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ABSTRACT

The literature suggests that students tend to prefer in-person lectures to video lectures.
This paper identifies potential causes of this phenomenon and triggers of student engagement in
a flipped-classroom environment.

Eight short in-house mathematics videos were prepared and made available to foundation
engineering students on the university’s virtual learning environment, prior to each topic being
discussedin class. The in-house videos wereviewed more than accompanying external on-linevideo
lectures for all topics covered. Students preferred in-house videos with a voice describing a drawing
as it is being drawn, not one drawn earlier, and an equation as it is being written, not one written
earlier. In-house videos that were produced using high numbers of pre-prepared pages tended to be
viewed less. Thesefindings suggestagradient of studentengagement from the external on-linevideo
lecture to the interactive group learning experience. Three evidence-based stages of student
engagementare proposed: (1) external video, (2) in-house video with high numbers of pre-prepared
pages and (3) in-house video with low numbers of pre-prepared pages. Further validation of these
stages of student engagement, and an exploration of lecturer preparedness and social presence
during the production of short in-house mathematics videos, is recommended.
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INTRODUCTION

‘What is the best use of face-to-face time with students?’ is ‘the one question’ Bergmann and
Sams (2014, pg 3). Should it be to provide instruction or facilitate learning, (Barr and Tagg,
1995)? Moving direct instruction from the group learning space to the individual learning
space (Bergmann and Sams, 2014, pg 6) and students watching or listening to lessons at home
and doing their ‘homework’ in the timetabled session (Fulton, 2012), is now termed flipped
or inverted learning (Flipped Learning Network, www.flippedlearning.org). Evidence is
gathering to support the hypothesis that doing this significantly improves students’ learning
and achievement in mathematics (Bishop and Verleger, 2013, Day and Foley, 2006, Fulton,
2012), however, many studies are based on subjective opinion survey or informal assessment
(Bishop and Verleger, 2013, pg 11).

Students still ‘tend to prefer in-person lectures to video lectures, but prefer interactive
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Figure 3: Scatter-graph of number of in-house video views against number of pre-prepared sheets.
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were 697 and 302 for the in-house and external resources re-
spectively.

Research Question 2: Interactive

Students were asked to rank the four features of a maths
flipped classroom video (question 11): 1 = most helpful
to 4 = least helpful and the total rankings for each category
are shown in Table 1. The features: - voice that describes a
drawing as it is being drawn, and voice that describes an
equation as it is being written; were the most popular (with
the lowest total rankings); suggesting that students preferred a
lower level of preparedness (expression (1) above).

Table 1: Response fo Question 11. Please rank these features of the
videos by how they helped to you leaming maths: 1 = most helpful,
4=least helpful.

Feature of a maths nipped classroom video Total Rankings

Voice that describes a diagram drawn 59
Voice that describe an equation written eariier 53
Voice that describes a drawing as it is being drawn 47
Voice that describes an equation as it is being written 46

Further, the number of views for each in-house video was
plotted against video preparedness (Figure 3) suggesting
that there is a tendency for videos with a higher level of
preparedness to be viewed less.

DISCUSSION

This paper has suggested that video lectures being produced
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by lecturers who are not personally known to students is a
potential reason for them tending to prefer in-person lectures
to video lectures. Further, a low number of pre-prepared
pages in a video lecture (preparedness) has been identified
as a trigger of student engagement in the flipped-classroom
environment.

These findings are compatible with the fact that the
external MathTutor videos were produced using no pre-
prepared pages by a lecturer unknown to the foundation
engineering students. The fact that the external videos were
still viewed less frequently than the in-house emphasises the
lecturer being personally known to the students, the ‘personal
touch’ is the dominant factor.

The video-view comparison (Figures 1, Figure 2) suggest
that external on-line flipped resources were engaged with
less than short in-house videos (even those with a high
level of preparedness). This statement has been interpreted as
evidence to support the placing of Stage 1 before Stage 2
in Figure 4 “Three Stages of Student Engagement’. Further,
the rankings in Table 1 suggest a student preference for
lower levels of preparedness, and the scatterplot in Figure 3
supports this conclusion. In Figure 3 student engagement,
as demonstrated through video views, tends to fall as the
level of preparedness rises. In summary, these statements
have been interpreted as evidence to support the placing of
Stage 2 before Stage 3 in Figure 4.

The staged conceptual framework proposed here (Figure 4)
represents one aspect of a student experience lived by one
cohort of foundation engineering students at the University
of Bolton ‘favoured by an online learning environment and

Stage 1 stage 2 Stage 3

External On-Line

Flipped Resources

Short In-House Video with
high level of preparedness

Short In-House Video with
low level of preparedness

Practice-Based Evidence
Video-View Comparison
(Figure 1)

Practice-Based Evidence

Student response fo
Question 11

Figure 4: Three siages of student engagement.

Practice-Based Evidence
Relationship between In-House:
Video Views and Level of

Preparedness
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| suggest that those designing, and
applying, mathematical procedures and
models may have captured their lived
experiences and represented them in
mathematical form

For example, the bitter disagreements
between Neyman and Pearson, and
Fisher on how to test hypothesizes ...

... a disagreement so strong that it
influenced the day to day lives of
millions of students, scholars and
practitioners.
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HOW CAN YOU IMPROVE WHAT YOU ARE DOING?

iMAGINE WAYS TO OVERCOME
YOUR PROBLEMS

BY DOING THIS YOU WILL HAVE MADE YOUR VERY OWN
Sdorriiie el sk i living educational theory

living-theory may emerge from L — ———
posing questions of the kind
‘how do | improve my practice?’
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COULD BE RELATABLE TO OTHERS, SO IT COULD HELP THEM AS WELL!
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Formulae for estimating heritability
Making are generalised to include terms due
meaning to environmental causes of similarity
between relatives.
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A five-cycle living visual taxonomy of
learning interactions
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Abstract

| define my ‘living mathematics’ as my living-educational-theory
of teaching and researching mathematics. | define ‘Living
Mathematics’ as the overarching values-based approach to the
teaching and research of mathematics as a parallel to the
distinction made between ‘living-educational-theory’ and
‘Living Educational Theory research’. In this article | ask the
question ‘how do | improve my practice of teaching and
researching here?’ by exploring how I:

(1) As a teacher can support mathematical thinking and
the understanding of textbook concepts using a value-
based approach and,

(2) As a researcher can enhance my mathematical
thinking and modify, or create, mathematical models
by calling upon my lived experiences, capturing and
representing them in a symbolic form.

| define teaching and research pathways in Living Mathematics
as sequences of useful and focused key actions. Four exemplar
case studies of my living mathematics are discussed; two from
the teaching pathway and two from the research pathwax.
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Keywords: Mathematics Education; Living Educational Theory;
Mathematical thinking; Integrative education.

im.y I!
mathemaitcs World One
‘my I’ AND ‘mathematics’
...the mathematics that I consider
to represent my living values.
not World Three
mathematics

‘my I’ AND ‘not mathematics’

... part of my I that
cannot be represented by
mathematics ... or could
it?

“notmy I’

World Two

‘not my I’ AND
‘mathematics’

... the
mathematics that
does not
represent my
living values ...
or could it?

World Four

‘not my I’ AND ‘not
mathematics’

...niether present day
mathematics not my I.
I believe that there is
still more but it is
hidden.
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create and offer a relatable account of my living-educational-theory
methodology and research

a passion for improving teaching and education, which is the focus of my
research

my exploration of the implications of asking, researching, and answering
questions such as ‘How do | improve what | am doing in living the values of
human flourishing as fully as possible?’

Although I’'ve felt lonely before, that was only a state of mind: | had no reason
to be lonely and alone on this occasion. | had to interpret my new
circumstance - being and teaching in Chongging —with hope and positivism

| could bring out the best in me and make myself complete and purposeful. It
was like finding the intersection of these three models — creativity, Al/AL, and
ikigai —and in that intersection, | was immersed in a new light. This was the
stepping stone that laid the foundation for my Matter-lkigai-Creativity-
Appreciative Inquiry/Living (MICAI) Intersection Model

my living poster
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