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Introduction

e Block programming is
commonly used to teach
young students about
coding

e They fail to incorporate
body movement and
kinesthetic learning
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Contribution

We have integrated kinesthetic
learning into block programming
exercises to increase students’
curiosity and engagement in
coding and we introduce design
considerations around creating
such an activity.
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Background

1. Block-based programming
2. Kinesthetic Learning

Research from the Cyprus Interaction Lab [4]
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Demo
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http://www.youtube.com/watch?v=ximyWPBqPao

Technical Design
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Pilot Study Insights About Design Considerations

e Accessibility across low-end computers
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e Real-time input and feedback
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Methods

e Hypothesis

(©)

Users will evaluate PoseToCode to
be a usable system

e Procedure

e Data Collection
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Results

e Quantitative
o SUS Scores
m PoseToCode: 63.75
m Code.org: 75 100
o Mann-Whitney tests
m PoseToCode more difficult

than Code.org i
e Qualitative
2
o 5/10 participants prefer I I
PoseToCode 0
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

o Themes from participant quotes:
m PoseToCode is more active
than than Code.org
m Code.org is easier to use

SUS Scores Code.org vs P2C

Code.org [l P2C

75

o

[3,]

Participant
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Limitations and Future Work

e Technical glitches
e Long surveys

e |[ndividual interviews .
e Arbitrary seated /

standing interaction
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Key Takeaways

GOAL:

e Our work explored:

o Introducing embodied learning capabilities
into block-based programming toward
encouraging student curiosity for coding

o Designing a usable system

e Learned about key design considerations and
necessary improvements for designing
web-accessible embodied activities like
PoseToCode

Repository: https://github.com/interaction-lab/PoseToCode

Demo: https://posetocode.web.app/tutorial.html

13~ 14


https://github.com/interaction-lab/PoseToCode
https://posetocode.web.app/tutorial.html

References

[1] J. Schilling and R. Klamma, “The difficult bridge between university
and industry: a case study in computer science teaching,” Assessment &
Evaluation in Higher Education, vol. 35, no. 4, pp. 367-380, 2010.

[2] N. Zamin, H. Ab Rahim, K. Savita, E. Bhattacharyya, M. Zaffar, and

S. N. Katijah Mohd Jamil, “Learning block programming using scratch
among school children in malaysia and australia: An exploratory study,”
in 2018 4th International Conference on Computer and Information
Sciences (ICCOINS), pp. 1-6, 2018.

[3] T. W. Price and T. Barnes, “Comparing textual and block interfaces

in a novice programming environment,” in Proceedings of the Eleventh
Annual International Conference on International Computing Education
Research, ICER ’15, (New York, NY, USA), p. 91-99, Association for
Computing Machinery, 2015.

[4] D. Weintrop and U. Wilensky, “Comparing block-based and text-based
programming in high school computer science classrooms,” ACM Trans.
Comput. Educ., vol. 18, oct 2017.

[5] D. Weintrop and U. Wilensky, “To block or not to block, that is

the question: Students’ perceptions of blocks-based programming,” in
Proceedings of the 14th International Conference on Interaction Design
and Children, IDC 15, (New York, NY, USA), p. 199-208, Association

for Computing Machinery, 2015.

[6] E. Eika, “Learning in higher education under the covid-19 pandemic:
Were students more engaged or less?,” International Journal of English
Linguistics, vol. 11, no. 3, p. 96, 2021.

[7] M. Macedonia, “Embodied learning: why at school the mind needs the
body,” Frontiers in psychology, p. 2098, 2019.

[8] T. L. Pittinsky and N. Diamante, “Going beyond fun in stem,” Phi Delta
Kappan, vol. 97, no. 2, pp. 47-51, 2015.

[9] S. N. H. Mohamad, A. Patel, Y. Tew, R. Latih, and Q. Qassim,
“Principles and dynamics of block-based programming approach,” in
2011 IEEE Symposium on Computers Informatics, pp. 340-345, 2011.
[10] A. Seyfi and A. Patel, “Briefly introduced and comparatively analysed:
Agile sd, component-based se, aspect-oriented sd and mashups,” in 2010
International Symposium on Information Technology, vol. 2, pp. 977—
982, 2010.

[11] M. Resnick, J. Maloney, A. Monroy-Hern'andez, N. Rusk, E. Eastmond,
K. Brennan, A. Millner, E. Rosenbaum, J. Silver, B. Silverman, et al.,
“Scratch: programming for all,” Communications of the ACM, vol. 52,

no. 11, pp. 60-67, 2009.

[12] F. Kalelioglu, “A new way of teaching programming skills to k-12
students: Code. org,” Computers in Human Behavior, vol. 52, pp. 200—
210, 2015.

[13] A. Paniagua and D. Istance, Teachers as Designers of Learning Environ-
ments: The Importance of Innovative Pedagogies. Educational Research
and Innovation. ERIC, 2018.

[14] P. Kosmas, A. loannou, and P. Zaphiris, “Implementing embodied
learning in the classroom: effects on children’s memory and language
skills,” Educational Media International, vol. 56, no. 1, pp. 59-74, 2019.
[15] M. A. Shakroum, K. W. Wong, and C. Fung, “The effectiveness of
the gesture-based learning system (gbls) and its impact on learning
experience,” Journal of Information Technology Education: Research,

vol. 15, pp. 191-210, 2016.

[16] L. Streeter and J. Gauch, “Teaching introductory programming concepts
through a gesture-based interface,” in International Conference on
Human-Computer Interaction, pp. 116-123, Springer, 2018.

[17] C. Lugaresi, J. Tang, H. Nash, C. McClanahan, E. Uboweja, M. Hays,
F. Zhang, C.-L. Chang, M. G. Yong, J. Lee, et al., “Medi-

apipe: A framework for building perception pipelines,” arXiv preprint
arXiv:1906.08172, 2019.

[18] E. Pasternak, R. Fenichel, and A. N. Marshall, “Tips for creating a
block language with blockly,” in 2017 IEEE blocks and beyond workshop
(B&B), pp. 21-24, IEEE, 2017.

[19] A. Bangor, P. Kortum, and J. Miller, “Determining what individual sus
scores mean: Adding an adjective rating scale,” Journal of usability
studies, vol. 4, no. 3, pp. 114-123, 2009.

[20] B. Klug, “An overview of the system usability scale in library website
and system usability testing,” Weave: Journal of Library User Experi-
ence, vol. 1, no. 6, 2017.

[21] N. Caplar, S. Tacchella, and S. Birrer, “Quantitative evaluation of
gender bias in astronomical publications from citation counts,” Nature
Astronomy, vol. 1, no. 6, pp. 1-5, 2017.

[22] M. L. Dion, J. L. Sumner, and S. M. Mitchell, “Gendered
citation

patterns across political science and social science
methodology fields,”

Political analysis, vol. 26, no. 3, pp. 312-327, 2018.

[23] J. D. Dworkin, K. A. Linn, E. G. Teich, P. Zurn, R. T.
Shinohara,

and D. S. Bassett, “The extent and drivers of gender
imbalance in

neuroscience reference lists,” Nature neuroscience, vol. 23,
no. 8,

pp. 918-926, 2020.

[24] D. Maliniak, R. Powers, and B. F. Walter, “The gender
citation gap

in international relations,” International Organization, vol. 67,
no. 4,

pp. 889-922, 2013.

[25] S. M. Mitchell, S. Lange, and H. Brus, “Gendered citation
patterns

in international relations journals,” International Studies
Perspectives,

vol. 14, no. 4, pp. 485-492, 2013.

14 ~ 14



