
 
 

 
 
 

Macquarie University PURE Research 
Management System 

 
 
 
 
 
This is a post-peer-review, pre-copyedit version of an article published as: 
 
 
Van Bergen, P., Lane, R., & Guilbert, D. (2019). Enhancing pre-service teachers’ 
research engagement using flexible and scaffolded online resources. The Australian 
Educational Researcher, 47(4), 629–649. 
 
The final authenticated version is available online at:  
https://doi.org/10.1007/s13384-019-00362-y 
 
 
  

https://doi.org/10.1007/s13384-019-00362-y


 

 

 

  

Enhancing Pre-service Teachers’ Research Engagement using Flexible and Scaffolded Online 

Resources 

  

 

Penny Van Bergen, Rod Lane and Daniel Guilbert 

Macquarie University 

 

https://doi.org/10.1007/s13384-019-00362-y 
 

 

 

  

 

  

  

  



RUNNING HEAD: Enhancing pre-service teachers’ research engagement 

 2 

Abstract 

Undergraduate research engagement is critically important across disciplines. In education, 

however, pre-service teachers often report disengaging from research activities. To address 

this problem, we drew on the affordances of online learning: building and implementing a 

self-paced online program of multimodal resources called ResearchEd. We evaluated the 

program across three years. First, 120 students took part in a quantitative survey measuring 

research engagement. Those with program access were significantly more likely to enjoy 

research and consider postgraduate study. Next, 52 students compared the program to a 

traditional paper-based report-writing guide. The majority agreed that the program had 

improved their research understanding (90.4%) and confidence (84.7%). Finally, 15 students 

participated in a focus group interview; nominating the flexibility and self-directed nature of 

the program as key benefits. We concluded that the affordances of the online program 

enabled successful research scaffolding.  

 

Keywords: pre-service teachers, research engagement, research-teaching nexus, sociocultural 

theory, scaffolding, online learning 
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Undergraduate research engagement is vital. By engaging in research, students 

develop the skills to critically interpret the findings of other students, practitioners, and 

academics in their field (Reis-Jorge 2005). They also are empowered with skills for 

independent learning (Todd, Bannister, and Clegg 2004); self-efficacy for learning (Zambo 

and Zambo 2007), and greater understanding of subject-specific material (Todd et al. 2004; 

Turner, Wuetherick and Healey 2008). These benefits emerge when students critically reflect 

on others’ research about a topic, but, consistent with the constructed nature of knowledge, 

are particularly strong when students ask their own research questions too (Brew 2010; Elsen, 

Visser-Wijnveen, van der Rijst and van Driel 2009; Searight, Ratwick and Smith 2010).  

Although research engagement has benefits across disciplines, these benefits are often 

not realised in pre-service teachers. Many pre-service teachers report feeling disengaged from 

research and unwilling to engage further (Authors 2015). According to Deemer (2009), many 

also “fail to understand the importance of learning about, and conducting, educational 

research… many fail even to see the [importance for] developing into an outstanding teacher” 

(p. 1). The worrying lack of research engagement suggests a need for stronger scaffolding.  

To better scaffold pre-service teachers’ research engagement, we developed a flexible 

online program of resources called “ResearchEd”. The aim of this paper is to document the 

implementation of ResearchEd and to evaluate its effectiveness. Below we explore why pre-

service teachers might be especially likely to disengage from research. Next, we outline the 

importance of effective scaffolding in addressing this problem. Drawing on sociocultural 

theory, we suggest that existing supports may not be arranged in a way that allows students to 

successfully build the research skills needed for deep engagement. Finally, we outline the 

affordances of online learning for scaffolding pre-service teachers’ research engagement.  

The Disengagement of Pre-service Teachers from Undergraduate Research 

 There are three reasons pre-service teachers might disengage from research. First, 

they typically enter education degrees with the intention of becoming classroom teachers. 
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They therefore focus on practical questions of classroom management and lesson design 

(Deemer 2009), with research seemingly less relevant to their career aspirations (Authors 

2015). Second, and in contrast to the natural sciences, they may not encounter educational 

research before reaching university. Our own research shows that pre-service teachers who 

lack research experience are at stronger risk of disengagement (Authors 2015). Third, and in 

common with other disciplines, they may lack confidence in their capacity for research (Brew 

2010; Leckie 1996). Even reading others’ research can be intimidating, Leckie (1996) argues, 

if students are unsure how to navigate these resources.  

The disengagement of pre-service teachers from research is of particular concern 

given the importance of data collection and analysis in teacher accreditation. By engaging in 

research, teachers develop a stronger understanding of educational theory and practice 

(Deemer 2009). Research engagement also promotes the development of inquiry skills (Brew 

2010), thus enabling teachers to troubleshoot classroom problems as they emerge.  

Universities involved in initial teacher education often support students’ research 

engagement with explicit instruction, report-writing guides, and student research tasks that 

become increasingly complex throughout the degree. Nonetheless, pre-service teachers 

continue to report concerns: arguing they find research tasks difficult and cannot see how 

they are relevant (Deemer 2009). Across disciplines, students also report lacking confidence 

in specific research skills including defining research problems (Ersoy and Çengelci 2008), 

gathering research data (Shaw, Holbrook, Scevak and Bourke, 2008; Turner et al. 2004), and 

conducting statistical analyses (McGrath 2014; Stefani, Tariq, Heylings, and Butcher 1997). 

To better engage pre-service teachers in educational research, stronger scaffolding is needed. 

Scaffolding Research Engagement and Skills 

According to Vygotsky’s influential sociocultural theory (1978), which has 

increasingly been applied in higher education over the past two decades (Bonk and Kim 
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2011; Harland 2003; John-Steiner and Mahn 1996), new learning is most effective when it is 

scaffolded: that is, when support is offered that extends the learners’ understandings beyond 

what he or she is capable of alone. This scaffolding most frequently takes the form of a more 

knowledgeable peer or educator (Bonk and Kim 2011; Rogoff 1990), but also includes the 

provision of “cultural tools” such as resources, templates, and guides (John-Steiner and Mahn 

1996). In both cases, the level of support is crucial. Effective scaffolding must extend each 

learner’s abilities, but must not be so far advanced the learner cannot complete the task at all. 

Vygotsky termed this metaphorical learning space the Zone of Proximal Development (ZPD): 

the zone in which each student is capable, with support, of learning, practising, and 

internalising new knowledge and skills that were previously out of reach (1978; also see 

Harland 2003).   

Vygotsky’s ZPD serves as a useful model for understanding why pre-service teachers 

might disengage from research activities and opportunities. When pre-service teachers are 

unsure why research is relevant to education (Deemer 2009), and particularly if they also lack 

the confidence to define research problems, gather data, and analyse data (Ersoy and 

Çengelci 2008; McGrath 2014; Shaw et al. 2008; Turner et al. 2004), it becomes important to 

ask whether progress has been optimally scaffolded. Research tasks are cognitively 

demanding: requiring the integration of disciplinary knowledge, inquiry skills, and learning 

skills (Brew 2010). The findings are then presented in an unfamiliar report format. 

Combined, many aspects of the task may extend beyond the ZPD. While current provisions 

of research support such as report-writing guides scaffold particular aspects of the task, none 

to our knowledge scaffold all aspects at all times. Given the large size of many undergraduate 

classes (Wanous, Proctor and Murshid 2009), the level of support needed is also likely to 

vary substantially between individual students. Online technologies offer the opportunity to 
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scaffold multiple aspects of a research task simultaneously, in a flexible, student-driven 

manner.  

The Affordances of Online Technologies 

Online technologies offer several unique possibilities, or “affordances” (Boling, 

Hough, Krinsky, Saleem, and Stevens 2012; Bower 2008), that may be used to enhance 

research engagement. The affordances of specific tools such as video and audio podcasts, 

online quizzes, and asynchronous discussions have been comprehensively documented in the 

literature (see Ally 2004; Bower 2008), so we do not repeat this information in detail. We 

note, however, that these affordances include increased: (a) learner control and flexibility of 

access, (b) opportunities for differentiation, (c) opportunities for multimodality, and (d) 

opportunities for asynchronous collaboration. Together these affordances offer opportunities 

for scaffolding students’ research understanding and skills in a way that meets their learning 

needs. To articulate this claim, we briefly outline each affordance below.  

Learner control and flexibility of access. Online learning offers students greater 

control of the types of resources they access, when they access them, and from where 

(Heilsen 2010; Stewart 2004). This affordance is common across online platforms and 

resources, and is important for two reasons. First, learners can access information as they 

need it: in other words, a “just-in-time” approach (Stewart 2004). For pre-service teachers, 

this means access to research guidance in class, home, or elsewhere (Van Zanten, Somogyi, 

and Curro 2012). This availability is not possible with resources that are provided in real 

time. Second, students can regulate their own learning by controlling the content of the 

offering (Paechter and Maier 2010). Podcasts enable learners to control playback by 

rewinding or pausing, for example, while diagrams and text-based resources can be navigated 

at the student’s own pace and repeated as necessary. It is this accessibility and controllability 

that enable stronger scaffolding of learning (Heilsen 2010; Lonn and Teasley 2009).  
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Opportunities for differentiation. Differentiation is challenging in large university 

classes, where students present with a wide range of learning needs (Wanous et al. 2009). By 

presenting information at a range of starting points, with appropriate modelling and support, 

online tools can help scaffold individual students’ understanding of complex concepts (Fulton 

2013). Differentiation is enhanced when resources are integrated with clear topic categories 

and sequenced in order of difficulty. Learners then become active participants in the selection 

of resources.  

Opportunities for multimodality. Online learning enables a diversity of presentation 

modes, including text, static and animated images, audio, and video, to be presented in 

temporal proximity (Luke 2003; Mayer 2001). When learning about research processes, 

therefore, it is possible to present diagrams, flowcharts, and other dynamic visual displays 

that move from one step to the next. When learning about the importance of research in 

education, it is possible to include podcast interviews with researchers and case studies of 

successful research programs. This multimodality is important for two reasons. First, learners 

may select their preferred medium. Second, the combination of verbal and nonverbal 

representations has been shown to enhance learning (Fletcher and Tobias 2005; Mayer 2001).  

Opportunities for asynchronous collaboration. A fourth advantage of online learning 

is the potential to create communities unbounded by geography and time (Stewart 2010). If 

opportunities for asynchronous collaboration are appropriately designed within the online 

ecosystem, then students are provided a new means for sharing and building expertise with 

one another and with the instructor (Fulton 2003; Kirschner, Strijbos, Kreijns, and Beers 

2004).  Tools such as online discussion boards and wikis can help break down time barriers 

by enabling students to post messages at a time of their choice, for example, while “Q & A” 

forums with the educator can provide students feedback that is timely and responsive to their 

needs (Bower 2008; Oliver 1999). Interestingly, in case study interviews with 12 distance 
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students and educators, Boling et al. (2012) highlight the importance of such communication 

in fostering online engagement: without social interaction, online learning seems cold and 

task-oriented. With social interaction, online learning seems relevant and satisfying. 

A New Online Program to Scaffold Research Engagement 

To enhance pre-service teachers’ engagement with research, we developed a new 

online program: ResearchEd. The program aimed to better scaffold research knowledge and 

skills by leveraging the four affordances of online learning outlined above: (a) learner control 

and flexibility of access, (b) opportunities for differentiation, (c) opportunities for 

multimodality, and (d) opportunities for asynchronous collaboration. It therefore included a 

series of hierarchically organised, multimodal resources that could be accessed by students on 

a “just-in-time” basis. We reasoned that the provision of strong scaffolding within the 

program would counteract the key drivers of research disengagement, such as a perceived 

lack of relevance and lack of confidence in collecting and analysing data.  

To ensure student voice in the development of our ResearchEd resources, we formed a 

working party of 12 pre-service teachers (3 male, 9 female) at [blinded]. [blinded] is a large 

metropolitan university in [blinded]. The student population studying education is diverse: 

40% also speak a language other than English, and 27% are the first in their family to attend 

university. The working party was advertised in two undergraduate classes for intending 

primary and secondary teachers, with project meetings held throughout the post-exam holiday 

period. The responsibilities of the working party were to identify research-oriented resources 

that pre-service teachers would benefit from, to co-develop these resources for seven self-

paced modules, and to pilot-test the program.  

The working party suggested that traditional research supports, including report-

writing guides and research-focussed lectures, offered only limited support. Consistent with 

the affordances of online learning, the group agreed that a greater range of resources and 
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greater user control were both needed. Moreover, the group agreed that greater efforts were 

needed to highlight the relevance of research for beginning teachers. The resources 

subsequently developed included student-constructed videos about the benefits of research, 

asynchronous chat forums, planning templates and diagrams, research report guides, 

templates, and annotated responses, research summary guides, online statistics quizzes, 

project planning scaffolds, and advice for interpreting and responding to feedback. Because 

the aim of the program was to scaffold students’ research engagement by incrementally 

extending their current research skills and interests, the program was hierarchically organised 

into seven thematic modules: (1) Program Introduction, (2) Why Research? (3) Research 

Ethics, (4) Research Workflow, (5) Preparing to Research, (6) Writing a Research Report, 

and (7) Interpreting Feedback (see Figure 1 for example). 

 

Figure 1. Illustrative screenshots from Module 2: “Why Research?” 
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The Current Project 

The aim of the current project was to evaluate the effectiveness of the ResearchEd 

program in enhancing pre-service teachers’ research engagement. Our evaluations were 

conducted across three separate years in a single context: with pre-service teachers studying 

primary or secondary education at [blinded]. This was the same context in which the program 

had previously been developed, and each wave of evaluation informed the next. 

We hypothesised that pre-service teachers given access to the program would report 

more positive perceptions of research than would those using traditional resources. To test 

our hypotheses, an explanatory sequential design was used (Creswell 2009). This mixed-

methods design included the collection of large-scale quantitative data in the first phase/s and 

rich qualitative data in the second, with the second phase/s used to explain and interpret 

findings of the first (Creswell 2009; Mertens 2010). Thus, for our purposes, we were able to 

collect representative data about students’ engagement with ResearchEd, and with 

educational research more broadly. We were then able to explore our findings in more detail, 

with students as informants.   

In Year 1, we collected quantitative data focussed on the implementation of the 

ResearchEd program in two test classes. By using website hits, we measured the uptake of 

the program. In Year 2, we collected quantitative data focussed on students’ research 

engagement. We did this by asking participants with and without access to ResearchEd to 

complete an online questionnaire focussed on research engagement. We then statistically 

compared engagement for students with and without access. This enabled us to determine if 

students with access to ResearchEd would also show higher signs of engagement. Finally, in 

Year 3, we collected quantitative and qualitative data focussed on students’ evaluation of the 

ResearchEd program itself. First, we returned to our two test classes: asking participants who 

had access to the ResearchEd program to complete an online questionnaire rating the efficacy 
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of the program when compared to a traditional report-writing guide. Next, we asked a subset 

of participants to return for an in-depth focus group interview.  In this focus group, we asked 

participants to expand on the program benefits and limitations. We used these qualitative 

insights to inform and extend our interpretation of our previous quantitative findings. 

Year 1  

In Year 1, our aim was to track the initial implementation of the ResearchEd program 

and determine how frequently the program would be used in two separate classes across a full 

semester of study. To do this, we trialled the program with the two large classes of primary 

and secondary pre-service teachers. These were the same two classes from which our working 

party had been formed one year earlier, but with new student cohorts who were unfamiliar 

with the program intentions and design. By determining the patterns of usage in these two 

classes, we were able to attribute similarities in uptake to features of the program that may 

also replicate to other contexts, and differences in uptake to features of the classes that may be 

unique in each setting.  

Method 

Participants. One test class was focussed on educational psychology for students in 

their second year of study (n = 490), and one on educational assessment for students in their 

third year of study (n = 120). Both included internal and distance students. Internal students 

made up approximately 80% of each cohort, and attended lecture and tutorial classes live each 

week. External students made up approximately 20% of each cohort, listened to lectures 

online, and attended two “on campus days” in which all tutorial content from the semester 

was covered. Both also included a major research assignment and both had an online class 

presence, hosted on Moodle, where students could access lecture slides, discussion forums, 

and additional class materials. 
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Materials and Procedure. All students in the two test classes were automatically enrolled 

in the online ResearchEd program, hosted on Moodle. Students were advised that the online 

program had been developed “by students, for students, to support undergraduate research in 

education”. Consistent with the aims of the program to be online, flexible, and supplementary, 

no additional class time was provided. Students could navigate the ResearchEd site in their 

own time and at their own pace, or ignore the site if they chose to. De-identified hit rates and 

time of use metadata were extracted. 

Results and Discussion 

Figure 2 shows hit rates for ResearchEd in each class. Taken overall, there was strong 

usage of the program. While hits were higher in the second test class than the first, this greater 

usage is likely to reflect the larger class size. In both cases, and consistent with the “just-in-

time” nature of the scaffolding afforded by the online platform, a large peak can be seen in 

Week 10: the week in which both classes had research assignments due.  

 

 

Figure 2. “ResearchEd” online program hit rates throughout the semester 
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Interestingly, in Week 1, students in the second test class engaged with the program 

and students in the first test class did not. Although it is not possible to determine the precise 

cause of this difference, we suggest that the different year levels may play a part. As students 

in second year had not previously completed a full research assignment, Week 1 may have 

represented a time of learning what research is and what their major assignment will entail. 

Thus, they used the site to gain general knowledge about educational research. Students in 

third year had already completed a research task the year prior and may have used the site 

predominantly for task-specific assignment scaffolding.  

Year 2 

In Year 2, we aimed to test the impact of the ResearchEd program on pre-service 

teachers’ research engagement. Although our analysis of website hits in Year 1 demonstrated 

that pre-service teachers were using ResearchEd, particularly around assignment times, it did 

not tell us whether or not ResearchEd was effective in scaffolding research engagement. We 

therefore implemented ResearchEd again in the two test classes. We recruited students in each 

of these two classes, and those who had never been enrolled in either class. Using a between-

subjects ANOVA, we compared responses to an online research engagement questionnaire 

between participants with access to the online ResearchEd program (intervention condition) 

and those without (control condition). Degree focus (primary/secondary) and gender 

(male/female) were included as covariates.   

Method  

Participants. One hundred and twenty pre-service teachers participated. Following 

institutional ethics approval, an invitation to participate in a questionnaire about research was 

emailed to all second- and third-year undergraduate students studying education at [blinded]. 

The email included a link to the questionnaire proper. Those who clicked the link were 

presented with an ethics information form and asked to tick a checkbox to proceed. The 
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profile of those who agreed to participate was consistent with broadly those who did not. 

Approximately half the participants were studying primary teaching (53.1%) and half 

secondary teaching (46.9%). Both completed general education classes together (e.g. 

educational psychology, educational sociology), and methodology units within specific 

discipline and year groups. Most participants were female (81.5%), which is consistent with 

national enrolment patterns. 

Group allocation was determined on the basis of students’ class schedules, with 52 

allocated to the intervention group and 68 to the control group. As above, students in the 

intervention group had been given access to ResearchEd through their enrolment in the two 

test classes. Students in the control group had never been enrolled in either class, and 

therefore had no access to the program. The profile of participants in the intervention 

condition matched that of students in the control condition. The proportion of primary to 

secondary teachers did not differ between conditions, and nor did the proportion of female to 

male participants, both ps > .05. GPA was also equally distributed, with 12.5% of participants 

in each group having GPAs above 3.5 out of 4 (high), 67.5% in each group with GPAs of 1.5 

to 3.5 (typical), and 20% with GPAs lower than 1.5 (low). All participants agreed that they 

had previously completed research assessment tasks requiring literature searches, data 

collection, or analysis of data, and that such skills had been actively promoted by their 

lecturers. Given the similarity of the two participant groups, we attributed differences in 

research engagement to the implementation of ResearchEd.   

Materials and procedure. The online questionnaire was administered at the conclusion 

of the semester, once exams were complete but before marks had been made available. 

Students who consented to participate after reading the online information statement were 

taken to the questionnaire proper. The questionnaire was hosted on Qualtrics and included 

three parts, each on a separate page. Part one asked students to report demographic 
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information including gender and degree. Part two included the Perceptions of Research Scale 

adapted from Authors (2015). Students were presented six stem-statements about the role of 

undergraduate research activities in higher education, their own personal liking or disliking of 

research, and their intentions to complete research in the future (see Table 1). They were 

asked to indicate the extent to which they agreed with each of the six statements on a 5-point 

Likert scale, where 1 = strongly disagree and 5 = strongly agree.  

 Part three asked students to rate the extent to which they would find each of the 

following resources useful for understanding or completing educational research: writing 

workshops, student study groups, lectures about research, online resources, and books. All 

ratings were completed on a 5-point scale where 1 = not at all useful and 5 = very useful. 

Once students completed all parts they were thanked for their time. 

 

Results and Discussion 

Responses to the six-item Perceptions of Research scale revealed two key benefits for 

ResearchEd. As shown in Table 1, students in the intervention group reported liking 

educational research significantly more than did students in the control group, t = 1.94, p < 

.05. They also were more likely to consider enrolling in postgraduate research than were 

students in the control group, t = 2.30, p < .05. Given past research showing the relationship 

between online enjoyment, self-regulated learning, and metacognition (Artino and Jones 

2012), these findings have implications for both motivation and achievement. 

 

Table 1. Scores on the adapted Perceptions of Research Scale for pre-service teachers in the 

intervention group (with ResearchEd access) and control group (without ResearchEd access). 

Statement Intervention  

M (SD) 

Control  

M (SD) 
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1. The university should actively encourage undergraduate 

engagement with research  

4.06 (0.75) 4.04 (0.74) 

2. All undergraduate students should learn about research 4.23 (0.61) 4.34 (0.59) 

3. All undergraduate students should conduct at least part of a 

research project 

4.12 (0.88) 4.21 (0.72) 

4. All undergraduate students should complete an entire 

research project 

3.52 (0.83) 3.15 (1.04) 

5. I like research 3.63 (1.18) 2.54 (0.91) 

6. I’m interested in completing a research degree in the future 

(e.g. Honours or PhD) 

3.63 (1.02) 3.29 (1.16) 

 

Contrary to our expectations, there were no significant differences between the 

intervention and control groups when asked whether the university should actively encourage 

undergraduate engagement with research, whether undergraduate students should learn about 

research, or whether undergraduate students should complete at least part of a research 

project, all ts > 1.42, all ps > .16. Students in both groups typically gave high ratings to these 

items.  

When asked to rate a range of common research resources for usefulness, including 

online resources, lectures, books, writing workshops, and student study groups, there was also 

no significant differences between the intervention and control groups, all ts > 1.49, all ps > 

.05. As shown in Table 2, online research resources were considered particularly useful by 

both groups. Given that only our intervention group had access to the ResearchEd program, 

this finding is particularly interesting and suggests that even students without access to our 

specific program and resources may be aware of the potential affordances of online learning 

(e.g. flexible access, multimodality, and opportunities for differentiation). 

 

Table 2. Perceptions of the usefulness of different resources for learning about research in the 

intervention group (with ResearchEd access) and control group (without ResearchEd access). 



RUNNING HEAD: Enhancing pre-service teachers’ research engagement 

 17 

Resource Intervention  

M (SD) 

Control  

M (SD) 

1. Online research resources  4.00 (0.99) 4.24 (0.74) 

2. Research lectures 3.71 (1.13) 3.41 (1.07) 

3. Books about research 3.54 (1.13) 3.71 (0.83) 

4. Research writing workshops 3.37 (0.97) 3.21 (0.84) 

5. Student study groups 3.15 (1.13) 3.31 (0.89) 

 

Paired with our website hit rates in Year 1, our findings in Year 2 suggest that 

resources such as ResearchEd, which provide flexible online scaffolding, have the potential to 

be both useful and motivating. With such scaffolding, students felt confident enough in their 

own research skills that they would consider undertaking further research at a postgraduate 

level. These findings are important given pre-service teachers’ reported lack of confidence 

with research (Leckie 1996) and their reluctance to engage in these activities (Deemer 2009). 

Year 3 

Because participants in our Year 2 evaluation were unaware of our interest in 

ResearchEd, they were unable to comment directly on its advantages or disadvantages. To 

capture pre-service teachers’ perceptions of the online program directly, we implemented an 

online evaluation questionnaire and a qualitative focus group in Year 3. In our questionnaire 

we asked participants directly to rate the benefits of ResearchEd relative to a traditional 

report-writing guide. In our focus group we followed in on these questions: asking a 

subsample of participants about the benefits and limitations of ResearchEd.  

Method 

Participants. Following institutional ethics approval, the next cohort of students in the 

two test classes was emailed an invitation to participate in a program evaluation. The email 

stated that the goal of the evaluation was to make ResearchEd as effective as possible for 

future users, and, thus, we were interested in both positive and negative viewpoints. It also 
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included a link to the questionnaire. Those who clicked the link were presented with an 

information form and asked to tick a checkbox indicating their consent to proceed. A total of 

52 students took part. Consistent with the institutional ethics approval for this phase of the 

study, which was designed as an anonymous evaluation, data on students’ degree focus, 

gender, and GPA were not collected.  

At the conclusion of the questionnaire students were asked if they would be willing to 

take part in a follow-up focus group interview focussed on ResearchEd. Fifty of 52 students 

indicated their willingness to participate, and 15 were able to attend at the specified time. 

Because the initial questionnaire had been anonymous, we asked our final focus group 

participants their gender and degree focus when organising the focus group. Participants 

included 11 females and 4 males, with 9 enrolled in primary teaching degrees and 6 in 

secondary teaching degrees.  

Materials and procedure. The online questionnaire was hosted on Qualtrics and 

administered at the end of semester, once exams were complete but before final marks were 

available. The first question asked: “Compared to a traditional report-writing guide, how 

would you rate ResearchEd?”. To answer this question, students were presented with 10 stem-

statements specific to the program (e.g. “ResearchEd helped improve the quality of my report-

writing”; “ResearchEd helped me direct my own learning”) and asked to indicate their 

agreement with each statement on a 5-point Likert scale, where 1 = strongly disagree and 5 = 

strongly agree. Note that although no traditional report-writing guide had been given in either 

class, an official departmental version and various other versions had been made available in 

previous classes that the students were enrolled in. Once they had ranked all 10 statements, 

participants were directed to a new page asking them to enter their contact details if they 

would be interested in participating in a follow-up focus group (please see above). All 

students were then thanked for their time.  
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The focus group interview took place with a small subsample of participants during 

the university holidays (see Participants). The group was led by an independent moderator 

and included open-ended questions about the role of research in education, the resources that 

are useful for students when completing research tasks, and the benefits and limitations of 

ResearchEd relative to other resources. Semi-structured interview prompts were used as 

needed to explore student responses in more depth, and to encourage other students to 

contribute. While we acknowledge the potential for desirability effects (Mertens 2010), we 

attempted to minimise these by ensuring that the moderator emphasised our focus on both 

positive and negative evaluations and contributed to the discussion only when needed. The 

duration of the focus group interview was 45 minutes, and video recording was used for 

subsequent transcription and analysis. 

After the focus group interview had concluded, inductive content coding was used to 

identify common themes in the participants’ responses (see Creswell 2009; Mertens 2010). 

Two researchers (the authors) read and re-read all transcripts to form an impression of the raw 

themes emerging in students’ responses. Because we were particularly interested in using our 

qualitative focus group data to explain our quantitative findings, we limited our analysis to 

themes that related specifically to the benefits and limitations of ResearchEd. These 

preliminary themes were then systematically applied to the focus group transcript. This 

allowed us to refine the themes, check for fidelity across participants, and determine if any 

themes had been omitted. Member checks were conducted by emailing the transcript and 

themes to the focus group to ensure our analysis accurately captured their viewpoints.  

Results and discussion 

The initial 52 questionnaire participants overwhelmingly perceived ResearchEd as 

having benefited their own research skills, knowledge, and confidence (see Table 3). The top-

ranked items were “ResearchEd helped me to better understand research in education” and 
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“ResearchEd helped to improve the quality of my report-writing”, each with 90.4% of 

students agreeing or strongly agreeing, and the lowest ranked item was “The fact that students 

like me helped to develop the site made it easy to relate to and use”, with 73.1% of students 

agreeing or strongly agreeing.  

 

Table 3. Pre-service teachers’ perceptions of the ResearchEd program. 

Statement Response 

 Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree 

1. ResearchEd helped to improve the quality 

of my research report-writing  

0% 0% 9.6% 53.8% 36.5% 

2. ResearchEd helped to improve my 

confidence in conducting research tasks 

0% 5.8% 9.6% 46.2% 38.5% 

3. ResearchEd helped me to direct my own 

learning 

0% 5.8% 7.7% 55.8% 30.8% 

4. The resources available on ResearchEd 

were engaging 

0% 7.7% 9.6% 55.8% 26.9% 

5. The ResearchEd site was logically 

organised 

0% 3.8% 9.6% 50.0% 36.5% 

6. ResearchEd helped me better understand 

research in education 

0% 1.9% 7.7% 57.7% 32.7% 

7. The ResearchEd site made the 

expectations of research clearer to me 

0% 1.9% 9.6% 51.9% 36.5% 

8. I can see how research is relevant to my 

teaching career 

0% 3.8% 13.5% 55.8% 26.9% 
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9. I now have a better understanding of the 

importance of evidence in teaching practice 

0% 3.8% 11.5% 53.8% 30.8% 

10. The fact that students like me helped to 

develop the site made it easy to relate to and 

use 

0% 5.8% 21.2% 46.2% 26.9% 

 

Given evidence across Year 2 and 3 that the ResearchEd program resources were 

effective in enhancing pre-service teachers’ research enjoyment and confidence, we were keen 

to understand what features of the program drove these benefits. As the affordances of flexible 

online learning resources are not always realised (Bower 2008), we were also keen to 

understand what features of the program could be refined further. We therefore turned to our 

focus group interview, in which we had asked participants to elaborate on the benefits and 

limitations of the ResearchEd program. Three key themes from the focus group responses 

emerged: that the flexible and multimodal resources in ResearchEd permitted greater (a) self-

regulation of learning and (b) differentiation, and (c) that the student-oriented design 

permitted greater involvement. We discuss these themes below. Together these themes 

reflected three of the theoretical affordances of online learning discussed in our Introduction, 

including learner control and flexibility, multimodality, and differentiation. They excluded a 

fourth affordance, however: that the online nature of the program permitted asynchronous 

online communication. Although discussion forums were provided, they did not emerge as a 

benefit.  

Flexible multimodal resources permitting self-regulated learning. Focus group 

participants highlighted the flexibility and accessibility of the digital resources used in 

ResearchEd as being particularly beneficial in assisting them to self-regulate their own 

learning and to support them in completing set research assignments. This was true both of 
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individual resources and the online program as a whole. In the case of the online podcasts, for 

example, participants stated that they could listen when and where it was convenient, pause 

the recording, rewind if they missed a step, and replay key parts (see Folley 2010; Heilson 

2010; Jowitt 2008). Students could also determine how much time to dedicate to each 

resource and could revisit important resources multiple times if needed, thus progressing 

through different phases of research preparation and activity at a time and a pace that was 

appropriate for their needs (see Jowitt 2008; Stewart 2010):  

 

The resources were engaging and enabled me to move through the content at 

my own pace. (Thomas) 

 

The ability to direct our own learning… where, how… it was perfect. (Jessie) 

 

Consistent with the sociocultural notion of scaffolding, the flexibility and accessibility of the 

online ResearchEd resources were important for two reasons. First, students explained that 

they could learn each new skill in confidence before moving on to the next task. Second, 

because the program itself was online and continually accessible, they were more easily able 

to juggle a range of competing university, workplace, and social demands:  

 

The… resources are really useful because you can study off campus . . . to be 

a nerd, it meant I could start early and you don’t get that sort of guidance on 

campus until later and you can’t direct it yourself (Zoe) 
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The explanations provided by participants are consistent with past research highlighting the 

importance of flexibility and accessibility in supporting self-regulated learning and time 

management (Jowitt 2008; Heilson 2010; Paechter and Maier 2010; Stewart 2010). In short, 

participants were able to more effectively scaffold their own research efforts. These 

explanations support the findings of the online student questionnaire, in which we found that 

ResearchEd increased students’ research confidence. Given that anxiety and lack of 

confidence can act as key barriers to engagement in the research process (Leckie 1996; 

Onwuegbuzie 1997), this confidence is of critical importance in encouraging pre-service 

teachers to engage with research tasks.  

Flexible multimodal resources permitting differentiation. Focus group participants 

reported that the use of digital technologies in ResearchEd enabled the differentiation of 

instruction in a way that previous research scaffolding in tutorials and lectures did not. As 

discussed above, ResearchEd includes a range of resources including podcasts, flowchart 

diagrams, written guides, interviews, and quizzes. According to students, the multimodality 

of these different resources and the opportunity for choice were both critical: enabling them 

to choose resources that would strengthen their current understanding in a format that best 

suited their own individual learning needs.  

  

I like the processes and the flowcharts and everything because it shows you 

how to do it, and the podcasts were a good complement because you don’t 

have too much to listen to. I’m not as good at reading things. (Sayeed) 

 

The diagrams were the best feature.  I like the process of the flowchart and 

everything because it helps you go ‘ok, well that’s how I have to approach it’ 

and the podcasts were a good complement because you have a lot of reading 

to do so to have something to listen to was good, yeah, everything was useful 
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on it. I had some experience on how to write a literature review before but it 

was good to remind myself…[it] helped me organise my research into themes. 

I found that the most useful . . . I have trouble synthesising information so to 

do themes I thought that was really good.. . . [it] really helped with planning. 

(Sam) 

 

Student-oriented design permitting greater involvement. Focus group participants 

highlighted the benefit of the ResearchEd resources having been developed in consultation 

with other undergraduate students like themselves. In particular, they suggested that this 

involvement made it easier for them too to become involved in educational research activities. 

As stated by one participant, who admitted that she sometimes struggled with “more difficult 

and complex” university work: 

  

It is important that issues with research are discussed from a student 

perspective as well as the theory. (Eve) 

 

Although the benefit of student involvement was not directly aligned with any of our four 

theoretical affordances of online learning outlined in our Introduction, and may apply to 

offline as well as online resources, its importance should not be understated. Research in 

higher education shows that student ownership and engagement in the learning process is 

critical, with “substantive engagement” strongly predicting the quality of students’ learning 

achievements (Kirschner et al. 2004; Nystrand and Garamon 1991). By engaging with 

resources that had been co-constructed by other pre-service teachers, participants appeared to 

view research as more relevant to their own learning.  
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[Research is] incredibly valuable, it should be part of not just any pre-service 

teacher course, but any university course – anything you do, it’s all evidence-

based. (Sayed) 

 

General Discussion and Conclusion 

The purpose of ResearchEd was to scaffold pre-service teachers’ research engagement 

in a flexible, student-driven manner. Past research highlights the propensity for pre-service 

teachers to disengage from research (Deemer 2009), with poor task scaffolding one possible 

explanation for this phenomenon. We therefore designed ResearchEd as an online program: 

offering the affordances of greater scaffolding and more flexible support than is currently 

available using offline resources. We included a working party of pre-service teachers in the 

design of the online ResearchEd resources, and implemented the final ResearchEd program in 

two test classes. The aim of the current project was to evaluate the ResearchEd program using 

website analytics (Year 1), two questionnaires (Years 2 and 3), and an in-depth focus group 

(Year 3). We hypothesised that the affordances of online learning would enable pre-service 

teachers to better understand the research process: thereby enhancing research engagement 

and skills.  

Overall our hypotheses were supported. Pre-service teachers regularly used 

ResearchEd, especially when research assignments were due and greater scaffolding was 

needed (Year 1). Our questionnaire data also showed that ResearchEd had successfully 

improved pre-service teachers’ perceptions of research and desire to pursue a research career, 

relative to those who did not have access (Year 2). According to pre-service teachers 

themselves, the online program was also more effective than a traditional report-writing guide 

in scaffolding an understanding of evidence-based practice in education, improving research 

report-writing skills, and improving research confidence and engagement (Year 3). Finally, 

focus group data offered some explanations for these trends (Year 3). Consistent with three of 
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the theoretical affordances of online learning that had been identified in our Introduction, 

participants nominated the flexibility and accessibility of the online ResearchEd resources as 

better enabling them to direct and regulate their own learning. They also nominated the 

multimodal nature of the resources as enabling differentiation for students with varied skills 

and approaches. Finally, they highlighted the benefits of the program having been developed 

with other pre-service teachers like themselves. Thus, while the flexibility and multimodality 

of the online resources scaffolded students’ research skills and confidence, the involvement of 

other pre-service teachers may have encouraged students to engage with the resources in the 

first place. Although unexpected, this final theme highlighted to us the benefits of engaging 

students in the construction of new online resources: both to ensure the scaffolding provided 

is appropriately targeted and to encourage the engagement of others. 

Interestingly, the only online affordance not to emerge as a benefit of the online 

program was the opportunity for asynchronous communication. While past research highlights 

the importance of well-structured collaboration opportunities for enhancing students’ 

motivation online (Boling et al. 2012; Kirschner et al. 2004), this collaboration is perhaps 

more important in subjects that are entirely distance-based. Our online program was 

accompanied by face-to-face lessons for both internal and external students, and each class 

also had its own Moodle page with asynchronous discussion forums built in. 

Drawing our quantitative and qualitative evaluation data together, we conclude that 

online research-support programs like ResearchEd may facilitate pre-service teachers’ 

research engagement more effectively than similar offline resources. With greater learner 

control, differentiation of instruction, and scaffolding, users of ResearchEd felt better 

equipped to analyse critically and apply new educational research findings. They also felt 

better equipped to participate in research tasks themselves, with higher self-reported 

confidence, knowledge, and skills. These findings are consistent with the sociocultural notion 
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of scaffolding (Bonk and Kim 2011; Harland 2003; John-Steiner and Mahn 1996), and 

highlight the potential affordances of online learning to support other complex skills too.  

Limitations and Implications  

Our study was limited by our use of self-report data in a single context. While we 

identified increased research engagement for a large cohort of primary and secondary pre-

service teachers who were given access to ResearchEd, we recommend that future research 

also consider the engagement of pre-service teachers across different universities and in 

different degree pathways (e.g. four-year vs. intensive two-year programs; early childhood 

vs. primary and secondary degrees; distance learning). As an additional limitation, it was 

beyond the scope of the study to examine how scaffolded online programs like ResearchEd 

might support research skills amongst pre-service teachers who enter their degrees with 

different levels of motivation, skill, or self-efficacy. We recommend that future research be 

conducted to examine whether individual differences in pre-service teacher characteristics 

moderate the relationship between scaffolded online research programs and research 

engagement.  

Notwithstanding possible differences in pre-service teacher characteristics across 

contexts, the notion that research engagement can be enhanced using relatively simple and 

flexible online scaffolds has implications for the successful implementation of research tasks 

in pre-service teacher programs. This is true both in Australia and internationally. Across 

disciplines, research engagement supports independent learning and inquiry skills (Reis-Jorge 

2005; Todd et al. 2004; Turner, Wuetherick and Healey 2008). For pre-service teachers, who 

will soon go into classrooms of their own, research engagement also provides important skills 

for troubleshooting in the classroom and for applying new research as it emerges (Deemer 

2009). Pre-service teachers in our focus group evaluation highlighted how the ResearchEd 

resources were useful because they supported their own self-regulation of learning, and 
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because they enabled differentiation for those with different abilities and skillsets. Given this 

flexibility, which enables pre-service teachers to engage only with the resources that they 

need, we suggest that the online scaffolding of research may be effective across skill levels. 

Conclusion 

In the current project we described the development and implementation of 

ResearchEd: an online program of scaffolded research resources designed to enhance pre-

service teachers’ research engagement. Using an explanatory sequential design, with 

quantitative and qualitative evaluations conducted across three years, we demonstrated the 

effectiveness of ResearchEd in enhancing pre-service teachers’ enjoyment and understanding 

of research. Participants with access to ResearchEd were more likely to enjoy research and to 

consider a research career. According to participants themselves, furthermore, the online 

ResearchEd program was more effective than typical offline resources in scaffolding research 

confidence and skills. We conclude by highlighting the value of scaffolding pre-service 

teachers’ research engagement using flexible online resources.   
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