WASP log file, further investigations were 

performed to look into the nature of information sources included, the in- and out-

degree centrality of each student and the social graph to investigate the interactions 

between students by social network analysis from the WASP log file. Students’ 

CILA marks were converted to a letter grade (percentage of marks archived) 

according to the grading scale used at Hong Kong Christian University (Appendix 

VIII). This facilitated the visualisation of the grade distribution in each course and 

aligned the CILA mark with different weighting distributions. This enabled further 

investigations on the correlations between students’ perceptions (CL, SoAn tool, 

group process experiences), usage on WASP and the learning outcome of their 
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CILA. 

 

This descriptive analysis offered a preliminary understanding of the collected data. 

For the correlation analysis, bivariate correlations were calculated to explore the 

relationships between the three types of quantitative data collected (Ratner, 2009). 

This included the correlation between students’ usage of WASP, perceptions of CL 

and WASP, group process experiences, and the learning outcome of their CILA. 

All findings, both significant (P-values <0.1, <0.5, and <0.01) and non-significant, 

were reported. 

 

The qualitative data analysis started with preliminary exploratory analysis, 

followed by coding of the qualitative material. The preliminary exploratory analysis 

was performed during the data entry process. After the qualitative materials were 

prepared, the researcher read through all material to “get a sense of the interview as 

a whole before breaking it into parts” (Agar, 1980, p. 103). This allowed the 

researcher to construct a preliminary sense of the data for the coding. After this, the 

researcher started to code a set of material as a pilot, followed by the others. Coding 

of the material was based on three broad themes: perceptions of CIL, changes of 

CIL, and challenges and solutions in CIL when WASP was introduced. The 

materials were then further narrowed into a few themes. This process facilitated the 

reporting and presentation of the findings to answer the research questions 

(Creswell, 2012). 

 

5.4.5. Data validity and reliability 

Data validity and reliability were important for ensuring that the research questions 
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were answered by accurate and consistent results based on the collected data. 

Validity refers to “the extent which conclusions drawn from research provide an 

accurate description of what happened or a correct explanation of what happens and 

why” (Jupp, 2006, p. 311). Reliability refers to “the extent to which a measuring 

instrument gives consistent results” (Jupp, 2006, p. 263). To ensure the validity and 

reliability of the data collected, content validity and expert validity were used to 

ensure that the data measure the items that they were intended to measure. 

Furthermore, statistical reliability measurement of quantitative data was used to 

ensure the consistency of the data. In addition, triangulation between different 

sources was also used to strengthen the validity and reliability. 

 

In terms of content validity, questions asked in both the quantitative and qualitative 

data collected were based on the literature. The previous usage of SoAn tools, 

previous perceptions of CL and perceptions of WASP were asked about in the 

questionnaire and/or interview, as these factors were related to the use of web apps 

in CIL (Gašević et al., 2017; Janssen et al., 2009). Students’ perceptions of the 

usefulness and effectiveness of the function of WASP in their CIL were explored, 

the questions asked in the questionnaire survey and interview were developed based 

on the CIL procedures (see Section 3.2.2), the suggested benefits of SoAn tools in 

T&L (see Section 3.3.3), and previous studies on online learning environments and 

collaboration studies (Chu & Kennedy, 2011; Wen et al., 2004). Students’ 

perceptions of their CIL were explored using the 13 questions from Hilton and 

Phillips (2010), based on Aubé and Rousseau (2005), for exploring the team 

effectiveness. By implementing different measurements in the materials for data 

collection, the validity of this study is strengthened. 
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All materials for data collection were agreed upon by the experts in the WASP 

development team to enhance the validity. When the researcher developed the 

questionnaire and interview materials, all materials were circulated and reviewed 

by two experienced quantitative and ICT researchers on the development team. The 

evaluated and justified materials were then used for the data collection.  

 

For the statistical reliability measurement, Cronbach’s alpha and item-total 

correlations were used to check the internal consistency of the quantitative data in 

the study. Cronbach’s alpha measured the internal consistency of a specific set of 

items (Cronbach, 1951; Santos, 1999), which is commonly used for measuring the 

reliability of the data collected. The Cronbach’s alpha of each variable should be ≥ 

0.7 to ensure the reliability of this study (Nunnally, 1978). In addition to Cronbach’s 

alpha, the item-total correlation (Guilford, 1953; Zubin, 1934) was used to measure 

the consistency between a specific item and the average behaviour of the remaining 

items. The item-total correlation of each variable should be ≤0.2 to ensure the 

study’s reliability (Everitt, 2006). If specific items cannot fulfil these requirements, 

the researcher should discard the variable from the survey. These two measurements 

strengthened the trustworthiness of the data. 

 

Methodological triangulation was used to cross-check the data collected between 

students and between different data collection methods. Methodological 

triangulation is the use of a combination of methodologies by triangulating between 

data collected in a study of the same phenomenon (Denzin, 1970, 1978). The 

implementation of methodological triangulation involved cross-checking students’ 
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questionnaire data, CILA marks and interview transcripts with the evidence on the 

WASP log file. This ensured that data collected from the students can be supported 

by their CIL actions on WASP, and hence strengthened the validity and reliability 

of this study (Gikas & Grant, 2013; Jupp, 2006; O'Donoghue & Punch, 2003). 

 

5.5. The Pilot Study 

Based on the research plan described in this chapter, a pilot study was conducted in 

the second semester of AY 2014-15. The pilot study aimed to observe possible 

challenges in the data collection cycle and collect students’ feedback on the SoAn 

tool. In general, all research processes in the pilot study were similar to the main 

study. Thus, the researcher can observe possible challenges when introducing the 

SoAn tool and collecting data in order to ease the research processes in the main 

study. The only difference between the pilot study and the main study was that a 

commercial SoAn tool, Diigo, was used in the pilot study. The researcher collected 

students’ feedback regarding Diigo from the individual interview to enhance the 

functions of WASP for the main study. 

 

In the pilot study, 178 of 195 students from three courses (the same courses as in 

the main study) completed the questionnaire and 17 students were interviewed. 

Among the individual face-to-face interview, interviewees indicated that there were 

four challenges discouraging the integration of the SoAn tool into their CIL. These 

were the poor usability of the SoAn tool functions, low motivation for learning a 

new (SoAn) tool, peer influence for using the existing tool and limited tutorial 

training for using the new SoAn tool (Chan et al., 2017). Based on these challenges, 
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the researcher introduced a number of improvements in the functionality of WASP 

and the preparation for introducing it to students in the main study. To enhance the 

usability of WASP, the interface of WASP was redesigned so that students can 

perform all functions within five steps. With a lower number of ‘clicks’, students 

should had a lower failure rate for accessing specific WASP function(s). 

  

To enhance students’ learning motivation and peer influence for using WASP, the 

first 15 minutes of the tutorial was used to introduce CIL and WASP in the main 

study. In this past, the definition of CIL and the SoAn tool was followed by the 

potential benefits of learning them. This was because CIL and web apps (such as 

SoAn tools) were seldom introduced in their previous education In this part, the 

introduction of the meaning of CIL and WASP let students understand how the 

SoAn tool can facilitate their CILA, and motivated students and generated peer 

influence for using WASP in their CIL. Finally, in response to students’ needs for 

learning WASP, the researcher revised the WASP user manual as a step-by-step 

guide for the main study. Each function of WASP was explained step-by-step with 

diagrams to ensure that students without high ICT literacy can perform each 

function. Although some students proposed to split the SoAn tool tutorial into 

multiple tutorial sessions (Chan et al., 2017), it would have been difficult to 

schedule two tutorials with course instructors.   

 

5.6. Chapter Summary 

This chapter has described the methods of the research conducted in this study. As 

few studies have been performed to investigate how a SoAn tool can facilitate CIL, 
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four research questions were developed to investigate this topic: 

 

1. How do students integrate and use the SoAn tool in their collaborative 

inquiry learning? 

2. Do students believe the SoAn tool is useful and effective in their 

collaborative inquiry learning? 

3. How do students’ perceptions, usage of the SoAn tool, and learning 

outcomes in their collaborative inquiry learning correlate with each other? 

4. What challenges do students encounter when they integrate and use the 

SoAn tool in their collaborative inquiry learning? 

  

To answer these research questions, a mixed-method approach was used to collect 

both quantitative data and qualitative data at the selected site. Through a 90-minute 

WASP tutorial and technical support, students in the participating courses were 

encouraged to integrate and use WASP in their CIL. After students completed their 

CILA, four methods were used to collect data for this study. The use of quantitative 

and qualitative data collection methods provides both numerical and descriptive 

data to allow for both breadth and depth in the answers to the research questions. 

Issues related to ethical considerations, data preparation and data validity and 

reliability of this research were described to ensure that this research met the 

requirements of the university. Finally, the findings of the pilot study were described 

to indicate how this improved the research processes in the main study. 
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Chapter 6. Results of the study 

Chapter 6 describes the data collected to answer the four research questions of this 

study and explore how the SoAn tool can facilitate students’ CIL.  

6.1. Results of quantitative data collection 

6.1.1. Participant profile 

In the two data collection cycles (AY 2015-17), three participating courses consisted 

of 452 student enrolments. Among the student enrolment lists, 377 valid 

respondents (361 unique students) were included for the analysis, including their 

WASP activities and CILA marks. The term ‘respondent’ represents students in the 

three participating course who completed the questionnaire and gave consent for 

the researcher to process their data. 

 
Table 6.1 Number and percentage of questionnaire respondents 

 Number of valid questionnaire responses (Response rate %) 

AY 2015-16 AY 2016-17 Total by course 

Course A 48 (82.76%) 56 (86.15%) 104 (86.67%) 

Course B 85 (86.73%) 81 (77.14%) 166 (81.77%) 

Course C 60 (88.24%) 47 (77.05%) 107 (82.95%) 

Total by academic year: 193 (42.48%) 184 (40.71%) 377 (83.41%) 
 

Of the 377 survey respondents, 104 were from Course A, 166 were from Course B, 

and 107 were from Course C (see Table 6.1). In each participating course, more 

than three-quarters of the students completed the questionnaire and permitted the 

researcher to access their data for further study. In the two data collection cycles, a 

higher percentage of respondents completed the questionnaire in Course B and C 

for AY 2015-16 and a higher percentage of respondents completed the questionnaire 

in Course A in AY 2016-17. 
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Based on the demographic information collected from the respondents, the data 

were similar to the distribution of the site as a whole and met the requirements of 

this study. First, nearly two-thirds of the respondents were female, which is similar 

to the gender distribution at the site. Second, more than 80% of respondents were 

freshmen or sophomores when taking the participating courses. In this way, the 

respondent distribution matched the selection of study participants as described in 

Section 5.3.1. In terms of the specialisation of the respondents, 70% were majoring 

in social science and/or education programmes, and the remaining respondents were 

evenly distributed among other disciplines. Although most of the respondents were 

majoring in social science, most of them were freshmen and sophomores who took 

G.E. courses with few programme cores only (see Figure 4.1). As most of the taken 

courses were G.E. courses, it is still believed that the considerable quantities of 

respondents represented students’ general ideas at the selected site. Details of the 

demographic characteristics of the respondents are shown in Table 6.2. 

 
Table 6.2 Demographic Characteristics of respondents 

Demographic Characteristics 

  Number of students (%) 

AY 2015-16 (n=193) AY 2016-17 (n=184) Total (n=377) 

A. Course    

Course A 48 (12.73%) 56 (14.85%) 104 (27.59%) 

Course B 85 (22.54%) 81 (21.49%) 166 (44.03%) 

Course C 60 (15.92%) 47 (12.47%) 107 (28.38%) 

B. Gender    

Male 58 (15.38%) 54 (14.3%) 112 (29.7%) 

Female 135 (35.81%) 130 (34.5%) 265 (70.3%) 

C. Year of study    

Year 1 66 (17.5%) 71 (18.8%) 137 (36.3%) 

Year 2 92 (24.4%) 82 (21.8%) 174 (46.2%) 

Year 3,4 or exchange student 35 (9.3%) 31 (8.2%) 66 (17.5%) 

D. Field of study    

Arts and Visual Arts 15 (4%) 12 (3.2%) 27 (7.2%) 

Business 9 (2.4%) 6 (1.6%) 15 (4.0%) 

Chinese Medicine 8 (2.1%) 13 (3.4%) 21 (5.5%) 

Communication 12 (3.2%) 14 (3.7%) 26 (6.9%) 

Science 6 (1.6%) 11 (2.9%) 17 (4.5%) 

Social Sciences 88 (23.3%) 58 (15.4%) 146 (38.7%) 

Education (under Social Sciences) 52 (13.8%) 70 (18.5%) 122 (31.3%) 

Exchange 3 (0.8%) 0 (0%) 3 (0.8%) 
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In addition to the demographic characteristics of the respondents, students’ previous 

experiences with SoAn tools before investigating their CIL were also identified. Of 

the 373 respondents, 14% had used SoAn tools before the participating courses (see 

Table 6.3). Among students who had use SoAn tools before, as Table 6.4 shows, 

more than 60% respondents stated that SoAn tool is a useful tool for both individual 

and group academic work. 

 
Table 6.3 Students’ previous experiences with SoAn tools  

 Number of students (%)  

Used SoAn tools before this study? Course A Course B Course C Total 

Yes 11 (10.78%) 25 (15.24%) 17 (15.89%) 53 (14.25%) 

No 90 (86.23%)  139 (84.76%) 90 (84.11%) 319 (85.48%) 

Total: (n) 102 (100%) 164 (100%) 107 (100%) 372 (100%) 

 

Table 6.4 Frequency distribution and mean score of the perceived usefulness of SoAn tools 

before this study 

Perceived usefulness of using SoAn tools 

before this study SD D N A SA 

Respondents agree or 

strongly agree (%) 

Individual academic 

work/ learning 

Course A (n=11) 0 0 4 7 0 7 (63.37%) 

Course B (n=25) 0 0 5 15 5 20 (80.00%) 

Course C (n=17) 1 3 4 7 2 9 (52.94%) 

Total (n=53) 1 3 13 29 7 36 (67.92%) 

Academic group 

projects/ learning 

Course A (n=11) 0 0 3 6 2 8 (81.82%) 

Course B (n=25) 0 0 5 13 7 20 (80.00%) 

Course C (n=17) 1 3 7 4 2 6 (35.29%) 

Total (n=53) 1 3 15 23 11 34 (64.15%) 

SD= Strongly disagree, D= Disagree, N= Neutral, A= Agree, SA= Strongly Agree 
 

With the similar background and CILA assignment (as described in Section 4.3) of 

the respondents across two data collection cycles, data collected from the same 

course were combined as one data set for the analysis. 

 

6.1.2. Reliability Tests and Scoring  

The reliability of all scale measurements in the survey was found to be satisfactory 

based on the Cronbach’s alpha and item-total correlations measurement (see Table 

6.5 and Table 6.6).  
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Table 6.5 Reliability measurements of collaborative learning and WASP 

Measurement  

Cronbach’s 

Alpha 

Cronbach’s 

Alpha if item 

deleted 

Perception of collaborative learning  0.84  

Before taking 

this course, 

I think collaborative learning helps enhance my problem-solving skills. 0.80 

I think collaborative learning helps deepen my understanding in particular subject. 0.78 

I think collaborative learning helps motivate me to learn. 0.80 

I think collaborative learning helps develop multiple-perspective thinking. 0.80 

Perceived usefulness of WASP  0.93  

In the course-

assigned 

tasks/ group 

project, 

WASP was useful for organising information by bookmarking. 0.93 

WASP was useful for categorising information by tagging. 0.93 

WASP was useful for elaborating text by annotating. 0.92 

WASP was useful for sharing opinion/ ideas among group members. 0.92 

WASP was useful for exchanging ideas with group members. 0.92 

WASP was useful for developing ideas with group members. 0.92 

Perceived effectiveness of WASP  0.92  

In the course-

assigned 

tasks/ group 

project, 

I think WASP is easy to use. 0.91 

I think it is easy to share resources in WASP. 0.90 

I think it is easy to exchange ideas in WASP. 0.89 

I think it is easy to organise ideas in WASP. 0.91 

 
Table 6.6 Reliability measurements of students’ group process experiences 

Measurement  

Cronbach’s 

Alpha 

Cronbach’s 

Alpha if item 

deleted 

Students’ group process experiences  0.90  

Degree of participation    0.74  

In the course-

assigned tasks/ 

group project, 

I think as a group member, I had a real say in how we carry out our work. - 

I think most group members got a chance to participate in decision making. - 

Workload sharing    0.84  

In the course-

assigned tasks/ 

group project, 

I think everyone in my group did his or her fair share of the work. 0.78 

I think no one in my group relied on other members to do the work for them. 0.84 

I think all the members in my group contributed nearly equally to the work. 0.73 

Task interdependencies    0.67  

In the course-

assigned tasks/ 

group project, 

I think I could not accomplish my tasks without information or materials from 

other members of my group. 

0.48 

I think other members of my group depended on me for information or materials 

needed to perform their tasks. 

0.48 

I think within my group, jobs performed by group members were related to one 

another. 

0.68 

Supportive behaviours    0.89  

In the course-

assigned tasks/ 

group project, 

I think my group members collaborated to get the work done. 0.88 

I think my group members helped each other out with the work when needed. 0.86 

I think my group members encouraged each other to do a good job. 0.86 

I think my group members recognized and valued each member’s contributions. 0.86 

I think my group members cared about team members’ feelings and well-being. 0.86 
 
 

The Cronbach’s alpha included perception of collaborative learning (α =0.84), 

perceived usefulness of WASP (α =0.93), perceived effectiveness of WASP (α 

=0.92), and students’ group process experiences (α=0.90) with four domains 
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(α=0.67 to 0.89), which approached the cut-off value 0.70 as indicated in Section 

5.4.5. For the item-total correlation, the Cronbach’s Alpha variated between 0.02 

and 0.19 if any specific item was deleted. As all values were lower than the cut-off 

value 0.20, all data were used in the data analysis. Based on this reasonable 

assumption of the reliability of the survey, all variables were used in the data 

analysis. 

 

6.1.3. Descriptive Statistics 

The descriptive statistics included the score of each variable in the questionnaire, 

social network analyses of the WASP log file, and CILA marks from the three 

participating courses. Among the three participating courses, the descriptive 

statistics for each variable were reported per course, as the topics of the CILA varied. 

 

6.1.3.1. Descriptive statistics of the survey 

The survey collected information on students’ previous perceptions of collaborative 

learning before this study, perceived usefulness and effectiveness o the functions of 

WASP, and group process experience for their CIL. 

 

According to the data collected from Courses A and B, all four variables scored 

higher than the middle point of the scale (≥ 3.00) in both data collection cycles (see 

Table 6.12). In general, students in these two courses agreed that CL was helpful 

for their learning before this study (M=3.91 and 3.81, S.D.=0.56 and 0.58). For the 

CILA in this study, they also agreed the functions of WASP were useful (M= 3.84 

and 3.78, S.D.=0.67 and 0.62) and effective (M= 3.62 and 3.63, S.D. =0.78 and 

0.73). In addition, they agreed that they had good group process experiences 

(M=3.96 and 3.96, S.D.=0.49 and 0.49) with the CIL in the participating course. In 
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Course C, students’ perception of collaborative learning and group process 

experiences scored higher than the middle point of the scale (M=3.67 and 3.85, 

S.D.=0.62 and 0.48), while perceived usefulness and effectiveness of the functions 

of WASP scored lower than the middle point of the scale (M=2.79 and 2.49, 

S.D.=0.73 and 0.89) (see Table 6.11 and Table 6.12).  

 

In addition to the descriptive statistics on the four variables, the percentage of 

agreeing on each sub-item was also calculated. For students’ perception of 

collaborative learning, more than 69% students in three courses agreed on each sub-

item, except “motivate me to learn” in Courses B and C (59% and 50%). For the 

perceived usefulness of the WASP functions, more than 63% of students in Courses 

A and B agreed each sub-item, while it dropped to less than 34% in Course C. For 

the perceived effectiveness of the WASP functions, more than 50% of students in 

Courses A and B agreed each sub-item, while it dropped to less than 27% in Course 

C. Finally, more than 69% students in all participating courses agreed on each sub-

item describing their group process experiences, while only more than 44% of 

students among three courses agreed that “I could not accomplish my tasks without 

information or materials from other members of my group.” and “other members 

of my group depended on me for information or materials needed to perform their 

tasks” in “Task interdependencies”, which the percentage of agreeing on these items 

were relative low.  
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Table 6.7 Frequency distribution and mean score of students’ perceptions in Course A 

Measurement 
S

D 
D N A 

S

A 

% of 

agree 

Mean score 

(S.D.) 

Perception of collaborative learning       3.91 (0.56) 

Before taking this 

course, I think 

collaborative 

learning helps 

enhance my problem-solving skills. 0 3 20 65 15 77.67% 3.89 (0.67) 

deepen my understanding in particular subject. 0 2 25 57 19 73.79% 3.90 (0.71) 

motivate me to learn. 0 3 27 58 15 70.87% 3.83 (0.71) 

develop multiple-perspective thinking. 0 1 20 59 22 79.41% 4.00 (0.68) 

Perceived usefulness of WASP       3.84 (0.67) 

In the course-

assigned 

tasks/group 

project, WASP 

was useful for 

organising information by bookmarking. 0 6 15 68 15 79.81% 3.88 (0.72) 

categorising information by tagging. 1 4 24 59 16 72.12% 3.82 (0.77) 

elaborating text by annotating. 0 6 21 57 20 74.04% 3.88 (0.78) 

sharing opinion/ideas among group members. 0 6 21 57 20 74.04% 3.88 (0.86) 

exchanging ideas with group members. 0 8 22 50 23 70.87% 3.85 (0.86) 

developing ideas with group members. 0 11 26 44 22 64.08% 3.75 (0.92) 

Perceived effectiveness of WASP       3.62 (0.78) 

In the course-

assigned 

tasks/group 

project, 

I think WASP is easy to use. 3 12 27 49 0 53.85% 3.55 (0.95) 

I think it is easy to share resources in WASP. 1 10 23 51 19 67.31% 3.74 (0.90) 

I think it is easy to exchange ideas in WASP. 1 8 21 59 15 71.15% 3.76 (0.83) 

I think it is easy to organise ideas in WASP. 3 17 27 47 10 54.81% 3.42 (0.97) 
 

Table 6.8 Frequency distribution and mean score of group process experiences in Course A 

Measurement 

S

D 
D N A 

S

A 

% of 

agree 

Mean score 

(S.D.) 

Students’ group process experiences       3.96 (0.49) 

Degree of participation       4.06 (0.49) 

In the course-

assigned tasks/ 

group project, I 

think 

as a group member, I had a real say in how we carry 

out our work. 
0 0 15 72 17 85.58% 4.02 (0.56) 

most group members got a chance to participate in 

decision making. 
0 0 12 69 23 88.46% 4.11 (0.57) 

Workload sharing       3.93 (0.65) 

In the course-

assigned tasks/ 

group project, I 

think 

everyone in my group did his or her fair share of the 

work. 
0 2 15 67 20 83.65% 4.01 (0.65) 

no one in my group relied on other members to do the 

work for them. 
0 10 27 44 23 64.42% 3.77 (0.91) 

all the members in my group contributed nearly 

equally to the work. 
0 3 21 53 27 76.92% 4.00 (0.76) 

Task interdependencies       3.69 (0.65) 

In the course-

assigned tasks/ 

group project, I 

think 

I could not accomplish my tasks without information 

or materials from other members of my group. 
1 14 26 49 14 60.58% 3.59 (0.92) 

other members of my group depended on me for 

information or materials needed to perform their tasks. 
1 13 35 38 17 52.88% 3.55 (0.94) 

within my group, jobs performed by group members 

were related to one another. 
0 3 17 67 17 80.77% 3.94 (0.67) 

Supportive behaviours       4.10 (0.54) 

In the course-

assigned tasks/ 

group project, I 

think 

my group members collaborated to get the work 

done. 
0 0 10 72 22 90.38% 4.12 (0.55) 

my group members helped each other out with the 

work when needed. 
0 0 13 63 28 87.50% 4.14 (0.61) 

my group members encouraged each other to do a 

good job. 
0 2 15 58 29 83.65% 4.10 (0.70) 

my group members recognized and valued each 

member’s contributions. 
0 2 13 63 26 85.58% 4.09 (0.67) 

my group members cared about team members’ 

feelings and well-being. 
0 2 18 55 29 80.77% 4.07 (0.73) 
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Table 6.9 Frequency distribution and mean score of students’ perceptions in Course B 

Measurement 
S

D 
D N A 

S

A 

% of 

agree 

Mean score 

(S.D.) 

Perception of collaborative learning       3.81 (0.58) 

Before taking this 

course, I think 

collaborative 

learning helps 

enhance my problem-solving skills. 0 3 39 103 21 74.70% 3.86 (0.64) 

deepen my understanding in particular subject. 0 1 51 85 29 68.67% 3.86 (0.70) 

motivate me to learn. 2 10 56 77 21 59.04% 3.63 (0.83) 

develop multiple-perspective thinking. 0 1 44 89 32 72.89% 3.92 (0.69) 

Perceived usefulness of WASP       3.78 (0.62) 

In the course-

assigned 

tasks/group 

project, WASP 

was useful for 

organising information by bookmarking. 0 9 30 103 22 76.22% 3.84 (0.72) 

categorising information by tagging. 0 7 41 89 26 70.55% 3.83 (0.74) 

for elaborating text by annotating. 1 8 50 86 22 64.67% 3.71 (0.78) 

sharing opinion/ideas among group members. 1 5 38 93 27 73.17% 3.85 (0.75) 

exchanging ideas with group members. 1 9 33 95 26 73.78% 3.83 (0.78) 

developing ideas with group members. 1 11 49 89 14 62.80% 3.63 (0.76) 

Perceived effectiveness of WASP       3.63 (0.73) 

In the course-

assigned 

tasks/group 

project, 

I think WASP is easy to use. 3 16 44 85 15 61.35% 3.57 (0.86) 

I think it is easy to share resources in WASP. 3 10 37 93 21 69.51% 3.73 (0.83) 

I think it is easy to exchange ideas in WASP. 2 10 48 82 22 63.41% 3.68 (0.83) 

I think it is easy to organise ideas in WASP. 2 14 47 89 12 61.59% 3.58 (0.80) 
 

Table 6.10 Frequency distribution and mean score of group processes experiences in Course B 

Measurement 

S

D 
D N A 

S

A 

% of 

agree 

Mean score 

(S.D.) 

Students’ group process experiences       3.96 (0.49) 

Degree of participation       4.12 (0.53) 

In the course-

assigned tasks/ 

group project, I 

think 

as a group member, I had a real say in how we 

carry out our work. 
0 0 23 109 33 86.06% 4.06 (0.58) 

most group members got a chance to participate 

in decision making. 
0 2 13 102 48 90.91% 4.19 (0.62) 

Workload sharing       4.03 (0.63) 

In the course-

assigned tasks/ 

group project, I 

think 

everyone in my group did his or her fair share of 

the work. 
0 4 19 98 44 86.06% 4.10 (0.69) 

no one in my group relied on other members to 

do the work for them. 
1 7 33 82 42 75.15% 3.95 (0.82) 

all the members in my group contributed nearly 

equally to the work. 
0 3 29 92 40 80.49% 4.03 (0.70) 

Task interdependencies       3.63 (0.68) 

In the course-

assigned tasks/ 

group project, I 

think 

I could not accomplish my tasks without 

information or materials from other members of 

my group. 

2 22 55 64 22 52.12% 3.50 (0.93) 

other members of my group depended on me for 

information or materials needed to perform their 

tasks. 

3 19 68 55 20 45.45% 3.42 (0.91) 

within my group, jobs performed by group 

members were related to one another. 
0 0 35 101 29 78.79% 3.96 (0.62) 

Supportive behaviours       4.05 (0.57) 

In the course-

assigned tasks/ 

group project, I 

think 

my group members collaborated to get the work 

done. 
0 1 21 101 41 86.59% 4.11 (0.63) 

my group members helped each other out with 

the work when needed. 
0 3 30 93 39 80.00% 4.02 (0.70) 

my group members encouraged each other to do 

a good job. 
0 3 34 88 40 77.58% 4.00 (0.72) 

my group members recognized and valued each 

member’s contributions. 
0 2 20 106 37 86.67% 4.08 (0.62) 

my group members cared about team members’ 

feelings and well-being. 
0 3 31 86 45 79.39% 4.05 (0.73) 
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Table 6.11 Frequency distribution and mean score of students’ perceptions in Course C 

Measurement 
SD D N A SA 

% of 

agree 

Mean score 

(S.D.) 

Perception of collaborative learning       3.67 (0.62) 

Before taking this 

course, I think 

collaborative 

learning helps 

enhance my problem-solving skills. 0 4 26 67 9 71.70% 3.76 (0.66) 

deepen my understanding in particular subject. 0 6 27 66 7 68.87% 3.70 (0.68) 

motivate me to learn. 0 13 39 44 10 50.94% 3.48 (0.83) 

develop multiple-perspective thinking. 0 8 21 67 10 72.64% 3.75 (0.73) 

Perceived usefulness of WASP       2.79 (0.73) 

In the course-

assigned 

tasks/group 

project, WASP 

was useful for 

organising information by bookmarking. 3 25 43 34 2 33.64% 3.07 (0.86) 

categorising information by tagging. 4 29 42 31 1 29.91% 2.96 (0.87) 

elaborating text by annotating. 6 36 43 22 0 20.56% 2.76 (0.85) 

sharing opinion/ideas among group members. 9 35 45 17 1 16.82% 2.68 (0.86) 

exchanging ideas with group members. 11 35 41 20 0 18.69% 2.65 (0.90) 

developing ideas with group members. 13 32 46 15 1 14.95% 2.62 (0.91) 

Perceived effectiveness of WASP       2.49 (0.89) 

In the course-

assigned 

tasks/group 

project, 

I think WASP is easy to use. 24 38 30 13 1 13.21% 2.33 (0.99) 

I think it is easy to share resources in WASP. 19 27 31 28 1 27.36% 2.67 (1.08) 

I think it is easy to exchange ideas in WASP. 21 28 40 16 1 16.04% 2.51 (1.01) 

I think it is easy to organise ideas in WASP. 22 31 38 13 2 14.15% 2.45 (1.02) 
 

Table 6.12 Frequency distribution and mean score of group process experiences in Course C 

Measurement 

S

D 
D N A 

S

A 

% of 

agree 

Mean score 

(S.D.) 

Students’ group process experiences       3.85 (0.48) 

Degree of participation       4.05 (0.58) 

In the course-

assigned 

tasks/ group 

project, I think 

as a group member, I had a real say in how we carry 

out our work. 
0 2 11 75 19 87.85% 4.04 (0.60) 

most group members got a chance to participate in 

decision making. 
0 3 10 72 22 87.85% 4.06 (0.64) 

Workload sharing       3.83 (0.75) 

In the course-

assigned 

tasks/ group 

project, I think 

everyone in my group did his or her fair share of the 

work. 
0 5 15 68 19 81.31% 3.94 (0.71) 

no one in my group relied on other members to do 

the work for them. 
1 11 21 54 20 69.16% 3.76 (0.91) 

all the members in my group contributed nearly 

equally to the work. 
0 9 21 59 18 71.96% 3.80 (0.82) 

Task interdependencies       3.50 (0.59) 

In the course-

assigned 

tasks/ group 

project, I think 

I could not accomplish my tasks without information 

or materials from other members of my group. 
2 13 42 43 7 46.73% 3.37 (0.85) 

other members of my group depended on me for 

information or materials needed to perform their tasks. 
3 21 36 42 5 43.93% 3.23 (0.92) 

within my group, jobs performed by group members 

were related to one another. 
0 4 21 66 16 76.64% 3.88 (0.70) 

Supportive behaviours       4.00 (0.57) 

In the course-

assigned 

tasks/ group 

project, I think 

my group members collaborated to get the work 

done. 
0 1 11 79 16 88.79% 4.03 (0.54) 

my group members helped each other out with the 

work when needed. 
0 2 13 68 24 85.98% 4.07 (0.65) 

my group members encouraged each other to do a 

good job. 
0 2 17 64 24 82.24% 4.03 (0.68) 

my group members recognized and valued each 

member’s contributions. 
1 2 16 69 19 82.24% 3.96 (0.70) 

my group members cared about team members’ 

feelings and well-being. 
2 4 17 62 22 78.50% 3.92 (0.83) 
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For students’ perceived possibility and purposes of using WASP after completing 

the participating course, about 40% considered integrating and using WASP. 

Among these students, most may consider using WASP for both individual and 

group academic learning after this study. As shown in Table 6.13, about 50% of 

students may consider integrating and using WASP after the completion of Courses 

A and B, while only 10% of students in Course C may consider it. For the purposes 

of using WASP after the completion of the participating course, Table 6.18 shows 

that more than 75% of students in Courses A and B agreed that they might consider 

using WASP for both individual and group academic work. Moreover, 80% of 

students in Course C agreed that they might consider using WASP for individual 

academic work. In general, the percentage and mean scores for the possibility of 

using WASP for both individual and group academic work were similar to those for 

using a SoAn tool after the study in Su et al. (2010). 

 

Table 6.13 Possibility of using WASP after this study  

Will students use WASP after this study 

Number of students (%)  

Course A Course B Course C Total 

Yes 47 (49.47%) 83 (52.20%) 10 (10.00%) 140 (39.55%) 

No 48 (50.53%)  76 (47.90%) 90 (90.00%) 214 (60.45%) 

Total: (n) 95 (100%) 159 (100%) 100 (100%) 354 (100.00%) 

 
Table 6.14 Frequency distribution and mean score for using WASP after this study 

Purposes of using WASP before this study VU U UnD L VL 

% of 

likely 

Mean score 

(S.D.)  

Individual 

academic 

work/learning 

Course A (n=47) 0 6 5 28 8 76.60% 3.81 (0.88) 

Course B (n=83) 2 2 12 50 17 80.72% 3.95 (0.82) 

Course C (n=10) 0 1 1 5 3 80.00% 4.00 (0.94) 

Total (n=140) 2 9 18 83 28 79.29% 3.91 (0.84) 

Academic group 

projects/learning 

Course A (n=47) 0 1 6 28 12 85.11% 4.09 (0.69) 

Course B (n=83) 1 0 11 49 21 84.34% 4.10 (0.71) 

Course C (n=10) 0 0 3 1 6 70.00% 3.30 (0.95) 

Total (n=140) 1 1 20 78 39 83.57% 4.04 (0.74) 

VU=Very Unlikely, U=Unlikely, UnD=Undecided, L=Likely, VL=Very Likely 
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6.1.3.2. Descriptive statistics from the WASP log file 

From the WASP log file exported from the database, students’ actions were 

investigated to explore how they bookmark, process, share and discuss on WASP. 

Among 7458 actions performed by consenting students within the observation 

period, 4010 were included in the data analysis of this study (see Table 6.15). 

Among these actions, 57%, 27% and 16% of actions were captured in Courses A, 

B, and C respectively. Among the 635 bookmarked information sources in three 

participating courses, 540 sources were URLs (web pages) and 95 sources were 

text-based content (document files uploaded to WASP). Comparing the type of 

information sources bookmarked, URLs (Internet information sources) were 

predominant among the information sources bookmarked in Courses A and B, while 

the ratio between bookmarked URLs and text-based content in Course C was 6:4. 

  
Table 6.15 Number of actions and category of bookmarked information sources on WASP 

Course name  

(No. of consenting students) 

Number of actions 

(%) 

Distribution of bookmarked information sources (%) 

URL 

Text-based 

content Total 

Course A (n=104) 2291 (57.13%) 218 (34.33%) 32 (5.04%) 250 (39.37%) 

Course B (n=159) 1080 (26.93%) 246 (38.74%) 7 (1.10%) 253 (39.84%) 

Course C (n=52) 639 (15.93%) 76 (11.97%) 56 (8.82%) 132 (20.79%) 

Total: 4010 (100.00%) 540 (85.04%) 95 (14.96%) 635 (100.00%) 

 

In addition to the descriptive statistics on the number of actions and the type of 

information sources on WASP, the mean and maximum number of annotations and 

replies on information sources were calculated to investigate the interactions 

between students. Among the three participating courses (cf. Table 6.16), Course A 

had the highest number of actions per information source (M=9.16, S.D.=25.00) 

and maximum number of actions (314 among 12 groups) on single information 

sources, while Course B and Course C had 4.27 (S.D.=6.00) and 4.84 (S.D.=7.10) 

actions per information source and the maximum actions on single information 
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sources were, respectively, 75 among 12 groups and 50 in one group. Course A also 

had the highest mean of annotations (5.54) and replies (3.33) on each information 

source, while Course B and Course C had 2.74 and 4.42 annotations and 1.52 and 

0.42 comments on each information source respectively. When information sources 

without group members’ replies were eliminated, the average of replies on each 

information source was doubled in the three participating courses. 

 
Table 6.16 Mean and maximum number of annotations and replies per information source 

Course name 

(No. of actions) 

Actions per 

information source 

Annotations per 

information source 

Replies per 

information source 

Course A 

(n=2291)  

Mean (S.D.) 9.16 (25.00) 
5.54 (13.63)# 

5.77 (13.86)## 

3.33 (10.94)# 

6.32 (14.45)## 

Maximum 

(No. of groups) 
314 (12) 170 (12) 147 (12) 

Course B 

(n=1080) 

Mean (S.D.) 4.27 (6.00) 
2.74 (4.26)# 

2.82 (4.29)## 

1.52 (2.27)# 

2.41 (2.45)## 

Maximum 

(No. of groups) 
75 (12) 48 (12) 27 (8) 

Course C 

(n=639) 

Mean (S.D.) 4.84 (7.10) 
4.42 (6.28)# 

4.41 (6.82)## 

.42 (1.07)# 

1.56 (1.59)## 

Maximum 

(No. of groups) 
50 (1) 48 (1) 10 (1) 

# included all bookmarked information sources, ## included bookmarked information sources with annotations only. 

* An annotation may be either a highlight or a highlight together with a comment. 

 

To investigate how students use WASP to process information sources, the usage of 

tag-words, preparation of metadata and exportation of bookmarks, annotation 

and/or discussion were calculated. In the three participating courses, tag-words 

were found in 484 annotations or replies, including 249 distinct tag-words. Students 

assigned not more than two tag-words on average, with a maximum of four tag-

words for each annotation or reply. The three most frequently used tag-words in 

each course related to the theme of their CILA. Tag-words such as “Benefits” and 

“Advantages” assisted students in categorisation among the abundant information 

sources collected. Among the tag-words used, 19 were a phrase instead of a word, 

for example, “advantages of classroom technology” and “Examples of technology”. 
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For the preparation of the metadata on text-based content and information 

exportation for further processing, no records were found on the WASP database. 

 
Table 6.17 Mean and maximum number of tag-words assigned to information sources 

Course name 

(No. of 

groups) 

Number of 

Annotations/ 

replies included 

(n= 484) 

Number of 

tag-words 

used 

(n=249) 

Tag-words per annotations/replies 
Top 3 occurrences of tag-

words within one group  

(No. of occurrences) 
Mean (S.D.) 

Maximum 

(No. of groups) 

Course A (16)  296 159 1.58 (.75) 4 (1) 

1. Technology (22) 

2. ICT Education (29) 

3. Benefits (16) 

Course B (22) 158 74 1.39 (.69) 4 (1) 

1. Advantages (13) 

2. ICT (9) 

3. Learning (6) 

Course C (6) 30 16 1.03 (.18) 2 (1) 

1. Adaptation (8) 

2. Exclusion (3) 

3. Mechanism (3) 

* Each tag word included the phrase in capital letters and small letters with singular or plural form. 

 

In Figure 6.1 to Figure 6.3, the social graph of each course is shown based on all 

actions among students in each participating course. In these graphs, each node 

represents an individual student (node) in a CIL group. The ties (directed edges) 

between students represent the direction of the interaction when a student (sender) 

comments/replies to a contribution by another student (receiver). Based on the 

interactions recorded in the WASP database, the in- and out-degree centrality of 

each student was calculated to investigate how students interact and collaborate 

with their CIL group members. 

  



184 

 

Figure 6.1 Social graphs of all groups in Course A 

AY 2015-16 AY 2016-17 

 

Figure 6.2 Social graphs of all groups in Course B 

AY 2015-16 AY 2016-17 

 

Figure 6.3 Social graphs of all groups in Course C 

 

AY 2015-16 AY 2016-17 

 

  



185 

 

The enlarged social graph of a group in Course B shows that students did not discuss 

and collaborate with all CIL group members on WASP throughout their CIL. Group 

member CB-16-A5-1, for example (see Figure 6.4), received comment(s) from CB-

16-A5-4 and replied to CB-16-A5-1 (himself), CB-16-A5-2, CB-16-A5-4, and CB-

16-A5-5 (in red), while he had no interactions with CB-16-A5-3 throughout the 

observation period on WASP. 

 

Figure 6.4 Enlarged social graph of Group A5 in Course B (AY 2015-16) 

 
 

Table 6.18 separates students into three groups according to their in- and out-degree 

centrality to investigate their discussion and collaboration on WASP. Students who 

scored ‘zero’ in both in- and out-degree centrality were treated as “Never use 

WASP”, because they had no actions on WASP. Students who scored 1 for both in- 

and out-degree centrality were then further evaluated. If they only posted an 

information source in their CIL group (both types of centrality counted as one), then 

students were treated as “No interaction with group members”; otherwise, students 

were designated as “have interaction with group member(s)”. Finally, students who 

scored higher than 1 for both in- and out-degree centrality were designated as “have 

interaction with group member(s)”. More than three-quarters of students in Courses 

A and B tried to discuss and collaborate with their CILA group members on WASP. 

In Course C, about one-quarter of students tried to collaborate with their CILA 
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group members on WASP. 

 
Table 6.18 The distribution of students’ WASP usage in their CIL 

 Never use 

WASP (%) 

No interaction with 

group members (%) 

Have interactions with 

group members (%) 

Course A (n=104) 7 (6.73%) 9 (8.65%) 88 (84.62%) 

Course B (n=166) 31 (18.67%) 7 (4.22%) 128 (77.11%) 

Course C (n=107) 57 (53.27%) 17 (15.89%) 33 (30.84%) 

 

Further investigations of CIL groups were performed among students who had 

interactions (discussions and collaborations) with group member(s) on WASP. 

Table 6.19 shows the mean score for in- and out-degree centrality for all students 

who collaborated on WASP. Students in Course A collaborated with about 3 group 

members (may include him/herself) for their CILA. In Course B and Course C, 

students collaborated with about 2.5 and 1.7 group members respectively. 

Comparing the in- and out-degree centrality in each participating course, students 

in Course A discussed and collaborated with more than half of their CILA group 

members, while students in Course B and Course C discussed and collaborated with 

only half of their CILA group members. 

 
Table 6.19 The distribution of collaborations between students on WASP in their CIL 

 Average group members 

in each course 

Number of students 

in each group 

Average number of students (S.D.) 

In-degree  Out-degree 

Course A (n=88) 5 4 - 6 3.18 (1.54) 3.20 (1.43) 

Course B (n=128) 5 3 - 6 2.82 (1.37) 2.56 (0.98) 

Course C (n=33) 3 2 - 4 1.77 (0.90) 1.67 (0.69) 

 

To observe how students interacted for their CIL when they needed to collect 

information sources for their CIL, interactions in the two most interactive CIL 

groups of each course were extracted from the WASP log file. Table 6.20 to Table 

6.25 illustrate the interactions among CIL group members from the two most active 

groups of each course on WASP. Among the six selected groups, three groups 

contained a student who posted over 70% of highlights and annotations from his or 
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her CIL group (CA-16-A11, CB-16-A4 and CC-16-A6) on WASP, while highlights 

and annotations were distributed among CIL group members in the other three 

groups (CA-17-A12, CB-16-A2 and CC-16-A16). Furthermore, the interactions 

between students consisted 28% to 37% of overall actions in their group. On this 

basis, Table 6.26 further reports that students’ number of posted highlights and 

annotations was positivity, strongly correlated with the number of replies received 

from CIL group members. 

 
Table 6.20 Interactions among students on WASP in Group A11 (AY2015-16) of Course A 

Number of actions: 213   Sender (Number of students = 5) 

R
ec

ei
v

er
 

 CA-16-A11-1 CA-16-A11-2 CA-16-A11-3 CA-16-A11-4 CA-16-A11-5 Total: 

CA-16-A11-1 7# 1 3 4 6 14 

CA-16-A11-2 0 1# 0 1 0 1 

CA-16-A11-3 32 23 74# 12 23 90 

CA-16-A11-4 0 0 0 9# 0 0 

CA-16-A11-5 4 1 3 2 7# 10 

Total (n=115): 36 25 6 19 29  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 

 

 
Table 6.22 Interactions among students on WASP in Group A2 (AY2015-16) of Course B 

Number of actions:67   Sender (Number of students = 5) 

R
ec

ei
v

er
 

 CB-16-A2-1 CB-16-A2-2 CB-16-A2-3 CB-16-A2-4 CB-16-A2-5 Total: 

CB-16-A2-1 1# 1 1 0 0 2 

CB-16-A2-2 1 5# 1 0 0 2 

CB-16-A2-3 1 2 3# 0 0 3 

CB-16-A2-4 4 5 5 28# 1 15 

CB-16-A2-5 2 1 1 0 3# 4 

Total (n=26): 8 9 8 0 1  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 

 

Table 6.21 Interactions among students on WASP in Group A12 (AY2016-17) of Course A 

Number of actions: 237   Sender (Number of students = 5) 

R
ec

ei
v

er
 

 Unconsented student(s) CA-17-A12-1 CA-17-A12-2 CA-17-A12-3 Total: 

Unconsented 

student(s) 
0 22 0 4 26 

CA-17-A12-1 10 37# 4 9 23 

CA-17-A12-2 11 43 39# 3 57 

CA-17-A12-3 8 19 4 24# 31 

Total (n=137): 29 84 8 16  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 
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Table 6.23 Interactions among students on WASP in Group A4 (AY2015-16) of Course B 

Number of actions:48   Sender (Number of students = 5) 
R

ec
ei

v
er

 

 CB-16-A4-1 CB-16-A4-2 CB-16-A4-3 CB-16-A4-4 CB-16-A4-5 Total: 

CB-16-A4-1 13# 5 1 1 0 7 

CB-16-A4-2 3 3# 0 2 0 5 

CB-16-A4-3 2 1 5# 1 1 5 

CB-16-A4-4 1 1 0 5# 0 2 

CB-16-A4-5 0 0 0 1 2# 1 

Total (n=26): 6 7 1 5 1  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 

 
Table 6.24 Interactions among students on WASP in Group A6 (AY2015-16) of Course C 
Number of actions:33 Sender (Number of students = 3) 

  CC-16-A6-1 CC-16-A6-2 CC-16-A6-3 Total: 

R
ec

ei
v

er
 

CC-16-A6-1 13# 9 5 14 

CC-16-A6-2 0 5# 1 1 

CC-16-A6-3 0 0 0# 0 

Total (n=15): 0 9 6  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 

 
Table 6.25 Interactions among students on WASP in Group A16 (AY2015-16) of Course C 
Number of actions:25 Sender (Number of students = 3) 

  CC-16-A16-1 CC-16-A16-2 CC-16-A16-3 Total: 

R
ec

ei
v

er
 

CC-16-A16-1 8# 2 3 5 

CC-16-A16-2 0 1# 0 0 

CC-16-A16-3 3 2 6# 5 

Total (n=10): 3 4 3  

#: This refers to the number of highlights and annotations from that student which is not counted as interaction. 

 
Table 6.26 Correlations between highlights and annotations posted and interactions in active 

groups on WASP 
Highlights and annotations of students Number of replies sent out Number of replies received 

Course A (CA-16-A11 & CA-17-A12, n=8) -.15 .95** 

Course B (CB-16-A2 & CB-16-A4, n=10) -.40 .95** 

Course C (CC-16-A16 & CC-16-A16, n=6) -.64 .94** 

**p<0.01   

 

Finally, students’ usage on WASP was investigated on a weekly basis for each data 

collection cycle. As indicated in Section 5.4.4.3, all actions performed by students 

in the same academic week were accumulated for each data collection cycle. This 

allowed for the comparison of the usage between the three participating courses, 

and also between two data collection cycles in the same course. Figure 6.5 shows 

the pattern of interactions in each course. Students in Course A performed most of 

their actions in the middle of the semester in AY 2015-16, while students’ actions 
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were concentrated at the end of the semester in AY 2016-17. The change of students’ 

usage patterns was due to the different deadline for their CILA assignment in AY 

2016-17. For Course B and Course C, most of the actions were performed in the 

first quarter of the semester, when the instructor introduced the CILA in the course, 

while there was an observable number of actions on WASP performed by students 

in Course B at the end of the semester. 

 

Figure 6.5 WASP usage pattern in each data collection cycle 

 

* WASP usage presented here refers to three participating courses in two data collection cycles. As 

the CILA submission deadline of Course A was rescheduled from the middle of the semester (the 

end of the course) to the end of the semester in AY 2016-17. 

 

6.1.3.3. Descriptive statistics of CILA marks 

In the three participating courses, 375 of 453 students’ learning outcomes were 

included. These outcomes were represented by their CILA marks. When all students’ 

CILA marks were collected from course instructors, students who did not provide 

consent (76) or scored zero (2) were eliminated. Then, the remaining 375 students’ 

CILA marks were converted to a letter grade (percentage of CILA marks archived) 
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to visualise students’ achievement in CILA and align their CILA marks with 

different weighting distributions. 

 

Figure 6.6 Grade distribution for CILA in the three participating courses 

 

 

As Figure 6.6 shows, students in Course A had a higher average grade for their 

CILA, and students in Course C had a lower average grade for their CILA. With 

reference to the academic performance at the selected site, students achieved ‘Pass’, 

‘Satisfactory’, ‘Good’, and ‘Excellent’ respectively according to their level of 

achievement in the assignment (see Appendix VIII). In Course A, most students 

scored in the ‘A’ or ‘B’ range for their CILA in the two data collection cycles. In 

Course B, around 75% of students scored in the ‘B’ or ‘C’ range for their CILA in 

the two data collection cycles. In Course C, about 75% of students’ scores were 

evenly distributed in the ‘B’ or ‘C’ range for their CILA in AY 2015-16, and about 

60% of students scored in the ‘B’ range, with two students being assigned a ‘Fail’ 

grade for their CILA in AY 2016-17. In sum, students showed good to excellent 
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achievement on the CILA learning outcomes in Courses A and B, while students 

had only satisfactory to good achievement on the CILA learning outcomes in 

Course C. 

 
Table 6.27 Students’ average CILA marks in two data collection cycles 

 Total (n=371) AY 2015-16 (n=192) AY 2016-17 (n=182) 

n Mean mark 

(S.D.) 

n Mean mark 

(S.D.) 

n Mean mark 

(S.D.) 

Course 

A 

with WASP integration 87 75.81 (5.52) 43 77.12 (5.26) 44 74.56 (5.54) 

without WASP integration 15 74.80 (5.89) 5 78.40 (7.80) 10 73.00 (4.03) 

Total 102 75.67 (5.57) 48 77.25 (5.48) 54 74.26 (5.30) 

Course 

B 

with WASP integration 125 67.29 (9.16) 55 64.44 (8.64) 70 69.53 (9.00) 

without WASP integration 40 66.11 (7.45) 29 63.89 (6.57) 11 71.95 (6.63) 

Total 165 67.00 (8.78) 84 64.25 (7.95) 81 69.86 (8.73) 

Course 

C 

with WASP integration 33 56.85 (9.84) 25 56.88 (9.19) 8 56.75 (12.36) 

without WASP integration 74 65.30 (8.69) 35 63.09 (10.07) 39 67.25 (6.77) 

Total 107 62.69 (9.83) 60 60.50 (10.11) 47 65.49 (8.78) 

 

Table 6.27 presents students’ CILA scores from the three participating courses in 

the two data collection cycles. Among the three participating courses, the overall 

average CILA mark was similar between the two data collection cycles. When 

comparing the CILA marks in two data collection cycles, the mean score had less 

than five points difference (one sub-grade) among the participating courses, while 

the standard deviation had a difference of about one point among the participating 

courses. In addition to investigating the overall mean score, the mean score 

difference between students who did and did not integrate WASP in their CIL was 

also investigated. In Courses A and B, the mean score difference between students 

with and without integrating WASP were less than 2 points in the same data 

collection cycle. For students in Course C, students who did not integrate WASP 

scored 6 and 10 more points respectively in the two data collection cycles. 

 

6.1.4. Correlation between the SoAn tool and CIL 

To investigate how the SoAn tool facilitated students’ collaborative inquiry learning, 
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the bivariate correlations across variables from the survey, WASP log file, and CILA 

marks were used to investigate the relationship between these variables. The 377 

consenting students were divided into two groups according to their WASP usage 

in each course. The first group (G1) included students who had discussed and 

collaborated (in and/or out-degree >1) with CIL group members on WASP 

throughout their CIL, while the second group (G2) included students who had not 

discussed or collaborated or never used WASP (in- and out-degree ≤1) with CIL 

group members. This included the bivariate relationship among the variables listed 

in Table 6.28 to Table 6.30 below. 

 
Table 6.28 Correlations between students’ perceptions, WASP usage and CILA marks in Course A 

 A B C D E F G H I 

Perception of collaborative 

learning (A) 

 0.38** 0.23* 0.55** -0.13 -0.17 -0.13 -0.13 0.09 

Perceived usefulness of 

WASP (B) 

0.42  0.65** 0.35** -0.08 -0.09 -0.05 -0.21* 0.24* 

Perceived effectiveness of 

WASP (C) 

0.00 0.07  0.13 0.08 0.40 0.02 -0.08 0.17 

Students’ group process 

experiences (D) 

0.16 0.05 0.40  -0.20 -0.16 -0.14 -0.20 0.02 

Number of actions initiated 

on WASP (E)# 

- - - -  0.94** 0.39** 0.36** -0.10 

Number of total actions on 

WASP (F) # 

- - - - -  0.51** 0.31** -0.72 

In-degree on WASP (G) # - - - - - -  0.24* 0.14 

Out-degree on WASP (H) # - - - - - - -  0.17 

CILA mark (I) -0.09 -0.37 -0.11 0.21 - - - -  

N= 101; *p < 0.05;**p<0.01. G1 (n=86) placed in top right, G2 placed in bottom left (n=15). 

#Correlation for E, F, G and H in G2 does not exist as they did not collaborate with group members for their CIL. 
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Table 6.29 Correlations between students’ perceptions, WASP usage and CILA marks in Course B 

 A B C D E F G H I 

Perception of collaborative 

learning (A) 

 0.45** 0.27** 0.45** 0.00 -0.03 -0.11 0.03 0.03 

Perceived usefulness of 

WASP (B) 

0.43**  0.58** 0.44** 0.05 0.02 -0.05 0.18 0.00 

Perceived effectiveness of 

WASP (C) 

0.31 0.73**  0.25** 0.13 -0.03 -0.09 0.11 -0.09 

Students’ group process 

experiences (D) 

0.33* 0.30 0.46**  0.20* 0.18* 0.12 0.13 0.01 

Number of actions initiated 

on WASP (E)# 

- - - -  0.94** 0.27** 0.20** 0.08 

Number of total actions on 

WASP (F)# 

- - - - -  0.45** 0.15** 0.09 

In-degree on WASP (G)# - - - - - -  0.13 0.20* 

Out-degree on WASP (H)# - - - - - - -  0.11 

CILA mark by Grade (I) -0.20 0.31* 0.27 0.09 - - - -  

N= 163; *p < 0.05;**p<0.01. G1 (n=123) placed in top right, G2 placed in bottom left (n=40). 

#Correlation for E, F, G and H in G2 does not exist as they did not collaborate with group members for their CIL. 

 
Table 6.30 Correlations between students’ perceptions, WASP usage and CILA marks in Course C 

 A B C D E F G H I 

Perception of collaborative 

learning (A) 

 0.46** 0.18 0.02 -0.53** -0.50** 0.14 -0.26 0.16 

Perceived usefulness of 

WASP (B) 

-0.17  0.71** -0.24 -0.24 -0.24 -0.05 -0.31 -0.10 

Perceived effectiveness of 

WASP (C) 

0.09 0.59**  -0.21 0.01 0.02 0.05 -0.20 -0.26 

Students’ group process 

experiences (D) 

0.34** -0.03 0.07  -0.10 -0.04 0.06 -0.01 -0.35* 

Number of actions initiated 

on WASP (E)# 

- - - -  0.99** 0.09 0.11 -0.07 

Number of total actions on 

WASP (F)# 

- - - - -  0.19 0.08 -0.10 

In-Degree on WASP (G)# - - - - - -  -0.18 -0.10 

Out-Degree on WASP (H)# - - - - - - -  -0.05 

CILA mark by Grade (I) 0.15 0.05 0.05 0.03 - - - -  

N= 106; *p < 0.05;**p<0.01. G1 (n=33) placed in top right, G2 placed in bottom left (n=73). 

#Correlation for E, F, G and H in G2 does not exist as they had not collaborate with group member for their CIL. 

 

Based on the collected data, the results indicate that there were weak to moderate 

positive correlations between students’ perceptions of and experiences with CIL and 

WASP in this CILA as indicated in the survey. Among the G1 groups in the three 

participating courses, students’ perceived usefulness of WASP (B) had a moderate 

positive correlation with A and C (r=0.38 to 0.71). Additionally, students’ 

perception of CL before this course (A) had a weak positive correlation with C in 

Course A and Course B (r=0.23 and 0.27). For students’ group process experiences 
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in CIL (D), there was a moderate positive correlation with A and B in Course A and 

Course B (r=0.35 to 0.55) and a weak positive correlation with C, E, and E in Course 

B (r=0.18 to 0.25). 

 

For students’ usage of WASP (E to H) in the three G1 groups, correlations were 

observed with their perception of collaborative learning (A), perceived usefulness 

of WASP (B), and group process experiences (D). First of all, there was a strong 

positive correlation between the number of actions initiated (E) and total actions on 

WASP (F) (r=0.94 to 0.99) in the three participating courses. In addition, the 

number of actions initiated and total actions on WASP had a weak to moderate 

positive correlation with G and H in Course A and Course B (r=0.15 to 0.51), and 

a higher correlation in Course A. In Course A, students’ out-degree centrality on 

WASP (F) had a weak negative correlation with B (r=-0.21) and weak positive 

correlation with G (r=0.24). On the other hand, students’ number of actions initiated 

(E) and total actions on WASP (F) had a moderate negative correlation with A (r=-

0.53 and -0.50) in Course C. 

 

For students’ CILA marks (I) in three G1 groups, correlations were found with their 

perception of WASP and their WASP usage. Students’ CILA marks (I) had a weak 

positive correlation with B (r=0.24) in Course A and with G (r=0.20) in Course B. 

However, a moderate negative correlation was found with D in Course C (r= -0.35). 

 

Among the three G2 groups, correlations were also found between students’ 

perceptions of CIL and WASP and their CILA grades. In Course B and Course C, 

students’ perceived usefulness of WASP (B) had a moderate positive correlation 
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with C (r=0.59 and 0.73), as well as a moderate positive correlation with A (r=0.43) 

in Course B. Regarding students’ group process experiences with CIL (D), there 

was a moderate positive correlation with A in Course B and Course C (r=0.33 and 

0.34), together with a moderate positive correlation with C (r=0.46) in Course B. 

Finally, it was observed that students’ CILA marks (I) had a moderate positive 

correlation with B (r=0.31) in Course B. 

 

In addition to the correlations on an individual basis, the correlation between the 

number of actions in groups, perceived usefulness and effectiveness of the functions 

of WASP, and learning outcomes were also investigated. Table 6.31 shows that the 

number of actions per group had no correlation with perceptions of WASP and 

CILA marks. 

 
Table 6.31 Correlations between actions on WASP and perception of CIL & WASP in groups 

n=108 groups 

Number of actions on WASP per group (E) 

23 groups in Course A 45 groups in Course B 40 groups in Course C 

Perceived usefulness of WASP (B) -0.46 0.28 -0.16 

Perceived effectiveness of WASP (C) -0.28 0.11 -0.08 

Average CILA mark (I) 0.05 0.13 -0.31 

 

In sum, correlations were found between students’ perceptions of CIL and WASP, 

WASP usage and CILA marks for individual students. For students’ perceptions of 

CIL and WASP among the three G1 groups, moderate positive correlations were 

found between students’ perceived usefulness and effectiveness of the functions of 

WASP. Moreover, students’ perception of CL before this study were moderately 

positively correlated with their perceived usefulness of WASP and weakly 

positively correlated with their perceived effectiveness of WASP. Finally, students’ 

group process experiences had a moderately positive correlation with students’ 

perception of CL before this study and perceived usefulness and effectiveness of 
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the functions of WASP. For the correlations between students’ perceptions, WASP 

usage, and CILA marks, four correlations were found. Specifically, students’ 

perceived usefulness of WASP had a weak negative correlation with out-degree 

centrality on WASP and a weak positive correlation with their CILA mark in Course 

A. On the other hand, students’ perceived usefulness of WASP had a weak negative 

correlation with their in-degree centrality on WASP. Students’ CILA marks had a 

weak positive correlation with their in-degree centrality on WASP in Course B and 

a moderate negative correlation with their group process experiences in CIL. 

 

As the four tables above show, it was found that students’ previous perceptions of 

CL and their group process experiences in this study were positively correlated with 

their perception of WASP (usefulness and effectiveness). Although there were 

correlations in a few variables between students’ perceptions of CIL and WASP, 

students’ WASP usage, and their CILA marks, it was difficult to summarise 

correlations among students’ usage of the SoAn tool and their perceptions and 

learning outcomes in their CIL. 

 

6.2. Results of qualitative data 

6.2.1. Participant profile 

In the two data collection cycles of the main study, 7 of 89 invited students from 

the three participating courses participated in the semi-structured individual face-

to-face interview. Among the three courses, active and inactive CIL groups were 

selected based on the number of actions in the WASP log file (cf. Figure 5.1). Due 

to the low interviewee response rate in the pilot study (Chan et al., 2017), the 
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researcher decided to invite an extra one or two CIL groups three weeks after the 

first round of invitations. All consenting students in these CIL groups were invited 

to participate in the interviews by campus e-mail. In total, 49 students were invited 

in the first data collection cycle and 40 students were invited in the second data 

collection cycle (see Table 6.32). The challenges for inviting interviewees in this 

study are discussed in Chapter 8. 

 
Table 6.32 Distribution of students invited for individual face-to-face interviews 

Academic Year 

Number of students invited (No. of groups) 

Course A  Course B Course C 

Interviewed Total Interviewed Total Interviewed Total 

AY 

2015-16 

1st round invitations 0 11 (2) 2 (2) 9 (2) 2 (2) 11 (4) 

2nd round invitations 0 9 (2) 0 3 (1) 0 6 (2) 

AY 

2016-17 

1st round invitations 0 9 (2) 2 (1) 8 (2) 0 4 (2) 

2nd round invitations 0 7 (2) 0 4 (1) 1 (1) 8 (3) 

Total: 0 36 (8) 4 (3) 24 (6) 3 (3) 29 (11) 

 

Among the seven interviewees, four students from four CIL groups were 

interviewed in the first data collection cycle and three students from two CIL groups 

were interviewed in the second data collection cycle. In the first data collection 

cycle, two interviewees were from a CIL group in Course B and Course C 

respectively. In the second data collection cycle, two interviewees from the same 

CIL group in Course B were interviewed, along with an interviewee from Course 

C. Interviewees were evenly distributed between active and inactive CIL groups on 

WASP. For more detail on the interview method, see Section 5.4.2.4. Table 6.33 

presents the background information of each interviewee. 

  



198 

 

Table 6.33 Interviewee background information 

Interviewee Code: CB-2016-S01 CB-2016-S07 CC-2016-S01 CC-2016-S10 

Course: Course B Course B Course C Course C 

Gender: Female Female Female Female 

Year of Study: 4 4 2 2 

Field of study: Business Science Social Science Social Science 

Individual’s actions on 

WASP: 

5 (inactive 

group) 

30 (inactive 

group) 

53 (active 

group) 

49 (active 

group) 

Interviewee Code: CB-2017-S01 CB-2017-S02 CC-2017-S12  

Course: Course B Course B Course C  

Gender: Male Female Female  

Year of Study: 4 1 2  

Field of study: Science Science Social Science  

Individual’s actions on 

WASP: 

17 (inactive 

group) 

6 (inactive 

group) 

69 (active 

group) 

 

 

6.2.2. Self-reported usage of WASP and apps for CILA 

Before the interview, an information sheet was completed by each interviewee to 

report the usage of web apps and communication methods throughout their CIL 

process in the participating course. When completing this information sheet 

(Appendix VI), interviewees were asked to identify their usage of WASP, other apps 

and ways of communication for their CILA (in Table 6.34), and also provide a quick 

review of their CIL learning process for the interview. After the interviewees 

completed the information sheet, the individual interview was conducted. 

Interviewees were asked in the interview to elaborate on the usage of apps and the 

method of discussion and collaboration based on their information sheet. 

 

On the information sheet, interviewees expressed that they used WASP and other 

apps to facilitate their CILA in this study. For the self-reported usage of different 

apps (see Table 6.34), five interviewees integrated and used WASP in their CIL, 

with this usage concentrated in the first two stages of their CIL. Two interviewees 

stated that they used WASP in the identification of their inquiry question. In the 

information collection stage, five interviewees stated that they had used WASP to 
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bookmark, highlight and annotate information sources for their CILA, and four used 

WASP to share information sources related to their CILA. However, none reported 

that WASP was used for their information analysis, interpretation and elaboration 

of their CILA. Rather than WASP, interviewees noted that apps such as Google 

Drive and instant messengers were used in their CIL process. For Google Drive, 

three interviewees stated that this app was used throughout their CIL process, and 

other interviewees indicated that Google Drive was used in their information 

analysis, interpretation and elaboration. 

 

Table 6.34 Self-reporting of ICT tool usage and collaboration methods in CIL 

Usage of apps and  

communication 

methods 

Identify 

inquiry 

question 

Information collection: 
Information 

analysis and 

interpretation 

Information 

elaboration 

(Report 

/Presentation) 

Storing/ 

bookmarking 

of resources 

Sharing 

of 

resources 

WASP 2 5 4 0 0 

Other Apps 

Google Drive 

Instant messenger 

5 

5 

4 

5 

4 

3 

6 

5 

3 

6 

6 

5 

7 

7 

3 

Face-to-face meetings 6 2 2 4 4 

 

Both face-to-face meetings and instant messaging were used to facilitate their 

discussion and collaboration with CIL group members. Among the seven 

interviewees, two conducted face-to-face meetings in each stage of their CIL, and 

most of the remaining interviewees engaged in meetings to identify their inquiry 

questions. In addition to face-to-face meeting, several interviewees used instant 

messaging apps (e.g. WhatsApp and WeChat) as the platform for their discussion 

and collaboration. In general, more than half of the interviewees used these apps in 

the identification of inquiry questions and the analysis and interpretation of the 

information sources collected. 
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6.2.3. The integration and use of WASP in students’ CIL 

Many interviewees stated that the integration and usage of WASP facilitated their 

identification of inquiry questions and information collection in their CIL. WASP 

was mainly used for bookmarking, highlighting, annotating and sharing 

information sources in their group in the first two stages of their CILA. 

 

6.2.3.1. The integration and use of WASP for identifying CIL inquiry questions 

In the first stage of CIL, interviewees stated that WASP was useful to bookmark, 

highlight, annotate and share information sources for their possible CIL inquiry 

questions. When the course instructor announced the details of the CIL, such as 

themes and requirements, in the early stages of the participating course, each CIL 

group started to explore and identify their potential inquiry question. Two strategies 

for identifying inquiry questions were outlined by the interviewees: 1. Explore 

different possibilities for all provided themes before formulating their inquiry 

question, and 2. Identify the theme and inquiry question by process of elimination. 

Interviewees who used the first strategy described that they integrated and used 

WASP to facilitate the identification and formulation of their inquiry question.  

 

Using the first strategy, interviewee CB-2016-S073 searched and browsed various 

information sources before formulating the inquiry question. When relevant 

information sources were found, bookmarks and highlights were made through 

WASP. These sources were then shared and read by all group members, and this 

assisted in the identification and formulation of their inquiry question. 

                                                 

3 CB represents Course B, 2016 represents the interview conducted in AY 2015-16, S07 represents 

the interviewee number assigned to the selected student. 
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After the WASP tutorial (and the introduction of CILA), we tried to bookmark 

web pages which may be useful for the identification of our topic. All of us 

browsed all web pages once. (CB-2016-S07) 

 

Interviewees identifying their CIL inquiry question by process of elimination 

selected and formulated inquiry questions according to their personal interest or 

previous similar assignment topics related to the provided themes. CC-2017-S12 

described how they selected the CIL theme as it was related to their field of study. 

CB-2017-S01 stated that their inquiry question was identified and formulated based 

on her personal needs. Hence, WASP was not used at this stage of their CIL. 

 

I discovered the tool that can help my mother to teach herself English. It is a 

good idea for my assignment, Then, I tried to find another similar tool. So, I 

formulate my inquiry question. (compare the two similar ICT tools) (CB-2017-

S01) 

When the instructor announced the (three) CIL themes in the tutorial, there 

was only one theme related to our field of study. Therefore, it (our theme) had 

to be that one! (CC-2017-S12) 

 

In the identification of inquiry question, WASP enabled students to bookmark, 

highlight, annotate and share the information sources to facilitate their identification 

and formulation of inquiry question. 

 

6.2.3.2. The integration of WASP for CIL information collection 

The integration of WASP allowed students to process information sources collected 

for their CIL. The CIL information collection process can be divided into two stages: 

1. Store, bookmark, and annotate information resources related to the CILA topic 

and 2. Share information sources in the CIL group. In the first stage, interviewees 
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integrated and used WASP to bookmark, highlight and annotate information sources 

when they discovered information sources related to their CILA. In addition to web 

pages, text-based content, e.g. academic papers, were also bookmarked for their 

CIL. CC-2016-S10 indicated that WASP had better support for text-based content, 

as the presentation of highlighted content was better than other web apps, such as 

Google Drive, that they had used in a previous assignment. 

 

I can upload my readings (upload PDF on WASP)… This helps me to archive 

the readings. WASP makes everything clearer than Google Drive… After that, 

the list of bookmarks can be generated, all of us can observe what was posted, 

what was highlighted… I can see all highlights on a single web page, I have 

no experience with other ICT tools that have a similar function. (CC-2016-

S10) 

 

Interviewees outlined three different approaches to prepare and present the 

information sources stored and bookmarked on WASP to other group members: 1. 

Only bookmark only the information source, 2. Bookmark the information source 

with highlights, and 3. Bookmark the information source with highlights and 

annotations. These are examined individually below. 

 

1. Only bookmark only the information source. During web searching, students may 

have found information sources related to other parts of their CIL prepared by other 

members. For example, CC-2016-S10 found an information source that was related 

to the inquiry question or specific responsibilities of another group member. These 

information sources were circulated through WASP so that all group members could 

read them. 
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When I realised that they (my group members) were confused, I let them know 

I have uploaded some files on WASP. I ask them to read them. I collected these 

files because the title was relevant to our CIL. I ask them to read it themselves. 

(CC-2016-S10) 

 

2. Bookmark the information source with highlights. Many interviewees 

highlighted words or phrases on the information source with no annotations. When 

CIL group members enabled the add-on layer on the information source, all 

highlighted content was shown on the information source, which can be recognised 

easily. CB-2016-S07 expressed that no annotations were made on these information 

sources, this aimed to encourage all members to read and digest each information 

source. 

 

I can highlight and share it. Before this, I will put the URL in our discussion 

(folder on a platform) and ask them to browse it. “Highlight” makes it (the 

sharing) more convenient. Sometimes, the original content (on the URL) is 

lengthy, and group members may take a long time to search for important 

points… And now I can highlight it directly in order to notify them. (CB-2016-

S07) 

 

3. Bookmark the information source with highlights and annotations. In addition to 

using only the ‘highlight’ function, some interviewees also made annotations on the 

highlights to describe or summarise the highlighted words or phrases. In CC-2016-

S01’s CIL group, the interviewee advocated that all CIL group members should not 

highlight information sources as they ‘copy and paste’ the content to prompt others, 

as in a previous assignment. She encouraged members to digest and annotate the 

highlighted content. This would enable group members to understand others’ ideas 

and thoughts on the highlighted content. 
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We read and digest the content before we highlight and annotate it. My group 

tended not to ‘copy and paste’ all information that may be useful. (CC-2016-

S01) 

 

Compared with their previous experiences, interviewees reflected that it was much 

easier to search and revisit information collected. Before the integration of WASP, 

URLs or text-based content were stored and circulated through web apps, such as 

Google Drive. To highlight the content, students needed to extract all key points 

into another app or file for discussion. Therefore, students needed to move back and 

forth between the original content and the summarised key points to read and digest 

abundant information sources. When WASP was used in their CIL, they were able 

to browse all highlights and annotations from the WASP website or enable the add-

on layer on the original content. This shortened the time needed to read and digest 

all key points on the information sources. The quote above from student CC-2016-

S10 again illustrates this point: 

 

I can upload my readings… This helps me to archive the readings. WASP 

makes everything clearer than Google Drive…We created a (CIL) group. After 

that, the bookmark list can be generated, all of us can observe what was posted, 

what was highlighted… I can see all highlights on a single web page, I have 

no experience with other ICT tools that have the similar function... Before 

using this, the points were listed on Google Drive. Important points on each 

reading were typed on Google Drive according to the theme. Everyone can 

understand the meaning of it. (CC-2016-S10) 

 

The interviewees had low awareness regarding management of information sources 

collected for their CIL. Information management is a strategy to manage 

information collected, whereby students can retrieve specific content in a short 

period of time. Only one interviewee mentioned a strategy for managing 
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information collected on paper-based sources. CC-2016-S10 used to print all 

information sources as a hard copy, then put physical ‘Post-it notes’ with different 

codes assigned to categorise the information sources. Surprisingly, none of the 

interviewees used WASP to categorise information sources by adding tag-words for 

information management. 

 

I am unsure how to use the tag-word function. Even if it is useful, I will not 

perform one more step to do it. “Highlight” is enough, as this assignment 

involve less than 20 readings. It is not necessary to add tag-words on them. 

(CC-2016-S10) 

 

Most of the interviewees agreed that WASP facilitated the information collection 

stage of CIL. WASP enabled students to bookmark, highlight and annotate all 

information sources. Interviewees CC-2016-S10 and CB-2017-S01 recognised that 

these were useful functions for their learning which they had not seen in other web 

apps. However, with low awareness of information management, students were not 

motivated to assign tag-words to the information sources.  

 

With WASP, you can highlight it on the website, and no ICT tool has had this 

function until now. (CC-2016-S10) 

I think this (WASP) is a very good ICT tool… When I was studying in secondary 

school, I started to look for ICT tools to bookmark some website and make 

annotations. At that time, I did not find a tool to suit my needs… (CB-2017-

S01) 

 

With regard to the integration of WASP to facilitate students’ information collection, 

interviewees stated that WASP can facilitate both the quantity and quality of 

readings in different T&L settings. Interviewees predicted that WASP may also be 

useful for the quality of readings when they are assigned to discuss and collaborate 
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with few information sources. 

 

For group work that only involves one or two readings, all of us need to read 

these. It will be convenient to use this software (WASP) for highlights. When a 

group member reads and digests it thoroughly, others do not need to read it 

intensively again. They can read your comment and make adjustments if it is 

incorrect. (CC-2016-S01) 

 

6.2.3.3. The integration and use of WASP for information analysis and 

interpretation in CIL 

In the information analysis and interpretation stage, the integration of WASP 

assisted students in understanding the key points and relationships between 

bookmarks for their CIL. Although the information sheets stated that WASP was 

absent at this stage, it was discovered in the conversations that WASP facilitated 

their analysis. With reference to the highlights and annotations shared in their CIL 

group, CB-2016-S07 expressed that the key points of each information source can 

be accessed, read and digested quickly. Moreover, CC-2016-S10 stated that she was 

able to read the original content when group members could not express their ideas 

verbally or through the annotations. 

 

I recognised that WASP can show particular content only. I don’t need to 

search from the original content, so I use it. (CB-2016-S07) 

I think this (WASP) can facilitate our identification of the topic and speed up 

our data analysis. Before this, my group members tended to read the whole 

content in order to understand my idea. Sometimes, my group members could 

not present their ideas very well, so I need to read the content again… I can 

read the original content by clicking the URL. This sped up our process… 

Based on the highlights, the key points can be observed easily and they can 

post their comments on it. (CC-2016-S10) 
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With regard to the highlights and comments on each information source, CIL group 

members can analyse and interpret the information shared. CB-2016-S07 stated that 

the highlight and annotate functions were useful for gathering and identifying 

information sources for specific discussions in their CIL. In addition, the group 

members of CC-2016-S10 posted their comments and discussed the content.  

 

I highlighted and annotated this, as this is related to the advantages of it. This 

can be used to compare and contrast (the advantages). (CB-2016-S07) 

We can highlight it using WASP. My group members can know the key points 

of it, so that they can post their comments for discussion of it. (CC-2016-S10) 

 

Comparing discussions on WASP and instant messengers, WASP provided a clear 

order for the discussion of each idea. CC-2016-S10 imagined that if an instant 

messenger had been used for their discussion, replies on multiple highlights or ideas 

may have been mixed up and crossed over in the dialog box, as all replies would 

sorted and displayed according to the posting time. This arrangement would 

complicate the discussion on the specific topic, and would also require more time 

to catch up the progress of each discussion. WASP, in contrast, groups all comments 

with regard to each highlight, providing a systemic mechanism for group members 

to start and resume their conversation on a specific idea. 

 

… Google Drive and WASP allow us to post our comment or our point of view, 

which all group members can read. If this happened on an instant messenger, 

the order (of the comment) makes it complicated, it is hard to understand 

others’ ideas or progress. Google Drive and WASP are helpful for this... (CC-

2016-S10) 
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6.2.3.4. The integration and use of WASP for information elaboration in CIL 

In the information elaboration stage, no significant integration of WASP was 

observed in the interviews. Although interviewees CB-2016-S01 and CB-2016-S07 

stated that their bookmarks were included in their elaboration, such as presentation 

and report writing, no direct evidence was found regarding how WASP facilitated 

the preparation of students’ information elaboration for their CILA. 

 

We highlighted these (the information sources) when we were searching 

information to identify our assignment topic… When we worked on our 

assignment, those links were used. They were useful for our assignment. (CB-

2016-S01)  

In the first draft of our assignment, I could see that my group members had a 

very detailed description of it (a source share in WASP). When I edited our 

assignment, I asked her to explain the idea on a reading through WhatsApp, 

as it was lengthy. She explained it to me, then I modified it. I believe she really 

read it before she wrote it and explained it to me. (CC-2017-S01) 

 

Students did not consider using WASP to prepare the reference lists for their CILA. 

By using the export function described in Section 4.2.2.10, WASP can generate an 

APA reference list based on selected highlights and annotations. CC-2016-S10 

stated that entering metadata manually on WASP (for text-based content) was 

tedious, so she decided not to use this function. To prepare the reference list, the 

interviewee tended to use an online generator to export references.  

 

To prepare the written assignment, I tended to use Google Drive to type my 

work. Even though WASP can construct the reference list in APA style, we may 

use another online reference generator instead of WASP. This is because it (the 

preparation of the metadata) is relatively tedious, I need to enter the 

information such as author and date by myself*. If I use the online generator, 

I can generate an APA citation immediately by entering the URL. (CC-2016-
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S10) 

* WASP can extract metadata provided in the web page header; students only need to enter 

metadata manually for text-based content. 

 

6.2.3.5. Challenges for integrating and using WASP in CIL 

In this initial study on how a SoAn tool can facilitate students’ CIL, it is important 

to investigate the challenges they faced in their integration and use of WASP. At the 

end of the interviews, the respondents described the challenges they face when 

using WASP. These challenges mainly concerned three aspects: 1. Low motivation 

for learning and using WASP; 2. The functionality and recognition of WASP; and 

3. The methods of processing, discussing and collaborating on collected 

information sources. 

 

Low motivation for learning and integrating WASP was a common challenge for 

students. Among the interviewees, most were satisfied with the functions of the web 

apps they were already using. When students believed existing web apps fulfilled 

most of their academic learning needs, they tended to use their current habits to 

guarantee that the assignment would be completed on time. Therefore, students had 

a relatively low motivation to learn, integrate and use new web apps, (e.g. SoAn 

tool).  

  

In the beginning, we created a (shared folder) on Google Drive for this group 

project. Then, you introduced the app (WASP), while many things had been set 

up on Google Drive. (Q: At the beginning, did you think everything could be 

done on Google Drive?) Yes, they put everything on Google Drive to work for 

the assignment… I think they felt natural with it (perception of WASP), they 

think it is not complicated, but it is not necessary to spend time on it unless the 

functions differed from Google Drive. (CC-2016-S10) 
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The functionality and recognition of WASP among students also presented 

challenges for students to integrate and use WASP in their CIL. The functionality 

of WASP includes both the usability of WASP and its functions. Regarding usability, 

more than half of the interviewees grasped most of the functions of WASP through 

the WASP tutorial. CC-2016-S01 also reviewed the user manual to learn and 

perform a function that she forgot after the tutorial. On the other hand, some 

interviewees also expressed that the usability of WASP was low. CC-2016-S10 and 

CB-2016-S01 claimed that the functions of WASP were complicated for them to 

use, including multiple steps to activate an add-on layer on an information source. 

In addition, CB-2016-S01 mentioned that the tutorial was too short, which made it 

impossible to learn how to use WASP’s functions. For these reasons, some 

interviewees decided not to integrate WASP in their CIL: 

 

I read the user manual. I needed to upload a PDF file but I forgot how to do it. 

This (the user manual) guided me to upload it finally. (CC-2016-S01) 

The tutorial was too short. I am not sure how to use it even though I was taught 

how to use it in the tutorial… After that tutorial, I seldom use it. In particular, 

I was unsure about why I should use it. (CB-2016-S01) 

I think WASP can facilitate bookmarking information sources… But I tend to 

use Google Drive. This is because it is a bit complicated to add layers using 

WASP. It involves a number of steps to create and review an add-on layer for 

annotations, even if the steps are straightforward. (CC-2016-S10) 

 

For the functions of WASP, interviewees reported challenges, as WASP lacked a 

communication channel to disseminate updates. When students added bookmarks, 

annotations or replies on an information source, the latest updates were shown on 

WASP’s web page without further notifications among CIL group members. 

Without the update notification, CB-2016-S07 needed to disseminate updates to 
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group members through other web apps. Students were required to perform one 

extra step, but this ensured all group members were informed of the latest update 

on WASP. Among different web apps, interviewees stated that notifications were 

posted on the discussion file on Google Drive, while urgent updates were notified 

through instant messengers such as WhatsApp and WeChat. 

 

We can highlight on a web page and put this on WASP. I can browse highlights 

shared by others in ‘My Group’… Everyone can read the page easily without 

searching it on the web again… Sometimes, these updates were mentioned in 

our discussion (Google Drive). If it was an urgent update, I would say it on 

WhatsApp, like ‘I highlighted something, you can browse it and see if it’s 

useful or not.’ (CB-2016-S07) 

 

The low recognition of WASP made students hesitant to integrate and use it in their 

CIL. Compared with other web apps mentioned in the interview, the recognition of 

WASP and SoAn tools in general was very low. The low recognition of WASP not 

only due to WASP being a self-developed web app, but also because students had 

never used a SoAn tool before this study. CC-2016-S01 did not know of the 

existence of WASP until the WASP tutorial. In addition, CB-2016-S07 was also 

concerned about the continuity of using WASP in other courses or outside the 

university. These two factors discouraged students from using WASP in their CIL. 

 

When I attended the WASP tutorial, it was the first time I knew of and learned 

this ICT tool. (CC-2016-S01) 

(Q: Will you use these ICT tools after this course?)… For WASP, is it only 

implemented at the university? (Q: Yes) So the chance will be lower. (CB-2016-

S07) 

 

The methods of processing, discussing and collaborating on collected information 
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sources were also a challenge for integrating and using WASP. For the processing 

of information sources, some students may continue to process paper-based 

information sources rather than digital copies, despite the fact that the use of digital 

information sources is becoming increasingly popular. CC-2016-S01 chose to work 

with a physical copy of the information sources because of her personal preference. 

Thus, collected information resources, such as academic papers, were printed out 

for highlighting and annotating. 

  

I tend to write down notes on the information sources. Each 

highlight/annotation has its own meaning. For example, I circle the wording 

for a concept. I highlight it if the whole sentence is useful. For underlining, I 

will make notes next to it. I have my own way (to process the information 

sources) which cannot be replaced by apps. (CC-2016-S01) 

 

Interviewees expressed most of their discussions and collaborations in the group 

took place in the face-to-face meetings, real-time synchronised updates on Google 

Drive and conversations through instant messaging. Two interviewees reported that 

face-to-face meetings took place throughout the CIL, and most meetings were 

conducted after a session of the participating course. In 10 to 20-minute meetings, 

CB-2016-S03 and CC-2017-S12 reported, discussed and planned the working 

process of their CIL. They then worked on their own assigned tasks before the next 

meeting, as in CB-2016-S07’s CIL group (see the final quote below). 

  

We stayed after the lesson, we mentioned the app, a platform which is feasible 

for our assignment (comparison between two similar apps)… We talked after 

the lesson until 11:40 (~10 minutes after the lesson). We discussed the direction 

and work distribution of our proposal. (CB-2016-S03) 

We worked and discussed through a face-to-face meeting, we marked all stuff 

then worked on these after the meeting. (CC-2017-S12)  
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(Q: Your group divided the assignment into parts for each member to work 

on?) Yes, we worked independently on our part. Finally, one of us combined 

all our work, and because of this his share of the work smaller. (CB-2016-S07) 

 

In one extreme case, a CIL group in Course B scheduled a two-day intensive face-

to-face meeting to work on their CILA during the Easter holiday. In this meeting, 

most of the group members gathered to discuss and work on their CIL. CB-2017-

S01 stated that this face-to-face meeting allowed them not only to seek and receive 

feedback immediately, but also to monitor the progress of their CILA. Because of 

this, the importance of using WASP in their CIL was decreased. 

 

For web information, like URLs, I ask them to visit it immediately. I tell them 

the keywords in order to “Google it” from their device so that they get access 

to it immediately. (CB-2017-S01) 

 

Instead of face-to-face meetings, the use of well-known web apps also prevented 

the integration and use of WASP in students’ CIL. Among the interviewees, as with 

the majority of all students, Google Drive and instant messaging apps were 

commonly used by students (Lucia-Palacios, Pérez-López & Polo-Redondo, 2016; 

Margaret, Uma, Tejonidhi & Neelakantappa, 2018; Tang & Hew, 2017). According 

to the interview information sheet, all respondents had integrated Google Drive in 

their CILA. CB-2016-S07 and CC-2016-S01 explained that this app supports real-

time online editing on the same document file. This allows CIL group members to 

discuss, collaborate and work on the same file. Moreover, all replies and updates 

are stored on the app server in real-time, avoiding the problem of modifying files 

in outdated versions (Google, 2018; Kuo, Jeng & Chen, 2013).  
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In the data analysis stage, we put all our time into Google Drive… When we 

write something on Google Drive, the evidence was there. Moreover, all group 

members knew your point, which can also be checked and retrieved easily… 

It (WASP) is not the same as Google Drive. WASP is not a must such that I 

cannot do my assignment without it. Google Drive allowed me to write my 

assignment, conduct discussion and edit our assignment simultaneously. (CB-

2016-S07) 

Each of us is responsible for their own part (of the assignment). When I browse 

something related to someone else’s part, I send her a message (on Google 

Drive) about what it is and how it is related to her work. She then puts it on 

her part… Most of our discussions were on Google Drive. (CC-2016-S01) 

 

In addition to Google Drive, instant messaging was another type of app commonly 

used for CIL discussion and collaboration. As mobile devices have become an 

indispensable item in their learning, students can read and reply to messages 

received from others immediately through the instant messaging app on their device 

(Caro-Alvaro, Garcia-Cabot, Garcia-Lopez, de-Marcos & Martinez-Herráiz, 2015; 

Tang & Hew, 2017). Although Tang and Hew (2017) argue that the use of instant 

messaging interferes with student’s private lives, it seems that students such as CC-

2016-S10 used it to discuss and communicate with group members in any location 

after class (Church & De Oliveira, 2013).  

 

We created a group on WhatsApp… Most of us stayed with our mobile phone 

which can receive notifications immediately… (Q: So, sometimes you will use 

your computer to work with Google Drive, and at the same time you will use 

your mobile device to ‘WhatsApp’ with your group member?) Most of the time 

I work like this…We discuss the main topic in our face-to-face meetings during 

the class break, then we use WhatsApp to discuss the details after the lesson. 

(CC-2016-S10) 

 

In sum, three types of challenges were found that affected students in integrating 
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and using WASP in their CIL. These included students’ low motivation for learning 

and using WASP, the functionality and awareness of WASP among students and the 

method of processing information sources. Ways to overcome these challenges are 

evaluated in the discussion below. 

 

6.3. Chapter Summary 

This chapter reports data collected from four different data collection methods. To 

explore how the SoAn tool can facilitate students’ CIL, quantitative and qualitative 

data were collected from undergraduate students at the selected site. For the 

quantitative data, the demographic information of the participants, descriptive 

statistics, and correlations between survey, log file and CILA marks are described. 

The report of the qualitative data describes the demographic information of the 

participants, the integration and use of WASP in their CIL, and the challenges of 

integrating and using WASP through the individual face-to-face interviews. The 

results presented in this chapter are discussed in the following chapter, and the 

contributions, limitations and implications of this study are then outlined in 0. 
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Chapter 7. Discussion 

7.1. Chapter Overview 

Chapter 7 presents key findings based on the results obtained in this study. First, it 

is observed that the SoAn tool facilitated the early stages of CIL. In identifying the 

inquiry question and collecting data, the SoAn tool helped students circulate their 

information sources with highlights and annotations. After this, students tended to 

use Google Drive or instant messengers for their discussion, collaboration and 

assignment preparation. Second, correlations were found between students’ 

perceptions of, e.g., CL, WASP and their group process experiences. In addition, 

students’ perceived usefulness of the functions of WASP is related to their CILA 

marks in ICT-related courses. Finally, the challenges that students encountered 

when integrating and using a SoAn tool in their CIL are investigated. 

 

7.2. Research questions of this study 

7.2.1. How do students integrate and use the SoAn tool in their collaborative 

inquiry learning? 

To investigate how students integrate and use the SoAn tool in their CIL, 

quantitative and qualitative data collected from the WASP log file and individual 

face-to-face interviews were used. The data included students’ actions performed 

on WASP, information sheets and the content of interviews. Here I explore the 

discussions on students’ use of the SoAn tool in the CIL stages, the purposes of 

using SoAn tool, the types of information sources bookmarked, collaborations in 
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the CIL group, and the mode of integrating the SoAn tool. 

 

The integration and usage of SoAn tool in each CIL stage 

In the three participating courses, most of the students used WASP in the early stage 

of their CIL to identify their inquiry question and collect information for their CILA. 

According to the WASP log file, two peak periods were observed for students’ CILA 

usage, as shown in Figure 6.5: 1. After the announcement of the CILA and 2. Before 

the assignment submission deadline. The first peak period was observed after the 

WASP tutorial in all participating courses and lasted for around two weeks (third to 

fifth academic week). In Course A, about 20% of actions were taken in this period 

of time. After the WASP tutorial, students resumed their discussion on WASP for 

their collaborative annotation task as one of the assessments in the course. In Course 

B and Course C, more than 80% of actions were observed in this period of time. 

After the WASP tutorial and the announcement of the CILA, a number of students 

started to use WASP to facilitate their CILA. When combining this peak period with 

the information sheet and interview content, it was discovered that students used 

WASP for identifying the inquiry question and collecting information sources for 

the proposal of their CILA. This peak period also echoed how interviewees used 

WASP to work on information sources in these two stages, as indicated in Section 

6.2.3.  

 

The second peak period was observed one to two weeks before the submission 

deadline of the collaborative annotation task and CILA in Course A. As no students 

from Course A were interviewed, the researcher can only speculate on how these 

students used WASP for their CILA. These actions not only allowed students to 
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work for their collaborative annotation task, but also promoted discussion and 

collaboration among CIL group members to prepare their CILA. Regarding the later 

stages of students CILA, the interviewees noted that Google Drive was used instead 

of WASP. They used Google Drive for the analysis, interpretation and elaboration 

of information for their CILA, because the real-time content synchronisation let 

members see modifications immediately and avoid any issues with file versions.  

 

In sum, the SoAn tool was predominantly integrated and used in students’ inquiry 

question identification and information collection stages, with little usage in 

information analysis and interpretation for students’ CIL in this study. 

 

The purposes of using the SoAn tool 

In the three participating courses, the major purposes of using WASP for their CILA 

were bookmarking, annotating and sharing information sources within the CIL 

group. A total of 635 bookmarks were found in the three participating courses. As 

shown in Table 6.15, around 250 bookmarks were found in both Course A and 

Course B, and 132 bookmarks were found in Course C. Each student contributed 

an average of at least 1.6 bookmarks in their CIL group or, put differently, each CIL 

group had more than 5 bookmarks in WASP on average. These statistics show that 

many students made use of the bookmark function to store and bookmark 

information sources on WASP. 

 

When students bookmarked information sources, they also annotated and shared 

these sources within their CIL group. Table 6.16 shows the number of annotations 

and replies on each information source; an average of 4 to 9 actions was found on 

each information source. After eliminating bookmarks without annotations and 
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replies, there were an average of 5.77 annotations with 6.32 replies in Course A, 

2.82 annotations with 2.41 replies in Course B, and 4.41 annotations with 1.5 replies 

in Course C on each information source. The relatively high number of annotations 

in Course A and Course C indicates that students tended to prepare comprehensive 

remarks to describe the relationships between the content and their CILA. On the 

other hand, Course B students had fewer remarks on each bookmark, as they used 

WASP to bookmark and share information sources in their CIL group. For the 

number of replies on each information source, Course A also had a relatively high 

mean (6.32). This high mean likely relates to another assignment of the course, as 

students’ replies and discussions on information sources on WASP were evaluated 

for the collaborative annotation task. Even so, the discussion and collaboration 

among group members on WASP allowed students to better prepare their individual 

CILA. 

 

On the other hand, an average of 2.41 and 1.56 replies was found on each 

information source in Course B and C. This number of replies means that CIL group 

members provided feedback on the information source, and hence discussions and 

collaborations among them on WASP may have been rare. The maximum number 

of annotations and replies in Course A and Course B was shared by 8-12 CIL groups 

because the course instructor shared information sources with all CIL groups. In 

Course C, a maximum of 48 annotations and 10 replies were found on independent 

information sources by a CIL group, showing that comprehensive annotation and 

discussion on an information source took place among CIL group members. In 

general, Course A and Course C students tried to prepare annotations that allowed 

CIL members to grasp the key point in the information sources, while the number 
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of replies in Course A indicates only discussions and collaborations within the CIL 

group on information sources. 

 

Adding tag-words and metadata and exporting content from WASP for managing 

information sources were not popular in any of the three participating courses. As 

shown in Table 6.17, only 249 tag-word(s) were used on 484 out of 4010 

annotations or replies included in this study. Within these 484 annotations or replies, 

Course A and Course B contained 61% and 33% of the usage of tag-words. In the 

three participating courses, the usage of tag-words was similar. Each annotation or 

reply had no more than two tag-words on average with a maximum of two to four 

tag-words added. Regarding the frequency of the top three occurrences of tag-words 

in a CIL group, these tag-words were added on about 20 annotations or replies in 

one CIL group in Course A. Meanwhile, these tag-words were added on 10 and 5 

annotations or replies in one CIL group in Course B and Course C. Based on the 

most frequently used tag-words within a group, tag-words facilitated the 

categorisation of the pros and cons related to their inquiry question and aspects that 

should be discussed in their CIL (e.g. advantages and adaptation). However, tag-

words such as “Technology” and “Learning” were directly used in the description 

of their CIL. These words were too general to be useful in categorising annotations 

or replies for managing collected information sources. 

 

In addition to the statistical data, the interview data also suggested that 

bookmarking, annotating and sharing collected information sources were used for 

the CILA. Based on the data collected from interviewees, most of them used WASP 

to share collected information sources after they bookmarked and annotated these 
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sources. The use of WASP simplified the sharing of information sources with 

annotations, and students avoided the risks of circulating paper-based information 

sources or moving the content by ‘copy and paste’ between platforms. Some of the 

students also indicated that WASP facilitated their reading of the information 

sources. With the highlight and annotation functions, CIL group members were able 

to read the information sources together with annotations and replies either through 

the WASP website or the add-on layer on the original information source. For the 

discussion and collaboration on their CILA, only two interviewees mentioned that 

WASP helped meet their needs. The interviewees tended to use Google Drive and 

instant messaging apps to facilitate their discussion and collaboration on 

information sources for their CILA. Students indicated two reasons for using 

Google Drive and instant messengers to discuss and prepare their CILA. The first 

reason was that WASP did not include a notification function regarding updates on 

the information sources, meaning that they needed to send notifications using 

Google Drive and instant messengers. Thus, they tended to resume their discussions 

on these platforms instead of WASP. The second reason was that WASP was unable 

to facilitate the preparation of their presentation or written assignment, thus they 

continued to use the web apps, such as Google Drive, that they had used before to 

work on their CILA after using WASP for their information collection. Regarding 

the entry of metadata on WASP, interviewees did not use this function to prepare an 

APA style reference list. The major reason was that students felt that it was 

inconvenient to enter metadata manually for text-based content on WASP. With a 

manageable volume of information sources for their CILA, they tended to prepare 

the reference list manually or generate it through an online reference generator. 
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In sum, most usages of SoAn tools was to share information bookmarked and 

annotated sources with group members for their CIL. In addition, the addition of 

tag-words to categorise and manage information sources, annotations and replies 

was observed in some CIL groups. 

 

The types of information sources bookmarked 

The distribution of bookmarked information sources was investigated on the basis 

of the WASP log file. According to the record on the WASP log file, more than 85% 

of bookmarks were web pages (URLs) in Courses A and B; in contrast, 42% of 

bookmarks were text-based content in Course C. Although the themes of the CILA 

in Course A and Course B were related to daily life (changes in education with 

technology and comparison between web apps), it was surprising that students 

bookmarked URLs as the foundation for their discussions. In contrast, the themes 

and assignment setting in Course C required CIL groups to prepare a research 

proposal as their CILA. This encouraged students to bookmark text-based content, 

as they needed to cite different definitions and methodologies from the literature 

for their CILA. In total, 56 out of 132 bookmarked information sources were text-

based contents for sharing in their CIL group. As content on the Internet can be 

posted by everyone without appropriate fact check and review, students with low 

information literacy may fail to properly evaluate the information collected. Thus, 

they may have a high risk of using and citing unreliable and unverifiable 

information sources for their CILA (Bridges et al., 2012; Grimes & Boening, 2001; 

Klein, 2002; Pow, Li & Fung, 2009; Taylor & Dalal, 2017), especially if they are 

over-reliant on Internet information in their assignment. 
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To summarise the type of information sources bookmarked, web pages were 

commonly bookmarked by students for their CILA, and only one course had more 

than 40% of information sources as text-based content. It is surprising that 

information sources on the Internet dominated their discussion and collaboration in 

these courses. 

 

Collaborations in the CIL group 

In the three participating courses, students used WASP for their CILA to collaborate 

with nearly half of their CIL group members. Social network analysis was used to 

develop the social graph (Figure 6.1 to Figure 6.3) of each CIL group, student 

interaction with others on WASP in their CIL (Table 6.18), and in- and out-degree 

centrality of students (as Table 6.19). Of the students in Course A, 88 (84.62%) 

them interacted on WASP with an average of 3.20 and 3.18 in- and out-degree 

centrality. When these figures were linked with the number of replies on each 

information source in Table 6.16, students had ample opportunities to have in-depth 

discussions and collaborations on most of the information sources with CIL group 

members on WASP. In Course B and Course C, although students’ in- and out-

degree centrality were higher than half of the group members (1.67 to 2.82), the 

low number of replies for each information source indicated that students did not 

have in-depth discussions and collaborations on most of the information sources. 

The low number of replies in these two courses may be for the two reasons 

mentioned in the interviews: 1. the ease of conducting face-to-face meetings, and 2. 

the use of Google Drive or instant messengers as a one-stop platform for discussion, 

collaboration and assignment preparation. 
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Among the three participating courses, only Course A had clear evidence to support 

the assumption that students discussed and collaborated with CIL group members 

on WASP. With a low percentage of agreeing on two sub-items of task 

interdependencies for their group process experiences, there was still room for 

improvement to increase the discussion and collaboration on the collected 

information sources for their CILA. This could be improved by two ways: 1. 

Enhancing the task interdependencies from the design of the CIL, when each 

student need to work on the basis of other’s work, they will have a higher chance 

to discuss and collaborate with others on their CILA. 2. Enhancing the average 

number of replies on each annotation and students’ in- and out-degree centrality, 

hence each student would be involved in providing and receiving replies to all CIL 

group members for discussion and collaboration. 

 

Of the interactions from the two most interactive groups on WASP for each course, 

two collaboration modes were observed. These two modes outline how ‘able 

other(s)’ initiate discussion and collaboration on WASP by providing information 

sources to the CIL group. All interactions between students (sender and receiver 

were distinct students) in the selected groups were extracted from the WASP 

activity log file. On the basis of the number of interactions between students, the 

two groups with the highest student replies in each course were selected. 

 

According to actions within the selected groups, two interactions modes are 

classified, namely single student-driven mode and collaborative mode, to initiate 

WASP discussion and collaboration. In the single student-driven mode, majority of 

bookmarks, highlights and annotations (≥70%) were posted by a specific student 



225 

 

within the CIL group. Then, all group members read the collected information 

sources. Thereafter, they replied to and discussed the highlights according to these 

information sources (see Table 6.20, Table 6.22 and Table 6.24). In these groups, 

only one student acted as the ‘able other’ to provide information sources to the CIL 

group that initiated the CIL discussion and collaboration. In the collaborative mode, 

bookmarks, highlights and annotations were collected by various group members 

(see Table 6.21, Table 6.23 and Table 6.25) wherein each group member became 

the ‘able other’ by initiating discussion and collaboration among all CIL group 

members. 

 

After comparing the two interactions modes, three advantages arise from the 

collaborative mode. First, students can construct their knowledge on a more solid 

foundation. For example, in the single student-driven mode, majority of the 

information sources are shared by a specific student. When group members trusted 

the information sources without verification, the CIL group assumes greater risk to 

develop opinions based on unreliable sources. In contrast, when following the 

collaborative mode, students verify the collected information sources by comparing 

the sources shared. This ensures that the knowledge constructed for the CILA is 

based on verified information sources. Second, students develop their own opinions 

by referencing multiple perspectives. In the collaborative mode, students’ horizons 

are enriched by information sources from multiple perspectives, collected by 

different members. For each topic related to inquiry question, students can read and 

understand multiple perspectives found in the content and the annotations of the 

information source. Compared to the single student-driven mode, multiple 

perspectives from different group members provide a comprehensive foundation to 
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facilitate student discussions and collaborations from different angles for their 

CILA. As a result, this prevents domination individual perspectives if majority of 

information sources are shared by a specific student. Third, uncertainties related to 

their inquiry question can be identified and handled in the early stages of CIL. In 

the collaborative mode, most students participate in information sources searching 

during the early stages of the CIL. When students participate in the identifying 

inquiry question and the information collection process, they may have a greater 

chance of recognising those uncertainties which may be overlooked by an 

individual. Thus, students can handle the uncertainties in the early stage of their 

CIL instead of allowing them to develop into critical uncertainties which may re-

identify inquiry questions in the later stages of CIL. 

 

Lastly, among the selected groups, the number of shared bookmarks, highlights and 

annotations was strongly, positively correlated with the replies received in 

interactive groups on WASP. According to the number of actions and interactions 

in the selected interactive group, Table 6.26 examines the correlations between the 

number of shared bookmarks, highlights and annotations, replies sent, and replies 

received from each student. Among these three variables, students who shared more 

bookmarks, highlights and annotations will receive more replies from their CIL 

group members. This correlation indicates that to increase the interaction between 

students, students should be encouraged to post bookmarks, highlights and 

annotations.  

 

The mode of integrating the SoAn tool 

In Course A, the integration of WASP was compulsory, as students’ actions on 
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WASP were evaluated in another assignment. For Courses B and C, ‘Collaboration’ 

was accounted for in the CIL based on their actions on WASP, but this was 

replaceable by providing evidence of discussion and collaboration on other web 

apps. Thus, the integration of WASP in these two courses can be considered 

voluntary. Comparing the course assessment methods and the analysis of actions on 

WASP (Table 6.15 to Table 6.17) in each participating course, the usage of WASP 

in Course A was relatively higher than the other two courses. This indicates that the 

mode of integrating the SoAn tool was an essential factor for its integration and 

usage in CIL. With the absent of Course A students in the interviews, even students’ 

perceived usefulness and effectiveness of WASP and the possibility of using WASP 

after this study were similar in Course A and B (see Table 6.7 to Table 6.11), the 

researcher cannot draw further conclusions whether students felt the mandatory 

implementation of WASP was valuable. 

 

In conclusion, most of the students used the SoAn tool in the early stages of their 

CIL. During the inquiry question identification and information collection stages, 

students shared information sources in their CIL groups after they bookmarked and 

annotated the information sources. The unique functions provided by the SoAn tool 

simplified the preparation and dissemination of the information sources. In the 

information analysis and collaboration stage, some students continued to use the 

SoAn tool to facilitate their discussion and collaboration. This was seen in the 

average number of replies on each information source and the in- and out-degree 

centrality. Most students used web apps, e.g. Google Drive and instant messengers, 

for their discussion and collaboration. This was because, with these apps, all CIL 

group members received notifications immediately. Moreover, they can continue to 
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elaborate information for the presentation and writing of their CIL on the same 

platform without migrating information between platforms. Finally, among the 

interactive CIL groups in this study, single student-driven mode and collaborative 

interactive modes are identified. These modes describe how students share collected 

information sources to initiate the CIL group discussion and collaboration. 

 

7.2.2. Do students believe the SoAn tool is useful and effective in their 

collaborative inquiry learning?  

To discover students’ perceptions of using the SoAn tool in their CIL, two data 

sources were used. In the survey, students rated the perceived usefulness and 

effectiveness of the functions of WASP for their CIL. In the three participating 

courses, students in the two ICT-related courses, Course A and Course B, tended to 

agree that the SoAn tool as an useful and effective tool, while students in the non-

ICT course, Course C, tended not to agree that it was a useful and effective tool. 

 

In Courses A and B, as shown in Table 6.7 and Table 6.9, students gave a score of 

more than 3.5 for using WASP to facilitate different parts of their CIL and applying 

WASP effectively in their CIL. These mean scores were 0.2 higher than the 

usefulness of using a SoAn tool in students’ learning in Gao (2013). In the survey, 

more than 70% agreed that WASP was useful for bookmarking, tagging, annotating 

and sharing collected information sources for their CIL. Moreover, more than 62% 

agreed that WASP was useful for exchanging and developing ideas with CIL group 

members. Regarding the perceived effectiveness of WASP, more than 63% of the 

students in these two courses agree that WASP made it easy to share and exchange 

ideas on the collected information sources in their CIL (around 3.7), while only 
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more than 50% of them agree WASP was “easy to use” and “easy to organise ideas” 

rated around 3.4 to 3.5, which was relatively low. 

 

Students in Course C (as Table 6.11) did not believe that WASP was useful and 

effective for their CIL. In this course, students assigned a rating between 2.5 and 

2.8 for using WASP to facilitate different parts of their CIL and applying WASP 

effectively in their CIL. About 30% of the students felt WASP was useful for 

bookmarking and tagging the collected information sources. Less than 21% 

believed that WASP was not useful for annotating, sharing, exchanging and 

developing ideas on information sources with group members. Concerning the 

perceived effectiveness of WASP, only 13% think that WASP was easy to use. 

Moreover, less than 27% stated that WASP was easy to share, exchange and 

organise ideas on the collected information sources in their CIL. 

 

In addition to the survey, students also stated that the SoAn tool was useful and 

effective for their CIL in the interviews. Many interviewees expressed that WASP 

was useful and effective for them to bookmark, annotate and share the information 

sources in their CIL group, as they never experienced with apps included similar 

functions. 

 

The wide range in the perceived usefulness and effectiveness of the functions of 

WASP was based on the expected learning outcomes and outline of the three 

participating courses. Using OBTL, students probably knew what they were 

expected to learn through the course outline, and then adjusted their attitudes and 

expectations for the particular course. Students in Course A and Course B were 
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expected to learn new web apps for ‘T&L’ and ‘lifelong learning’ needs. In contrast, 

students in Course C were expected to learn the content knowledge to conduct 

quantitative research, but not expected to learn a new web app that was not directly 

related to the course. This point of view is supported by the interviews, where 

respondents from Course B stated that they were open and willing to learn new apps, 

while CC-2016-S01 from Course C was not expected to learn WASP until the 

researcher gave the WASP tutorial. Thus, students in Course C were reluctant to 

learn and use WASP and did not rate it as a useful and effective tool for their CIL. 

 

Students’ assessment of the possibility of using WASP after this study can validate 

their rating as to whether it is a useful and effective tool in their CIL. After taking 

the participating course, students have a basic understanding of the SoAn tool 

through the WASP tutorial and their CIL. It is assumed that students would consider 

using the SoAn tool if they determined that WASP is a useful and effective tool. 

After this study, around 50% (Course A and Course B) and 10% (Course C) of 

students would consider using WASP in both their individual and group academic 

learning (≥70% among these students). 

 

7.2.3. How do students’ perceptions, usage of the SoAn tool and learning 

outcomes in their collaborative inquiry learning correlate with each other? 

The present study also investigated the relationship between the variables of 

students’ perception, usage of the SoAn tool, and their CIL learning outcomes. 

Initially, students’ perceptions collected from the questionnaire survey were 

investigated. The perceived usefulness of the functions of WASP (B) was positively 

correlated with the perceived effectiveness of WASP (C) among most students in 
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this study. It is clear that students think WASP can effectively facilitate their CIL if 

they believe the functions of WASP were useful in this study. For students who 

discussed and collaborated with group members on WASP (G1), students’ 

perception of collaborative learning (A) was positively correlated with B in all 

participating courses. Furthermore, A had a weak positive correlation with C in the 

two G1 groups in the ICT-related courses (Courses A and B). When students 

believed that CL helped their learning in various ways before this study, this 

encouraged them to think the functions of WASP were useful and effective for their 

CIL. This indicates that students’ perceptions of the usefulness and effectiveness of 

the functions of WASP were correlated with their previous perceptions of CL and 

their group process experiences in this study. 

 

Among the G1 groups of Courses A and B, students’ group process experiences (D) 

had a moderate positive correlation with A and B. These correlations were based on 

the setting of these courses, as they appeared in the two ICT-related courses. As the 

course aimed to introduce ICT knowledge to students, they were opened and 

expected to use new web apps, such as WASP. Thus, group process experiences can 

be enhanced when they think the functions of WASP were useful and effective to 

facilitate their CIL. In the non-ICT course (Course C), there were two possible 

reasons that D was not correlated with B and C. The first reason is the course setting. 

In this course, the use of ICT was not the major objective for either the course or 

the CILA. The second reason was that another app, SPSS, was introduced for data 

analysis in the same course. Students were required to learn SPSS in order to pass 

the course. Thus, students assigned a low priority to WASP for their CILA when 

because this was voluntary. 
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For students’ usage of WASP, the number of actions initiated and total actions (E 

and F) had a weak to moderate positive correlation with their in- and out-degree 

centrality (G and H) in the two G1 groups of the ICT-related courses This is 

consistent with Hwang, Wang and Sharples (2007), who found that students’ 

annotations on information sources motivated and increased the interactions among 

group members. The in- and out-degree centrality reflected the number of CIL 

group members who interacted on WASP, and these correlations suggest that the 

WASP usage was not limited to bookmarking, annotating and sharing information 

sources, but also included discussion and collaboration by replying to different CIL 

group members. Furthermore, E and H had a higher correlation in Course A than 

Course B, indicating that students were more motivated to discuss and collaborate 

with group members on WASP. This may be because Course A evaluated students’ 

actions on WASP as an independent assignment apart from their CILA. 

 

In addition to exploring correlations between the variables compiled from each data 

collection method, three hypotheses were formulated to explore the correlation and 

its significance between students’ perceptions, SoAn tool usage and learning 

outcomes. The first hypothesis, H1a, held that students’ perceptions of CL, the 

SoAn tool and their group process experiences of CIL are positively associated with 

students’ usage of the SoAn tool. With regard to students’ WASP usage in the three 

participating courses, few individual correlations exist between variables among 

the three G1 groups, although no common correlations were located among the 

three participating courses. In Course A, H had a weak negative correlation with B, 

suggesting that while students had a high perceived usefulness for the WASP 
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functions, the number of group members that replied was decreased. In Course B, 

E and F had a weak positive correlation with D. This result indicates students’ 

WASP usage led to a positive (good) process experience in their CIL. In Course C, 

E and F had a moderately negative correlation with A. Although students deemed 

CL helpful in their previous learning, they tended not to use WASP in their CIL and 

assigned it a low priority. Despite the correlations between variables of students’ 

perceptions and SoAn tool usage, no common correlation was identified from the 

three participating courses. Thus, hypothesis H1a was rejected. 

 

The second hypothesis H1b, contended that students’ perceptions of CL, the SoAn 

tool and their group process experience for CIL would be positively associated with 

students’ learning outcomes. Referring to the data collected in this study, individual 

correlations were located within the three participating courses. Students’ CILA 

marks (I) were weakly positivity correlated with B in G1 of Course A and in G2 of 

Course B, two ICT-related courses. In contrast, there was a moderate negative 

correlation between I and D in G1 of Course C. Although students discussed and 

collaborated with CIL members on WASP, these students’ group process 

experiences did not enhance their CILA marks. This discrepancy may have resulted 

from the number of actions whereby in- and out-degree centrality were low in 

Course C, while students used WASP primarily for bookmarking information 

sources with little discussion and collaboration in their CIL group. Given this 

finding, only the course setting (elementary level ICT-related course) can be 

confirmed as important in enabling students to achieve higher CILA marks with 

greater perceived usefulness of the WASP functions. However, a negative 

correlation was identified in the G1 group of Course C, with no correlation located 
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across all participating courses. Thus, hypothesis H1b was rejected. 

 

For the third hypothesis, H1c, students’ usage of the SoAn tool was held to be 

positively associated with students’ learning outcomes. In this study, only one weak 

positive correlation was identified between students’ in-degree centrality on WASP 

and their learning outcomes in G1 of Course B. Since no systemic correlation was 

found in the three participating courses, hypothesis H1c was also rejected. 

 

In this study, two likely reasons prohibited the possible correlations between 

students’ perceptions, SoAn tool usage and learning outcomes, as mentioned in 

research question 3. The first reason results from low WASP usage in the three 

participating courses. Given the data presented in Table 6.15, Table 6.16 as well as 

Figure 6.5, students performed 4010 actions, most of which were concentrated in 

the early stages of their CIL. With relatively low usage in the later CIL stages, the 

investigation of correlations between these three areas was limited. The second 

reason for limited correlations was that students could not understand the value of 

the SoAn tool facilitating their CIL. This reason is further discussed in the following 

section, which explains the challenge students faced upon integrating WASP into 

their CIL. 

 

In conclusion, the course setting was an important factor for correlations between 

students’ perceptions, usage of the social annotation tool, and learning outcomes. 

In the two ICT-related courses, correlations were found between students’ CILA 

marks and their perceived usefulness of the WASP functions in their CIL. With a 

higher correlation between different perceptions, it was expected that their CILA 
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marks would increase when the SoAn tool was introduced in an ICT-related course 

and students were motivated to discuss and collaborate on WASP. 

 

7.2.4. What challenges do students encounter when they integrate and use the 

SoAn tool in their collaborative inquiry learning? 

In the individual face-to-face interview, three types of challenges were identified in 

the use of the SoAn tool in collaborative inquiry learning. The relevant results are 

presented in Section 6.2.3 above. 

 

The first challenge that students encountered is low motivation for learning and 

using SoAn tool. The interviews indicated that students continued to use web apps 

that they used in their previous assignments. To motivate students to learn and use 

the SoAn tool in their CIL, the course aims, integration mode and the positioning 

of SoAn tool in their CIL should be considered. Regarding the course aims, the 

SoAn tool should be introduced as an elementary component of ICT-related courses. 

In the two ICT-related courses in this study, students were more open to using 

different web apps, as this is one of the course aims. In terms of the integration 

mode, the instructor may consider allocating marks to evaluate the discussion and 

collaboration using the SoAn tool. Although this is a goal-oriented approach, it 

proved to be an effective method for students in Course A to integrate and use the 

SoAn tool in their CIL. Concerning the positioning of the SoAn tool in students’ 

CIL, the integration should be presented as a trial of a type of web app that they 

have not tried before. When the instructor introduces a SoAn tool to facilitate 

students’ CIL, the integration of the SoAn tool in their CIL is intended to present a 

new way to process, discuss and collaborate on information sources collected. This 
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approach can reduce students’ hesitation to use the SoAn tool in their CIL by 

introducing a motivated and guided condition. 

 

Functionality and awareness were other obstacles to the integration of the SoAn 

tool in CIL. The interviewees indicated that the functionality of WASP and 

awareness of WASP were challenges when they integrated and used it in their CIL. 

Regarding the functionality of WASP, students encountered challenges its usability 

and the absence of a function to send updates to group members. To enhance the 

usability of the SoAn tool, the instructor should consider preparing step-by-step 

tutorial videos on each basic function instead of providing a text-based user manual. 

When students cannot grasp a function in the tutorial, either because the tutorial 

was too dense or the function involved too many steps, students can review and 

learn the steps of each specific function if the video is followed by a voiceover. 

Comparing the use of text-based and video tutorials, Käfer, Kulesz and Wagner 

(2017) show that students prefer to learn through video tutorials, based on which 

they can apply the learned content more quickly. 

 

With the absence of a function to disseminate updates on the SoAn tool 

automatically, it is inconvenient for students to check for updates on the SoAn 

website manually. It is important to provide an easy way for them to receive updates. 

As instant messaging is one of the web apps commonly used by students, an easy 

and effective way to receive updates is to send them through instant messaging 

(Tang & Hew, 2017). With the Application programming interface (API) of the 

instant messenger, the app developer should develop a bot (web robot) to link to the 

SoAn tool (either self-developed or commercially available) which has been 
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introduced in the commercial setting (Xu, Liu, Guo, Sinha & Akkiraju, 2017). The 

objectives of the bot would be as follows (see Figure 7.1): 1. To check for new 

updates on each CIL group automatically every minute (Rahman & Tomar, 2018, p. 

50; Wu & Lin, 2018), 2. To send updates to a specific CIL group (Anderson, 2016; 

Church & De Oliveira, 2013), and 3. To search for information stored on the 

database SoAn tool (Brandtzaeg & Følstad, 2017). 

 

Figure 7.1 Sample interface of a bot on instant messenger 

   

Check for new updates 

from the database 

Send updates to a specific 

group 

Search information from the 

database 

 

When updates are detected (e.g. new bookmarks or replies) on any CIL group, the 

bot generates an instant message on each update (e.g. details of the update and the 

URL on the SoAn website). The instant message would then be sent to the particular 

CIL group, notifying students about the updates so they do not need to check 

manually on the SoAn web site. When students read the update message through 

the instant messenger, they can also click the URL attached and view the SoAn 

website for further details. They can then read the update detail on the SoAn website, 

and directly reply on the web page to continue discussion and collaboration on the 
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SoAn tool. Rather than the notification function, students can also search the 

bookmarks stored on the SoAn tool database by specific phrase or tag-word. This 

provides a convenient method to retrieve their information sources through the 

instant messenger. If these functions are implemented, there will be a stronger 

linkage between the SoAn tool and web apps students are using. Thus, the 

importance of the SoAn tool in students’ CIL can be improved and it can become 

one of the irreplaceable web apps in their CIL. Despite the concerns of Tang and 

Hew (2017) about instant messaging interfering in students’ private lives, this is 

one of the effective ways to disseminate updates to students and motivate them to 

use the SoAn tool for discussion and collaboration. On this basis, students will be 

more motivated to learn and use the SoAn tool in the CIL process. 

 

To increase the recognition of SoAn tools among students, common SoAn tools and 

their functions employed in other web apps should be mentioned in the introduction 

of the SoAn tool. Due to the low recognition of SoAn tools, students were hesitant 

to integrate a kind of web app that they were unfamiliar with. To familiarise students 

with SoAn tools, similar web apps such as Diigo or Scrible4 should also be outlined. 

This would enable students to realise they are trying a web app that is new to them 

but not testing a prototype of a web app. Moreover, the functions of the SoAn tool 

used in other web apps should also be included, such as collecting and sharing 

journal articles through Google Scholar and Google Drive, using the hashtag to 

categorise information sources on social network sites, etc. After the introduction, 

students will be able to recognise that SoAn tools and their functions are commonly 

employed by Internet users on different web apps, and the integration of a SoAn 

                                                 

4 Diigo: https://www.diigo.com, Scrible: https://www.scrible.com/ 
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tool is intended to provide a one-stop platform to process, discuss and collaborate 

on collected information sources.  

 

Finally, students should become familiar with different methods and situations for 

processing, discussing and collaborating on collected information sources. Instead 

of introducing the SoAn tool in the tutorial, the instructor should also narrate how 

large organisations manage collected information sources. With a large quantity of 

information collected, the instructor can illustrate how knowledge is constructed, 

internalised and shared in different organisations to enable organisational learning 

(Branin, 2003; Girard & Girard, 2015; Morris, 2011; Sanchez & Heene, 1997). 

When students work at such organisations after graduation, they will need to follow 

the standardised procedures to manage information. They may be required to use a 

specific ICT platform or application system they are unfamiliar with to handle and 

manage large amounts of information or knowledge (Maier, 2003). In other words, 

they may be unable to use their previous methods (e.g. collection of paper-based 

information sources or commercial web apps) to process, discuss and collaborate 

on information. By integrating and using a SoAn tool for their CILA, this 

assignment provided a chance to process, discuss and collaborate on collected 

information sources with an app that was new to them. This not only allows students 

adapt to an unfamiliar setting in their learning, but also to cultivate and foster their 

21st century skills by using a SoAn tool in their CIL. 

 

7.3. Chapter Summary 

This chapter has compared how a SoAn tool was integrated and used to facilitate 
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students’ CIL together with the correlations between their perceptions, their WASP 

usage and their CILA marks in the three participating courses. Among the three 

participating courses, the researcher suggests the SoAn tool should be introduced 

in the elementary-level ICT-related courses for freshmen and sophomores (such as 

Courses A and B) based on three reasons: 1. Appropriate course setting aims for 

learning new apps, 2. High perceived usefulness and effectiveness of the functions 

of the SoAn tool (mean score ≥3.6) and 3. Relative high possibility (~50%) of using 

the SoAn tool after the study for their academic learning (mean score ≥3.8). On the 

top of this, the researcher also proposed several suggestions to overcome challenges 

that students faced when integrating and using the SoAn tool in their CIL. 
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Chapter 8. Implications and Conclusions 

8.1. Implications of the study 

The aim of this study is to investigate how a social annotation tool could facilitate 

students’ collaborative inquiry learning. With a self-developed SoAn tool, this 

platform can record students’ actions for research purposes. Even if students deleted 

their highlights, annotations and replies on the SoAn tool, the original record is 

retained in the database, which has provided valid data for investigating students’ 

usage. At the time of this study, few researchers have investigated students’ 

processing, discussion and collaboration across abundant information sources using 

a SoAn tool collected by themselves instead of provided by the instructor. In 

addition, this study has examined the potential correlation between students’ 

perceptions, SoAn tools usage and learning outcomes, which were relatively 

unknown before. Finally, this study explores the challenges students may face when 

integrating and using SoAn tools to manage information sources collected for their 

CIL. Research in this setting has also been limited. 

 

8.1.1. Theoretical implications of the study 

This study fills gaps in the literature with two major implications. First, it 

demonstrates that the SoAn tool can facilitate students’ CIL with information 

sources collected by themselves. In contrast to previous studies, the use of SoAn 

tools should not be limited to discussing and collaborating on an information source 

provided by the instructor (Curcher, 2011; Gao, 2013; Miller et al., 2012). The use 
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of a SoAn tool can also facilitate CIL when they need to collect information sources 

themselves. The tool provided another channel for students to effectively circulate, 

discuss and collaborate on information sources for their assignment. Second, this 

study analysis the presence of ‘able other(s)’ in each CIL group when information 

sources need to be collected for their CIL. When students collect and share 

information sources, such a process induces discussions and collaborations in the 

CIL group on the SoAn tool. Among the two most interactive groups of each 

participating course, the single student-driven mode and the collaborative mode are 

the groups categorised. These two modes suggest that information sources are 

largely contributed by a specific student or are distributed among different group 

members. Future studies can should further investigate the role of ‘able other(s)’ in 

the CIL group to improve discussion and collaboration when students need to 

collect information sources by themselves. 

 

8.1.2. Practical implications of the study 

From the three data sources collected in this study, three implications are concluded 

based upon students’ CIL learning processes. To begin, students’ usage of the SoAn 

tool reveals that SoAn tools facilitate early stages of students’ CIL. In the current 

study, students have used SoAn tools to bookmark and share information sources 

(majority are comprised of Internet content) for identifying inquiry questions and 

collecting information sources for their CIL. To fully integrate the SoAn tool into 

students’ CIL, instructors should further encourage or provide extra rewards to 

encourage students to integrate SoAn tools into discussion and collaboration in the 

later stages of their CIL. 
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In fact, elementary level ICT-related courses are a suitable setting to introduce and 

integrate SoAn tools. In the present study, students had a high perceived usefulness 

and effectiveness of SoAn tool functions in elementary level ICT-related courses. 

Moreover, there was a higher possibility to deduce the correlation with students’ 

learning outcomes in ICT-related courses. In this type of course, students are 

expected to integrate and use new web apps in their academic learning and are thus 

more open to doing so. Additionally, when the course instructor is preparing to 

introduce a SoAn tool in a course, he or she should avoid introducing other apps 

that are mandatory. In such cases, students will pay more attention to the other 

mandatory apps than the SoAn tool. 

 

Finally, and perhaps most importantly, the current study has also investigated 

challenges students encounter when they integrated and used the SoAn tool in their 

CIL. Two suggestions have been proposed to enhance the introduction of a SoAn 

tool in students’ CIL: 1. Enhance students’ motivation by increasing students’ 

understanding of CIL and SoAn tools, and 2. Improve the SoAn tool functions 

become attractive enough for students to use in their CIL. On the other hand, the 

instructor may consider grading students’ actions on the SoAn tool to constitute a 

relatively high proportion of students’ CILA marks. Even if such grading makes the 

integration and use of a SoAn tool compulsory, students may be more motivated to 

tackle those challenges and then use and experience how a SoAn tool can facilitate 

their learning. 
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8.2. Limitations of the study 

Two limitations were encountered in this study. For each limitation, 

recommendations are suggested so that future research can resolve these limitations. 

 

8.2.1. The low response rate of participants 

The first limitation of this study is the low response rate of participating courses 

and interviewees. As described in Section 5.3.1, invitations were sent to all courses 

with a relative highly-weighted CILA assessment, but only three courses replied 

and participated in this study. As two out of these three courses were core courses 

for social science students, more than 70% of participants have social science as 

their major subject. Although half of the students from Course A are double-

majoring in social science (education) and arts (English), the results of this study 

are biased toward the opinions of social science students. For future research on 

introducing a SoAn tool in students’ CIL, it is recommended to introduce the SoAn 

tool in either elementary-level ICT-related courses or G.E. courses that require a 

minor modification of the course setting. From the students’ point of view, the 

introduction of the SoAn tool would be in line with their expectations in this course. 

From the instructors’ point of view, the introduction of the SoAn tool would require 

scheduling a tutorial (as in the course) and modifying the assignment as a CILA. 

From the researcher’s point of view, the use of these courses would reach students 

from different disciplines. In the CIL process, students from different backgrounds 

would not only contribute more information and knowledge to help improve their 

CIL experience, but also cultivate and foster their 21st century skills to collaborate 

with others by using a SoAn tool. 
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An unexpectedly low number of interview responses was received. In the two data 

collection cycles, only seven students from Course B and Course C were 

interviewed. With this low response rate for the interview, only one group had more 

than one interviewee. Moreover, it was disappointing that no interviewees were 

included from Course A. The combination of the interviewees may not provide a 

comprehensive opinion from all participating courses or within a group. The 

researcher proposes two reasons which led to the low response rate for the 

interviews: 1. A tight schedule after the examination period and 2. Deletion or non-

receipt of the e-mail invitation to interview. 

 

The tight schedule after the examination period was due to different engagements 

and return to hometowns for summer vacation. Students’ engagements include the 

compulsory English immersion programme for English student teachers in Course 

A (about 52 of 104 students) and a growing number of university-wide overseas 

activities. As they needed to prepare for these programme after the examination 

period, they were unable to participate in the interview. For a relatively high 

proportion of Mainland China students at the site (as described in 4.1.1), they 

returned to their hometown within a short period of time after the examination. Due 

to the lease of their accommodations, these students usually travel back to their 

hometown within a few days after the examination. As a result, a considerable 

number of students in the participating courses were unable to take part in the 

individual face-to-face interview. 

 

Students’ deletion or failure to receive the e-mail invitation to interview may also 

have contributed to the low interview response rate. The researcher and Course B 
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instructor chatted with some invited students when they attended another course 

afterward. Students deleted the e-mail invitation as they confused it with advertising 

e-mail for different departments or with spam. Moreover, Mainland China students 

were unable to access their campus e-mail account after they returned to their 

hometown, as Google service is prohibited in China. Although the researcher 

widened the pool by conducting video interviews in the second data collection cycle, 

invited students could not initiate the interview unless they checked their e-mail 

account before they left. 

 

In further research, students’ contact information should be collected through the 

questionnaire survey on a voluntary basis. When students’ mobile contact number 

is collected from the questionnaire survey, this would provide an alternative channel 

to contact the selected interviewees. The researcher would then be able to send the 

interview invitation through the instant messenger linked with the mobile number 

provided. In addition, an audio or video interview can also be conducted through 

the instant messenger when the interviewee is not in Hong Kong. 

 

8.2.2. No reminder to encourage the integration and usage of WASP throughout 

the learning process 

The second limitation of this study is that no reminder to remind students’ 

integration and usage of WASP for their CIL. At the beginning of this study, the 

researcher investigated students’ CIL learning processes as an outsider (Simon, 

2011). The researcher did not actively contact all participating students throughout 

their CIL learning processes. Instead, contact between the researcher and students 

only occurred in two situations, during the WASP tutorial section and when students 
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contacted the researcher to seek technical support using WASP. Under these settings, 

students did not receive reminders for using WASP in their CIL. As a result, students 

may had higher intentions to withdraw the integration of WASP in their CIL when 

they faced challenges for using WASP or if they forgot about the app after the 

tutorial. 

 

In future studies, the researcher should consider reminding students to integrate and 

use WASP in their CIL throughout their CIL activities. After the WASP tutorial, the 

researcher should re-visit the participating courses within two to four academic 

weeks. Thus, the researcher could provide support for the technical problems 

identified by the students. Moreover, the researcher could remind students to use 

WASP for facilitating the learning processes of their CIL. 

 

8.3. Suggestions for further study 

Regarding the findings of this study, further studies should be conducted to deepen 

students’ usage of the SoAn tool in facilitating CIL. One stands for the introduction 

of SoAn tools in different learning settings and another one stands for the 

enhancement of SoAn tools. The last stands for students’ academic integrity and 

SoAn tools. 

 

8.3.1. Introducing SoAn tools in different learning settings 

Given the learning settings in this study, further investigation should explore how 

SoAn tools facilitate CIL in different learning settings. In tertiary education, SoAn 
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tools could be introduced in distance learning courses setting rather than face-to-

face setting since for that situation, most of the communication and collaboration 

between students relies on the Internet. Without face-to-face interactions in the 

classroom and campus, students may be more motivated to use the SoAn tool to 

facilitate each stage of their CIL. 

 

However, because of SoAn tools’ low popularity among undergraduate students, it 

would be of interest to introduce SoAn tools in Hong Kong secondary education. 

The introduction of SoAn tool in secondary education allows students to better 

engage the tool when they need to collect, process, discuss and collaborate on 

abundant information sources for their learning, such as the Independent Enquiry 

Study (IES) of Liberal Studies (LS) in HKDSE or in-class discussion or 

collaboration on information source(s). Beginning with smaller numbers of 

information sources, students not only become familiar with SoAn tools but also 

cultivate and foster their 21st century skills such as communication skills, 

collaboration skills ICT literacy and information literacy. On this basis, further 

study should investigate how SoAn tools facilitate students’ learning and should 

examine the strategy and course settings for introducing SoAn tools in secondary 

education. 

 

8.3.2. Enhance the functions of SoAn tools for user experiences 

To improve the integration and usage of SoAn tools for facilitating students’ CIL, 

the SoAn tools developers should consider developing three functions to improve 

user experiences. These functions includes accessing SoAn data through instant 
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messenger, using artificial intelligence to suggest relevant information sources and 

importing metadata for text-based information sources. The first function helps 

students access SoAn data from the apps commonly used by students. As mentioned 

in Section 7.2.4, students can receive updates and search for information from the 

SoAn tool database using the instant messenger (Anderson, 2016; Church & De 

Oliveira, 2013). In comparison to retrieving updates inside the SoAn tool, these 

notifications are sent directly to students. Once students are kept up-to-date, this 

may increase students’ motivation to browse, discuss and collaborate on the 

information sources collected. 

 

The second function can broaden students’ horizons in terms of inquiry questions 

by suggesting related information sources. For example, since the SoAn tool 

database contains all bookmarked information sources, the introduction of artificial 

intelligence (AI) can aid the analysis and suggestion of information sources relevant 

to students’ bookmarked collection. The AI can read and understand all information 

sources collected from the metadata, tag-words or content within the content, and 

can than interrelate between relevant information sources. When students 

bookmark, read or reply to an information source, the SoAn tool will suggest 

relevant information sources from the database to the student (Allison & Kendrick, 

2015; Halimi & Seridi-Bouchelaghem, 2015; Morris, 2011). Instead of using the 

484 tagged (<12%) annotations or replies with students-assigned tag-words , as 

performed in this study, AI could automatically process all of information sources 

collected. This process maximises the number of relevant information sources that 

could be can be suggested to the students and leads to different perspectives in the 

content included in other groups. 
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The third function simplifies the process for including text content as collected 

information sources for students’ CIL. In the current version of WASP, it only fills 

in metadata for Internet information sources (URL) provided in the web page header, 

while text-based information sources require students to enter information manually. 

Further development is needed in order to handle different metadata file formats for 

reference management software, such as RIS and RefWorks (Francese, 2013; 

Meyer & Miller, 2008). For example, interviewee CC-2016-S10 decided to use an 

online citation generator to prepare the reference list instead of entering metadata 

manually. Support for different metadata file formats is essential for managing 

information sources for academic needs. This function allows students to generate 

a proper citation list with various references types (webpage, academic journal etc,) 

cited in their assignment. By helping students use and maintain proper citation, the 

students’ levels of academic integrity can be cultivated. 

 

8.3.3. Enhance the function of SoAn tools for research purpose 

In the further study, enhance the function of SoAn tools allow researchers to obtain 

more useful data to further investigate students’ actions on the SoAn tool. After this 

study, the researcher recognise that retrieving the IP address of each acting and 

number of accessing and redirecting to each bookmark are useful for research 

purpose. In this study, the inability to collect students’ IP addresses limited the 

investigation of how students collaborate between group members based on 
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geolocation5 (at least either on- or off-campus) through their IP addresses. Further 

research c If this function is included in future studies, the researcher could deduce 

students’ geolocation6 (at least either on- or off-campus) through their IP addresses. 

Further research should be conducted regarding student’s geolocation and the 

method of collaboration for students’ CIL using WASP (e.g. annotation or 

discussion). By determining the IP address and the time of each action, the research 

could further explore whether students work together on-campus or individually 

off-campus using the SoAn tool. Unlike self-reporting in interviews, this method 

provides reliable and accurate data for the investigation. 

 

In this study, the researcher obtained the number of replies on each highlight 

without the number of redirecting to the original content. On this basis, the 

researcher could not identify whether students read the original content before they 

participate in the discussion and collaboration on the SoAn tool. If this function is 

included in future studies, the researcher could identify conditions that when will 

student read the original content. This allows the researcher to investigate whether 

students read the whole content or read the highlighted content before they 

participated in the discussion. In addition, to investigate other conditions that drive 

students to re-visit the original content. 

 

8.4. Conclusion 

                                                 

5 On-campus usage can be identified by the IP range owned by the university. Off-campus usage 
can be identified by the IP address provided by Internet service provider. 
6 On-campus usage can be identified by the IP range owned by the university. Off-campus usage 
can be identified by the IP address provided by Internet service provider. 



252 

 

This exploratory study marks an attempt to investigate how the introduction of a 

SoAn tool in facilitating students’ CIL when students are required to collect 

information sources by themselves. The first objective of this study is to examine 

how students integrate and use the SoAn tool in their CIL. The present study 

suggests that students only integrate and use the SoAn tool to identify the inquiry 

question and information collected in their CIL. The second objective of this study 

is to evaluate students’ perceived usefulness and effectiveness of the SoAn tool 

functions in their CIL. Majority of students believed that WASP (the SoAn tool 

introduced in this study) is useful and effective for their CIL. The third objective of 

this study is to evaluate correlations between students’ perception, SoAn tool usage 

and CIL learning outcomes. The result do not indicate that these three areas 

correlate. The final objective of this study is to explore the challenges students 

encountered when they integrate and use the SoAn tool in their CIL. Only by doing 

so can the further introduction of SoAn tools in students’ CIL be enhanced.  
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Appendix I. Frameworks on 21st century skills 

 

 

(Partnership for 21st Century Learning, 2006) 

 

(Association of American Colleges and Universities, 2007) 
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The Principles of excellence 

 Aim High—and Make Excellence 

Inclusive 

 Give Students a Compass 

 Teach the Arts of Inquiry and 

Innovation 

 Engage the Big Questions 

 Connect Knowledge with 

Choices and Action 

 Foster Civic, Intercultural, and 

Ethical Learning 

 Assess Students’ Ability to Apply 

Learning to Complex Problems 

 

(Association of American Colleges and Universities, 2007) 

 

 

Definition and Selection of Competencies (DeSeCo) Project’s conceptual 

framework 

for key competencies 

 

 

Competency Category 1: Using Tools Interactively 

The ability to use language, symbols and text interactively 

The ability to use knowledge and information interactively 

The ability to use technology interactively 

Competency Category 2: Interacting in Heterogeneous Groups 

The ability to relate well to others 

The ability to cooperate 

The ability to manage and resolve conflicts 

Competency Category 3: Acting Autonomously 

The ability to act within the big picture 

The ability to form and conduct life plans and personal projects 

The ability to assert rights, interests, limits and needs 

(Organisation for Economic Co-operation Development, 2005) 

 

Act 
actonomously

Interact in 
hetergeneous 

group

Use tools 
interactively

(e.g. language, 
technology)
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Appendix II. Sample Page of WASP User Manual 
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Appendix III. Questionnaire Survey Informed Consent Form 

 

  



279 

 

Appendix IV: Questionnaire Questions 
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Appendix V: Individual Face-to-face Interview Informed Consent Form 
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Appendix VI: Individual Face-to-face Interview Information Sheet 
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Appendix VII: Individual Face-to-face Interview Questions 
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*The interview questions only included the questions related to this research. To fulfil the research 

needs of the two funding projects mentioned in Section 4.1.4, additional questions were asked in 

the interview.  
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Appendix VIII: Grade scale of Hong Kong Christian University 

 

  At or above Below 

Score 

% 
85 80 75 70 65 60 55 50 45 45 

Grade A A- B+ B B- C+ C C- D F 

 Excellent Good Satisfactory  Pass  
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