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Abstract

Using PowerPoints slides (PPT) to deliver lectures has become the norm and common
practice in academia over the last decade. Despite the benefits of PPT in providing
smooth presentations and helping to prompt the presenter, the use of slides in engineer-
ing teaching has its own drawbacks. By using slides in teaching, the information will be
provided in a discontinued and very abstract format. However, as a matter of fact, stu-
dents mainly depend on lecturing slides in their learning and only use the slides to pre-
pare for their exams. Students rarely read beyond what is given in the slides or refer to
the reading list for more in-depth knowledge. This creates a gap in knowledge, affects
the overall student experience and, to a certain level, affects graduate employment. In
this paper, we review a pilot experiment to test a new teaching theme in engineering
with no PPT slides. This was implemented for a Level 4 module, Mechatronics I,
which is a newly developed module in the Mechanical/Marine Engineering programmes
at Liverpool John Moores University, Liverpool, UK. The outcome of this practice is
evaluated with the focus on student views, assessment results, and overall assessment
of this style of teaching.
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Introduction

Digital presentation tools, such as PowerPoint (PPT), Google Slides and their sisters, are
used to disseminate teaching contents from early stages in primary schools to postgradu-
ate courses in higher education. While all these digital tools share the same principles,
PPT prevails due to its integration with Microsoft Office package. PPT is a presentation
software which was introduced in 1987 and since then it has been widely spread across
the users of computers. In education, the use of PPT for delivering lectures and tutorials
becomes the norm. There is no debate over its prevalence on education and its use for
teaching delivery.

Early studies on the use of PPT in engineering courses studied the link between the use
of PPT and the performance of students. The studies focused on the impact of the use of
PPT versus the traditional methods of writing on boards. For example, the authors in’'
reported that PPT did not result in higher marks when compared to traditional
methods. The paper concluded that while students liked PPT presentation, they stated
their preference to traditional lectures to understand complex materials because it
helped them to learn more and to retain the delivered material better. These findings
were supported by several teachers and educators in various engineering programmes
over the past two decades. This was either via personal reflection and interaction with stu-
dents, see for example Felder and Brent” or via statistical approach and surveying of
student results and opinions, see for example Baker et al.® and the references therein.
In all these studies, the conclusion was showing the same pattern ‘PowerPoint had no
effect on learning’.

On the other hand, there is the argument that PPT is just a tool, and it can definitely
enhance student learning when used and designed appropriately.* Several studies draw
on the conclusion that majority of engineering students prefer the use of PPT in
lecture theatres and classrooms with an indication that PPT helps in their learning and
understanding.’

Regardless of where one stands on this debate, there is no doubt that PPT is entirely
presenter-oriented and not content-oriented.® The PPT is a tool that helps the presenter
to deliver a smooth presentation with a nice flow of ideas. Yet, whatever you put in the
slides, from an engineering course point of view, the content cannot substitute the need
to read from textbooks and references. In the context of teaching an engineering
subject, students should learn more in depth and width beyond what is presented in lec-
tures in order to strengthen their engineering skills and enhance the foundation of their
knowledge. Unfortunately, all indicators show that students do not do that and instead
they always choose the easier option. They restrict their reading to the contents of slides
only and mainly build their knowledge and understanding on what is inside these
slides.” This affects their learning outcomes and confidence as their understanding is
not established well using the right sources. Whatever an educator includes in the
PPT slides, they will still be limited to what one can deliver during the contact
hours. Furthermore, the nature of PPT transition between slides forces the presenter
to certain style of discrete contents between slides which might not be very useful in
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certain topics that need mathematical derivation and continuation of discussion and
analysis.

In this paper, we review a pilot experiment that has been conducted to test a new teach-
ing theme with no PPT slides in engineering programmes at Liverpool John Moores
University. Perspectives related to the achieved learning outcomes and the alignment
between empowering students to learn and encouraging them to read while providing
them with the right level of resources are discussed and explored.

In the remaining parts of the paper, the case is summarised in “The case’ section. The
proposed solution is presented in “The new delivery style’ section, while ‘The outcome’
section is dedicated to the outcome of the experiment. The paper finishes with some con-
clusion remarks and recommendations in ‘Conclusions’ section.

The case

The discussed pilot case in this paper is related to the teaching of Mechatronics 1 module
(it has the code 4307MECH) which is part of level 4 delivery in the ‘Mechanical
Engineering’ and ‘Mechanical and Marine Engineering’ programmes within the
School of Engineering at Liverpool John Moores University. These two programmes
have been reaccredited by the professional body IMehcE in the last academic year
(2021-2022) and the delivery of the new reaccredited programmes started in
September 2022. This module is newly introduced in the programmes to replace an
old module which used to focus on the teaching of electrical engineering principles.
The newly introduced module is completely different from its replaced one, and it has
been designed with the following aims and learning outcomes:

Aims

The aim of the Mechatronics 1 module is to introduce electromechanical systems focus-
ing on applications in the areas of Mechanical, Automotive and Marine Engineering. The
module covers the essential concepts of electrical circuits including AC and DC systems,
signals, sensors, actuators and digital electronics.

Learning outcomes

After completing the module, the student should be able to:

Describe and model the principles of electrical and electronic systems.

. Analyse circuits which include passive and active electrical components.

3. Differentiate between digital and analogue circuits and analyse the requirement for
each type.

4. Select appropriate transducers (sensors and actuators) for a mechatronics application

and demonstrate an understanding of their characteristics and practical interfacing

requirements.

N =
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5. Determine different types of signals and perform the required signal processing for
digital or analogue interface.

The new delivery style

This is a new module in the programmes and hence there is no previous delivery style
specifically related to this module. However, the delivery style of the replaced old
module and all other modules within the related programmes depends on a weekly
release of the teaching materials in a PPT format. Students use these slides as the main
source for their learning and preparation for the assessments. The number of slides per
a PPT file and the contents of these slides are limited to what can be delivered during
the contact hours with an average of 25 slides per hour of delivery. Tutorials materials
and solved examples are released in separate files on a weekly basis as well. At the
end of the semester, in average, each module will have 11 PPT files in addition to 11
files for the tutorials.

During the preparation stage of the teaching for this module (Mechatronics 1), the
materials have been drawn with full explanation and full in-depth information into a
single book style pdf document. The preparation took over 9 months and resulted in a
file of over 220 pages. This file contains everything related to the module including lec-
turing materials, solved examples and tutorials. This document was made available to stu-
dents at the start of the semester.

The lectures have been delivered without any use of PPT slides, and with direct show
and reference to the pdf file that contains the whole content of the module. The lectures
follow the flipped classroom approach where the focus is more on the discussion of the
presented concepts and relevant examples. Given the materials were available to students
at the start of the semester, students know in advance what will be delivered in each
lecture. The booklet was designed on a chapter per week of delivery. This method of
delivery was explained to students explicitly at the start of the academic term focusing
on the philosophy behind the new approach and the benefits it has. Students have been
offered the opportunity to comment on the material and the delivery style through a
Google Forms link which has been provided at the start of the document as shown in
Figure 1.

Summary

[This booklet is the teaching notes for the 4307MECH Mechatronics 1. The notes cover all materials
related to the module for the academic year 2022-2023. The booklet has been developed recently to
support students in their study as a new approach to replace PowerPoints slides. If you have any
suggestion to improve these materials or you would like to provide any feedback, you can do that
lanonymously using the following form:
https://docs.google.com/forms/d/e/1FAIpQLScxvOPRgwLECXx54F92pwNLQ8gXRAXMKdzf0-
N3QZTU2ifQ0Zg/viewform?usp=sf link

Figure |. A screenshot from the cover page of the delivery booklet to show the provided
Google Forms link given to students for feedback and comments.
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The author of this paper was the only teacher of the module. During lectures, the deliv-
ery style used a student-centred pedagogy with less talk from the lecturer and more dis-
cussion with students and questions related to what was in the document related to the
topic being discussed. The contact hours of the module contained 11 one-hour lectures
and 11 one-hour tutorials in addition to three-hour labs that ran on a bi-weekly structure.

Tutorials were run in a semi-lecture style, where questions were presented to students,
and then they were asked to try solving them. Students were working individually. After a
certain time, the answers for the questions were presented. The answers will be discussed
with students along with the main challenge and the main concept of each question.

The lab work was organised in group-based activities where these activities were
aligned with what students learned in the lectures. Materials of the lab activities were pro-
vided separately for ease of access and to make sure students can print the sheet of each
activity directly from a separate folder which was put in the webpage of the module.

The main difference between this type of delivery and using a published textbook can
be summarised in the following points:

e The examples given in the delivery materials are unique in their types and level to
make sure that they are at the right level for first year students and are suitable for
mechanical and marine/mechanical engineering students. This is a key advantage of
preparing a bespoke delivery materials that suit the targeted students.

e The chosen topics for delivery don’t exist in a single textbook that is available in the
market. Due to the nature of the module and given that the targeted students are not
specialised in mechatronics engineering, topics of delivery were picked and chosen
from various materials including eight textbooks, previous teaching slides, previous
student projects and characteristics of commercial components. This combination of
materials is not available in a single textbook. In addition, the focus of textbooks is
usually on the specialty of the discussed topics. Books go into a certain depth that
is suitable for students who study the subject as part of their specialisation.

In addition to the delivery materials, students were recommended complementary five
core textbooks to complement their knowledge on the subjects covered by the module.
These textbooks were part of the resources that were used for preparing the materials
of the module. This was just an enrichment exercise for those students who would like
to dive into the subjects and build their own knowledge; however, the provided materials
of the module were sufficient to achieve the learning outcomes and aim of the module.

The outcome

From the perspective of achieving the learning outcomes of the module, the author
believes that the delivery without using PPT was effective, and it helped to deliver the
covered topics and to explain concepts in more useful way and without the fears of
missing any essential information.

Several verbal comments from various students were received during lectures commending
the way the lectures were delivered, without the use of PPT, where students felt the flow of the
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Please provide any feedback or suggestion that can help to improve the
Mechatronics1 module (4307MECH).

7 responses

-Upload lecture slides to canvas

-l really like how this module is set out and that i can access all the information in one go
along with the tutorial questions and answers in one booklet to practice with, | have
already been to the library and printed this out fully. i am looking forward to this subject
and getting into what it has to offer.

-more examples and practice questions to feel more prepared and confident about each
type of section

-It is way too much information, no one can process this much. | can just about get the
equations in my head nothing more.

-More guidance- going through examples and working though the questions step by step in
lectures

-More Clearer handwritten notes

-More explanations in labs

Figure 2. Comments and feedback received via the provided Google Forms link within the
module notes.

information in the delivery booklet was smooth, logical and easy to follow. No complaint has
been received during the delivery which indicated general content and satisfaction.

Figure 2 shows the comments that have been received via the Google Forms link
throughout the year. Some comments were not related to the delivery style and rather
to other aspects of the module, but they were kept here for full transparency and accuracy.
The second comment is interesting as it shows clear reflection on the intended delivery
style without PPT. The third and fourth comments were also related to the new style
of delivery. One student felt the inclusion of everything was overwhelming while the
other one asked for more examples and details.

End of module survey

For the End of Module Survey, there was a total of 23 responses received on the module
survey which represented a 19% response ratio from a cohort of 121 students. This
response rate is consistent with the average response rate across different modules
within the school as well as the response rate from previous years for other modules
which were taught by the author. The overall satisfaction of the module including both
‘Very Satisfied’ and ‘Fairly Satisfied’ options reached 83% as shown in Figure 3.

To put this result into context, a comparison is made against the module survey result
of the module from the last year which was delivered by the author, and it was replaced by
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Overall, how satisfied are you with the quality of this module?

Very satisfied (8) IS 35%
Fairly satisfied (11) 48%
Not very satisfied (2) N 9%
Not at all satisfied (2) N 9%

Total (23)

Figure 3. Survey responses to the overall satisfaction of Mechatronics | module.

Overall, | am satisfied with the quality of this module.

Strongly agree (5) IS 29%
Agree (7) 41%
Neither Agree nor Disagree (4) I 24%
Disagree (1) W 6%
Strongly Disagree (0) 0%
Total (17)

Figure 4. Survey responses to the overall satisfaction of the replaced module that was taught in
the 2021/2022 academic year.

Mechatronics 1. The module was called ‘Introduction to Electrical and Electronic
Engineering’. It included some of the materials that were covered in Mechatronics 1
and it was taught using standard PPT slides without any supporting documents.
The overall satisfaction responses from the module survey last year are shown in
Figure 4. There were 17 responses last year which represents a response rate of
16% from a cohort of 106 students. As it can be seen from Figures 3 and 4, the
responses format to this question has changed where the option ‘Neither Agree
nor Disagree’ has been removed as a possible answer for this question. This
means a direct comparison between the detailed answers for the overall satisfaction
question from the module survey is not possible. However, looking at the overall
satisfaction percentage there was a total of 70% who were satisfied last year com-
pared to 83% this year.

The overall module satisfaction of level 4 modules (other modules follow standard
PPT teaching style), which were taught to the same cohort of students this academic
year 2022/2023, is shown in Table 1. While there are many factors that affect the
overall satisfaction of the modules and it cannot be due to the delivery style only, this
table gives a general picture of how students feel about the module and how its satisfac-
tion level is compared with other modules. It shows that Mechatronics 1 is not one of the
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Table |. The overall satisfaction rate for Level 4 modules including Mechatronics 1.

Overall, how satisfied are you with the quality of this module?

Module I 2 3 Mechatronics | (4307MECH) 5 6 7
Response rate 30% 17% 27% 19% 17% 29% 19%
Very Satisfied + Satisfied 95% 95% 88% 83% 81% 69% 64%

Table 2. The satisfaction rate related to the teaching for Level 4 modules including Mechatronics
l.

How well is the module taught, whether face-to-face or online?

Module I 2 3 4 Mechatronics | (4307MECH) 6 7
Response rate 30% 17% 27% 17% 19% 19% 29%
Very Satisfied + Satisfied 95% 90% 82% 81% 78% 64% 62%

leading modules in terms of satisfaction; however, it is not the worst as well. It is ranked 4
from the 7 modules that were delivered to level 4 students.

For Level 4 modules, the question of the quality of teaching, which might relate to the
style of delivery in addition to the skills of teaching the delivery team has come with the
following details as shown in Table 2. This table paints a similar picture to what has been
seen Table 1 where Mechatronics 1 was not a leading module, but it was also not at the
end of the list.

The module survey included several specific questions related to the delivery without
PPT. These questions were designed by the author and included in the survey. These
questions were as following:

The delivery materials of this module are well organised:

The delivery style of this module with full notes is better than using PowerPoint slides:
I have been fully engaged with the teaching of this module:

The teaching materials are sufficient to help me fully understand the subject areas of
this module:

The responses of the students to these questions are shown in the graphs in Figure 5. This
figure shows a mixed picture. It seems there were very few students (4 in total) who were
unhappy at all and their answers to the survey questions were ‘Disagree’ or ‘Strongly
Disagree’. The remaining responses vary between those who were unsure ‘Neither
Agree nor Disagree’ and those who commended on the teaching and the style of delivery.

In Figure 5, the second question ‘The delivery style of this module with full notes is
better than using PowerPoint slides:” is meant to enable students to make some reflections
on how this module is taught in comparison with the conventional way of teaching which
is used in other modules that students are studying. The question encourages students to
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The delivery materials of this module are well organised:

Strongly agree (5) I 22%
Agree (10) 43%
Neither Agree nor Disagree (4) I8 17%
Disagree (3) I 13%
Strongly Disagree (1) W 4%
Total (17)

The delivery style of this module with full notes is better PowerPoint slides:

Strongly agree (2) I 9%
Agree (8) 35%
Neither Agree nor Disagree (9) IS 39%
Disagree (2) I 9%
Strongly Disagree (2) IEEE————_ 9%
Total (23)

| have been fully engaged with the teaching of this module:

Strongly agree (5) NN 22%
Agree (8) 35%
Neither Agree nor Disagree (7) IS 30%
Disagree (1) mE 4%
Strongly Disagree (2) I 9%
Total (23)

The teaching materials are sufficient to help me fully understand the subject
areas of this module:

Strongly agree (5) MEEEE—————— 22%
Agree (10) 43%
Neither Agree nor Disagree (6) N 26%
Disagree (1) mm 4%
Strongly Disagree (1) mm 4%
Total (23)

Figure 5. Survey responses to the specific questions related to the new delivery style of the
module.

think on the advantages and disadvantages of the learning process in this module com-
pared to the other modules they are currently studying.

One of the key aspects associated with using a single pdf file for the delivery is the ease
of finding the required information and the ability to link topics together. This is to be
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How easy is it to find the infomration that you need on the module Canvas
site?

Very easy (8) 26%
Easy (15) I 65%
Not very easy (2) I 9%
Not at all easy (0) 0%
Total (23)

Figure 6. The survey response for the question related to the ease of finding the required
information.

compared against the use of multiple PPT files and tutorial sheets where it will be a strug-
gle for students to find what they are looking for or linking subjects together. The issue
has a direct question in the module survey which asked about ‘How easy is it to find the
information that you need on the module Canvas site?’. Canvas is the name of the plat-
form that is used by the university as the Virtual Learning Environment (VLE) to host the
activities and materials of the modules. The answers from students are shown in Figure 6.
The figure shows a strong satisfaction with a percentage of 91% who confirmed that it
was easy for them to find the information they need on the module Canvas site. While
this question does not ask specifically about the teaching materials, it is an indirect indi-
cation of the impact of the delivery style. This is due to the fact that the less files the
Canvas site has, the more organised it will be with more ease of access to the required
information.

The individual comments on the survey from students came with a mixed bag of posi-
tive and negative comments, and the focus was mainly on the lab activities. No comment
was received on the material structure and the move away from PPT delivery style.

The academic performance

For the assessment of this module, students were assessed by two VLE tests that were due
in Week 7 (halfway through the delivery) and Week 13 (during the assessment period at
the end of the semester). Both tests were password protected and students had to do them
on site at specific allocated rooms to protect the integrity of the assessments and to make
sure that students were tested to the best of their abilities. The first VLE test contained 14
questions and it was worth 40% of the total mark of the module while the second VLE test
had 22 questions and was worth 60% of the total mark of the module. Questions of the
tests ranged from simple true/false statements to high-level questions that contained
several mathematical steps in addition to questions related to the labs, which required
deep understanding and logical thinking. Figure 7 shows some examples of the different
questions that were used in the VLE tests.

For the academic performance, there is no enough evidence to draw any conclusion or
observe any pattern related to how students performed this year and the link between this
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VLE Test 1- Q10) Knowing that all resistors have the same value of R, find the
total resistance equivalent of the following resistor network between A and B:

B
RT= 10R/8 MW\—e

RT=8R

RT=10R/3

RT=R/8 .__M
RT=2R+R/6

3R/2+2R

O O OO OO0

VLE Test 2-Q6[ 5 marks]) Consider the following logic gate arrangement: O=Logic LOW
and 1=logic HIGH

a—— \

" )

(. —_
— e

A

a. Complete the truth table correctly using 0 and 1.

"

A [B |[C [D |F
0 |0 (1 |0
o1 11
0o |0 |1 |1
11111 |0

b. What is the logic function that represents this arrangement?

O F=AB+CNot(D)+BCD
F=AB+CD+BCD
F=A'B+ Not(C'D)+ B'C'D

F = A+B* C+Not(D ) B+C+D

© O O O

F=A'B"CNot(D )'B'C'D

Figure 7. Examples of questions that were used in the assessments to demonstrate the level of
understanding required to pass the module.
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Mark distribution

23

<39 (39,45] (45,52] (52,58] (58,65] (65,71 (71,77] (77,84] (84,90] >90

Figure 8. Distribution of the overall mark of Mechatronics | achieved by students for the
academic year 2022/2023.

and the delivery style of the module. This is due to the fact that Mechatronics 1 is a new
module and student results cannot be compared with the previous years like for like. The
overall distribution of the achieved marks for this module follows the general
mark distribution that is achieved by students at the same level every year as shown in
Figure 8. The total number of students attempted all assessments of the module was
109 students. The results included six students who achieved less than the pass threshold
(40%) which represents a pass ratio of 94.5%. This is a good pass ratio that is high above
the average of 85% across the school. The average mark was 59% which is considered
good for Level 4 students.

Conclusions

Despite the wide use of PPT in engineering education and the positive features this tool
has, evidence shows that it has strong drawbacks that affect the attainment of students.
These drawbacks are not related to how PPT can be used and rather they are inherited
from the features of the software and how it is created to help the presenter rather than
to be learner focused. This paper illustrated a try of a new delivery style without the
use of PPT in an engineering module in the School of Engineering at Liverpool John
Moores University. From the teacher perspective, adopting the new delivery style and
moving away from the PPT slides give students full advantages with the ability to see
explanations in full and see the links between various topics without the need to go
forth and back in slides. Verbal comments and informal communication with students
during the delivery of the module in addition to the comments received via the provided
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feedback form commended this change. The module feedback survey did not show a con-
sistent pattern. The module satisfaction was not the highest in comparison to other
modules at the same level. While the module survey results can be affected by several
other factors and it can be interpreted in various ways, it seems the majority of students
didn’t see the full advantage of this change. It needs a culture change within the HE pro-
viders before the move way from PPT can be accepted by students and seen positively.
The same module, featuring the proposed teaching style, will continue to be taught in the
upcoming academic years. This continuity allows the project to expand, engaging a larger
number of students and yielding additional results. Further outcomes relating to the teach-
ing of the module in subsequent years will be incorporated into future publications of the
project.
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