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Abstract: The chemistry foundation year at the University of East Anglia is a diverse cohort with a wide range 
of prior educational experience and confidence levels. A flexible learning program combining extensive online 
materials intended for asynchronous study and face to face peer instruction is provided. Study is divided into 
weekly topics. Students are directed to take a short introductory quiz at the beginning of the week, feedback on 
which allows them to tailor the extent of asynchronous learning to their own needs. All students attend a highly 
interactive synchronous teaching session which utilises active learning to develop their conceptual understand-
ing. The week concludes with a reflective formative test. Measures of student activity on the online platform and 
audience response technology in the lecture theatre provide a quantitative picture of engagement with tailored 
blended learning, while semi-structured interviews provide qualitative insight into the student perception. 
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1. Introduction
The expression blended learning has come to the fore dur-

ing the Covid-19 pandemic.[1] Blended learning implies flexing a 
range of pedagogies across a course, choosing the most appropri-
ate approach for the learning objective at hand.[2] In the depths of 
a pandemic, that choice is curtailed, and more teaching is forced 
online, even when that might not have been the preferred means 
of delivery. Herein we describe a scalable blended delivery ap-
proach, developed before the pandemic. Foundation year chem-
istry students’ self-direct aspects of their learning, tailoring it to 
their individual needs. We propose that the effort invested across 
the chemistry education community during the pandemic could be 
repurposed to deliver tailored blended learning in the post-Covid 
era. 

1.1 The Foundation Year
Education qualifications in England are split into Levels 1–8 

(Fig. 1).[3] University Foundation Years were introduced to pro-
vide an alternative entry route to undergraduate degrees whereby 
the institution itself provides the student with their prior subject 
knowledge if they are lacking in sufficient pre-requisite qualifi-
cations (at level 3).[4] The University and Colleges Admissions 
Service (UCAS) also refers to these programmes as a ‘qualifying 
year’ or ‘year zero’ as they lead to enrolment on year one of a 
traditional undergraduate degree if completed successfully.[5]
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to ensure the contact sessions reflect the needs of the students. [10] 
The successful outcomes as a result of the implementation of such 
models in large introductory classes in higher education are well 
documented.[11,12] Seery has comprehensively reviewed flipped 
teaching in chemistry higher education and charted its evolu-
tion from teacher’s intuition to an evidence-supported practice 
set within a theoretical framework of cognitive load theory and 
self-determination.[13]

Eichler & Peeples carried out a comparison of the effects 
of ‘flipped’ and ‘non-flipped’ approaches to teaching general 
Chemistry courses. Evaluation of the results found that the con-
venient access to learning resources and increased active learning 
in lectures, as a result of the ‘flipped’ model, led to ‘significant 
improvement in the course grade point average’.[14] The research-
ers also recognised the flexibility that a flipped approach, which 
incorporates pre-lecture video resources, can provide. They stated 
that “the students are able to view the videos and work with the 
interactive tutorials at their own pace and if necessary multiple 
times, allowing the students to tailor the learning experience to 
their own needs”, anticipating the approach we outline herein.[14]

We have been recording lectures at UEA since 2007 and, like 
others, find the practice is popular with students.[15] We had con-
cerns about the uses to which our students were putting these 
recordings, particularly binge-watching in the run-up to exami-
nations. In response, we developed interactive video highlights, 
which we termed Chemistry Vignettes.[16] Larger scale studies 
have shown a fascinating discipline-dependence upon patterns of 
recording viewing, with chemistry students less likely than math-
ematics students to view recordings as a means of consolidating 
understanding after lectures.[17] There is no compelling evidence 
that provision of recorded lectures discourages attendance, nor 
that it improves learning outcomes. If lecture recording is to have 
a positive impact on higher education, it will be through teaching 
design that facilitates active learning.[18]

Kinsella & Lillis conducted a study in which they employed 
an audio-visual ‘screencast’ as a pre-lecture resource to assess the 
impact on learner engagement.[7] The videos were no longer than 
6 minutes and were complemented by a multiple-choice quiz and 
served as preparation for the week’s lecture. The study found that 
students did not use the resources prior to the relevant lecture as 
expected, but instead returned to the resources at different points 
in the module, especially leading up to assessment. They also 
concluded that students should decide for themselves if lecture 
capture viewing is useful for them and advised that if they wish to 
do so, students should view the videos promptly around the time 
of the lecture to benefit the most.

Research by Allan involved comparing fully flipped, partially 
flipped and non-flipped approaches to teaching Foundation Year 
Chemistry students to assess the impact on learner understand-
ing and attainment.[4] The fully flipped model included pre-lec-
ture material consisting of a Moodle lesson or a fully animated 
PowerPoint presentation, including worked examples, as well 
as interactive problem-solving activities and group work during 
classes. The researcher concluded that whilst it was clear that 
“engagement is crucial for learners to achieve their potential”, 
the fully flipped model can improve learner attainment but the 
effectiveness of this approach is dependent on the complexity of 
the subject area taught.

A potential limitation with flipped teaching is that it re-
quires the students to take responsibility for their learning ex-
perience. [11,19] The literature suggests that simply encouraging 
students to voluntarily participate in activities and engage with 
material is insufficient and that students are reluctant to do so 
unless it is enforced.

In essence, unless participation with the learning activities is 
compulsory or summative, students are less likely to engage, ir-
respective of whether it is beneficial to their academic outcome. 

The schools of Pharmacy, Biological Science, Environmental 
Science and Chemistry have Foundation Year programmes with 
a Chemistry module requirement. The foundation years were 
conceived to provide a non-traditional entry route to a University 
of East Anglia (UEA) degree. Applications are invited from ma-
ture students, those taking a new study direction, and students 
who have been disadvantaged during their secondary education. 
However, this route to higher education is becoming increasing-
ly popular amongst sixth form graduates whose A Level grades 
were not sufficiently high, as Foundation Years usually have lower 
entry requirements.[6] The contextual criteria applied to disadvan-
taged students differ between schools of study, and with the pre-
vailing admissions climate, but can mean that students with A lev-
el grades A*–E in chemistry are admitted to our modules. Thus, 
the nature of the Foundation Year is such that the student cohort 
is comprised of ‘groups of learners from different backgrounds 
with various degrees of prior subject knowledge, including none 
at all’.[7]

1.1.1 A diverse cohort
Since its inception, the Foundation Year cohort at UEA has not 

only increased in size but has shifted in demographic, presenting 
the academic staff with the challenge of engaging and facilitat-
ing the learning of students at both ends of the academic expe-
rience scale.[8] The principal groups being the large number of 
students with A levels and prior Chemistry knowledge, for whom 
the course may be ‘too easy’ and repetitive, and those who have 
progressed through non-traditional academic paths, for whom the 
course content may be new or overwhelming. The Foundation 
Year course was designed to teach the pre-requisite chemical 
concepts that are presented at A Level so as to allow those who 
do not have this qualification to proceed with equal prospects to 
those who do. However, since many students on the Foundation 
Year have completed A level Chemistry, most of the learners have 
supposedly already been taught this material whilst the remainder 
of students are learning the content for the first time.[9]

1.2 Flipped Teaching
To overcome these challenges, we have tailored the learning 

experience to the diverse students on the course by redesigning 
the teaching style – taking influence from flipped teaching and 
active learning approaches. In essence, flipped teaching seeks to 
move the transmission of information out of the classroom, free-
ing contact time for constructive development of understanding 
and application through active learning. Flipped teaching is a con-
cept, not a recipe and there are many modes of implementation. 
These models generally consist of providing a pre-lecture video 
or screencast, often complemented with a multiple-choice quiz, 
in-lecture interactive techniques such as learner response systems 
and discussion, and a post-lecture activity. Assigned reading is a 
common alternative. Where preparation for face-to-face is cou-
pled with interactive web resources, Just-in-Time-Teaching aims 

Fig. 1. Education qualification levels in England



20 CHIMIA 2021, 75, No. 1/2 Future oF ChemiCal eduCation

of peer instruction amongst active learning pedagogies that has 
proven so attractive.[30] Ideally, after the initial student response, 
there will be a spread of answers. If every student was correct 
initially, there would be no opportunity for learning and nothing 
productive to be gained by a discussion. Indeed, that students have 
been drawn to the distractors confirms that the distractors reflect 
common misconceptions and present them for discussion. If con-
versely, there were very few correct answers, this would suggest 
there would be too few students with the correct conceptual un-
derstanding to carry the argument during a discussion between 
students. If that happens the faculty member would normally seek 
to explain the concept afresh. This effective range of student re-
sponses was termed the ‘sweet spot’ by Mazur.[27] The bounda-
ries are a little arbitrary, but the sweet spot will be approximately 
30–70% with the correct answer for a typical four option multiple 
choice question. 

1.4 Establishing Parameters of Student Engagement
As well as allowing a more flexible approach to teaching a 

large and diverse cohort, the flipped teaching approach aims to 
promote, encourage and increase student engagement in academic 
activities. Student engagement is a key concept in establishing 
successful outcomes for students themselves as well as the insti-
tution.[31,32] Promoting student engagement is of particular impor-
tance to a cohort such as a Foundation Year, in which a proportion 
of academically underprepared learners are present.

This study aims to examine the extent and patterns of engage-
ment throughout a Foundation Year module. Student engagement 
is a multifaceted concept. Coates stated that “student engagement 
is based on the constructivist assumption that learning is influ-
enced by how an individual participates in educationally pur-
poseful activities”.[33] While this is still considered at the heart 
of engagement, many authors have also identified the emotional, 
behavioural and cognitive components that comprise the expe-
rience.[33–35] The behavioural component refers to ‘observable 
behaviours’ such as attendance and participation, whilst the emo-
tional component refers to learners’ feelings surrounding their 
learning experience including boredom or interest.[36] Cognitive 
engagement refers to strategic or self-regulated learning that leads 
to effective understanding of material taught.[37]

Regardless of the debate surrounding the expression, the im-
portance of student engagement is well recognised. Sunday con-

Burnstein & Lederman found when the use of clickers accounted 
for a significant proportion of their module grade, increased at-
tendance, alertness in lectures and preparation for quizzes were 
among the positive outcomes.[20] It is necessary to consider that 
the extent to which students engage in an activity is affected by 
the way they perceive and value the resource. Struyven et al. high-
lighted that, as a result, the learning may differ from that intended 
by the lecturer.[21]

1.3 Active Learning
We subscribe to the definition of active learning as any ped-

agogy that seeks to put learners in control of constructing their 
knowledge rather than depending upon them passively absorbing 
it.[22] Most studies of active learning pedagogies have focussed on 
demonstrating effectiveness against conventional measures such 
as assessment results.[23] The actual interactions of active learn-
ing tend to be regarded from a socio-constructivist perspective. [24] 
Constructivism is a theory of learning founded on the premise that 
students build on their existing abilities.[25] We have found the 
notion of a zone of proximal development, where students can 
achieve and benefit more from interaction with a (more knowl-
edgeable) peer, very helpful in guiding our practice.[26] Adherence 
to this model ensured that we posed challenging questions in what 
is described below as the sweet spot, that divided our students 
and collectively challenged them, rather than succumbing to the 
temptation to pose straightforward questions that simply reviewed 
their existing knowledge.

1.3.1 Peer Instruction
Peer instruction was developed in the late 1980s and early 

1990s for Physics education at Harvard by Eric Mazur.[27,28] He 
was responding to the familiar sense of frustration felt when 
observing that students are simply not grasping the underlying 
concepts. Mazur initially used the term peer instruction just to de-
scribe the interaction between neighbouring students. His meth-
odology was to give a short presentation on a key point and to 
immediately follow that with a ConcepTest in the form of multi-
ple-choice questions as shown in Fig. 2.

In active learning, how one proceeds is always dictated by 
the behaviour of the students and there is a suggested pattern of 
response in peer instruction (Fig. 3).[29] It is the relative flexibility 

Fig. 2. Mazur’s ConcepTest, the practice of peer instruction (with refer-
ence to the list by Mazur, 1997).

Fig. 3. Responding to the student answer distribution (with reference to 
Lasry et al., ref. [29]).
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questioned the approach until the module evaluation stage. All 
student anonymization and data protection processes employed 
during this study agreed with the ethics regulations detailed in 
the application. Data examined was from students enrolled on the 
‘Introductory Chemistry’ module, between the 2016/2017 and 
2019/2020 academic years. 

2.2 Teaching Pattern
The Foundation Year was divided into weekly topics and a 

consistent scaffold of both synchronous and asynchronous teach-
ing activities presented. The teaching pattern is summarised in 
Fig. 5. This approach was presented to the students on the module 
at an introductory lecture in the first teaching week. The students 
were verbally encouraged to utilise and engage with the resources 
available, whilst making it clear that any scores from the quizzes 
or tests did not directly count towards their module grade. Thus, 
engagement with the teaching resources was largely voluntary 
and the assessment formative.

At the beginning of each topic, prior to any timetabled teach-
ing sessions, the students were asked to complete a short intro-
ductory quiz on the Blackboard virtual learning environment. 
The purpose of the introductory quiz was to allow the students to 
gauge their own understanding of the week’s teaching material. If 
the student scored highly and felt confident in their understand-
ing, then they were instructed to proceed straight to the teaching 
session. However, if the student scored poorly, they were advised 
to view a video in advance of the teaching session to provide an 
initial introduction and reduce the cognitive load in the live ses-
sion (pre-lecture material). The videos consisted of a screencast 
recording of the lecture delivered on the module in the previous 
academic year and have been edited to approximately 35 minutes 
in length. The teaching session (of which attendance was compul-
sory) consisted of peer instruction.[46]

2.2.1 Peer Instruction Questions
The question being posed should require students to under-

stand or apply the concept and not simply to recall the correct 
answer. Furthermore, we aim to set the question in Mazur’s ‘sweet 
spot’; not too easy and not too hard. 

The practice of peer instruction is such, that if the instruc-
tor succeeds in pitching the question in the ‘sweet spot’ for the 
cohort, each question may consume up to ten minutes of class 
time. Given that the nominal 1-hour slot equates to 50 minutes 
of teaching time, we prepared anything up to 10 peer instruction 
questions. If the question is too easy then it takes up very little 
time. If too hard, the peer instruction methodology suggests that 
the instructor will provide some guidance (Fig. 3). Rarely, due to 

ducted a correlation study in which they investigated task engage-
ment in relation to learning outcomes of 60 science students. They 
found a significant positive correlation between student’s task en-
gagement and academic achievement in Chemistry.[38] Similarly, 
Singh, Granville, & Dika examined the effects of motivation, 
attitude, and academic engagement on student’s achievement in 
maths and science. Their results included evidence of the effects 
of engagement in academic work for success in these subjects.[39]

In addition to establishing the value of student engagement, 
routinely assessing student engagement is of equal importance in 
directing teaching strategies.[40]

Student engagement is a shared responsibility between the stu-
dents, the institution and educators.[41] As highlighted by Coates, 
Krause & Coates and Yorke, it is the relationship between stu-
dent’s motivation and interactions and institutional commitment 
to providing appropriate resources, learning opportunities and 
pedagogies with which they can interact.[31,42,43]

The implementation of a blended teaching approach enforces 
the educator’s responsibility to foster student engagement, as this 
pedagogy ensures the introduction of learning resources such as 
multiple-choice quizzes, videos and discussions (facilitated by 
audience responses) that are not usually provided as part of tradi-
tional Higher Education teaching. Despite the availability of such 
resources, it is the student’s responsibility to engage with them.[30]

A student’s engagement with academic activities, however, is 
often dependent on their circumstances, backgrounds and non-in-
stitutional influences.[44] Some of these factors may not provide 
consistent adverse effects on engagement but may impact signif-
icantly during times of crisis.[45]

For the purposes of this research, student engagement is de-
fined as ‘the process by which students invest time and effort into 
completing, participating in or interacting with the learning re-
sources available to them’. The behavioural component of student 
engagement will therefore be measured, using ‘learner analytics’ 
and administrative records as sources of quantitative observable 
indicators of engagement. This is complemented by qualitative 
interviews that will therefore aim to provide an insight into the 
emotional component of engagement.

1.5 Research Questions
The following research questions are posed:

1. Is the tailored blended learning approach effective in engag-
ing a large and academically diverse student cohort?

2. What are students’ perceptions of the teaching style and does 
this affect their academic engagement?

2. Approach
The number of students enrolled on the ‘Introductory 

Chemistry’ module, a first-semester module of the UEA chemis-
try Foundation Year, increased between the 2016/2017 (131 stu-
dents) and 2019/2020 (280 students) academic years. The aspect 
of prior knowledge analysed in this study can be simplified into 
whether enrolled students previously achieved an A Level qualifi-
cation in Chemistry (Fig. 4). In addition to the significant increase 
in enrolled students, the percentage of students completing this 
module, already possessing an A Level Chemistry qualification, 
also increased between the 2016/2017 and 2019/2020 academic 
years.

2.1 Experimental Design and Participants
Although the implementation of a new teaching approach is 

the prerogative of the module organizer and teaching team, the 
evaluative aspect of the investigation introduced ethical consid-
erations. The ethical dimension contributed to a wider attempt 
to engage the students in a discussion about why we were teach-
ing in this fashion. We presented the evidence for the effective-
ness of active learning to our students. In practice, no students 

Fig. 4. Percentage of enrolled students on module ‘Introductory 
Chemistry’ who previously completed an A Level qualification in 
Chemistry. 
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time constraints, we will concede that we have included a concept 
too many for the teaching session. If deemed crucial to the course, 
we will return to it at the next session. The awareness that active 
learning brings means occasionally having to acknowledge that 
the class have failed to grasp an idea.

After the teaching session, the students were encouraged to 
complete a formative quiz on Blackboard to determine the extent 
of their progress and assess their understanding. Drop-in sessions 
were then available to students who scored poorly in the test or 
required more support – attendance at these sessions was volun-
tary and was not formally recorded. 

2.2.2 Quantitative Approach
Attendance at timetabled teaching sessions is routinely record-

ed as part of University procedure. Data was also collected from 
the digital audience response system used during peer instruction. 
We use the system in an anonymous fashion and therefore only 
record the total number of student responses to a multiple-choice 
question, without any profiling. The remaining quantitative data 
was generated from student’s engagement with the Blackboard 
VLE resources (quizzes and formative tests).

2.2.3 Qualitative Approach – Interviews
Qualitative interviews were carried out to gain an insight into 

the quality of, and reasoning behind, engagement with learning 
resources as well as student’s perceptions of the teaching style. 

Students were invited to participate in a one-to-one interview about 
their prior academic experience, attitude towards the Foundation 
Year and their engagement with the module. The interviews were 
carried out in a semi-structured style to yield longer, more in-
depth responses.

2.2.4 Qualitative Approach – Mid Module Feedback
As part of the routine evaluation of the module, students in the 

2017–18 academic year were invited to anonymously complete a 
‘mid-module evaluation slip’ during week 6 of semester one. This 
gave the students the opportunity to provide feedback directly to 
the lecturer/module organiser, with a view to informing changes 
for the remaining weeks of the module. Unlike the interviews, 
where multiple questions were posed to generate responses, these 
evaluation slips allowed the students to express one or two main 
statements regarding any aspect of the module which they felt 
most passionately about. These therefore often represented the 
students’ main concerns, satisfactions, or areas for improvement 
of the module.

 
3. Results

3.1 Quantitative Results
Prior to exploration of the data collected, information regard-

ing students who had opted out of the study at any point through-
out the semester was removed. Over the course of the semester 
(from week 2 to week 11) an exponential decrease in Blackboard 
engagement is observed. The increase in engagement during week 
9 of academic year 2018/2019 was the result of a targeted teach-
ing research intervention taking place; students were particularly 
encouraged to complete this resource. 

Student attendance data allowed for the normalization of au-
dience responses. We report the highest number of responses to 
a ‘one response only’ multiple choice question each academic 
week. In this instance, the indicator of engagement is being cap-
tured in a lecture theatre as opposed to an online learning platform 
such as Blackboard. Here too a general decline in engagement is 
recorded (Fig. 6).[47]

Clearly many students disengaged with the asynchronous 
component of the pedagogy throughout the semester. It is possible 
that some students replaced the Blackboard resources provided to 
them on the module with alternative external resources and that 
the trend seen in Fig. 7 does not exclusively represent a decline in 
learning effort, but instead represents a shift. Responses from the 
interview analysis supports this:

“I was finding a different video on YouTube and watching 
someone else explain it like Khan Academy or Crash Course.”

Fig. 5. Instructions to students on how to direct their own learning.

Fig. 6. The total number of Blackboard accesses made by students each 
week throughout semester one. 
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“I am enjoying the lectures and teaching style.”
“The Turning Point [audience reponse] questions are helpful 
in lectures.”
“Really like the structure of the module and [the lecturer’s] 
teaching style.”
In some of the most reflective comments, the students re-

ferred to their A Level or lack of A Level knowledge and how 
that affects their perception of and experience on the module.

“I am finding it difficult to keep up with the lectures on 
Blackboard and so get confused in the actual lectures be-
cause I don’t have the A Level knowledge.”
“Some lectures you jump right into the topic and don’t thor-
oughly go through some parts which confuses some who 
didn’t take A Level Chemistry.”
“Only criticism is that it is not difficult enough for those 
who have done A Level Chemistry. If the lectures are com-
pulsory (as they are for me) then they really aren’t relevant 
or necessary.”
“Can be tedious as only going over AS content.”
“I feel that at the moment I am only refreshing my knowledge 
from A Levels and haven’t learnt anything new yet. However, 
the lectures are still entertaining. I feel like it’s hard to revise 
outside of lectures when I already know the content.”

The students are aware of the problems and challenges en-
countered in teaching a large and academically diverse cohort. 
They indicate that whilst a flipped teaching approach is enjoyed 
by some, many students feel it may be unsuitable for the cohort 
as a whole and that splitting the students into sets based on their 
academic ability and adjusting the teaching style accordingly 
may be necessary.

“I would have my head in a book rather than going through 
things on the internet and sort of seem to learn better if I’ve 
got a physical book in front of me.”
“It was much easier for me to use my A Level textbook instead 
of [the online resources] to explain.”
Given that students’ ‘in-lecture’ engagement experienced a 

significant decline, it is tempting to speculate that most students 
who stopped accessing the Blackboard resources provided on the 
module, stopped using weekly resources (including alternative 
resources) all together.

This data also suggests that student’s willingness to partic-
ipate is dependent on the consequence associated with not par-
ticipating. Attendance, although it does not contribute directly 
to the student’s module grade, is compulsory and routinely mon-
itored. Insufficient attendance might ultimately result in disci-
plinary action from the university and thus, attendance remains 
relatively consistent throughout the semester. However, as much 
as engaging with resources should benefit the student’s learning 
outcomes, it does not contribute towards their module grade and, 
whilst it is encouraged, it is not routinely monitored and there 
is no disciplinary consequence to not fully engaging, and it is 
tempting to speculate that this contributes to the trends observed 
in Figs 6 and 7. As discussed by Burnstein & Lederman, students 
are more likely to be engaged when completing an activity that 
contributes to their module grade.[20] The somewhat unpalatable 
implication is that since the learning resources employed on this 
module are completely formative, students were less likely to 

interact with them.
3.2 Qualitative – Mid Module feedback

The main themes which emerged from analysis and coding 
of the response slips are summarised in Table 1. 

In many of the response slips, the students expressed the 
need for more explanation of concepts in the lectures as well 
as the want for more resources to be made available to them. 
The excerpts below are among those taken directly from the 
response slips. 

“Explain the answers of the questions in more detail.”
“More resources provided for extra reading to help with 
teaching/lectures.”
From observing the declining trend in Blackboard resource 

access throughout the module (Fig. 6), it is somewhat surprising 
that many of the students wanted more resources considering 
that they were not consistently utilising the resources already 
provided. 

Nevertheless, in numerous responses, students expressed sat-
isfaction with the teaching style with many students highlighting 
a particular resource or aspect of the style that they particularly 
enjoyed.

Fig. 7. Audience response as a percentage of lecture attendees through-
out semester one.

Table 1. Main themes arising from analysis of mid-module evaluation 
responses and their frequency.

Main theme Response frequency

Provide more resources/ 
explanations

33

I like the teaching style/  
a particular resource

32

Clarify what I need to know for the 
exam

15

The content is easy/too easy 12

Flipped Teaching –  
negative comment

11

Additional support needed/ strug-
gling

9

Miscellaneous/specific Chemistry 
problem

8

A Level – negative comment 7

No A Level –  
negative comment

5

The content is hard/ 
too hard

5

Separate A Level/ 
no A Level groups or work

4

A Level – positive comment 3

No A Level –  
positive comment

1



24 CHIMIA 2021, 75, No. 1/2 Future oF ChemiCal eduCation

tions] but that might be an age thing. When I went to University 
the first time, I would never ask any questions and never interact 
with anything in case I asked a stupid question but when you 
grow older you realise there’s no such thing, all questions are 
valid.” (Participant 6)
Participants 6 and 9 communicated that their life experiences 

had a positive effect on their attitude toward interacting and en-
gaging with the module. Participant 6 indicated that their maturity 
relative to the other students on the course had resulted in increased 
confidence. Participant 9 indicated that their previous life experi-
ences have acted as motivation in their commitment to attain a de-
gree, as discussed by Bye, Pushkar & Conway.[48] 

3.3.2 Proactive in Learning
The student’s responsibility to learn is identified as an impor-

tant aspect of student engagement and as one of the main concerns 
associated with a flipped teaching approach as lack of engagement 
will not lead to effective learning.[4] Some of the students in this 
study highlighted their responsibility to engage and their self-deter-
mination when reflecting on their attitude towards learning on the 
Introductory Chemistry module.

“[The lecturer] sort of just guided you in what you needed to 
know, and it was up to you to go and learn.” (Participant 3)
“…obviously, it’s about how much self-study and stuff you’re 
willing to put in...[the teaching style] is as good as it kind of 
can be it’s just more people need to engage with it…it’s like an-
ything, the lecturer can only do so much…if you don’t log onto 
Blackboard and do any of [the resources] then there’s no point 
to it but, it does work if you’re responsible for your learning.” 
(Participant 6)
“I’m quite determined to do as best as I can this year because I 
want to get onto the Masters.” (Participant 9)
“I’d always answer [Turning Point questions], I’m the kind of 
student to do that.” (Participant 8)

3.3.3 Confidence
Participants 3, 7 and 10 all spoke about ‘deciding’ to do the 

Foundation Year, thus revealing that they had a choice in this matter. 
Participant 5 refers to the concept of self-confidence, opining that 
they would not be as confident without the Foundation Year. Other 
students also reported feeling increased confidence as a result of 
being on the Foundation Year.

“…I’ve been able to gain more confidence with all of my academ-
ics and move forward in a much healthier way.” (Participant 8)
“I’m a lot more confident now that I’m halfway through the 
Foundation Year than I was at the start. I’ve realised that I’m 
not as bad at Chemistry as I might have first thought I was.” 
(Participant 9)
“I think my confidence in Chemistry has improved.” (Participant 5)
“I think I’ll be as ready as I’ll ever be [to start first year] and that 
purely because of the Foundation Year, especially my Chemistry 
confidence has improved a lot.” (Participant 6)
Participants 5, 6 and 9 all reflect on experiencing increased 

confidence in Chemistry specifically. Participant 9 indicated 
that their own perception of their Chemistry ability has changed 
as their confidence increased. Ellis and Allan present anecdo-
tal evidence to suggest that Foundation Year students are better 
prepared for first year of University than their peers enrolling 
directly onto first year.[49]

In addition to the emergent themes discussed above, the stu-
dent’s responses also allowed for their reasons for engaging/
not engaging and their perceptions of the teaching style to be 
observed (Table 2). The frequency of each point raised below is 
included as they do not necessarily represent common or reoc-
curring opinions amongst the participants but does demonstrate 
that there are multiple reasons to engage or not engage and that 
they are somewhat unique to an individual. 

3.3 Interviews
The interviews provided an opportunity to obtain more in-

depth responses from the students’ reflection of the module to 
gain better insight on points raised during the mid-module feed-
back exercise. 

The initial interview questions were used to identify the par-
ticipant’s academic backgrounds to contextualise their responses. 
The 14 participants consisted of 5 females and 9 males, Among the 
14 participants, 8 had achieved an A Level in Chemistry prior to 
commencing the Foundation Year.

Of the participants, 8 had not taken any time out of education 
before commencing the Foundation Year whilst 6 participants had 
taken time out of education. The participants were asked if they had 
applied directly onto the Foundation Year or if it had been offered to 
them by the University. Eight of the participants revealed that they 
were offered their Foundation Year place rather than applying for it 
on their own accord whilst the remaining 6 participants had applied 
for the Foundation Year directly. 

During the interview analysis, four main reoccurring themes 
emerged. These themes were categorised into two topic areas: those 
relating to the Foundation Year (confidence) and those relating spe-
cifically to student’s experiences on the Introductory Chemistry 
module (academic diversity, extent of prior knowledge and experi-
ences, and proactive in learning).

3.3.1 Extent of Prior Knowledge and Experiences
Like the mid-module feedback, the students regularly referred 

to: (i) their A Level, (ii) lack of A Level knowledge or (iii) their 
previous educational or life experiences. This theme often emerged 
when the students were speaking about their use of the learning 
resources provided on the module.

“…it was very much AS Chemistry, so I didn’t need as much sup-
port, I already had a good grasp of all the topics.” (Participant 
8)
“…Introductory Chemistry is all the foundation stuff which 
I’d previously learnt in AS Chemistry therefore after doing 
A2 Chemistry I felt like I didn’t need to go over the basics… 
...as I realised ‘actually I can do this’, I stopped engaging…” 
(Participant 1)
“I didn’t use any of the videos because I thought they were long 
and tedious. One hour for things I [already] knew.” (Participant 
7)
As anticipated, some of the participants, particularly those who 

had A level Chemistry (participants 1 and 7), indicated that they 
stopped using the resources as they already knew the material. 
Participant 2 relates their lack of educational experience and time 
taken out of education to their frustration with the teaching style 
whilst participant 4 reveals that they did not use the quiz resources 
due to their lack of prior knowledge. 

“I think going from GCSE and not doing anything for years 
and then going to Foundation Year it’s hard anyway but then 
if you hadn’t watched the videos or had a chance to look at 
the slides [it’s harder] because [the lecturer would] just skip 
through all of them to get to the next Turning Point question.” 
(Participant 2)
“In all honesty I didn’t do the quizzes because I really didn’t 
know half of the answers.” (Participant 4)
Some of the other students who had taken time out of education 

brought up age and maturity when speaking about their engagement 
on the module.

“I’ve been in the world of work and I know what it’s like to 
not have anything that you’re working towards so not that I’m 
actually here, I grab it with both hands. I notice it a lot, the life 
experience I picked up having that big gap in education not a 
lot of the other students seem to have that so they think they can 
breeze through it all…” (Participant 9)
“I think some people don’t answer the [Turning Point ques-
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