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Abstract:

This research project aims, through a practitioner research approach, to survey a group of second
year undergraduate initial teacher education students about the features of PowerPoint
presentations used within their primary science module. Student surveys were completed at the end
of each session and, through the analysis of these responses, key points will be identified that would
indicate good practice in the creation of PowerPoint presentations which support and enhance the
students’ learning, attention in sessions and their note-taking. The conclusions of this report suggest
recommendations not only to the layout, presentation and content of PowerPoint presentations but
also to the use of transitions and animations. The findings of this research would be relevant to any
practitioner who is delivering information to groups of students via PowerPoint.
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Introduction

Throughout almost all the sessions within the Teaching and Learning Science module, PowerPoint
presentations are one of the standard methods for communicating information to the groups of
students, complemented with discussions and small group activities. This use of PowerPoint is
reflected in many universities and classrooms within higher education (Roehling and Trent-Brown,
2011). The slides are used as a method to structure the sessions, provide information and outline
group activities, forming the basis of a ‘highly effective tool to aid learning’ (Faculty Center for
Teaching and Learning, 2011). The slides used within these presentations utilise a range of different
key features. These features include both background and text colour, images and diagrams and text
sizes and fonts. In addition to these features, aspects of the presentation which may influence
students’ learning include whether the presentation is completed, the use of transitions between
slides and the linear approach of the presentation. How the slides are structured, or whether it is
printed off in a paper copy before the session, can also support the students’ note-taking. Indeed, the
latter was the starting point of this research after students within the students’ representative
meeting requested that PowerPoint presentations were available before sessions. This research
project aims, through a practitioner research approach, to survey a group of students about the
features of PowerPoint presentations and through the analysis of their responses, develop a more
positive PowerPoint experience leading to establishing key points that would indicate good practice in
the creation of PowerPoint presentations which support and enhance the students’ learning,
attention in sessions and their note-taking.

Although the findings from this project will be from a small group of students they will be shared
within the Faculty of Education and Theology. The conclusions would be relevant to any practitioner
who is delivering information to groups of students via PowerPoint.
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Literature Review

PowerPoint presentations are now used throughout the world with millions of them being presented
globally per day (Simons, 2005) with their use being recognised as an excellent way to present a
lecture (Adams, 2007). Before the extensive use of PowerPoint, slides were in the form of
transparencies, but as the use of PowerPoint has been developed, more and more presentations
utilise this programme. Research indicates that students studying Social Psychology in the University
of Texas (n=39), when exposed to the use of both transparencies and PowerPoint presentations over
time, preferred the use of PowerPoint type presentations over other methods by the end of the study
(Bartsch and Cobern, 2003). Jones’ (2003) own personal view is that PowerPoint presentations allow
presenters to deliver large amounts of content to large groups of students in a limited time period,
and the appropriate use of PowerPoint presentations can enhance the learning experience. However,
Apperson, Laws and Scepansky (2006b) whose research was centred on psychology students (n=279)
attending Longwood University in America, concluded that although presentations facilitated
learning, this improvement was not reflected in the final quiz scores of students. Indeed Giles and
Baggett (2008) reported that the scores of students on American preservice teaching programmes
were significantly lower than a group being taught with colour transparencies.

One conclusion of research conducted by Yilmazel-Sahin (2009) involving students from the University
of Washington studying Applied Linguistics was that lectures supported by PowerPoint slides can be
delivered too quickly and present too much information. Although this could be recognised as a
reflection of the presentation itself, this could also be the result of the presentation style of the tutor.
Students can also feel ‘insulted’” when the contents of slides are just read to them (Voss, 2004). This
has been recognised as a common error of presenters by Maxwell (2007) while working with students
studying History in New Zealand. Lecturers can focus too much on the presentation, making the
students feel ignored, and even prevent interaction (Voss, 2004), and the use of PowerPoint can be
attributed to a major contribution to the ‘boredom’ of lectures (The Guardian, 2009).

Studies have started to identify that the ‘linear’ approach use of PowerPoint presentations may be
challenging the students’ learning but not being representative of the students’ current forms of
communication (Craig and Amernic, 2006). This linear approach can be recognised as both a strength
and a weakness. Adams (2007) reported that the final presentation is often a product of the lecturer’s
own thought process and, because of this, allows minimal variation from the original structure when
delivered in sessions. Presentations of this type can lead to reduced classroom interaction (James,
Burke and Hutchins, 2006) leading to a decrease in spontaneity and discussion (Yilmazel-Sahin, 2009).
Adams (2007) does, however, stress the need to disconnect from the presentation to engage in
discussion when necessary and Keefe and Willett (2004) encourage the use of hyperlinks within the
slides to allow navigation when required allowing the students to dictate the structure of the
presentation, allowing them to move away from the linear approach.

According to the study completed by Apperson, Laws and Scepansky (2006b), students perceive
lecturers who use PowerPoint presentations as more organised and providing better explanations
than lecturers who use other means of presenting the information; students in these sessions
reported a more positive attitude to their education. This may not be solely due to the use of a
PowerPoint presentation as lecturing style can also affect the students’ level of enjoyment (Bartsch
and Cobern, 2003) and the ability of the lecturer to use PowerPoint effectively.

Many studies have been completed researching the influence of the format of slides, including text
and colour, on students’ learning and attention. Clark (2008), through her research with history
degree students in Australia (n=46), reported that students respond positively to PowerPoint
presentations when the presentations hold their interest, using a range of colour and movement. The
use of templates, master slides or standardisation of the position of headers and text can provide an
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identity for the module, although this may lead to monotonous presentations (Jones, 2003; Voss,
2004). Headings allow main ideas to be presented and form the basis of discussion (Lanius, 2004).
Holzl (1997) recognises the use of viewable text sizes (specifically between 32 and 36 point font for
headings and 24 and 28 point for text and Berk (2011), studying level one English students at the
University of Wolverhampton, recommends the use of a sans serif font, such as Arial. This is further
supported by James, Burke and Hutchins (2006) who also recommend the left justification of text on
the slide. When discussing the criteria for an effective PowerPoint presentation, Holzl (1997) states
that colour schemes should be consistent and the contrast should make the text distinguishable from
the background. Apperson, Laws and Scepansky (2006a) support this stating that any colour
background is preferable, although white and bright or dark colours are unacceptable due to the high
contrast being difficult to read by dyslexic students. When introducing best practice for the use of
PowerPoint presentations, Berk (2011) also recommends pastel background colours, essentially blue
or green with yellow, orange or red text.

Research shows that students prefer key phases outlined and discussed further by the lecturer
(Apperson, Laws and Scepansky, 2006a). Jones (2003) supports this by recommending avoiding more
than six lines of text and fading previous lines of text out to encourage the audience to concentrate
on the current item being discussed. Appropriate use of graphics, no more than two per slide as a
general rule (Jones, 2003), and images should be included in presentations although studies show that
students recall more facts from slides with relevant images or with only text. The use of unrelated
graphics can however provide a negative effect on the students’ learning (Armitage, 2008). Bratsch
and Cobern (2003) reported that irrelevant images can produce more of a distraction and are not
supportive of the students’ learning with Holzl (1997) stating that sound and video should only be
added to support the educational purpose. Adding a single image that highlights or identifies a
specific point is recommended and irrelevant images should be avoided (Berk, 2011). Transitions and
animations can reduce the audience’s attention leading to what Voss, 2004, identities as student
frustration and should only be added in order to enhance the audience’s learning (Holzl, 1997) but
avoid being used excessively (Jones, 2003). Berk (2011) however, recommends that transitions used
consistently can be effective.

When considering the effect on students’ learning of providing PowerPoint slides in handout form,
Apperson, Laws and Scepansky (2006a) states that students prefer their handouts to have the
graphics included although there was no indication on the effect of handouts improving their learning
contrasting with James, Burkes and Hutchins (2006) whose research showed that handouts helped
the students to study. In both cases, however, the availability of these notes before the lectures
would not decrease class attendance. Roehling and Trent-Brown (2011), researching the use for
undergraduate (lower) and graduate (upper) programmes, concluded that with lower level courses,
the availability of the presentations supported the students’ organisation and conveyed the important
information of the course while lecturers rarely presented handouts for the upper courses. However
in both cases the quality of note taking was improved. The addition of numbers on slides can also
support note taking (Jones, 2003).

In conclusion, PowerPoint presentations should be used to complement already well-designed
lectures (Maxwell, 2007; Jones, 2003) and support learning experiences with the emphasis on
pedagogy (Vallance and Towndrow, 2007). Where there is an emphasis on content, PowerPoint
presentations can be used to enhance learning in contrast to sessions where discussions and critical
thinking are essential where PowerPoint should be used less (Roehling and Trent-Brown, 2011).
Indeed if lecturers in Initial Teacher Education deliver in this way without consideration of discussion
and interaction, they can expect this model to be used within the classrooms (Vallance and
Towndrow, 2007). Educators need to be aware of PowerPoint overload, and incorporate discussions,
group discussions, question time and time to reflect (Yilmazel-Sahin, 2009).
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Methodology and methods

Practitioner research was the methodology used for this project completed over a period of one
month (March 2012 — April 2012). Menter et al (2011, p4) define practitioner research as ‘...being
completed within the researcher’s own practice’, seeking to improve and develop this practice. The
research aimed to survey the responses of the participants through the use of questionnaires in order
to ascertain their preferences to a range of key features of presentations. These key features were
established through the literature review. Alterations would be made to these features within three
subsequent presentations and the responses from the participants analysed. These alterations would
include the total number of slides within the presentation, the background colour, the font size,
transitions and number of both relevant and irrelevant images being altered each time. Figure 3
details the features of each presented, including the background colour used.

Participants were thirty second year undergraduate students completing the Primary Education
Honours degree programme. The data was collected in the form of a questionnaire completed by the
participants during and at the end of sessions from the Teaching and Learning Science module
(2QTS40). The group of students were selected because a good working relationship had been
established between the tutor and the group and this helped to promote a higher degree of
involvement and participation from the group, as well as the group being a small group that would be
representative of my work in other modules (McNiff and Whitehead, 2010). The questionnaire
consisted of a series of questions based on the key features of PowerPoint slides identified through
previous research. The participants were then surveyed to ascertain how these key features impacted
on their ability to engage with the presentation. This focused on the features of font size, background
colour and whether the transitions and images were distracting. The questionnaires also collected
responses indicating how these features impacted on the student’s ability to take notes. Additionally
there were questions relating to the impact of providing a printed version of the presentation before
the session. This was due to a department discussion at the time of the research and it was
considered appropriate to include this question within the survey. A six point Likert scale was used to
measure the students’ responses. This would be completed on paper rather than an electronic
version.

Permission for the research was obtained from the Ethics Committee in accordance with university
requirements. The students involved were informed of the research at the beginning of the study, in
accordance with British Educational Research Association guidelines (BERA, 2011) and students had
the ‘right to withdraw’ by not completing the questionnaire within sessions. This was communicated
to the students in the first session. All questionnaires remained anonymous throughout. This
anonymity also meant however that individual responses could not be identified and monitored.

The time period available for this small-scale research project influenced many of the choices.
Although initially the research was to cover all aspects of PowerPoint presentations the time available
meant that the research had to be more focussed and address key features of slides. These were
identified from established research. In order for the students to maintain a positive attitude towards
the questionnaire, a time period of one month was selected with sufficient gaps between the sessions
to ensure that the students maintained interest in the research contributing to the validity of the
results. Retrospectively, the research could have been completed throughout the year, which would
have provided more opportunity to discuss and alter the slides as well as allowing opportunities for
interviews to increase the depth of the responses.

The sample was considered representative of the population of students studying in the ‘uppers’

teaching range (students training to teach key stage 1 and key stage 2 children). The limitation of this
‘captive audience’ however, is that the results could not be generalised to the wider population of
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students, e.g. the students on the lower programme studying to teach reception and key stage 1
children or the postgraduate groups.

It is recognised that the wording of the questionnaire used (Figure 1) was important and that any
guestionnaire should be piloted before use (Oppenheim, 1992). The time constraints of this research
project meant that it was not possible to design and pilot a questionnaire, so it was decided to adapt
questions from the ‘PowerPoint Feedback Survey’ from Polyakova-Norwood’s article (2009). The
additional questions relating to the downloading of the presentation to support note taking would be
asked in every session and it was assumed that the response to this question would remain
unchanged. Because of this they were considered the least important questions and so, in accordance
to research presented by Redline et al (2002), these were positioned at the end of the questionnaire.
In order to remove the element of challenge, the students were allowed to complete the
guestionnaires throughout the session, encouraging them to discuss their responses (Strange et al,
2003 cited in Cohen, Manion and Morrison, 2011) and clear verbal instructions were provided initially
to accompany the questionnaire (Cohen, Manion and Morrison, 2011). It is recognised that, although
allowing the students to discuss their responses to the questions could impact on the responses, it
was allowed in order to encourage the participants to clarify their views before entering their
responses. The advantages of the questionnaire were that the questions were standardised and
provided consistency for the analysis and anonymity (Denscombe, 2010; Munn and Drever, 1999). It is
accepted that an on-line form of the questionnaire could have reduced the impact of human error
when analysing the data (Denscombe, 2010) and that students prefer to complete online forms
(Koshy, 2010) but it was decided that completing the questionnaires within the session would capture
their immediate reaction, rather than a more reflective response and it ensured a higher response
rate. Some students did initiate brief informal interviews to discuss what they had added to the
comment section to the questionnaire. However, the use of interviews either with individuals or in
small groups was considered overall to be too time consuming. Although interviews would have
produced a more detailed response to the questions and also would have allowed the research to
extend the depth of the students’ answers, as well as identifying unpredictable areas of interest, the
time was not available to complete these interviews (Koshy, 2010). Interviewing the participants in
groups could have supported the findings.

The Likert scale was used as a method of response collection since it allowed respondents to choose a
response, rather than having to think of their own (Denscombe, 2010), and provided an easy way to
collate an overall score of the respondents’ attitudes or agreement to the questions (Bond and Fox,
2007). However it is accepted that there would be no way of ascertaining the exact degree of
difference between the responses (Menter et al, 2011).
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The session’s presentation was of a suitable length

The time spent on each slide was suitable for your note
taking

The presentation was completed within the session

The colour scheme used made it easy to read the slides

The images used helped to maintain your interest.

The images used supported your understanding of the
topic

The headings of the slides helped with my note taking

The amount of text on the slides was suitable

The size of text made it easy to read

The transition between the slides distracted from the
content

Having the presentation printed off before the start of the

session would have helped note taking

If the presentation was available | would have printed it off

before the session

Comments:

Figure 1. Questionnaire.

Findings

Percentages may not total 100% due to rounding. A summary of the findings will be presented first
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The presentation
was completed
within the session

10
%

%

4%

29
%

47
%

38
%

67
%

53
%

33
%

%

The colour
scheme used
made it easy to
read the slides

4%

13
%

7%

13
%

%

37
%

50
%
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%
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%

23
%

50
%

The images used
helped to
maintain your
interest.

%

40
%

%

%

37
%

64
%

41
%

27
%

23
%

50
%

The images used
supported your
understanding of
the topic

%

28
%

18
%

40
%

55
%

47
%

32
%

18
%

52
%

%

The headings of
the slides helped
with my note
taking

%

17
%

%

29
%

55
%

50
%

50
%

36
%

41
%

%

%

The amount of
text on the slides
was suitable

%

%
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13
%

36
%

55
%

38
%

56
%

27
%

62
%

The size of text
made it easy to
read

%

8%

33
%

73
%

47
%

58
%

23
%

52
%

The transition
between the
slides distracted
from the content

42
%

32
%

32
%

46
%

55
%

41
%

8%

%

%

%

%

Having the
presentation
printed off before
the start of the
session would
have helped note
taking

8%

5%

19
%

23
%

36
%

48
%

42
%

23
%

15
%

23
%

10
%

4%

9%

5%

%

If the
presentation was
available | would
have printed it off
before the
session

16
%

36
%

33
%

60
%

27
%

43
%

16
%

23
%

%

%

10
%

4%

5%

%

Figure 2. Summary of Responses for PowerPoint Presentations.
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Session 1 Session 2 Session 3
Number of Slides 15 21 26
Average number of 37 43 22
words per slide
Average font size 24 27 33
Transition effect Expanding Rotating in Checkerboard
circle
Presentation One slide Yes No
completed? omitted (slide
9)
Relevant images used 15 5 35
Explanatory images 4 0 7
used
Irrelevant images 0 0 25
Background colour (s) Light grey Dark Blue, Pastel Green, Pastel Green
Light Purple, Dark Green

Figure 3. Features of presentations for each session — average scores are rounded

Summary of findings

e Suitable length for presentations over a two hour session is between 15 -27 slides, spending
on average four minutes per slide.

e Allslides should be viewed and discussed with no slides being omitted or ‘flicked over’.

e Pale green background colour to the slides with black text is preferred

e Additional images on slides, whether these are relevant to the subject or not, help to
maintain interest in the presentation.

e Explanatory images on slides support the students’ understanding of the topic.

e Headings should be used on slides to support note taking.

e On average a maximum of 37 words should be used on slides and a font size of 33 is easiest
for students to read.

e Transitions between the slides does not distract from the content.

e Students would not print presentations off before sessions and having a paper copy of the
presentation would not support note-taking.

Overview of presentation

The results show that despite altering the number of slides within the presentation the majority of
participants agreed or strongly agreed that fifteen to twenty seven slides was of a suitable length.
Similarly when the average amount of time spent on each slide was examined, the majority of
participants agreed or strongly agreed that this was suitable for note-taking. 100% of the participants
felt that on average four minutes per slide was suitable. There was a significant change in the
students’ responses when the presentation was not completed. When one slide was omitted, 100% of
responses still agreed or strongly agreed that the presentation was completed. However, when the
four slides were quickly flicked through at the end of the final session, only 71% of students agreed
that it was completed, while 29% responded differently, including 19% who strongly disagreed.

Colour scheme and images

The initial colour scheme which demonstrated a low contrast between the background colour and the
font colour (figure 2) produced an 87% agree/strongly agree response, although this was reduced to
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73% when darker colours and a higher degree of contrast was introduced. When a pastel green
background was used with black text the agree/strongly agree response rose to 95%. This was the
scheme that recorded the most positive response.

When examining the effects of images on helping to maintain their interest throughout the
presentation, the final session surveyed produced the highest agree/strongly agree response rate
(91%). This slide show also had the most irrelevant images within it (one per slide). Although these
images were not relevant to the session they did help to maintain the students’ interest in the
presentation and this was reflected in the additional comments. As the number of explanatory images
increased within the presentations the response of the participants demonstrating that these
supported their understanding of the topic also increased with the final presentation, which used a
total of seven explanatory images, producing a 99% agree/strongly agree response rate.

Headings and text

In all cases the results show that headings helped their note-taking (79% - 91% agree/strongly agree).
The results for the amount of text suitable on the slides suggest that between an average of 22 to 37
words per slide is suitable. When the average number rose beyond this (43 words on average) the
lowest agree/strongly agree response rate was recorded (82%). An increase in font size is
accompanied by an increase in the agree/strongly agree response rate, with the average font size of
33 producing 100% agree/strongly agree response.

Transitions/printing off presentations

When responding to the question concerning the transition between the slides distracting from the
content, only 4% and 5% agree/strongly agree response rate was recorded, suggesting that no
distraction was evident. Similarly only 19%, 32% and 15% of students responded with agree/strongly
agree when asked whether having a printed copy of the presentation would aid their note taking and
8% and 10% responded to printing off the presentation before the session. When the additional
comments were analysed the students referred to the cost involved and the use of paper for this
stating that electronic versions on Moodle would be utilised.

Discussion of Findings

The range of the number of slides within the presentations that the students preferred was similar to
the range (5 to 30+) recommended by the Burke and Apperley (2003-4). Although the students
responded negatively to the presentation not being completed, which supports the research
completed by Yilmazel-Sahin (2009), no one commented about the linear approach of the
presentations (Craig and Amernic, 2006). When examining the composition of the sessions it is
recognised that this is not based solely on the presentation but involves opportunities for discussion
and activities. This would support the work completed by Adams (2007) who stressed the need to
disconnect from the presentation. This could account for the lack of comments about the linear
approach of the presentations. Also, although not recorded, slides were not always viewed in the
designed order, in response to the students’ enquiries. In order to fully discuss this, these data would
need to be collected.

The background colour of slides is supported by the research (Berk, 2011), with pastel green receiving
the highest response rate. The use of irrelevant images was supported by the respondents, which is
contrary to prior research (Bartsch and Cobern, 2003; Berk, 2011). Although the images used were
not relevant to the information being discussed, it is possible that the students felt they maintained
their interest because they were intrigued as to which image would be next. Therefore this would be
a misinterpretation of the questionnaire. If the wording of this question was altered to relate more
specifically to the actual content and/or learning rather than general interest, then a different
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response may have been recorded. The students’ positive responses to the use of relevant and
explanatory images is in agreement with the prior research (Jones, 2003; Berk, 2011).

Even though literature supports that transitions and animations reduce audience attention (Mason
and Hlynka, 1998) this was not apparent in the results. It could be possible that due to the
presentation not being the only method of presenting the information (discussions and activities were
also present) that the transitions were not noticed or did not impact on the students’ learning. As a
lecturing style, the slide transition was completed while discussing a previous point or while activities
were being completed.

Students responded that hand-outs would not aid their note taking, contrary to the work completed
by James, Burkes and Hutchins (2006). This may reflect the fact that the session was not solely
focused on the presentation and that the students were aware that the presentation would be
available electronically afterwards. However, if the hand-outs were provided, which would remove
the cost implications mentioned by the respondents, the quality of the note-taking may improve
(Roehling and Trent-Brown, 2011). The use of headings did, however, support note taking which
agrees with Apperson, Laws and Scepansky (2006a) as these headings were used to identify the key
points and provide a focus for discussion. The use of storyboards is recommended as an effective way
of planning presentations (Vik, 2004) and if these were used to plan the presentation, presenting
these to the students could allow them to see the thought processes and links in the thinking and
further support their note-taking.

Conclusions

Through the use of practitioner research, PowerPoint presentation was altered taking into account
the responses recorded in the questionnaires. These alterations provided the beginnings of a list of
criteria that could be considered good practice. It is recommended that presentations uploaded to the
institution’s virtual learning environment before sessions would not be significantly downloaded by
students, although due to the nature of the sample, these findings could only be considered as
appropriate for the limited population. In order to further validate these attributes, it would be
necessary to increase the sample size to include a more varied distribution across the population.
There are also many other aspects of PowerPoint presentations that were not considered in this
small-scale project. Although PowerPoint presentations may form the basis of many sessions, it is how
the presenter interacts with these that may have a greater impact on the students’ learning. The
amount of time spent on slides in relation to the amount of text could impact both on note taking and
understanding of concepts and the order of the slides and linear/non liner nature of presentations
would need to be considered as a way of promoting interaction and critical thinking. The impact on
students’ learning and discussion of an image only presentation could be researched, and how these
promoted both discussion and critical thinking. Both of these methods of creating presentation could
be beneficial for re-validation as the enquiry-based learning becomes a key part of sessions.

In conclusion, from the results from this project it is apparent that aspects of PowerPoint
presentations can be considered good practice and these can have an impact on both student
learning and interaction. However, perhaps it is more important to remember that PowerPoint is only
one of the presentation tools available to lecturers and that teaching is often judged by the lecturers’
ability to use PowerPoint effectively (Clark, 2008). Although PowerPoint often forms the basis of
sessions it should be used as ‘an enhancement and not a replacement for effective communication’
(McDonald 2004, p161).
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