Group 20

Dark Mode vs. Light Mode:

Does Display Choice increase Code Reading
Speed with Syntax Highlighting for Novice
Programmers?



Motivation

o Previous research did not take syntax highlighting into account
o Research code readability and learning effectiveness

o Find best display mode to help beginners learn to code

QUALITY
EDUCATION
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Related Work

Sethi et al. (Ergonomics, 2023) and Palmen et al. (CHI, 2023) show that Light
Mode is better:

-> Typing on virtual keyboards is faster in Light Mode
-> Reading Text Speed is faster in Light Mode

However, Shrestha et al. (2024) have shown that students tend to prefer Dark
Mode

-> Visual fatigue is lower according to self-reports
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Research Aim

Does display mode (Light vs. Dark) affect code reading speed and programming

comprehension for novice programmers?

Hypotheses:

Ho: The display mode has no effect on the speed for reading code for novice
programmers.

H+: There is a difference between the speeds of Light and Dark Mode when reading
code for novice programmers.

o

~

v

CTHCI | Light Mode vs. Dark Mode | Lab Group 20 | Research Aim



Methodology: Step 1 - Participants

Mode Preference before:
e N =12 (7 Female, 5 Male) SR oA

e Age 17-38

Dark Mode
36.4%

e Almost all participants were

programming novices

Light Mode
54.5%
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Methodology: Step 2 - Read, Understand & Practice

Need to teach novice participants so they understand basic code

e C code crash course
o Integer and float variables

o |f-else statements

e Two pieces of sample code as warm up

{Participants rated the crash course positively.} .é
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Methodology: Step 3 - Tasks

[ Within-group Design ] => Participants read code in both modes

[ Independent Variable ] => Code in both Light and Dark Mode (VSCode)

[ Dependent Variable ]
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Methodology: Step 3 - Tasks

¢ File Edit Selection - &~ S L C-code-final 8- 0B MBm-e*-*

C If-Else-1.c X ﬁ'>v £ M -
C If-Else-1.c > ...

1  #include <stdio.h> e ]

2 int main() { :

3 int num = -3;

4 if (num > 0) {

5 printf("Positive");

6 } else if (num < 0){

7 printf("Negative");

8 } else {

9 printfi{™"o"):;

10 }

11 return-9;

@ Lnl,Coll Spaces:4 UTF-8 LF {} C & macos-clang-arm64 [}
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Methodology: Step 3 - Tasks

Edit Selection - £ C-code-final

If-Else-T1.c X

If-Else-1.c > ...

kinclude <stdio.h>
int -main() {
int num = -3;
if (num >0) {
printf("Positive");
} else if (num < 0Q){
printf("Negative");

L. alse {
else {

printf("e"),;

@& Ln1,Coll Spaces:4 UTF-8 LF {} C & macos-clang-arm64 [}
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Methodology: Step 3 - Tasks

[ Within-group Design ] => Participants read code in both modes

[ Independent Variable ] => Code in both Light and Dark Mode (VSCode)

[ Dependent Variable ] => Time to find certain integers, floats or if-branches

CTHCI | Light Mode vs. Dark Mode | Lab Group 20 | Methodology
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Results: Data

Mode Preference before: Mode Preference after:

Don't care
9.1%

Dark Mode
36.4%
Light Mode

41.7%

Dark Mode
58.3%

Light Mode
54.5%

1
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Results: Data

Histogram of Time needed for Light mode
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Results: Data

Average time needed:
Light Average (s) 7 . 59 1 S

Dark Average (s) 6 45 1 S

[ p-value = 0.238 ]— Can’t reject Ho!

There is no significant difference between the task completion time
in both display modes.
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Discussion

No statistically significant differences were found

e However, on average the speed of Dark Mode was still faster
e Participants rated Dark Mode as more comfortable

As such it is unlikely that Light Mode poses an advantage when reading code.

e This is in contrast to previous research focusing on monochrome text
e Dark mode's bright syntax enhances visibility and focus.

Perhaps, Dark Mode can help novices learn programming better.

> Further research is needed

CTHCI | Light Mode vs. Dark Mode | Lab Group 20 | Discussion
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Summary

e Previous research suggests Light Mode is
better for productivity

PY PartICIpantS Who were nOV|CeS In H:stogram of Time needed for Light mode
programming were recruited

6

IS

e A C crash course was given to teach basic
programming concepts : H H Hﬂﬂﬂﬂﬂﬂﬂ H .

L ELEL L LS LSS P S @o@@

e On average, Dark Mode was faster PIFTEFFEF e

Don't care
91%

o  But no statistically significant effects were found

e Participants rated Dark Mode as being more
comfortable

Dark Mode
36.4%

e These results are in contrast to previous
research e
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Hlstogram of Time needed for Dark mode
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417%

Dark Mode
58.3%
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Methodology: Step 1 - Participants

e 7/ Female, 5 Male
e Age 17-38

Read code before:

Never @ A couple of times @ Dozen of times

0.0 0.2 0.4 0.6 0.8 10

Programming Experience:

Completely clueless @ Novice @ Intermediate

0.0 0.2 0.4 0.6 0.8 10
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Mode Preference before:

Don't care
9.1%

Dark Mode
36.4%

Light Mode
54.5%
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Data Results

Average time needed:

Light Mode Dark Mode

7.591 seconds 6.451 seconds

Crash course comprehension:
Disagree @ Agree @ Strongly Agree

0.0 0.2 0.4 0.6 0.8 10

C code comprehension:

© Neutral © Agree @ Strongly Agree

0.0 0.2 0.4 0.6 0.8 1.0
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Mode Preference after:

Light Mode
41.7%

Dark Mode
58.3%

Light Mode comfort:

Disagree Neutral @ Strongly agree

@ Strongly Disagree © Agree

8% 42%

0.0 0.2 0.4 0.6

0.8 1.0

Dark Mode comfort:

Disagree Neutral © Agree @ Strongly agree

0.8 1.0

8% 25%

0.0 0.2 0.4 0.6
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