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Abstract: Being recognized as a research priority in the computer-supported collaborative 

learning (CSCL) community, learning analytics (LA) help harvest and make sense of empirical 

evidence of students’ collaborative learning. Given that prior investigations on LA-supported 

CSCL largely focused on university classrooms, implementation of LA for facilitating wiki-

based CSCL environments in primary education is rarely explored. The focus on school-aged 

children also brings about the consideration of their parents’ attitudes. This study aims to 

examine primary school students’ experience of LA-supported CSCL and how their self-

perceived parents’ attitudes towards their use of digital technology influence their learning 

experience. Survey, wiki logs and interview data were collected from 46 students and three 

teachers involved in LA-supported wiki-based group inquiry projects. Results show that after 

receiving LA support, students’ perceptions of inquiry-based learning and those of wiki-

supported learning improved while they were less positive towards collaborative learning. In 

the meantime, it is found that, from students’ perspective, their parents’ awareness of the 

purpose of their mobile usage was negatively correlated with students’ participation on wiki. 

Discussion and implications were drawn. 

Introduction 
Computer-supported collaborative learning (CSCL) creates an online collaborative learning environment that 

prompts social construction of knowledge and harnesses students’ interactive and collaboration skills (Kwon et 

al., 2014). The online collaborative writing tool, wiki, offers a space for dynamic co-authorship and has often 

been used to support CSCL in various disciplines (Chu et al., 2013). Despite that wikis record data of student 

activities during their learning process (e.g., page revision history), these data emerge in large amounts that could 

intimidate users and thus remain under-used (Kear et al., 2014). In recent years, the CSCL community has 

recognized learning analytics (LA) for understanding and supporting collaboration as a “top research priority” 

(Wise & Schwarz, 2017: p. 444). LA is defined as the analysis and visualization of data from learners and the 

learning environments for optimizing teaching and learning (Vieira et al., 2018). While LA has been shown 

effective in monitoring and assessing CSCL (e.g., Ng et al., 2019), prior investigations were largely conducted in 

university and secondary school classrooms or targeting teachers, while few studies have focused on primary 

school students’ experience of LA-supported CSCL. The lack of research on LA in primary education could be 

attributed to the “cold-start problem”, which refers to the insufficient scale of learning data for realizing the 

potential of LA (Donaldson et al., 2017: p. 6). Given the need to consider contextual factors when examining 

CSCL (Jeong & Hmelo-Silver, 2015), parents stand as an expected external influence on school-aged students’ 

experience. In particular, parents of young learners might hold conflicting opinions on the use of digital devices 

for teaching and learning (Plowman et al., 2012). Nonetheless, the possible effects of parental attitudes on the 

implementation of LA for CSCL have remained largely unexplored. To bridge these gaps, this study sets out to 

answer the following two research questions:  

RQ1:  How do primary school students perceive their experience of analytics-supported CSCL? 

RQ2: How do primary school students’ self-perceived parental attitudes towards their use of digital 

technology influence their experience of analytics-supported CSCL? 

Findings to the first research question will shed light on how LA-supported CSCL can be implemented 

to facilitate young students’ collaborative learning experience, whereas the second research question can yield 

implications on whether parental attitudes need to be changed for optimizing students’ CSCL experience.  

Related work 

Learning analytics in CSCL environment 
Making sense of students’ learning behaviour data serves as an overarching goal of LA tools such as dashboards 

(Vieira et al., 2018). Using wiki has been shown to improve the effectiveness of inquiry-based learning, where 
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 students co-construct knowledge through collaborative inquiry on a topic and jointly composing and editing 

content on wiki (Chu et al., 2013). In a wiki-based learning environment, teachers offer scaffolding on students’ 

collaboration and monitor their progress on wiki (Jeong & Hmelo-Silver, 2015). However, the multi-level 

complex data buried in wikis present unique challenges for teachers in regulating and assessing CSCL (Kear et 

al., 2014). To mitigate these challenges, LA offers a robust and efficient approach to harvesting and presenting 

empirical evidence of students’ collaborative learning (Wise & Schwarz, 2017). Existing LA tools designed for 

CSCL environments generate visualizations of statistics such as students’ participation frequency and summaries 

of their collaboration, on both group and individual levels (Hu et al., 2016). In wiki-based CSCL environments, 

these LA tools help teachers orchestrate students’ collaboration and monitor their progress more effectively and 

efficiently (Ng et al., 2019). They also provide formative feedback to students, supporting self and peer assessment 

of wiki contributions (Vieira et al., 2018). While few studies have demonstrated the benefits of LA-supported 

CSCL in the context of secondary education (e.g., Ng et al., 2019), there seems a lack of direct studies on primary 

school students’ experience of LA-supported CSCL, particularly in a wiki-based environment.  

Parental attitudes towards technology 
A meta-review of 37 studies conducted in kindergartens and K-12 schools showed correlations between parents’ 

general supervision of students’ learning activities and their academic achievement (Castro et al., 2015). While 

parents have shown supportive attitudes towards students’ literacy development, they tend to be hesitant towards 

the use of digital technology by young learners, due to concerns on children’s physical and mental development 

(Anastasiades et al., 2008). Plowman and colleagues (2012: p. 32) reported case studies of 14 families with young 

learners on domestic technology-supported learning, concluding that parents held a “guarded” attitude and tended 

to limit their children’s access to technology (e.g., reduced screen time). Given the important role played by 

parental attitudes in technology-supported education (Kostyrka‐Allchorne et al., 2017), this study aims to explore 

how parental attitudes towards technology would influence students’ experience of LA-supported CSCL.  

Research context and methodology 
This study was conducted in a primary school in a capital city in southwestern China in the spring semester of 

2017. 46 Grade 5 students participated in this study as a non-compulsory after-class non-formal learning activity 

on improving their collaboration and inquiry-based learning skills. In groups of four to five, they worked on group 

inquiry projects on assigned topics for Chinese (e.g., local cuisines) and Mathematics subjects (e.g., distance and 

time measurements). Under the guidance of three teachers and two researchers, students wrote their project reports 

on a customized BlueSpice MediaWiki platform in a largely self-directed manner. In other words, besides initial 

introductions of the learning tasks, the teachers offered pedagogical assistance only when students raised 

questions. Each group worked on their own wikis that were not accessible by other groups, where each wiki 

consisted of pages based on the rationale of inquiry-based learning, including Introduction, Information Collection 

and Analysis, Reflections, etc. Adopting an interrupted time-series research design, an LA tool named Wikiglass 

(Hu et al., 2016) was introduced mid-way through the study such that half of the inquiry-based learning topics 

were carried out without LA support (i.e., pre-intervention) and the latter half had LA support (i.e., post-

intervention). This design was to ensure fairness in terms of having all participants receive the intervention of LA 

support. Wikiglass fetches data from student wikis and visualizes statistics of students’ contribution (e.g., number 

of words inputted on each wiki page) and participation (e.g., number of revisions) on class, group, and individual 

levels, for between-group and within-group comparisons of student progress. Both teachers and students could 

view visualizations of all groups and individual students involved. Figure 1 shows screenshots of Wikiglass 

displaying students’ revision counts on wikis. The interface was in Chinese, the native language of the students 

and teachers. The researchers provided on-site training and produced instructional videos for using wiki and 

Wikiglass. Since computers in the computer room of this school were out of order and not repaired throughout 

the study, students used their own digital devices to access wiki and Wikiglass. In particular, 88.9% of the students 

owned a smartphone while only 20% had a computer at home.  

 

 
Figure 1. Screenshots of wiki statistics on class and group levels (with English translations) on Wikiglass 
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 This study adopted a mixed method approach, collecting both quantitative (survey, system logs) and 

qualitative (interview) data. Ethical consent was sought from the principal, teachers, students, and parents prior 

to data collection. To explore student perceptions of their experience, a pre-intervention and a post-intervention 

questionnaires were administered on their perceptions towards inquiry-based learning (3 items), collaborative 

learning (5 items), wiki (3 items), and writing (5 items), as well as their self-perceived parents’ attitudes towards 

their use of digital technology (6 items). Definitions of specialized items (e.g., inquiry-based learning) were 

provided in the questionnaires. A 6-point Likert scale (from 1 = Strongly Disagree to 6 = Strongly Agree) was 

adopted on the multiple-choice questionnaire responses. Internal consistency of items in these various constructs 

was measured by Cronbach alpha, ranging from 0.797 to 0.820. Semi-structured individual interviews were 

conducted with ten students and three teachers to elicit detailed elaboration of their experience and opinions on 

LA-supported CSCL. We also calculated statistics of students’ behaviors from their wiki logs, such as number of 

words amended (i.e., added and deleted) and number of revisions. Non-parametric paired-samples Wilcoxon 

signed-rank tests and correlation analysis were conducted on the quantitative data collected, where statistical 

significance is indicated by * at p < 0.05 and ** at p < 0.01.  

Findings and discussion 
Table 1 shows the statistics of students’ perceptions on various aspects of their learning experience (RQ1). 

Students’ perceptions towards inquiry-based learning (5.15 vs.  5.48; p = .001**) and wiki (4.94 vs. 5.60; p = 

.000**) improved after their experience in LA-supported CSCL. As part of the skillset for inquiry-based learning, 

students deemed the CSCL experience useful for developing their information literacy (Chu et al., 2013), 

including “learning how to collect information” (Student interviewee S5). While students’ inquiry-based learning 

in a CSCL environment necessitates teachers’ monitoring, teachers expressed awareness of the “automatic 

computation and visualization of learning data” (Teacher interviewee T1) from Wikiglass that reduced their 

workload and, in turn, allowed them more time on teaching (Ng et al., 2019). Learning “how to use wiki” (S4) 

was also perceived as useful in cultivating students’ digital literacy (Dede, 2010). Meanwhile, the information 

about students’ progress on Wikiglass enabled them to “remind each other” (S9) during their collaborative work, 

indicating social cohesion and co-regulation among group members (Kwon et al., 2014). Nevertheless, students 

became less positive towards collaborative learning after their LA-supported CSCL experience (5.66 vs. 5.07; p 

= .000**). They had “rarely collaborated with each other” in their learning before this CSCL experience (S3) and 

thus might have had higher expectations on CSCL. In addition, it turned out that they did not always welcome 

“negative comments” from peers (T1) and felt uncomfortable when their own inputs were “removed due to 

different viewpoints among group members” (S7). While the inclination towards individualistic orientation in 

modernized society would influence how CSCL takes effect (Zhu, 2013), collaborating and compromising 

strategies are fundamental societal skills (Dede, 2010). This implies that when orchestrating collaboration, 

teachers should encourage and guide students to be more accepting towards each other’s opinions.  

 

Table 1: Statistics of students’ perceptions of their analytics-supported CSCL experience (N=46)   

 

Aspect of CSCL experience Pre-intervention: Mean (SD) Post-intervention: Mean (SD) Sig.  

Inquiry learning 5.15 (0.55) 5.48 (0.54) .001** 

Collaborative learning 5.66 (0.44) 5.07 (0.89) .001** 

Wiki 4.94 (0.71) 5.60 (0.58) .000** 

 

 In relation to the second research question, a teacher remarked that parents would “limit their children’s 

computer usage” because students might “abuse the e-learning time to play computer games” (T1). From students’ 

perspective, their parents were accepting towards their use of mobile devices (e.g., smartphones) for learning 

purposes (mean = 5.09; SD = 1.31). Results of correlation analysis showed a significantly moderate positive 

correlation (Pearson’s r = 0.311; p < 0.05*) between parents’ allowance for students’ use of mobile for learning 

and students’ enjoyment of inquiry-based learning with wiki. Considering that these young learners usually own 

a mobile phone instead of a computer, parents’ positive attitudes towards students’ mobile usage demonstrates 

the potential of implementing mobile CSCL which also befits the trend of mobile learning analytics (Vieira et al., 

2018). Interestingly, the more students perceived their parents were aware of their purpose of using their mobile 

phones, the lower the total number of words amended on wiki (r = -0.441; p = 0.017*). This implies that students 

might feel their technology usage being monitored by their parents and thereby being under pressure and limiting 

their online learning activities (Castro et al., 2015). Though how this occurred warrants further qualitative 

investigation, this can be seen as a possible parental influence on students’ reduced participation in CSCL. An 

implication is that, in educational settings where technology is under-utilized, parents could be more informed of 
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 the pedagogical benefits of CSCL and how they could provide guidance to their children through more school-

parent communication (Plowman et al., 2012).  

Limitations and future work 
A major limitation of this study is that parental attitudes were elicited from students’ perceptions and teachers’ 

observations rather than directly from parents. Future endeavours on analytics-supported CSCL will also collect 

parents’ perceptions and opinions, and further examine the relationships between student perceptions and the 

quantities of their contributions and participation in the CSCL environment. 
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