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Abstract

Blended learning is a method which combines several teaching methods. Usually it
is a mix of classic teaching approaches with online tools. A Nearpod is a technology
enhanced learning (TEL) tool which allows for creating an interactive presentation,
which can be delivered in a real time session or in a self-paced mode. The
presentation can be displayed on a student’s computer or mobile phone. This
paper presents how student's experience can be enhanced by the implementation
of blended learning in aircraft design lectures; and how a Nearpod can be
integrated into those lectures to help students develop such skills as creativity,
critical thinking and problem solving, which are vital for aircraft design project and
students’ further career in the aerospace sector. This study focuses on aeronautical
students studying at the University of Brighton in the School of Computing
Engineering and Mathematics. The student group includes BEng., MEng. and BSc.
Top-Up students who were enrolled in the level 6 module - ME351 Aircraft Design
and Management Project. Results reveal that student's attendance is higher than in
traditional lectures and the most favorite and helpful activities are quizzes & polls,
draw it and fill blanks. Aerospace engineering students prefer Nearpod activities
where they can choose an answer or draw it rather than writing it.
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e Aircraft Design Education wmesssm
Challenges

 Designing requires decisions making and
creative thinking skills, usually most of the
modules require more analytical skills rather
than creative thinking skills.

* There 1S no one answer (solution) for the
design but there Is an area of possible
solutions.

» Usually students believe unconditional with
results obtained by computer.
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* Improve students engagement during the
lectures

» Improve students experience and skills
» Students struggle with making decision
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. Blended L earning

 Blended learning is a method which combines a few
teaching methods. Usually is a mix of classic
teaching approach with using of online tools.

] & B

 According to literature review the best solution for
teaching the aircraft deign is a mixed method which
combines traditional lecture, interactive tools, self-
paced tutorials and field trip.
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" Blackboard Learn

 Blackboard Learn is a virtual learning environment
which allows to manage a course content and
creating online tests and submission points.

 Each student has a personal account

« A module Instructors can access students
submissions and track students’ progress via grade
centre.
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* Nearpod Is an enhanced learning tool which allows for
creating an interactive presentation.

 The presentation can be displayed on a student’s
computer or mobile phone.

* Presentation can be delivered In a real time instructor
lead mode or In a self-paced mode.

 Teacher can track students’ progress in a real time and
all students’ progress can be shared with the class.

« A student can access a presentation In the app or
directly in the Internet browser.



e ME351 Aircraft Design andumss e
Management Project

 University of Brighton, School of Computing
Engineering and Mathematics

e 44 students
 MEng, BEng, BSc (Top-Up)
* Level 6 module — third year

 Assignment required teamworking, making
decisions, creative thinking, problem solving, and
critical thinking skills.

* Schedule includes 11 lectures
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" 2 Research Methodology

 Paper questionnaires

» Participants included 5 BSc students, 4 BEng students,
and 4 MEng students

* 13 questions - including self-assessment questions
regarding the impact of Nearpod interactivity activities
on student’s skills development

11 Nearpod reports

* Students’ attendance compared with ME352 Avionics
lectures, the cohort included the same 44 students

« Marks were compared with ME337 Aircraft Design
projects marks
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L earning

What is a weight of 7 coats of paint for Airbus A380?

{ cooe KPXGT =

Q What is a weight of 7 coats of paint for Airbus A3807?

Student A B C D E

Student A
@ Student C .
Student B
- Student D . d
(G ) zsw0ka

1100 KG
100KG
NO ANSWER
2000 KG
800KG

00 KG

(B ) 3woxs

-t 69 of 75 A <@ Hide Student Names
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o |mplementation of Blendedim e

L -
Add annotations to the fuselage structure elements

“ﬂ

In Excel spreadsheet. 4 types of the loads are included lift force, lift force caused by a

- deflection, two - and weight of - structure. The magnitude of

the forces was defined in cells

Step 2: Chord distribution along -
The first step is defining a chord distribution which was done in cells --

Next, this distribution can be recalculated to get dimensionless distribution, where 1

means the position of a - This calculation was done in cells --
a Q Q @ o Step 3: Lift force distribution
In case of analytical calculations, a - can be calculated by -

approximation, which required calculation of an elliptical and lift distribution.

The lift distribution for an - wing contour is calculated in cells -;

- while distribution for trapezoidal wing contour is calculated in cells -;
| flap || €23 || D44 | [z | [wing’s| | total | ) |
| E23 | |moceoica| | lift || C44 || B44 || A44 |
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Student's Attendance

Lectures Attendance
100% 44
90% 40

80% 36
70% Average 32
60% 28
50%
40%
30%
20% |
10%

0%

10 11

(o)
e &
Students

% of whole class
(o)

bk k.
S =Y

=T "N ]

Lectures No

Students’ attendance @ Min Max Average
ME351 (Nearpod) 25% 84% 68%
ME352 (Power Point)  29% 76% 50% 12/22
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Student's Engagement

Level of students' engagement in different Engagement: quizzes & polls & draw it
types of activities 100% 7% o100 94%
90% N 87% 820
Open questions - 19% 2z 80% 1%
=
2 70% 63%
* w DO
=
S 50% 5
5 40%
= 30%
= 20%
Polls [ 79% 10%
0%
0% 20% 40% 60% 80% 100% 1 2 3 4 5 6 7 8 9 10 11
% of provided responds Lectures No
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Self Assessment

Did you enjoy MEJ351 lectures? Did you participate in interactive
60% 54% activities during ME351 lecture?

50% 80%
70%

£9%
40% 60%
31% 50%
30% 40% 31%
30%
o, o,

20% 15% piebil
10% 10% 0% 0%

0% 0%

0% Not at all
® O

Yes, all of Yes, most of Yes
them them sometimes

3

If the lecture includes group activities instead
of Nearpod activates.

%o I will be a passive

80% = e participant (only

0% Yy QeUvely watching)

60% I will participate

50% only if my group I 'm:l]+n0t

40% really need me participate

30%
20%
10%
0%
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* |_ecture Delivery (Learning

Ranking of lecture delivery methods

69% of students

e - think that working in
Nearpod instructor lead [ a' palr_ls the mOSt
— effective method of
Black board [ solving problems
E— during a lecture
Power Point presentation
]

0

R

10% 20% 30% 40% 50%

Topl mTop2 ETop3
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Interactive Activities

Activities ranking BSc students Activities ranking BEng students
Colaboration Colaboration 7%
Draw it 25% 33% Draw it
Fill blansk 42% 58% Fill blansk £4] 47%
Quizzes Quizzes 47% 27%
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

HTopl MTop2 Top3 MTop4d HTopl MTopZ2 WTop3 MTop4d

Activities ranking MEng students

Colaboration
Draw it 67% 25%
Fill blansk 58% 17%
Quizzes

0% 20% 40% 60% 80% 100%

HTopl MTop2 mMTop3 MW Topd 16/22



Skills Development —Self Assessment

Creativity skills Problem solving skills

Colaboration 23% 46% 15% Colaboration 31% 31% 8%
Draw it Draw it 31% 31%
Filblansk [ Fill blansk 38% 23%
Quizzes Quizzes

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

ETopl MTop2 mTop3 MTop4 HTopl ETop2 mTop3 MTop4
Critical thinking

Colaboration
Draw it
Fill blansk: - ECC
Quizzes TR

0% 20% 40% 60% 80% 100%
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Marks Distribution

Marks for aircraft design project when lectures

Marks for aircraft design project when lectures
were delivered via Nearpod

were delivered via Power Point

B MEng W BEng = BSc ®m MEng ®mBEng © BSc
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40% iIs a threshold for a pass mark 18/22
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o+ Impact of Blended L earning

* Students’ attendance was higher than for classic
lectures, and the average attendance was 18%
higher for Nearpod sessions

 Both Nearpod report and student self-assessment
confirmed that the most favorite and helpful
activities are quizzes & polls, draw it and fill
blanks.

 Aerospace engineering students prefer Nearpod
activities where they can choose an answer or draw
It rather than writing it.
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" 3 Impact of Blended Learning

 MENQ: all students got a pass mark and the number
of the first class mark increased from 27% to 50%

« BENg: the impact was noticed for good students,
more students achieved the first class mark and
highest marks were achieved. On the other hand,
more BEng students failed the module delivered by
Nearpod.

« BSc:the number of failed dropped and the number
of the second class mark (50-69%) increased
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