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Abstract:

This project aims to provide an efficient way to meet the diverse needs of students with
different learning styles and educational backgrounds in their hands-on practice. It also
encourages student engagement. The ideal outcome is to offer virtual real-time assistance to
students through the online learning platform, while also providing quick feedback to
instructors. The Brightspace quiz tool is utilized in the project, and students have given more
positive feedback after using it.

Project Background:

Hands-on practices are crucial for every engineering technology student as they not only aid in
comprehending classroom material but also provide practical applications of theoretical
concepts, thereby fostering students' interest in their college education. Interest is a key
motivator for student engagement. However, there are some problems found in students’ hands-
on work:

1. According to student feedback, many need to frequently relearn how to use lab
equipment. Sometimes, they forget how to use certain equipment. Within the same
group, not every student can use the equipment independently. Some, especially those
who transferred from other programs or institutions, need to relearn how to use lab
equipment, even senior students.

2. Most lab manuals only cover material related to the new course and do not provide
basic information about how to use lab equipment. It is also challenging to include this
information in a hard copy every time.

3. Due to the length of the lab manual, some students may not like to read it. As a result,
some cannot follow the manual to perform hands-on work, and others skip steps,
causing trouble in completing subsequent tasks.

4. When electronic manuals or lab reports are widely used, cheating, such as copying
others' work or files, happens frequently.

5. Tutorial schedules cannot meet every student's needs.

This project uses the Brightspace quiz tool to convert the lab manual into online quizzes,
providing a potential solution to the above problems.



Project Implementation:

Every lab is organized as an online quiz to guide students in performing hands-on work through
both reading and visual instructions. All labs are carefully designed so that each step covers only
one small topic or specific hands-on task. Each step is presented as a quiz question, beginning
with the process goal followed by detailed instructions, similar to the regular instructions in a
hardcopy lab manual. Additional visual aids, such as pictures and hyperlinks, may also be
included in the written instructions. A short demonstration video follows the detailed
instructions. After students complete the hands-on work for the step by following the instructions
or demo video, or both, they must answer a question related to the step before proceeding to the
next one. The lab is graded according to the response to the questions. Figure 1 shows one step
instruction implemented in the project where the purple text and block show every part in one
step.

If some detailed instructions about how to use lab equipment are difficult to cover in the written
instructions, they can be easily reviewed through demo videos. Specific information, such as
details related to the response question, is more easily located in the written instructions than in
the demo videos. Students can use the written instructions, the demo video, or both as a real-time
tutor whenever they encounter problems with hands-on work.

Only one step is shown on the screen at a time, and the graded question encourages students to
complete the related work carefully. This approach also helps prevent cheating, as instructors can
observe that the lab is being completed step by step, making it difficult to copy or use other
students' files.

The quiz tool helps students save their progress, allowing them to stop and resume their lab work
at any time. It also enables instructors to quickly evaluate student performance, so common
problems can be addressed promptly. problems can be addressed promptly.

Project Evaluation:

The proposed method was implemented in the Introduction to Microprocessor Systems lab.
These labs focus on program design and using an oscilloscope to troubleshoot hardware and
software errors. Many students struggled with the labs for various reasons. A survey, as shown in
Figure 2, was conducted after the proposed method was used. According to student feedback, the
proposed method helps students in their hands-on work.

The idea of the project was presented at 2024 ASEE annual conference.

Suggestion to the Project Implementation and Future Work:

To maintain student interest, each video was kept short (most are 1 to 2 minutes long) when the
project was implemented, which required significant time to edit the demo videos. Typically, the
video was recorded for the entire lab and then edited into shorter segments. It is recommended to
use a faster computer with more RAM for video editing.

Due to the positive student feedback, this method will be adopted in another class involving
more hands-on work with microprocessors, computers, and physical lab equipment. Future work
will be supported by D2L’s the Brightspace Innovation Grant in Purdue University.
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Follow the following instruction carefully before you answer the question at the end
of this step.

Question 7 (1 point) Purpose of the current step

(Use GNU ARM linker arm-none-eabi-Id to link object files and create an executable)
file.

ﬁpe arm-none-eabi-Id -Ttext Ox0 -o testcode.out testcode.o and press enter key to \
use linker to link the object file testcode.o and create an executable file testcode.out
which is specified by option -o. Use dir command to see the new file under the
directory ecet205.

&% Command Prompt Detail

C:\ecet2@5>arm-none-eabi-1d -Ttext ©x@ -o testcode.out testc instruction

C:\ecet2@5>dir
Volume in drive C has no label.
Volume Serial Number is 128A-247F

Directory of C:\ecet2@5 Picture

10/29/2019 ©4:17 PM <DIR>
10/29/2019 ©4:17 PM <DIR>

10/29/2019 ©4:02 PM 772 testcode.o
18/29/2019 ©4:17 PM 66,324 testcode.out
10/29/2019 ©3:55 PM 236 testcode.s

3 File(s) 67,332 bytes

k 2 Dir(s) 123,986,145,280 bytes free /
( /[Demo Video] )The link of the demo video
ﬂ?uestion: \

What is the program arm-none-eabi-Id used for?

]

O Itis used to check a program's function error.
() Itis used to translate a source code into a machine code.

O It is used to copy several files into one file.

(™ Itis the GNU linker for ARM architecture and is used to combine multiple object
files and libraries into a single executable file. The linker performs tasks such as
symbol resolution, relocation, and address assignment, ensuring that all

\ references to symbols and memory addresses are correctly resolved. /

Response question
Make sure you answer the question.
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Submit Quiz 6 of 18 questions saved

Figure 1 A sample of one step in a quiz format lab manual
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() Has Start Date

M4 2/20/2025
D Has End Date

= 2/27/2025 Apply
First Attempts (16}
Question 1  Difficulty: 1

In general, do you like the quiz format labs?

3 .

Include exempted users in stats

First Attempts

Export to CSV Export to Excel

What do the statistics on this page mean?

Yes. I 11 (68.75 %) Average Grade: 2 / 2 (100 %)
No. — 3 (18.75 %) Standard Deviation: 0.00 %
It does not matter to me. Any 3 (18.75 %) o -Pcin.t Biseriali n/a
format works for me. — Discrimination Index: 0.00 %
Question 2 Difficulty: 1
What do you think of the quiz format lab?
= Yes, |really like this format. | can try
a lot of times to help me raise my I 9 (56.25 %)
grade.
Average Grade: 2 / 2 (100 %)
= Yes, |really like this format. | can try Standard Deviati ,
a lot of times to help me learn how 8 (50 %) tandard Deviation: n/a
to do it. Point Biserial: n/a
I don't like it. It takes too much time. mm— 2 (12.59) Discrimination Index: n/a
| still feel more conformable usin
i, ¢ p— 4 (25%
traditional lab.
Question 3 Difficulty: 1

Lab 10 is a little bit different with others. The first line of every step summary what we will to do. If you know how to do it, you do
not need to read the following instructions. If you don't know how to do it, you may follow the detail instructions. There is a short
demo video at the end. You can also use the video to see how to do it. You can also review the video even you know how to do it.
Question in each step ensure that you really did that step and got credit for it.

What do you think of this structure compare with others?

The demo video helps when | don't

=
. [ 11 (68.75 %

know how to do it. ¢ )
= The explanation in instructions

helps me understand the reason | | 10 (62.5 %)

did in that step.

L . Average Grade: 2 / 2 (100 %)

= The explanation in instructions 5 (31.25 %) o

teaches me how to do that step. I— : Standard Deviation: n/a
= The question helps me to have a Point Biserial: n/a

- ) — 7(4375%) . .. .

better understanding of what | did. Discrimination Index: n/a
= Too much information. Only format 1 (6.25%)

is enough.
= | don't like the question at the end. 0 (0 %)

Mo Response - 1 (6.25%)

Figure 2 Student survey



Appendix A:

Sample lab packages are included in this report.

Appendix B:

Actual Budget:

Iltems Cost Fund

Pay to the written instruction reviewer and $466.90 | ECETDHA MINIGRANT
transaction fee

Print material for reviewer $250.32 | ECETDHA MINIGRANT
Support hardware $120.10 | ECETDHA MINIGRANT
SK-S7G2 microcontroller board PFW

Video edit software and computer PFW

USB camera and lab equipment PFW

Total | $837.32




