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About CfEM  

Centres for Excellence in Maths (CfEM) is a five-year national improvement 

programme aimed at delivering sustained improvements in maths outcomes for 16–

19-year-olds, up to Level 2, in post-16 settings.  

Funded by the Department for Education and delivered by the Education and Training 

Foundation, the programme is exploring what works for teachers and students, embedding 

related CPD and good practice, and building networks of maths professionals in colleges. 
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Summary  

This is the second cycle of our project investigating how well learners engage with a variety of 

online maths resources, with the aim of uncovering the reasons behind the engagement levels.  

We have chosen this topic as we have invested in technology and digital resources in maths 

over the past few years, however we continue to observe that some learners are reluctant to 

engage with online materials, and, in order to combat this, we need to better understand why 

this is.  Alongside this primary goal, we had a series of subsidiary research objectives based 

around flipped learning and a blended curriculum, which we also investigated during our data 

collection. This action research spanned a number of college closures as a result of COVID-

19 and the subsequent lockdown measures, and so there was a combination of blended and 

remote learning conducted as part of this project. This renewed focus on blended and online 

learning both in and outside of the classroom is an adjustment from the first cycle of this 

project, as last year we were primarily concerned with learning inside the classroom.   

During this project, we have trialled various online resources across three different 

departments, collecting data at different intervals to assess the learner and teacher opinion 

towards the resources used. We had approximately 100 learners and 5 teachers involved in 

our data set, and via a number of surveys and interviews, we discovered that HegartyMaths 

was the resource that generates the most engagement - primarily because it is the one that 

learners are most accustomed to and familiar with. We noted an overall improved student 

attitude towards using online resources, albeit likely due to the increased usage during 

lockdowns, and also found that students preferred live sessions to pre-recorded sessions. The 

latter finding will help our planning for future remote provision, as we can now cater more to 

the learners’ preference of having their teacher on hand during live lessons. Similarly, by 

confirming that familiarity with a resource is intrinsically linked to the levels of engagement 

with this, we can now ensure that both staff and learners are effectively trained with other key 

resources like Desmos, so as to maximise the potential success of this technology.  
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Background  

 

Introduction 

Leeds City College is one of the largest further education institutions in the country with more 

than 20,000 students. We have 4000 GCSE Mathematics enrolments in the academic year 

20/21 and this figure has grown as the college has grown. In addition to this we also have 16-

18 year old learners who complete Functional Skills Maths, Core Maths and A-Level maths. 

The college is part of Luminate Education Group, which consists of Leeds City College, 

University Centre Leeds, Leeds Sixth Form College, Keighley College, Harrogate College, 

Leeds College of Music and the White Rose Academies Trust. 

Our maths policy is simple: the learner is at the heart of the decision. Our GCSE Mathematics 

results have steadily increased over the previous 3 years from below 13% for grades 4-9 to 

21% for grades 4-9. Being a participant in the Centres for Excellence in Mathematics has no 

doubt aided this success as the opportunities afforded to maths teachers to network, learn, 

share, grow and access high quality and FE relevant CPD, has been to no end. In house 

support, alongside expert external guidance has also had a direct impact on our results.  

College goals 

At Leeds City College, our values put students first and are at the heart of everything we do. 

We strive to be an outstanding and market-led further education college that delivers 

excellence. To achieve this, our vision, mission, and values guide us as we continue to 

improve upon and expand our offering. 

Our vision is to be “a UK leader in vocational and academic education.” It’s not enough for us 

to provide vocational and academic education; we push ourselves to exceed the expectations 

of all of our stakeholders while providing our students with the best experience possible. By 

delivering excellence, we continue to work towards our vision to be a UK leader in vocational 

and academic education. 

Research Aim 

This project is a continuation of our action research project from the last academic year 

2019/2020. This year, we broadened our research question to look at learner engagement 

with online maths resources in general, rather than solely in a classroom. Learner engagement 

with online maths resources is more relevant than ever given the increased usage of online 

and blended learning over recent years, something that has become especially prevalent this 

year due to the impact of COVID-19. 

Furthermore, we felt that our initial research from last year was unfinished and that, although 

we had substantial data, the research findings were incomplete, and we could not fully 

measure the impact. Combined with the shift to a new way of delivery, we set out to complete 

our research with a renewed focus on online and blended learning for maths in order to gain 

a clearer picture of the student choices. We also wanted to continue to use the Action 

Research to upskill and develop staff as navigators of online learning. 

The new delivery model for 20/21 was largely online based, with staff being encouraged to 

use pre-recorded video sessions, online resources with personalised targets and effective 

feedback with a clear focus on the 'bounce back' curriculum.  
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Research objectives 

(RO1) To design and deliver a range of online maths activities, and analyse their effectiveness 

with regard to learner motivation and engagement. 

(RO2) To develop an effective end-to-end process for teachers to capture learners’ 

engagement with the use of online maths resources. 

(RO3) To design a blended maths curriculum that encourages flipped learning . 

(RO4) To explore the use of technology to support students to experience maths in new ways 

that give new insights into concepts and structure.  

(RO5) To disseminate findings with our network partners and cross college curriculum and 

make recommendations for future delivery models. 

(RO6)To analyse whether the use of technology adds value to learning of mathematics rather 

than be used for its own sake. 
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Literature Review  

Introduction 

Leeds City College has invested in technology and digital resources in maths over the past 

few years, yet we noticed that some learners were reluctant to engage with this, despite the 

prevailing assumption that the younger generation have a preference towards technological 

media. Last year, our project investigated how well learners engage with a variety of online 

maths resources, with the aim of uncovering the reasons why the learners chose to use digital 

resources, or why they chose the more traditional paper resources. Indeed, in our research, 

we found that the learners largely preferred paper-based resources over the online resources 

in classroom sessions. We discovered two main reasons for this: firstly, the learners 

suggested that it was easier for them to use the paper resource to show their working out; and 

secondly, the learners identified that there were wifi/login issues that were a deterrent for them 

to use an online resource in college. We therefore wanted to investigate these concepts 

further, and also consider the engagement with online learning outside of the classroom as 

well. The key themes covered in our literature review are: the idea of online isolation, the 

role(s) of the teacher, and the importance of activity and discussions for blended and online 

learning.  

Keywords:  FE education, motivation, flipped learning, maths, online and digital 

resources, engagement. 

Existing Research   

We have conducted research into the field of online learning for maths in order to aid us with 

our project. However, existing data and evidence around the motivation to use technology in 

maths is relatively limited, with most of the research being focussed on gamification of the 

classroom (Fabian et al., 2018) or student achievement by using mobile technologies in maths 

(Vandercruysse et al., 2015).   

Our literature review covers a selection of more than 12 articles that are overall pertinent to 

our project. We have observed some common themes across the various articles, which we 

will detail and discuss below. 

Online Isolation 

One concept that is frequently analysed in the literature that we have read is that of isolation 

and loneliness, which has been identified as a key weakness of the online learning platform. 

In ‘The Challenges of Online Learning: Supporting and Engaging the Isolated Learner’, Gillett-

Swan provides a thorough overview of the way learners can be left feeling isolated due to 

varying levels of competency and proficiency when using different forms of IT and navigating 

different systems. This idea is consolidated in other studies that found that learners “are left 

barely managing to navigate the system on their own” (Graham & Misanchuk, 2004; Jaques 

& Salmon, 2007). Though this article focuses specifically on external students, the inherent 

findings are relevant to our study in terms of the learners’ feelings and attitudes to the online 

resources and the negative feeling of detachment. This concept was not largely explored in 

our project last year, however we anticipate to come across this issue more now that we have 

expanded our research to investigate the engagement with online resources outside of the 

classroom as well, and particularly because some learners are now having to attend classes 

remotely due to COVID-19. Conversely, the researchers at the University of North Carolina 

dispute the merit of face to face communication in the first place, arguing that it does not 

guarantee meaningful engagement. They postulate that “bodies in close proximity to one 
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another, occupying a shared classroom, may promote interaction but may fail to facilitate 

active, engaged learning”. (T. Petty & A. Farinde 2013) This argument undermines the 

experience of online detachment that Gillet-Swan discusses, and instead suggests that 

engagement does not necessarily correlate with whether it is an online environment or whether 

it is in person. This is important for our study which looks at the preference of online or paper-

based resources, as it reiterates that we must account for other variables (such as content, 

teacher etc.) in order to accurately surmise the learner’s preference.  

In her article, Gillet-Swan offers up a variety of ways to overcome or avoid the notion of online 

isolation, particularly emphasising the need to build an online community between learners 

and facilitators, but she fails to consider that there may also be benefits to the learner being 

separate from their peers or their teacher. In contrast, Mcbrien Et Al. (2009) explores the merit 

of virtual spaces in this sense, particularly in regard to anonymity. The researchers commend 

the strengths of the online platform in terms of the learners feeling less visible; in their study, 

learners revealed that they felt more confident to comment and participate when using an 

online platform, with commentary alluding to the comfort and that resulted for some students 

who often feel shy or panicked when participating in a traditional classroom set up. This 

increased tendency to engage with their maths work as there is less self-consciousness when 

online is indeed a common finding, though it does seem to be somewhat limited to discussion 

based activities. Though more research is required in this area, online engagement with 

assessment-based tasks seems less forthcoming.  

Discussion versus activity in online and blended learning 

Indeed, in research completed by Muir, T., Douglas, T. and Trimble, A. (2020), the study found 

that learners were more likely to engage with posts of a reflective nature than those requiring 

students to participate in mathematics or more general questions. The article, which 

documents the success of two teachers engaging in both blended and fully online delivery to 

university students in Australia, attributed this to a potential lack of confidence in solving 

mathematical problems. This is of particular interest as our research question pertains to 

whether students will engage with online maths resources. Although these students were 

happy to engage in some discussion, few were prepared to engage in discussion when they 

were required to perform calculations. This may suggest that students were willing to discuss 

teaching methods in mathematics online, but are reluctant to learn mathematics as a student 

online. It is possible that students are less likely to engage with resources where they are 

required to physically type and input maths. However, there is insufficient evidence to confirm 

this theory, as although Muir et al’s first case study involved maths, the unit is focused on 

various teaching methods in maths, rather than inputting symbols or calculations. 

 

Much of the research across this field discusses the impact of asynchronous learning when 

using online resources, and how this approach can heighten motivation and engagement 

(though there is some debate around this). Nandi, Hamilton and Harland argue that the 

flexibility for learners to set their own pace is why asynchronous learning is the preferred way 

of learning, as it allows for greater reflection and more peer collaboration, and thus ultimately 

yielding greater engagement. (Nandi, Hamilton, & Harland, 2012). In this vein, T. Petty & A. 

Farinde (2013) agree that although an extended time window does not necessarily equate to 

student engagement, the opportunity to engage with others is greater, increasing the likelihood 

that such engagement may occur. This line of thought,  although sound reasoning, requires 

further empirical support, and is in fact disputed entirely by Gillet-Swan’s analysis. From her 

research, she argues that an increased accessibility of content may instead mean that many 

students deprioritised engaging with the content as they felt they could do it at any time, and 
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so resulted in less engagement due to procrastination. The conflicting opinions around this 

highlight the need for more research on engagement with online platforms, and the need to 

answer the perpetual question of whether students are actively engaged or passively 

participating (Su, Bonk, Magjuka, Liu, & Lee, 2005). 

An important aspect of online delivery that researchers wanted to consider was flipped 

learning. Terms like blended learning and flipped learning are sometimes used 

interchangeably in literature but according to the Flipped Learning Network (FLN, 2014), the 

term flipped learning is the preferred term and only occurs when the four pillars of flexible 

environments, learning culture, intentional content and professional education are applied in 

practice. Muir (2020) states that previous research in the practice of flipped learning is only 

limited to higher education where the learners commonly watch pre-recorded videos and the 

classroom time is allocated to group discussions, pair activities and learner presentations. Lo 

et al. (2017) analysed journal publications where flipped learning was used in mathematics 

and overall found that there was an increased learner interaction with their peers and teachers 

during their classroom sessions. Another benefit mentioned was the ability to watch the 

recorded video sessions on demand.  

The role of the teacher  

The articles that we have read stress the importance of the presence of the teacher or 

facilitator online in order to maintain student engagement.  Wilson et al. (2020) also emphasize 

that a teacher’s own attitudes toward digital technology and their mathematical knowledge are 

amongst the key factors affecting the use of digital technology in the classroom. Indeed, there 

is some agreement that although there are slick and efficient digital environments available, 

many teachers lack the confidence or competence to use the dynamic aspects in their 

teaching (see Clark-Wilson, Robutti & Thomas 2020; Bozkurt, 2015; Simsek, 2020). There is 

clearly an important issue surrounding teachers’ flexibility and adaptivity in introducing digital 

technology into maths classrooms, but there is little doubt that teacher involvement can have 

a major and positive impact on online resources.  

The 2018 study ‘Using mobile technologies for mathematics: effects on student attitudes and 

achievement’ investigated the effects of using mobile technologies for mathematics learning, 

in terms of student attitudes, perception and their achievement. The theory behind this study 

is that the increased use of mobile devices in educational settings, together with the potential 

to extend this classroom learning to the real-world, could add a fresh angle to embedding 

mathematics learning. However, ultimately the researchers concluded that it is the teacher not 

just the technology that drives the change in the classroom (Fabian, K., Topping, K.J. and 

Barron., I. 2018).  In accordance with this emphasis on teacher involvement, Mcbrien et al 

found that when multiple methods of communication occur simultaneously (such as viewing 

videos, reading, writing, viewing PowerPoints), the learners can become over-stimulated, with 

the result that some of the information transferred is lost. (McBrien, J.L., Cheng, R. and Jones, 

P., 2009) It is therefore vital for effective learning that teachers and/or instructors must be 

proactive and responsive at facilitating online learning so that the learners are not left feeling 

overwhelmed. 

Future research should address the role of the teacher in implementation of technological aids 

within the classroom, though it is also worth considering the significant impact that the teacher 

can have on the students’ attitudes towards maths in the first place. Stankous and Buibas 

(2015) suggested that teachers often present maths problems in a didactic manner for most 

classrooms, which causes students to be disengaged. Students’ attitude to maths as a subject 

is of course an integral factor to their engagement with online maths resources, with those 

who are more confident in their maths skills often proving more tenacious. Indeed Choi, J. & 
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Walters, A. (2018) found in their research that self-efficacy affected the behaviours known to 

predict learning and academic performance of the learners.  It is implied that students with a 

growth mindset are more likely to persist longer when using online resources, use better 

learning strategies and achieve better grades. The role of the teacher is evidently an essential 

one, whether in terms of motivating and engaging learners or facilitating the multi-media 

aspects of online learning.  

Gaps and limitations in the literature 

However, contrary to much of the above, our research project investigates whether our 

students prefer to engage with an online or paper-based resource when given the choice, 

rather than their engagement in an online or traditionally taught module. We have noted what 

could be a large gap in the current literature, as studies focus wholly on online learning rather 

than just on the utilisation of online resources. The field requires more research into 

engagement of online maths platforms in the classroom as well.  

There also is a need to investigate if students of a lower academic level are more reluctant to 

engage with online resources and content, as although this is implied in a number of accounts, 

there is very limited empirical data to support this. Further research should also take into 

account whether students are less likely to engage with resources where they are required to 

‘type’ maths, and also to consider if the instant feedback available on many online resources 

affects student choices into picking an online resource. Finally, as aforementioned, the role of 

the teacher in implementing technological aids would benefit from closer study. 

It is also noteworthy that there are of course limitations to the studies that we have reviewed 

here, such as use of small sample size (e.g., Fabian, K., Topping, K.J. and Barron., I. 2018) 

which means that it is difficult to draw meaningful generalised conclusions from the results. 

There is often a relatively short time frame for these studies and investigations, which could 

be another limitation to the findings, as it does not account for the concept of novelty. For 

instance, learners may engage more with the online maths resources at the beginning of the 

study just because they are new, but engagement could decrease over time. Therefore, a 

shorter time frame of analysis can impact the validity of results. Furthermore, some studies 

were conducted in other countries such as the USA and Australia, meaning that the 

comparison of this study with ours is limited due to possible cultural differences. Additionally, 

some of these case studies involve students from Higher Education, in contrast to our trial 

which involves learners in Further Education who are enrolled in vocational courses.  

Conclusion 

The purpose of this review was to examine researchers’ commentary on learner engagement 

with online maths platforms, and the various concepts which may influence that level of 

engagement. This is an extremely relevant topic due to the increased usage of blended 

learning over recent years, and the necessity of remote learning as a result of lockdowns and 

COVID-19, which has led to a particular drive in wanting to better understand how we can 

improve learner participation with online resources. 

 The literature we have reviewed accentuates that the presence of the teacher or facilitator 

online is essential in order to maintain student engagement. This is a particularly relevant 

finding for our research project, as this indicates engagement is best during live sessions when 

the teacher is actively instructing the learners, and lower for sessions where they are left to 

work on their own. This therefore implies that flipped learning will have lower participation - 

something which we are investigating as part of our research objectives. Indeed, we have 

shaped some of our interview questions to both staff and student participants around flipped 
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learning to analyse how this is viewed across our own cohort, so it will be interesting to verify 

if our own learners correlate with the research.  

Also, as part of our project, we are aiming to analyse whether the use of technology adds 

value to learning of mathematics rather than be used for its own sake. This was also discussed 

during the articles we read, though with conflicting opinions regarding whether students are 

actively engaged or merely passively participating. We have therefore incorporated this 

concept into our data collection also, creating questions that target whether value and merit is 

actually achieved through technology. Overall, our project, and largely the articles we have 

reviewed, details the reasons and factors why learners might not engage with online maths 

resources. It is crucial to understand this so that we can better plan and adapt our teaching 

strategies for blending learning and ensure that the online resources we use in college appeal 

to the learners as much as possible.  

In our own primary research through the course of this report, our findings substantiate the 

literature reviewed here. Indeed, we further corroborate the importance of the teacher’s 

presence for effective online learning, with many learners preferring synchronous learning 

tasks. We likewise explore other insights into learners towards the value of technology, with 

the majority agreeing that a blended approach is motivating. These findings are detailed during 

our ‘Results’ and ‘Conclusions’ sections.   
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Methods  

Overview 

Our research project used a mixed method approach utilising both quantitative and qualitative 

data. We had five teacher participants and approximately 100 learners involved in our data 

collection set, though we did experience decline in learner responses towards the end of the 

project. In terms of data collection methods, we decided not to use an observation schedule 

due to difficulties with observing remotely via Google Meets, where most of our learners opt 

to turn their cameras off. We therefore decided to compile data using an initial student survey, 

teacher and student interviews, and an end point student survey for learners, in order to 

capture whether there were any shifts in the learners' opinions towards the various online 

resources they have trialled.  Our staff participants also wrote a reflection piece to substantiate 

our data further. Our students provided consent during the initial survey and were informed 

about how we would securely and confidentially store their data, confirming that any sharing 

of data with our network partners for dissemination would be entirely anonymous. We also 

gained consent during the interview process, in which they stated if they agreed for the 

interview to be recorded, and whether it should be audio only or visually recorded. The 

learners were able to withdraw from the study at any point. 

 

Data collection methods 

● An ‘initial’ survey of students received 100 responses from a total of 100 participating 

maths students at our Printworks campus at Leeds City College. This survey was 

created via Google Forms because this is a familiar platform to our students, with a 

succinct design (7 questions with an approximate completion time of 5 minutes). 

Where possible we used multiple choice or tick box style questions, as last year open 

ended questions were mostly left blank. 

● Five individual online teacher interviews were conducted live using recorded Google 

Meet sessions. There were 10 open-ended questions that aligned with our research 

objectives. 

● A total of 34 interviews with students were conducted online using Google Meet. 

These 34 learners were randomly chosen by teachers from those who were willing to 

be interviewed. We asked 9 questions that corresponded with our research objectives. 

Some questions overlapped with those asked in the teacher interviews, however we 

rephrased the questions slightly to ensure the learners’ understanding and asked to 

follow up questions to the learners if they had any difficulty answering. 

● An ‘end-point’ survey for students got 54 responses from a total of 100 learners. All 

of the 54 students also did the ‘initial’ survey. This survey was also conducted via 

Google Form. We considered which research objectives had already been met in 

the previous data collection points and devised questions accordingly to cover any 

remaining research objectives. 

● Teacher reflections were gathered from four colleagues to substantiate our data 

further; 3 via google docs and 1 via an online interview using google meet. 
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Thematic coding 

For the qualitative data from the interviews and from various survey questions, we thematically 

coded our results. We did this one question at a time and used a different tab on Google 

Sheets for each question for clear organisation.  

We simplified each part of the answer from the participants into a condensed summative 

statement or ‘code’. Once we did this for all the responses, we then began to tally and count 

how many of each code there were. We then were able to clearly see that certain codes had 

some overlapping or similar qualities, and we were able to group these into thematic codes. 

We then used a filter to rank the frequencies so that our data was ordered from most common 

code to the least common code.  

This process was helped by transcribing the interviews, as we became very familiar with the 

data and this certainly helped to facilitate our identification of common strands. The fact that 

we transcribed the data for the interviews also meant that we had little cleaning to do in terms 

of correcting typos etc, and we were also able to convert speech into proper English as we 

went along, e.g. by transcribing the students’ “cos” as “because” etc.  
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Results and Findings   

Participants 

Our project involved 100 learners and 5 teachers across three different departments at our 

Printworks campus. Of the 100 learners involved, 68% had a Minimum Target Grade (MTG) 

of a grade 4, and 18% were working towards a grade 3. A smaller group of learners were 

working towards a grade 2, 1 and 5. This type of baseline data provides an insight to the 

subsequent findings, so that we can contextualise the overall ability of the learners’ we are 

investigating.  

From all the data collected, we have identified the below themes to be the most significant 

findings.  

Online GCSE Maths resources 

In our initial survey, the students were asked to identify which online maths resources they 

regularly use in their maths sessions. Out of the 98 respondents for this question, 75 learners 

stated that they regularly use HegartyMaths, 26 answered that they regularly use Corbett 

maths, and 17 also suggested that they use Desmos on a regular basis. The other resources 

that the learners used regularly are depicted below in Figure 1.  

 

Figure 1 

As seen in the above graph, the majority of the students identified HegartyMaths as the online 

resource that they most commonly use. This finding is echoed in the teacher interviews (Figure 

2), in which 4 of the 5 teachers confirmed that the resource which elicits the most learner 

engagement is Hegarty Maths. Likewise, in the students’ interviews, HegartyMaths was the 

leading resource proposed by the learners as the one that they most engaged with. Therefore, 

there is a clear consensus across the various data collection points that HegartyMaths is the 

most engaged with online resource. Our data suggests that the most commonly used 
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resources generally have the best engagement levels (e.g., HegartyMaths and Corbett 

Maths), indicating that the learners respond well to familiar resources rather than lesser used 

(but no less valuable) materials.  

Figure 2 

 

This concept was explored during the student interviews, in which the learners gave a range 

of explanations for why they engage most with a particular maths resource (Figure 3). The 

most common explanation was that the chosen online resource was the easiest to use and 

navigate, with 14 students stating this. These learners who suggested easy navigation often 

mentioned experience with the resource or that they are accustomed to using it, with a 

common explanation being that they are “most familiar with it” or “used to it”.   
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Figure 3 

 

Another 5 learners also suggested that the resource they engage with most has very helpful 

explanations which enable their understanding. Figure 4 states some typical quotes for this 

reason:  

 

Student X “Good explanations on how to do things such as percentages and 

conversions, there’s good written and video explanations.” 

Student Y “It explains how to do the questions and gives examples. Easy to learn 

from being given examples as it’s easier to take in.” 

Student Z “It has a lot of videos which are very useful.” 

Figure 4 

 

Approximately 89% of learners stated their overall satisfaction with the resources available 

and with their GCSE Maths classes overall (see Figure 5). 
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Figure 5 

 

Out of the 99 respondents for this question, 65 learners were satisfied with their GCSE maths 

classes and the resources offered, while a further 21 were very satisfied. There were just 12 

learners who selected that they were dissatisfied with their GCSE maths sessions and 

resources and the remaining one learner expressed that they were very dissatisfied. 

Confirming that most learners are satisfied with the scope of resources on offer to them is 

important baseline data, as this suggests that any lack of engagement with resources is not 

because they are unhappy with the resources provided, but due to other factors which we will 

explore over the course of this report.  

 

Remote Learning 

Our project spanned the course of lockdown periods that required wholly remote learning, 

though there was limited time for synchronous sessions. We therefore investigated the 

learners’ preferences and if their engagement levels changed between live and pre-recorded 

content (Figure 6).  
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Figure 6 

Of the 34 student interviewees, 23 stated that they prefer live lessons, and only 6 learners 

preferred pre-recorded sessions. Another 5 learners advised that they have no preference as 

they like both equally. 

When asked to explain their answer, the main reason for preferring live sessions was the 

ability to ask questions and get immediate support, with 20 learners giving this explanation.  

Another reason given for engaging more with live lessons was that it can be easy to become 

distracted or demotivated if not participating in real time, and thus they are less likely to lose 

focus in a live session. 

For the minority who preferred the pre-recorded style of sessions, 6 learners explained this is 

because they can revisit the recording and watch it again, or rewind certain elements for better 

understanding. Likewise, 6 students advised that they like that they can learn at their own 

pace, e.g., by pausing the recording: “[we] can pause the video when pre-recorded and try the 

questions, it gives you more time to think”.  

The learners’ opinion towards synchronous or asynchronous tasks is corroborated by the 

teacher interviews, in which the majority of teachers interviewed advised that their learners 

tend to engage better during live sessions when they are instantly on hand to offer support. 

None of the teachers suggested that pre-recorded had entirely better engagement levels. This 

is in line with the research explored in our literature review, whereby Gillet-Swan emphasises 

the importance of having the teacher or facilitator present to build a sense of online community 

to avoid online isolation.  

Online vs Paper 

From the research conducted last year, our findings were that students generally preferred to 

work on paper, which was a major reason for not engaging fully using online resources. The 

main two reasons for this were that they found it easier to work out their answers on paper 

(eg. because they felt using paper allowed them to quickly write maths symbols), and that their 

final examination is on paper, and thus helps prepare for that exam.  However, regarding the 
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former reason, we have since trialled new resources such as Desmos and EquatIO (which is 

embedded into Google suite to easily form equations and other mathematical elements), that 

greatly improves the facility to work out online and easily type their answers. This improved 

way of working out and easily writing answers via online resources is further backed up by the 

popularity of Google Suite resources amongst the learners during the student interviews, as 

resources such as Google Forms all have Equatio enabled as an extension.  

We therefore included questions to confirm this cohort’s opinions around online resources 

versus paper resources, e.g., during the student interviews, however there is some confusion 

across these answers whereby learners seem to have confused or conflated the use of online 

resources with the concept of remote, entirely online learning like during lockdown. We 

therefore believe the most reliable data we have on this topic is from the end point survey, 

where we emphasised and clarified the difference and the context of using online resources 

normally. We asked, “In a normal classroom setting where you are IN college, do you prefer 

to use an online resource within your lesson (e.g., HegartyMaths / GCSEpod etc), or only use 

paper-based resources? Please explain your answer.”  

Figure 7 displays the learners’ responses.  

 

 

Figure 7 

 

Nearly 60% of the learners suggested that they prefer to use online resources as part of their 

maths lesson in college, whilst the remaining 40% stated that they like to use paper-based 

materials only when physically in class. This is a much more positive vote for blended learning 

than what we recorded in the student interviews, which implies that the learners did not engage 

well with remote learning as a concept, rather than the specific maths resources.  
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The main reason for preferring to use online resources within their lesson in class was that it 

provides variation and is generally more enjoyable. Indeed, two typical quotes from this view 

are: “online is more fun” and “I like to use a combination of both resources for variety”. Another 

5 learners simply offered the view that online resources are “easier” to use. Some other 

learners identified the specific merits of online resources, with 4 learners commending the 

videos that are available to help explain difficult topics, whilst another 3 learners suggested 

they like that they can research different methods or approaches to a question.  

Of the learners who selected ‘paper-based resources only’, just 5 stated that they find using 

paper to be overall “easier”, which signifies that we have progressed in enabling working out 

and maths type when using online, as this has significantly dropped from the leading view of 

last year. 

 

Barriers to engagement and learning 

Further to the above finding that the learners generally did not engage as well with 

asynchronous tasks or lessons during periods of remote learning, we wanted to better 

understand the reasons for learners not engaging with online resources and sessions despite 

all learning being online at that time.  

 

 

Figure 8 

 

The teachers identified multiple reasons for why engagement was lacking during this period 

(Figure 8). A lack of access to IT and other issues with technology and/or wifi were thought to 

be the top barrier to engagement, with many learners regularly having to use their mobile 

phones to complete their work. Two teachers also highlighted the poor digital skills that some 

learners have, alongside the misconception that “...we treat the students by default as digital 
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natives” - which in reality is not the case. Another issue preventing engagement was a limited 

teacher-student connection when working online, with one teacher explaining that the learners 

require more visual contact in order to engage: “they need someone on hand to guide them 

and motivate them”. 

 

 

Figure 9 

 

From the students’ perspective, they gave 8 different reasons for not engaging with the online 

maths resources as detailed in Figure 9. Distractions at home was the most significant barrier 

with 16 of the learners stating this, and a further 13 learners stated that they generally lacked 

motivation when working online. Other reasons provided were the lack of teacher support (8 

learners); a lack of equipment or resources to facilitate online learning (4 learners); a lack of 

pressure or the idea that they can “get away with” not completing their work (2 learners); and 

issues navigating online resources (3 learners).  

 

Flipped learning  

In line with research for our literature review in which Lo et al. (2017) proposed that where 

flipped learning was used there was an increased learner interaction with their peers and 

teachers during their classroom sessions, one of our research objectives was therefore 

concerned with encouraging flipped learning.  

 

A clear majority (31 of 34) of the students interviewed stated that their teacher does inform 

them about the content of their next session, whether by announcing it verbally at the end of 

the lesson or by advising next week’s content online, e.g. by posting it to the google classroom. 

Only 3 learners stated that they are not informed about the content of their next session. We 
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therefore wanted to investigate how learners then prepare for their lesson, with these results 

being displayed in figure 10.  

 

 

Figure 10 

Of the 54 student responses, 29 learners stated that upon finding out what they are going to 

do in their next maths lesson, they then read and research information online about the 

relevant maths topic in order to prepare. The next most popular option was also an online 

based action, with 20 learners selecting that they would watch a video. Only 6 learners advised 

that they do not prepare for their next lesson and take no action.  

It is noteworthy that the two most common actions of flipped learning are online based, as it 

indicates that learners are willing to use online resources from home or outside of lesson as 

part of their homework, here using online materials out of choice, rather than because remote 

learning dictates it. It also links to our teacher interviews, in which 3 teachers suggested that 

explaining the rationale behind using the online resources helped with student engagement, 

so that the learners were aware of the benefits.  

 

Use and value of technology  

 

Amongst our teachers, there was a clear consensus that technology does indeed add value 

to learning, with each teacher providing an array of different reasons and examples. They 

advised that technology adds value to learning by allowing for personalisation, by enabling 

instant collaboration, providing effective tracking methods and enabling remote learning. 

Similarly, as shown below in figure 11, 25 of the 34 learners interviewed stated that they 

believe that there is an added value to learning. 
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Figure 11 

 

The most common reason for believing online resources add value to learning was the online 

videos which explain the method and show the learner how to tackle a question, with lots of 

learners also commending that these videos and other online materials can be revisited and 

accessed when desired. The 25 learners who answered ‘yes’ also cited the ability to move 

through tasks or questions at their own pace, as well as receiving quick or instant feedback, 

rather than waiting a number of days from their teacher. These findings somewhat dispute the 

research of Fabian et al (2018) that it is the teacher, not the technology that drives the change 

in the classroom. It is possible that the increased exposure to online resources over the last 

academic year has helped facilitate the effectiveness of using technology.  

Furthermore, another added value of technology could be an increased interest in maths, as 

22 learners agreed that using online resources does make maths more interesting to them. 

Below in figure 12 are some typical quotes around this theme: 

 

Student 1 “Yes…[it] avoids doing the same thing every lesson so it doesn't 

lose focus, gives a bit of a refresh. Desmos is something different 

- found lessons more interesting [...] mixes things up”. 

Student 2 “Kahoot is interesting to use, makes lessons more fun and 

interesting, brings in an element of competition, trying to get 

answers before others, [it] motivates you to be the best.”  
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Student 3 “Websites are more engaging because they are more like a game 

than writing on paper”.  

Student 4  “Yes, last year when doing maths on Hegarty, trying to make it to 

100%, to get it more done, I was more motivated to complete it to 

100%”.  

Figure 12 

However, though it seems clear that technology does add value, the learners had a more 

mixed view towards the statement: “technology has given me a new and better understanding 

of a maths topic”, as seen in Figure 13.  

Figure 13 

 

Although 43.7% of the learners surveyed in our end point form did agree or strongly agree that 

technology has enhanced their understanding of maths topics, we expected this figure to be 

higher to correspond with Figure 11, especially given how much they have relied on 

technology this year. However, it is possible that, for the learners who answered ‘neutrally’, 

they may have already had a full understanding of their maths topic and simply used online 

resources as their medium for revision and submission of work.  
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Conclusions and Recommendations  

Conclusions  

Our project’s main aim was to investigate and understand what impacts learner engagement 

with online maths resources and why they might engage more with certain resources than 

others. 

Engagement with online learning 

Throughout this cycle of our project, we have seen a significant increase in engagement and 

attitudes towards online resources as part of a blended curriculum. In the last cycle, students 

clearly preferred using paper-based resources over online resources, whereas we have now 

witnessed a shift in this opinion, as reflected throughout the data that we have collected.  

This positive transition was perhaps the result of the current context of this academic year 

consisting mainly of online learning, however it is important to distinguish between online or 

remote learning and the use of online resources. Due to various barriers to online learning 

such as difficulties around accessing devices and IT issues, as well as distractions when at 

home, the majority of the learners found it difficult to engage with resources from home. During 

this period of college closure, the results suggest that engagement was higher during live 

sessions where the teacher was available to speak with in real time, which adheres to the 

research in our literature review which emphasised the importance of the teacher being 

present to maximise learning. Therefore, it could be deduced that, though our learners 

generally struggled with motivation during remote periods, they are much more motivated and 

engaged with the blended approach whereby they use online resources as a part of their wider 

learning. This is also reflected by the improvement of learner perception towards online 

resources over paper-based resources from last year’s research.  

Similarly, we identified a preference for online learning tasks for flipped learning, where the 

learners indicated their preferred manner of preparing for their next lesson was by completing 

online research or watching videos on the topic. Again, while we cannot comment on if this 

was solely due to pandemic and remote learning because teachers could not provide paper 

worksheets etc, it nevertheless highlights that learners actively choose to use online methods 

as part of their work.   

HegartyMaths  

A clear finding throughout the course of our research was that the learners engaged best with 

HegartyMaths, which notably is considered our most widely used resource amongst our 

teaching staff for both blended and flipped learning. Indeed, the College has championed the 

use of HegartyMaths over the past four years, providing regular training sessions so that our 

teachers feel adept and confident in utilising this resource. It therefore can be concluded that 

learners respond well to HegartyMaths and find it easy to use largely due to familiarity with 

this given ample exposure to it during their time at College (and often during secondary school 

as well), rather than necessarily responding to HegartyMaths’s specific features.  

Although the preference for HegartyMaths was clear throughout the various data collection 

points, it is important to consider that the data collection phase was conducted from January 

to March, meaning it was difficult to ascertain how long the learners had been using each 

resource for; it is possible that the learners had become accustomed to Hegarty during their 

first term at College.  
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Importance of semantics 

Another possible finding from our research is around the importance of semantics. Not only 

was this a key issue we faced during the learners’ confusion between the terms ‘online 

resources’ and ‘remote’ or ‘online learning’, the importance of names and meaning can be 

seen via the trial of Edpuzzle. The resource Edpuzzle was used routinely in lessons by one of 

our participating teachers, but, significantly, no learners identified using this during our 

surveys. The teacher has since reflected that the learners may not have actually known the 

name of the resource she was using with them, and surmised this was the reason Edpuzzle 

was omitted in the study results. It is therefore interesting to consider the significance of 

drawing attention to a resource’s name and signposting this more, so that the learners are 

able to identify and take notice of which resource is which. Similarly, when asking the learners 

questions regarding the value of technology, it seems that the learners only considered one 

aspect of this and failed to recognise the value of technology for more ‘background’ outcomes, 

such as planning, tracking, and personalisation.  

 

Recommendations  

● Facilitate staff training on Desmos 

Desmos, an upcoming resource which we have trialled this year to set asynchronous tasks 

and support blended and flipped learning, was identified as the second most engaged online 

maths resource after HegartyMaths. Despite this resource being relatively unexplored prior to 

lockdowns, it has already achieved some popularity in College, indicating the potential 

success. Further to our finding that familiarity is a major factor for engagement, to make the 

most of this and increase engagement with Desmos even further, we recommend staff and 

student training to upskill and familiarise the users.  

● Conduct audit of experience of prior software platforms used by learners 

 During induction week, we propose that we should ascertain which online platforms and 

resources students have used before, and which they prefer. This will allow us to identify their 

baseline experience, any training needs, and trends amongst different campuses or sites.  

● Remote and blended learning provision 

For those cohorts who will continue with remote learning post-pandemic, there should be an 

emphasis on live sessions as the learners have identified this as their preference. It is also 

vital that senior leaders of departments ensure that devices and necessary equipment is 

provided to the learners, as some platforms are not compatible with mobile phones (that many 

learners have had to use this year).  

● Clarity of terminology 

Teachers should draw attention to what resource is being used (and why), so that students 

can differentiate between resources.  For ambiguity or confusion around certain terms, 

teachers could use a set of pre-defined terms for consistency, e.g. ‘learning from home’ or 

‘remote’ rather than ‘online learning’. 
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Appendix  

 

● Initial survey: https://forms.gle/oZHDdTLsFEUH21XL6  

● Interview questions: https://docs.google.com/document/d/1YFY04 

● End point survey: https://docs.google.com/forms/d/e/1FAIp 

 

https://forms.gle/oZHDdTLsFEUH21XL6
https://docs.google.com/document/d/1YFY04nr2rCoqqFe0uYuZU05U9vBkEmpyQW-NyeEagGo/edit?usp=sharing
https://docs.google.com/forms/d/e/1FAIpQLSfFYHZiLBxgJN8kJHPVuvYOegOB0N1QFHT63J1Fv8aKW4Axig/viewform

