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Abstract Although feedback is a very important component of assessment in higher
education, there is substantial evidence that students view traditional methods of
feedback as deficient in a number of respects. In this paper we explore how students
perceive generic feedback on a mathematics assignment provided via screencasts. Our
study is based on a Differential Equations module taught to first and second year
students at a United Kingdom university. Our analysis of a student survey of this novel
approach to feedback indicates that some students prefer screencast feedback to written
feedback for a number of reasons: it is perceived to be more personal, it provides a
richer experience than handwritten comments, it can be accessed anytime and replayed
and paused as needed, it assists with learning how to communicate mathematics and it
helps develop mathematical thinking skills. In fact, we show that this form of feedback
is effective according to Sadler’s (Instructional Science 18:119–144, 1989) definition
of effective feedback.
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Introduction

Feedback to students on their work is an important component of their education. It
encompasses information about how students perform, how their performance com-
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pares to other students and to certain benchmarks such as a correct solution, and also
how students can improve. Traditionally, feedback in undergraduate mathematics
courses consists of ticks or crosses with brief comments provided by a marker on
assignments or exam papers, short or completely worked solutions in written form, and
sometimes the working through of questions step by step by a lecturer in class.

Hattie and Timperley (2007) go as far as saying that good quality feedback is
the single most powerful influence on student achievement in higher education.
Indeed Black and Wiliam (1998) reviewed around 250 studies and showed that
formative feedback had a positive benefit on student learning in almost all
circumstances, across a range of subjects, levels, situations and student abilities.
Whilst few might doubt the above, there is much less certainty about the effec-
tiveness of feedback actually provided in universities. In the United Kingdom,
attention has been focussed on this in recent years following the introduction of an
annual National Student Survey (NSS) of final year students, conducted by the
Higher Education Funding Council for England (The National Student Survey
2012). In the 2012 survey at least two of the three questions relating to
feedback1 were among the three questions that received the lowest levels of
agreement from students, in over three-quarters of the undergraduate mathematics
courses, with similar results reported in 2013 (http://www.hestem.ac.uk/). The year-
long project Improving Feedback in Higher Education Mathematical Courses
(Robinson 2015), funded by the UK’s National Higher Education STEM
Programme (http://www.hestem.ac.uk/), was established as a direct consequence
of the NSS scores on feedback and the students’ responses on feedback for the
More Maths Grads (MMG) study2 (Robinson et al. 2010). The project involved
staff from engineering, mathematics, physics and chemistry departments, teaching
mathematics, across the UK, who were invited to complete an online survey in
which they described their typical feedback practice, any atypical activities, and their
opinions about the merits of each. A group of seven departments then worked with the
project to evaluate either a current or innovative approach to providing feedback. The
evaluation was twofold: discussion with the relevant staff members (via phone or email)
about their experience of the feedback, and an online or paper survey of students. The
survey aimed primarily for open-ended qualitative responses with the intention of seeing
(a) what aspects of the provision students considered as ‘feedback’, (b) which of these
they found helpful, and to what extent, and (c) what action, if any, students undertook to
use the feedback (Robinson 2015).

This paper investigates student perception of screencast feedback implemented as
one of the innovative approaches of the above mentioned overarching project in a
Differential Equations module at a research-intensive UK university. For the purposes

1 There were 22 questions in total. Students are asked to respond on a 5 point Likert scale to the three
questions on feedback:

Feedback on my work has been prompt.
I have received detailed comments on my work.
Feedback on my work has helped me clarify things I did not understand.

2 More Maths Grads was a three-year project funded by the Higher Education Funding Council for England to
develop, trial and evaluate means of increasing the number of students studying mathematics and encouraging
participation from groups of learners who have not traditionally been well represented in higher education. See
http://www.nationalstemcentre.org.uk/elibrary/collection/58/more-maths-grads
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of this paper we define a screencast as a video recording of an explanation of a
mathematical concept or a worked solution to a mathematical problem recorded by a
lecturer using screen video capture software and accompanied by an audio commen-
tary. Links to the screencasts that are discussed in this paper can be found in a later
section. After a written coursework was marked, feedback was recorded as a detailed
screencast by the lecturer who worked through the solutions to the questions, but also
pointed out the common errors students in this class had made. Once the marked
coursework had been returned to the students, the link to the screencast was made
available to them. This screencast feedback replaced the feedback that previously had
been given during lecture time. We particularly investigate the four research questions:

1. How does student use of screencast feedback compare to the use of other forms of
feedback?

2. Is screencast feedback effective feedback?

a. Does screencast feedback enable students to understand what was required?
b. Does it allow them to make a comparison between their own work and what

was required?
c. And does it prompt action which helps students close the gap?

3. What are the additional gains if feedback is given in screencast form?
4. How do students rate screencast feedback?

Literature

In this literature review, we will first look at feedback in higher education in
general, then focus on feedback in mathematics education followed by student
views on feedback provided, particularly in mathematics education. We then
move to literature on learning mathematics from screencasts, and finally sum-
marise research on screencast feedback. Note that we do not review the
development of research on technology use in mathematics education, as there
is a scarcity of research beyond practitioners’ reports relating to tertiary edu-
cation (Lavicza 2010) with the majority of research studies focusing on schools
(e.g., see reviews in the special issues ZDMMathematics Education (2010):42(1), http://
link.springer.com/journal/11858/42/1; ZDMMathematics Education (2010):42(7), http://
link.springer.com/journal/11858/42/7; ESM (2014):85(3) http://link.springer.com/journal/
10649/85/3).

Feedback

In this paper, we will use Sadler’s (1989) definition of effective feedback: For feedback
to be effective, it must encompass three components. First, it must enable a student to
understand what is, or was, required. Second it must enable them to make an accurate
comparison between the required work, and their own performance. Finally, and most
importantly, it must prompt some action which will help the student to close the gap
between their work, and the expected standard. Hattie and Timperley (2007) suggest
that effective feedback must answer the three questions: 1) Where am I going; 2) How
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am I going; and 3) Where to next? Effective feedback also provides cues and is in line
with goals and objectives. Gibbs and Simpson (2004) place emphasis on timing of
feedback, content and quality of feedback and student engagement with feedback, as
important conditions under which assessment supports learning.

Feedback in Mathematics Education

Whilst feedback which is available to students informally in classes is undoubtedly
important, the word ‘feedback’ more often prompts consideration of what is provided
to students in relation to their assessed coursework. Here, we believe that the following
description by Robinson (2015) is typical of many practitioners:

Feedback on formal written assessed coursework is given in multiple ways for
any one assignment. Generally all or most of the following are used for any one
piece of work: (i) short comments on scripts (ii) model answers (iii) review of
common errors in class (iv) written summary of common errors (v) follow up
one-to-one discussion in practical classes following the return of work (p.163).

With reference to Sadler’s tripartite description of effective feedback, we have
observed that it is common in many university departments that tutors focus on the first
two: namely students may gain knowledge of what was expected, usually through the
provision of model solutions, and they may identify their work’s shortcomings by a
variety of written tutor comments, discussion of common errors, and comparison with
the model solutions. Student engagement with the feedback, the subsequent action
which a student needs to undertake to close the gap between the two is often left to
undirected, independent study. However, as Thompson and Lee (2012) comment, Bthe
problemwith traditional margin comments isn’t necessarily in the marks themselves, but
in the disconnect between what teachers communicate and how students interpret that
feedback^ (p. 19). If on top of this students sometimes cannot read a marker’s hand-
writing (Crook et al. 2006, p.108), the usefulness of feedback given is limited.

To what extent do model solutions provide an effective means for students to
understand what was really required? Well written and model solutions can certainly
show clearly what the tutor was hoping the student would submit. As such, where they
are provided they are often highly valued by students (Robinson 2015). However, this
is not always the whole story. Students may not always understand the important
differences between their own work and the model solutions; for example if the tutor
places significant value on the development of a logical argument, and on a well-
written explanation of this, a student whose work contains a correct general method but
is poorly written or lacks a logical structure might not see clearly how they need to
improve. Perhaps more crucially, students see little, if any, of the process of producing
the final model solutions. The thinking behind why a particular approach is used, or any
initial exploratory work, is usually omitted from the finished ‘product’ of solutions to
an exercise. There is a fundamental issue here, about the nature of mathematics and the
desired student learning; namely that although much of the content of mathematics
courses relates to specific mathematical topics (Bsolve this type of equation^) there is
inherent in this other ideas about the key mathematical skills and attitudes that a student
ought to develop (for example, analytical thinking, logic, creativity, an ability to verify
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solutions, etc.). A set of model solutions to exercises will reflect these ways of thinking,
but they may be hidden in the final product, especially to an inexperienced learner,
rather than being explicitly discussed.

Perhaps a more fundamental question is: does this typical feedback model lead to
student engagement by provoking suitable further work by the students to close the gap
between the required standard, and their current performance? Gibbs and Simpson
(2004) identify that feedback needs to be received, taken notice of, and acted upon to
have any impact. Whilst one might hope for this in motivated students - indeed, believe
that these are key skills of an independent learner - many staff report (for example to the
MMG study (Robinson et al. 2010), and to the Improving Feedback project (Robinson
2015)) that some students never collect the feedback on paper-based assignments,
whilst others collect it but Bonly look at the mark^. Indeed, Bif it is collected, marked
work often goes into a drawer or is otherwise misplaced, such that the student can’t find
the work when preparing for a subsequent essay^ (McLaughlin et al. 2007, p.330).

Student Views on Feedback Provided

In the UK National Student Survey, students consistently rate both the quality and
timeliness of the feedback they receive poorly, compared to other aspects of their student
experience. The survey asks them towhat extent they agree with a series of 22 statements,
three of which relate to feedback. The statements on feedback and the percentages of
students3 who definitely or mostly agreed with the three statements in 2012 are:

& Feedback on my work has been prompt (65 % of students)
& I have received detailed comments on my work (68 % of students)
& Feedback on my work has helped me clarify things I did not understand (63 % of

students) (The National Student Survey 2012).

In comparison, the average percentage of all other survey questions is 81 %, and the
three feedback questions have the lowest percentages of the 22 questions.

Similarly, as part of the MMG project, students who were asked in open-ended
questions to identify the least satisfactory aspect of their course cited issues around
coursework and feedback more often than any other (Robinson et al. 2010). The same
study showed that teaching staff also often recognise problems with feedback, focus-
sing primarily on three aspects: the staff time which is taken to provide effective
feedback, the poor quality of some of the feedback given whether because of inexpe-
rience or lack of time, and whether students engage with the feedback. Indeed, Kerr and
McLaughlin (2009) question whether the form of feedback itself, usually written, could
be part of the problem, and report on their findings that students rated the overall
quality of feedback more highly if it were in video form.

Learning Mathematics from Screencasts

Educational psychology research by Atkinson (2002) and Mayer (2003) shows that
learning from a video with animation and verbal commentary is more effective than

3 Full time students from England
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learning from on-screen text, narration or animation alone. It therefore comes as no
surprise that students have reacted very positively to screencasts of mathematical
content to support their learning (Loch et al. 2012). It has also been shown that student
performance on mathematics problems may improve once they have watched revision
screencasts (Loch et al. 2014). Students have said they appreciate being able to replay,
fast-forward and pause videos when they study for assignments or exams (Loch et al.
2012). However, research also shows that students do not want their lectures replaced
by screencasts (Mullamphy et al. 2010). Yoon and Sneddon (2011) investigated how
recorded lectures were used by students in two large undergraduate mathematics
courses. Based on student feedback on online surveys, they report that the availability
of lecture recordings can have a detrimental effect on the grades of some student
groups: Students who did not attend lectures as they knew the recordings were
available and who Bintended to watch more recorded lectures than they actually did
achieved significantly lower grades^ (Yoon and Sneddon 2011, p.425) than students
who were exposed to the whole lecture series. While screencasts may have been
criticised as too passive and that they cannot challenge student misconceptions
(Muller et al. 2008), it has also been argued that Bthere is a place for screencasts to
supplement learning, particularly when previous alternatives for revision have been the
study of text books^ (Loch et al. 2014, p.266). This indicates that screencasts could be
an effective mode to provide feedback to students, maybe even more effective than
learning from written comments and solutions.

Screencast Feedback

The non-mathematics education literature contains several studies on student percep-
tion of screencasts for feedback on assessment, mostly in disciplines such as language
education and creative writing, but also in chemistry education. For example, Ghosn-
Chelala and Al-Chibani (2013), in English language classes, trialled individual feed-
back on assignment drafts. Students appreciated the clarity of feedback in the video,
also because the audio narration helped decipher the instructor’s handwriting and
editing symbols. Earlier, again in English language teaching, Stannard (2008) reported
on two case studies: In the first, individual videos were provided; In the second, one
generic video was produced for all students, highlighting common errors. While
recording individual videos was seen as time consuming, tutors did not think the time
commitment to record the generic video was onerous and they were able to use the
video as a reference in the future on the issues that had occurred in that year. Students
also reported revisiting the generic video several times. Students reacted very positively
to the videos provided.

In chemistry education, both final year project students and first year students regarded
screencast feedback on their submitted work as Beffective and highly personal^,
commenting that it is easier to understand the marker’s reasoning when an audio-visual
explanation is given compared to written comments (O’Malley 2011, p.27). On the
other hand, the time commitment required by tutors to create feedback screencasts
was comparable to more traditional forms of providing feedback. O’Malley suggests
providing more generic feedback to a whole cohort of students in addition to the more
personal approach he describes. Haxton and McGarvey (2011), in contrast, found that
production of generic screencast feedback for chemistry assessment was more time
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consuming than typing model solutions. While students commented that it took longer
to identify specific areas of interest in the video and some students preferred written
feedback, the videos were well received by students, particularly since they addressed
common mistakes.

Finally, in the context of the teaching of writing, Thompson and Lee (2012) found
that screencast feedback on essays (which they name veedback), showing no written
comments, created rapport and provided better support than traditional written com-
ments as it creates Ba sense of availability^ (p.11), which is an impression that staff are
accessible and willing to talk to students, and is better suited for in-depth explanations
that create Brapport and a sense of support for the writer than traditional written
comments^ (p.1). Negative feedback came from students averse to a change in feedback
approach, and from those who struggled to play back the videos. Silva (2012), in trials
using individual videos to provide feedback on writing assignments also suggests that
Bstudents may feel more of a social connection^ (p.14), as listening to the teacher’s voice
results in teacher presence being felt inside and outside the classroom. Vincelette and
Bostic (2013) investigated what students in composition classes thought about
screencast feedback on assessment and confirm that students prefer video feedback to
traditional feedback. Edwards et al. (2012) found that it takes considerably less time to
produce screencast feedback than to type comments for Master level essays in commu-
nication. The authors also concluded that screencasts are perceived as more personal,
and better, and are quicker to capture than typed comments.

Although Thompson and Lee (2012) highlight that students engage actively in
learning when they write their own comments while they interpret video feedback,
one question remains unanswered: whether video feedback is more effective in im-
proving student performance. Brick and Holmes (2008) suggest the need for more
extensive trials of video feedback, to establish Bwhether all learners respond equally
well, irrespective of individual learning style or other factors^ (p.339), but also to
investigate in more depth the level of acceptance of tutors of this type of feedback
provision, and to establish a clear methodology.

We identify the following encouraging themes repeatedly coming through from
these previous studies. Screencast feedback is seen as:

& More personal, creating a teacher presence as students review feedback (Edwards
et al. 2012; O’Malley 2011; Silva 2012; Thompson and Lee 2012; Vincelette and
Bostic 2013)

& Easier to understand than traditional handwritten or typed comments (Edwards
et al. 2012; Ghosn-Chelala and Al-Chibani 2013; Haxton and McGarvey 2011;
O’Malley 2011; Stannard 2008; Thompson and Lee 2012; Vincelette and
Bostic 2013)

& Not necessarily more time consuming than providing traditional feedback (Edwards
et al. 2012; O’Malley 2011; Silva 2012; Stannard 2008)

& Better than traditional feedback according to student views (Edwards et al. 2012;
Ghosn-Chelala and Al-Chibani 2013; O’Malley 2011; Stannard 2008; Vincelette
and Bostic 2013)

Returning to mathematics, students appear to access feedback when it is provided
online, as Stoneham and Prichard (2013) found that three quarters of students in
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computing and mathematics courses accessed feedback that is provided online, most of
them within a day of release. No information is provided on the year level of these
students, nor on the total number of students who were part of this study, however
around 2000 feedback files were released to students after monitoring had commenced.
Stoneham and Prichard call for more research on the provision of (online) feedback to
students to establish best practice, so staff time is put to best use. We argue that there is
an urgent need to investigate the role screencasts may play in this arena, since there is a
dearth of studies in the mathematics education literature on providing feedback to
students via screencasts. The very positive student perception reported in the non-
mathematical literature is mostly from essay feedback, which is naturally of different
nature to assessment feedback in mathematics.

Context of the Study

This study was situated in a research-intensive UK university mathematics department,
one of the seven departments involved in the Improving Feedback project (Robinson
2015). Students on the single honours B.Sc Mathematics and the four year Master of
Mathematics MMath study the module Differential Equations in the second semester of
Year 1. Some students taking joint-honours courses (e.g., in B.Sc. Mathematics and
Economics) can choose to take the module in their second year. The Differential
Equation module consisted of two 50-min lectures and one 50-min tutorial, in each
of 12 weeks. For the tutorials the students were provided with a set of unassessed
exercises, mostly with answers but not worked solutions. Whether the students com-
pleted the exercises or not was entirely up to them; students were expected to monitor
their own progress by checking their answers with their peers and by consulting the
answers on the exercise sheets. They could seek help in the tutorials as necessary. This
formative self-assessment was supplemented in recent years by the preparation of
screencasts for some of the exercises (Loch 2012; Loch et al. 2012).

The module is formally assessed by a final examination (70 %), an in-class test
(10 %), and four courseworks (5 % each), two of which are assessed by computer and
two of which are written pieces. The marking of the two written pieces of work is
performed both by the lecturer and a postgraduate assistant. Due to the size of the
cohort, in this study 220 students, and the need for a rapid turnaround of marked
scripts, comments written on the scripts are minimal and traditionally have been
restricted to indicating correct/incorrect answers or steps in a calculation. In the past,
further feedback has been given in written form by supplying worked solutions and by
pointing out some common errors during a lecture. This last mechanism for providing
feedback is less than ideal for at least three reasons: (1) Some students may be missing
from the lecture on the day common errors are reviewed; (2) the review of common
errors may be irrelevant for some students; and (3) by the time a review of common
errors takes place the module has moved on and both students and lecturer are
considering other topics during the lecture.

As part of the Improving Feedback project (Robinson 2015), the module leader of
the Differential Equations module agreed to implement a novel form of feedback for
one of the written courseworks for the 2011/12 cohort. This took the form of prepara-
tion of two screencasts in which two coursework questions would be worked through
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by the lecturer in detail and common errors made by the students would be pointed out.
Freely-available software for PDF annotation was acquired and used on a tablet PC.
Proprietary software for recording on-screen activity and audio was used to capture the
lecturer’s working and audio commentary. Preparation and recording of each screencast
took typically two hours, allowing for setting up equipment, editing to incorporate re-
recording of slips of the tongue or pen, and generating the final files for upload. The two
resulting mp4 files were approximately 24 min and 10 min long respectively. These were
made available on the module pages of the university’s virtual learning environment
Moodle.4 The two questions on the coursework included in the analysis for the research
study focused on the solution of first order differential equations. Figure 1 shows an early
frame of the first screencast in which the problem as posed was discussed and salient
features pointed out. Figure 2 shows a later frame taken with the worked solution in
progress. The two screencast feedback videos discussed in this paper may be accessed
online as electronic supplementary material (ESM 1 and 2).

Once the coursework had been marked and returned, the students were emailed by
the lecturer who invited them to watch the screencast and then follow a link to the
survey questionnaire. About two weeks later a reminder email was sent. The survey –
and hence the results presented below - did not distinguish between the screencasts
available for formative assessment (those related to the tutorial sheet exercises) and the
two screencasts for summative assessment (the two courseworks).

The Research Questions

As stated in the introduction, we address four main research questions in this paper.
Note that question two contains three sub-questions that correspond to Sadler’s (1989)
definition of effective feedback. We reiterate the research questions:

1. How does student use of screencast feedback compare to the use of other forms of
feedback?

2. Is screencast feedback effective feedback?

a. Does screencast feedback enable students to understand what was required?
b. Does it allow them to make a comparison between their own work and what

was required?
c. And does it prompt action which helps students close the gap?

3. What are the additional gains if feedback is given in screencast form?
4. How do students rate screencast feedback?

Methods

We analyse student responses on their views together with data from the Virtual
Learning Environment5 access records to answer the above four research questions in

4 http://www.moodle.org
5 Also know as Learning Management System in some countries
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the context of the screencast feedback provided as part of the Differential Equations
module. The online survey was advertised to students via email, as stated earlier, and
contained open-ended questions amenable to qualitative data analysis and questions for
which a quantitative analysis was performed (see Appendix 1 for the survey questions).
The open-ended questions directly related to research questions 2, 3 and 4. The
remaining questions related primarily to research question 1. In total, 34 of the 220
students taking the module participated in the survey. As the survey responses were
anonymous, we have no information regarding the grades the students received in this
module, their prior experience or background.

Qualitative Analysis of Open Responses

A grounded theory approach (Charmaz 2006) was used to analyse the qualitative data.
Guided but not restricted by the research questions, the open responses were read, re-read

Fig. 1 An early frame from the screencast showing the problem as posed to the students

Fig. 2 A frame from the screencast showing the worked solution in progress
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and discussed by the authoring team. Each sentence of the 34 students’ responses was
scrutinised and coded. For example, some students referred to the way their study habits
would change as a consequence of watching the screencasts – coded as Bchanging study
habits^. Others referred to how useful it was to simply hear about the mistakes made by
other students – coded as Bdescription of mistakes made by others^. Some went further,
noting how they would engage with this information to ensure that they didn’t make the
samemistakes –Bfinding out where other people went wrong (because that could potentially
be something I might do in the future by accident)^. The full set of codes is listed in Table 1
together with the number of comments made and the number of individual students making
such comments. A relatively small number of comments were disregarded because they

Table 1 Codes used in the analysis of the qualitative data

PROCESS # of comments # of distinct students

Illustrating ways to set out mathematical solutions 4 4

Illustrating an ideal solution 2 2

Improving writing of mathematics 1 1

Lecturer’s thought process, how and why 7 6

Showing different ways to approach a problem 1 1

General strategies for tackling problems 5 5

TOTAL 20 12

ENGAGEMENT # of comments # of distinct students

Finding out where other people went wrong 1 1

Comparing model solution with own 10 9

Changing study habits 15 14

Thinking 1 1

Working with the feedback 8 7

TOTAL 35 20

RICHNESS # of comments # of distinct students

Description of mistakes made by others 9 6

An audio commentary alongside the working -an improvement
over a solely written solution

8 5

Capturing additional information which might have been missed
in class

1 1

Take at own pace, easy to pause, revisit, re-watch 9 8

Hard to follow a written proof, but easier as a screencast 1 1

More detailed, greater depth 7 7

Watching only selected parts as required (as opposed to listening
to a full solution in a lecture even if irrelevant.)

1 1

Watching in comfort of home 2 2

Someone talking you through your mistakes 15 11

Felt 1–1, personal, intimate 6 5

Offering an alternative way of recapping content 1 1

Well explained 6 6

Other 11 10

TOTAL 77 29
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were of no relevance to our screencast research (e.g., Bour on-line test did not have good
feedback^, Bwritten comments on scripts hard to understand^). Further discussion amongst
the authoring team resulted in a combination of these codes into three primary codes:
process, engagement and richness, as set out in Table 1.

We then used these three primary codes as principal analytic themes as we explored
the links between our data and Sadler’s definition of effective feedback.

1. The Process Involved in Doing Mathematics
This theme is concerned with mathematical communication, the way mathe-

matical solutions should be set out, learning to think like a mathematician, thinking
mathematically, mathematical and more general skills development. In total 12
distinct students made 20 comments that were recorded under this theme.

2. Student Engagement
This theme is concerned with ways in which the screencasts encouraged:

interactions with the mathematics or with others; more and deeper learning;
reflection; self-awareness and independent learning. In total 20 distinct students
made 35 comments that were recorded under this theme.

3. Richness of Video Screencasts as A Form of Feedback
This theme is concerned with the ways in which screencasts provided an

enhanced learning experience, the ways in which they complemented, supplement-
ed and encouraged combination of existing forms of feedback. In total 29 distinct
students made 77 comments that were recorded under this theme.

These three analytic themes, Process, Engagement and Richness, correspond natu-
rally to elements of Sadler’s (1989) definition of effective feedback. Thus, process is
associated with understanding what is required in a piece of mathematics and how a
mathematician would set out his or her arguments in presenting a solution. Engagement
is associated with the ways in which the feedback has prompted action by the student,
and particularly action that will bring about development and improvement. Richness is
a broad category but one that includes having the resources to be able to make a
comparison between one’s own work and required standards of performance and the
performance of other students. There is of course also some overlap between these
themes and Sadler’s three roles of feedback as we will indicate in the results section.

Results

How Does Student use of Screencast Feedback Compare to the use of Other
Forms of Feedback?

Online access statistics show that out of the 220 enrolled students, 153 accessed the
screencast on the first question, and 47 accessed the screencast on the second question.
It should be noted that the first question is regarded as more complicated.

To enable a comparison between different types of feedback, students were asked
in the survey about the extent to which they had used not just the screencast videos,
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but all types of feedback available on this module - see Fig. 3. We note that
comments written on coursework scripts were the least used form of feedback
overall, but this is partly because a substantial proportion of the students (over
one-third) reported that these were unavailable to them. This is not surprising since
comments written on scripts were limited to indicating correct/incorrect answers or
steps, as described earlier. The same is not true for the opportunity to talk to the
tutor; all but two students acknowledged that this was a possibility, but this type of
feedback was the one students were least likely to use. Of the other four forms of
feedback, all were used to some extent by the vast majority of students, but the
striking difference is in the degree to which screencasts were used compared with
the other three; around 70 % of students reported that they used screencasts
Bextensively ,̂ and none reported that they used them Ba bit^. In other words, this
suggests higher levels of student access of video feedback compared to other types
of feedback by those students who responded to the survey.

Unsurprisingly then, asked to identify the single most used type of feedback, most
identified the screencast videos, as shown in Fig. 4.

In summary, our analysis of the quantitative data shows that the students who
responded to the survey watch the screencasts more than they access other forms of
feedback.

Is Screencast Feedback Effective Feedback?

In this section, and guided by Sadler’s three components, we give a selection of student
comments and directly relate them to the three roles of effective feedback.

Does Screencast Feedback Enable Students to Understand What was Required?

Here we draw largely on comments attributed to process. Several students provided
details about how the screencasts showed them improvements in how to communicate
mathematics. They demonstrated that they gained an understanding of what was
required by the task. The screencast feedback showed them Bthe ideal way to set out

Fig. 3 The extent to which students said they used different types of feedback (number of students, excluding
those who did not answer and those who said this feedback was unavailable)
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and answer our coursework^, and Bhow to lay out answers in future coursework/
exams.^ Other students commented on the screencasts:

…they show how the questions need to be answered rather than just being given
a solution.

It helped me to improve my writing of the answers by setting it out very neatly so
you could [see] the answer very easily.

Some comments referred to ways in which the screencasts provided insight into the
lecturer’s way of thinking, ways which students could then learn from and emulate:

…I got to see how the lecturer would answer the questions….

And seeing how someone moves from one step to another…

Many other comments indicated that students had understood what was required
(see Table 1).

Does Screencast Feedback Allow Them to Make a Comparison Between Their own
Work and What was Required?

Here we draw largely on comments attributed to the richness of the screencast feedback
and also on those attributed to engagement. Several students said they had used the
screencasts to compare their work to the solution provided, and also said they were
learning from this for the future. Seeing and hearing about common mistakes was
particularly helpful:

Yes, the videos were very beneficial as they allowed you to see exactly where you
had gone wrong with verbal explanations of why certain calculations were carried
out, and common mistakes were vocalised.

… the lecturer is guiding you through the question and then you can see why you
were wrong….

Fig. 4 The most used type of feedback as identified by the students
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This means, of course, that these students have not only identified the gap
between their work and what was required, but they have also commenced action
to close the gap.

Does Screencast Feedback Prompt Action Which Helps Students Close the gap?

We remind the reader that prompting for action is the third role of effective feedback.
Here we draw largely on comments attributed to engagement. Rather than being a
passive form of instruction students were able to interact with the screencast in a way
that would not be possible in a traditional lecture. In particular students were able to
intersperse the lecturer’s presentation with time for them to think and actively engage
with the content:

Videos were helpful … if you needed to stop to think.

I could pause the video when I wanted to write things or to think things through.

The potential for promoting reflection, deeper learning and time-on-task came to the
fore. Two students in particular seem to have been inspired to devote a great deal of
time and energy to engage with the screencasts:

Before watching the videos I read over my coursework again and then whilst
watching the video compared it to how I had done the question and where it was
similar or where I had gone wrong. I then watched the video again and wrote
down notes of how to do the questions and additional comments and tips. After
reading my coursework and watching the videos I discussed with friends to talk
about where I had gone wrong and where they had and to talk about the correct
way that the question should have been completed.

I worked through the question again where I had lost the marks and recapped the
topics covered using the lecture notes.

The ways in which students can be encouraged by this feedback to become
independent learners was evident, as well, in their comments:

I watched the video numerous times, and used it not only to understand any
problems or mistakes I made but also as an aid to tackle other problems of a
similar nature…..

It allowed me to make my own notes from the feedback and to use this for future
reference and revision purposes.

It also meant that instead of staring at my notes I could recap in a different way in
order to further enhance my understanding.

More than one student commented that there had been more feedback in this module
than in any other they had taken.
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What are the Additional Gains if Feedback is Given in Screencast Form?

Students described ways in which the provision of feedback through the
screencasts led to an enhanced learning experience. They were particularly keen
to emphasise additional gains for them. For example, screencasts provided an
opportunity for staff to provide richer detail that might not be covered within the
constraints of a lecture or in standard written solutions. Many students commented
that they appreciated that they could pause the video. For instance, one student
commented:

…. Because sometimes you don’t always gain every single bit of information
from a lecture and having a video which goes through slowly, step by step, I find
really useful because you can take it in at your own pace.

Students drew comparisons between the feedback from screencasts and the minimal
written feedback they had traditionally received, and were continuing to receive in
other modules. They stated that it was particularly beneficial to hear a lecturer talk
through the solution of a problem and the mistakes commonly made. They stated that
providing feedback in this way added clarity as to why a solution might be incorrect.
They particularly valued seeing all the mathematical steps in a solution, noting
particularly the level of detail and depth provided in the screencast feedback. In
particular, one student wrote:

… really helpful as sometimes in written solutions I can struggle to follow where
a step has come from. With a commentary alongside the workings it is clear
exactly what is going on.

For students who have been largely successful in the coursework, but who need help
with isolated parts of the solution, the screencast can be an efficient way of providing
this. These students do not need to sit through parts of a feedback session when the
lecturer is going over material that they could already do. Instead they can scroll ahead
to problematic parts:

It was helpful to see the video as you could just look at the parts you struggled
with and got wrong instead of listening to feedback on the whole coursework as
other lecturers would do in a lecture, and modify the pace accordingly

The above quotes highlight ways in which a screencast can be better than a
traditional feedback lecture or feedback provided in writing on a script. For others,
the richness came from feeling they were personally addressed by the lecturer, and from
being able to choose how, when and where they worked:

It makes you feel like the lecturer is explaining everything to you personally.

The videos were particularly useful as it gave an environment to learn and
understand in the comfort of my own home. Being comfortable and being at
my own pace is very important for learning.
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As an enhanced form of feedback, the screencasts were particularly popular:

I had made some errors in the first question on the coursework and on the marked
script it was highlighted where the error was but it didn’t explain why it was an
error… with the video commentary the lecturer could talk you through the
problem and could point out where most students made mistakes and perhaps
even say it was a common mistake but then explain why it’s a mistake…

The vast majority of responses were positive. This is not altogether surprising given
that those students who had responded to the survey were most likely those that had
chosen to watch the video feedback. However some of the students who watched the
videos found that they did not live up to their expectations or were unhelpful. With
specific reference to the screencasts, dissenting comments, or comments that suggested
there was room for improvement, seemed to come from students who prefer to read
through solutions on paper, those who did not think they needed to see all the steps, and
others who do not always study in front of a computer. Specific comments included

I would have preferred to have a marking scheme with answers and workings for
the questions; this would allow me to look through the coursework at my own
pace. It does not help to have the answers written before me on a screen whilst
listening to the narrative. I am quite capable of following decent working on a
sheet of paper (an on-line pdf).

The video system was useful although I would have liked a printable Word-like
document as well as then I could read ahead if [I] needed to, or had a hard copy
when a computer wasn’t available.

We note that the issue of a marking scheme and a printable document are not
criticisms of the screencasts per se, but we will take them as suggestions for the future.
The issue of whether there was too much detail is an individual and personal one. We
contend that too much detail is better than too little as students can always fast-forward
through detail they are already confident with.

How do Students Rate Screencast Feedback?

Students were asked to rate the quality of each type of feedback which they said they
had received as either Excellent, Above Average, Below Average, or Poor (Fig. 5), and
to identify the single best type of feedback for them (Fig. 6). The survey aimed not to
prejudge what was high quality by including the statement:

Whether you like or dislike particular sorts of feedback might be for a variety of
reasons, which will depend on your opinions.

Figure 5 shows that over 80 % of the students rated the quality of the video feedback
as Bexcellent^, more than double the proportion who said the same about any other type
of feedback; Fig. 6 shows that the vast majority of students felt that it was the best
feedback they received.
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In summary, our analysis of the quantitative data shows that the students who
responded to the survey watch the screencasts more than they access other forms of
feedback, and they rate screencasts higher than other forms of feedback.

Overall, our results would indicate that students found this method to be particularly
helpful, which is exemplified by this student comment:

It is by far the most useful way of providing feedback and help.

Discussion and Conclusions

We acknowledge that one of the limitations of our study is the number of students who
completed the survey compared to the total number of students who were enrolled in
the course: 34 of the 220 students responded. However, since students were only
prompted to respond to the survey after watching the feedback screencasts, our target
population is not the entire class cohort, but students who had decided to watch the

Fig. 5 The proportion of students (n=34) who rated feedback from excellent to poor, (excluding those
students who said this feedback was unavailable, or responded Bdon’t know^)

Fig. 6 The number of students who identified each type of feedback as the best
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videos. It is likely that those students who responded to the survey were feeling more
positive about the screencasts than other students in the class. The comments suggest-
ing improvement show that not only students who were in favour of screencast
feedback voiced their opinions. While we can only report in this paper on the sample
of the class that responded, our outcomes nonetheless have implications for the larger
body of students.

Our study confirms that the students who responded to the survey think screencast
feedback is more personal and easier to understand – a finding consistent with other
studies reported in the literature (Edwards et al. 2012; Ghosn-Chelala and Al-Chibani
2013; Haxton and McGarvey 2011; O’Malley 2011; Silva 2012; Stannard 2008;
Thompson and Lee 2012; Vincelette and Bostic 2013). The students regarded
screencasts as an appropriate and helpful form of feedback.

How Does Student use of Screencast Feedback Compare to the use of Other
Forms of Feedback? Screencast feedback was preferred to other types of feedback
by the students who responded to the survey. Nearly all students who responded said
that the screencasts were the type of feedback they had used most.

Is Screencast Feedback Effective Feedback? We have demonstrated that all three of
Sadler’s components of effective feedback are evident in the students’ responses.
Students have engaged with the videos, in terms of controlling the content of video
when they pause, revisit and think about an answer. Some said they reflect on their own
work, and on other solution methods. They transfer what they have learnt from the
video to other examples. This is the type of engagement we would expect to see from
effective feedback.

What are the Additional Gains if Feedback is Given in Screencast Form? It
appears that the screencast feedback adds another dimension to feedback in mathemat-
ics. Many students commented upon the detail in the screencasts and that all the stages
were shown without taking shortcuts. Perhaps a message here is that depth is very
important when producing screencast feedback as students will appreciate and benefit
from this. Students also commented that the screencasts helped them not just develop
skills, but also to learn to communicate mathematics like a mathematician. Students
thought that the feedback screencasts were giving them more than the short screencasts
they had seen to help with exercises, as the feedback screencasts were of direct
relevance to the questions they had just been marked on. The commonly made mistakes
were seen as feedback on how the whole cohort was doing.

How do Students Rate Screencast Feedback? The students who responded to the
survey rated screencast feedback as the best feedback they had received.

In summary, we believe that screencast feedback has become a learning tool that
students use actively to improve their understanding, as it goes beyond dissemina-
tion of what is correct or incorrect and allows students to close the gap between the
work that they submitted and what was required of them. Looking ahead, we
believe there is need for further studies into screencast feedback on mathematics
assessment, particularly to establish if students indeed learn from this type of
feedback and if it is more effective in improving student performance on tasks. It
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would be of interest to contrast effectiveness of various uses of screencast feedback.
For example, instead of simply presenting and then discussing a model solution it
would be possible to use a screencast to show specific examples of high quality
student work pointing out why students that produced such work achieved high
marks. A further use would be to provide screencast feedback of full examination
papers and this could then be made available to future cohorts of students to help
them better prepare for examinations.

Taking into account some of the negative comments, a combination of types of
feedback may be a very effective form of feedback provided on mathematics
coursework: highlighting where an individual student has gone wrong, for in-
stance on the actual script, giving the fully worked solutions in PDF form, but also
giving a detailed solution as a screencast, with additional commentary on common
mistakes, why these are mistakes, and on other misconceptions. This should please
the students who commented they were more comfortable reading through a
solution rather than watching its development. We also suggest that future re-
search should include the tutor/lecturer perspective, since the production of a
video resource is time consuming and editing requires a certain level of technol-
ogy expertise.

Appendix

Survey Questions

This survey is mainly about individual coursework questions on your Differential
Equations module/unit/course and in particular the use of screencasts as a way of
giving feedback.

Part 1: (Open-Ended Initial Question)

1. Please briefly describe all the feedback that was available to you during your
degree course.

2. Was any feedback particularly helpful or useful ? (please give brief reasons; what
was helpful or useful to you, and why ?)

3. Was any feedback particularly unhelpful ?
4. Did you feel you received enough feedback ?

Part 2: (Multiple Choice Questions and Open Ended Questions on the use
of Feedback)

5. Listed below are some forms of feedback that might have been available on your
degree course.

In each case please indicate how much you looked at it/ read it/ used it in any way.
If the feedback was not available, or you didn’t know that it was available, then

please click that option.
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& Mark on your coursework script [Used extensively; Used more; Used a bit; Not at
all; Not available]

& Comments written on your coursework script [Used extensively; Used more; Used
a bit; Not at all; Not available]

& Opportunity to talk to tutor/lecturer about the work [Used extensively; Used more;
Used a bit; Not at all; Not available]

& Screencast (video) of worked solution with commentary [Used extensively; Used
more; Used a bit; Not at all; Not available]

& Screencast (video) with commentary about common errors and misconceptions
[Used extensively; Used more; Used a bit; Not at all; Not available]

& Comments from the tutor/lecturer in class (lecture or tutorial) [Used extensively;
Used more; Used a bit; Not at all; Not available]

& Informal discussion between students. [Used extensively; Used more; Used a bit;
Not at all; Not available]

& Which of these types of feedback have you used most? [drop down list of all 7
types from above]

& What other means of feedback was available to you?
& You have said that you used X the most. Please tell us what you did with the

feedback.
For example, you might: Look at the mark; file it; read some comments; read all

comments; listen to audio files; watch videos; compare the model solutions to your
own; re-read lecture notes to clear up misunderstanding; work through questions
again; talk to your tutor about difficulties; make notes when the tutor talks about it
in class; listen to what the tutor says in class; email the tutor to ask questions; talk to
your friends or colleagues. Or you might do something completely different not
mentioned here.

Part 3: (Multiple-Choice and Open Ended Questions on the Quality of the Feedback)

6. For each of the following items which you said were available, please rate the
feedback.

(Whether you like or dislike particular sorts of feedback might be for a variety of
reasons which will depend upon your opinions. We will ask you about what counts as
Bgood^ for you in the next section).

& Mark on your coursework script [Poor; Below average; Above average; Excellent;
Don’t know]

& Comments written on your coursework script [Poor; Below average; Above aver-
age; Excellent; Don’t know]

& Opportunity to talk to tutor/lecturer about the work [Poor; Below average; Above
average; Excellent; Don’t know]

& Screencast (video) of worked solution with commentary [Poor; Below average;
Above average; Excellent; Don’t know]

& Screencast (video) with commentary about common errors and misconceptions
[Poor; Below average; Above average; Excellent; Don’t know]
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& Comments from the tutor/lecturer in class (lecture or tutorial) [Poor; Below average;
Above average; Excellent; Don’t know]

& Informal discussion between students. [Poor; Below average; Above average;
Excellent; Don’t know]

& Please select the item which you think was the BEST feedback. (If you rate two or
more things equally just pick one of them. If you think most of the feedback was
poor, we’d still like you to pick the one that was the Bleast bad^). [all 7 types of
feedback listed in drop down]

& You have said that you rated X most highly (or least badly!) What was it about this
feedback that made it your highest rated ? Why was it the best ? What was good
about ?

Part 4 Miscellany

7. Please tell us roughly what marks you got for the coursework.
8. Thinking about the screencast (video) in particular: did watching it help you to

understand what was required ? Did it help you to understand where you went
wrong ? Would you do anything differently in the future (exam or future
coursework) as a result of watching it ?

9. Finally, are there any other comments you would like to make about the feedback
for your degree course
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