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Human Computer Interaction in Education
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Abstract: Human-Computer Interaction (HCI) is no longer the
sole study of information technology or computer science but now
it has covered the area of medical, entertainment, etc. As the
application of HCI is increasing, so is the requirement of students
to work in a multidisciplinary environment. Making students
comfortable working in a multidisciplinary environment is not an
easy task. The students are required to make pretty much aware
and comfortable with the underlying problem statement. The
evolution of HCI in education is to make sure that students can
understand the concepts and working of the model in a more
effective way. The goal of this project is to create a web-based
e-Learning tool, ‘Path Finding Visualizer’. It refers to computing
an optimal route between the specified start node and goal nodes
visualizing shortest path algorithms. The conceptual application
of the project is illustrated by the implementation of algorithms
like Dijkstra’s, A*, and DFS. The end product is a web application
so that any user can easily see and learn the working of the
algorithms  through  perceivable  visualizations.  The
user-friendliness of the project provides the user with easy
instructions on how to operate it. The initial results of using the
application show promised benefits of the e-Learning tool towards
students getting a good understanding of shortest paths
algorithms.

Keywords: Path Finding Visualizer, Graph, Education, Data
Structures

I. INTRODUCTION

The system of bringing forward new ideas with the help of

human knowledge is a way of science [1]. With the evolution
of HCI in recent decades, it has been shown that there is a
requirement of creating a more interactive layout to represent
the theoretical aspects [2]. For HCI, to enhance the
pedagogical discipline, it is essential to have a system that
could handle the past along with the current scenario in
trouble solving manner. This result provides a way of
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question answering as per the user demand and helps us out
in providing the outputs as per the desire.

The area has dragged a lot of involvement from the
researchers. The embedding innovative idea of education into
the traditional education system is quite difficult. Bannon [3]
has argued that the education systems are required to be
changed to synchronize with technology. However many
studies have proved its merits. The paper presents a tool that
can help students to learn the basic concepts of algorithms
which a high probability of know-how the algorithm has
actually worked. The basic idea behind the project is to make
students clear and aware of the working of algorithms so that
they can compare them and can use them for future
perspective.

The paper is structured in the following sections: in section 11
literature review is presented, followed by the methodology,
results, and conclusion of the present work in the following
sections.

Il. LITERATURE REVIEW

The paper initially introduces the Multimodal Interaction
System, including its design and operating mechanism, as
well as practical applications [4]. Apart from standard
technology devices such as keyboard, mouse, and screen
touching, the latest voice and face expression recognition
technology can be employed for data input. The standard
screen display, as well as the most up-to-date voice, faces
expression synthesis, and gesture generating, can be
employed for output. This review paper discusses a number
of wvarious major research topics in the field of
human-computer interaction in the context of e-commerce
and education [5][6]. It identifies some of the difficulties
users have when exploring Web sites and doing information
searches, as well as various study areas for improving
navigation and search. It also examines the importance of
emotional intelligence in the realm of human-computer
interaction [7], where the initial answer is to recognize the
Basic Emotions utilizing cultural commonalities for easy
differentiation [8]. Once you’ve gotten over the basic
emotional, cultural, and individual differences, you’ll run
into design challenges and opportunities.

It looks at how the design process, which is a crucial aspect of
HCI work, has been conceived of and applied in the area of
education. This paper explores the issue of theory and how
various theoretical stances affect the creation of educational
technology. In the existing system, it is difficult to understand
the different algorithms proposed in design analysis and the
algorithm’s  subject because there was no visual
representation of the algorithms. Precise investigation of the
cumbersome information present was not completely
absorbable for better grasping of the algorithms.
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It emphasized how viewpoints in HCI reflect these contrasts
as well, ranging from studies that look at how people interpret
and respond to interface changes on screens to studies that
look at societal concerns related to the use of technology in
various situations. The paper makes the case that integrating
design processes with pertinent learning theories can lead to
more complex designs of learning technologies [6].

I11. METHODOLOGY

The path finder finds the shortest path between two points,
this project visualizes numerous path finding algorithms [10].
The algorithms are designed in a way to be visualized in 2D
grid, the user has the control to select the algorithm to be
visualized and draw walls as obstacles within the grid. When
the visualization is finished the path from the start to end
node is highlighted in yellow color [11].

A. Picking An Algorithm

The project involves numerous pathfinding algorithms
some of them are weighted and some are unweighted and all
the algorithms doesn’t guarantee the shortest path. The user
can select the algorithms which he/she has to visualize and
after clicking the visualize button all other buttons will be
freezed and will be freezed when the visualization will
end[9].

B. Algorithm Description

The project involves 4 algorithms, BFS (Breadth First
Search) Algorithm, DFS (Depth First Search) Algorithm, A*
Algorithm, Dijkstra’s Algorithm.

a. Breadth First Search Algorithm

Breadth First Search is a graph traversal algorithm in a data
structure that works on the principle of traversing the graph
which here is in form of a 2D grid and explores all the
neighboring nodes after that it selects the nearest neighbor
and explores all unexplored neighbors. Breadth First Search
uses a queue to store unexplored nodes and puts every vertex
in two categories: visited and not-visited. Breadth First
Search guarantees the shortest path [14].

b. Depth First Search Algorithm

Depth First Search is a recursive graph traversal algorithm for
traversing the vertices of the graph. Since it is a recursive
algorithm it starts with a root node and goes deeper and
deeper until it finds the goal node or the node with no
children. However, it does not ensure the shortest path [15].

C. Dijkastra’s Algorithm

The Dijkstra algorithm is one of the prominent algorithms to
find the shortest path from the source node to a destination
node. It uses the greedy approach to find the shortest path.
The concept of the Dijkstra algorithm is to find the shortest
distance (path) starting from the source point and to ignore
the longer distances while doing an update [13].

d. A* Algorithm

A-Star is the most common technique that is used to find the
shortest path in a real-life situation. A-star is simple and
efficient algorithm. A-star uses a heuristic function and cost
that provides some additional information regarding how far
we are from the goal node [12].

C. Adding Walls

Users can click on the grid anywhere to create a single wall or
can drag through the grid wherever he/she want to create
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walls. Walls act as obstacles that are not penetrable that give
a more clear understanding of the algorithms.
D. Description of the Algorithms

On the right sidebar, the description about all the algorithms
are mentioned in the accordion, so that user’s can also read
about the working of the algorithm.

IV. SYSTEM IMPLEMENTATION
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Figure 1. Flowchart of algorithm flow

The proposed system is built on React Js, a javascript
framework created to visualize various path-finding
algorithms, there were seven phases of the implementation.
The first phase was building the 2D graph grid. The project
has a ‘Path Finding Visualizer’ component and for the
creation of the 2D grid HTML table component is used where
a bunch of nodes was used and iterated through all the rows
and columns and the start point is highlighted with green
color and the finish point is highlighted with the red color.
The second phase was to add walls and event listeners there
are three mouse listeners, ‘handle mouse down()’, ‘handle
mouse enter()’, ‘handle mouse release()’ added to create
walls because users don’t want to click again and again to
create walls the user would just drag the mouse over the grid
and click and release the mouse button to create walls and the
grid with the walls will not be visited by the algorithms. The
next phase was animating the nodes. When the user clicks on
the visualize button the function for the particular algorithm
is called and it keeps track of all the visited nodes in an array
after a few milliseconds the state will be updated with dark
blue color and when the goal node is reached the distance is
marked with the yellow color.
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The next phase was including some other functionality such
as clear walls and a clear grid. When the clear grid event is
called except for the start node, goal node, and walls it clears
the total path and empties the arrays, and resets all the other
states to default. When the clear Walls function is called it
removes all the walls by iterating through the grid and all the
classes with the name ‘wall-node’ are disabled. The next
phase was adding the accordion where all the description of
the algorithm is written for the accordion there is separate

PathFinding Visualizer
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component is created named ‘accordion’ which comprises of
an accordion list, accordion body, and accordion data.

V. RESULTS

The aim to visualize the path from the source node to the
destination node has been efficiently visualized using various
kinds of calculations.

Description and Algorithm
The Optimal Path is defined in Yellow Color
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Figure 2. Insert Random walls in grid

PathFinding Visualizer

Description and Algorithm
The Optimal Path is defined in Yellow Color
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Figure 3. Path Found by A* algorithm
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VI. FUTURE WORKS

The refinement of the project which will enhance and
intricate better educational practices in effective ways are:
e Improving the Ul of the website.
e Adding more algorithms for visualization Adding
more features such as weighted walls

VIl. CONCLUSION

With the consummation of the project, the assignment of
Visualizing Path Finding was fully accomplished. The
captious loophole between the hypothesis and functional
comprehension in various shown regions has refined
calculation acknowledgments. The primary objective of the
framework is to reconcile the informatory climate and
understudies to work with tutoring expertise in a skilled
manner.

DECLARATION

Funding/ Grants/

Financial Support No, | did not receive.

The article bears No conflicts of
interest to the best of our
knowledge.

No, the article does not require
ethical approval and consent to
participate with evidence.

Conflicts of Interest/
Competing Interests

Ethical Approval and
Consent to Participate

Availability of Data
and Material/ Data
Access Statement

Not relevant.

Ananya Khurana, Rohan Raj
and Satender Kumar have done
the coding, execution and testing
part. Neha Garg supervised the
work.

Authors
Contributions

REFERENCES

1. De Bono, E. (1990). Lateral thinking: Creativity step by step. New
York: Harper & Row.

2. Faiola, A., Matei, S.A. Enhancing human-computer interaction
design education: teaching affordance design for emerging mobile
devices. Int J  Technol Des Educ20, 239-254 (2010).
https://doi.org/10.1007/s10798-008-9082-4 [CrossRef]

3. L. Bannon, “Reimagining HCI: toward a more human centered
perspective,” Interactions, vol. 18, no. 4, 2011, pp. 50-57. [CrossRef

4. Jaimes, A. and Sebe, N., 2007. Multimodal human-computer
interaction: A survey. Computer vision and image understanding,
108(1-2), pp.116-134. [CrossRef

5. Nah, F.F.H. and Davis, S., 2002. HCI research issues in e-commerce.
Journal of Electronic Commerce Research, 3(3), pp.98-113.

6. Bansal, H. and Khan, R., 2018. A review paper on human-computer
interaction. International Journals of Advanced Research in Computer
Science and Software Engineering, 8, pp.53-56. [CrossRef]

7. Carroll, J.M., 1997. Human-computer interaction: psychology as a
science of design. Annual review of psychology, 48(1), pp.61-83.
[CrossRef]

8. Brave, S. and Nass, C., 2007. Emotion in human-computer
interaction. In The human-computer interaction handbook (pp.
103-118). CRC Press. [CrossRef]

9. Yadav, N., Dhameja, K., & Chaubey, P. (2021, December). Path
Finding Visualizer Application for Shortest Path Algorithm. In 2021
3rd International Conference on Advances in Computing,
Communication Control and Networking (ICAC3N) (pp. 1669-1672).
IEEE. [CrossRef

10. Goswami, B., Dhar, A., Gupta, A., & Gupta, A. (2021, November).
Algorithm Visualizer: Its features and working. In 2021 IEEE 8th
Uttar Pradesh Section International Conference on Electrical,

Retrieval Number:100.1/ijdm.A1625053123
DOI:10.54105/ijdm.A1625.053123
Journal Website: www.ijdm.latticescipub.com

Electronics and Computer Engineering (UPCON) (pp. 1-5). IEEE.
CrossRef]

11.  https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&sc
ope=site&authtype=crawler&jml=09735151&AN=159453089&h=g
epaAGOI8rZrl%2fWzDueqKLcRT1DRxf2cBggNfsY02aA6%2f9Zh
sZmHyLzuHHwWF1WyJMuLr3Pzq8yoHIqTIDbx4nQ%3d%3d&crl=
c&resultNs=AdminWebAuth&resultLocal=ErrCrINotAuth&crlhash
url=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3d
site%26authtype%3dcrawler%26jrnl%3d09735151%26 AN%3d1594
53089

12.  https://en.wikipedia.org/wiki/A*_search_algorithm

13.  https://en.wikipedia.org/wiki/Dijkstra%z27s_algorithm

14.  https://en.wikipedia.org/wiki/Breadth-first_search

15.  https://en.wikipedia.org/wiki/Depth-first_search

AUTHORS PROFILE

Ananya Khurana, currently pursuing Bachelor of
Technology, Computer Science from Manav Rachna
International Institute of Research and Studies,
Faridabad, Haryana. She has published research paper
on “Evaluation of Eye Blink Detection Techniques for
Drowsy Drivers”. Her research interest is in Artificial
Intelligence.

Rohan Raj, currently pursuing Bachelor of
Technology, Computer Science from Manav Rachna
International Institute of Research and Studies,
Faridabad, Haryana. He has published research paper
on “loT Based Secure Home Automation using
NLP”. His research interest are in Artificial
Intelligence.

Satender Kumar, currently pursuing Bachelor of
Technology, Computer Science from Manav Rachna
International Institute of Research and Studies,
Faridabad, Haryana. He has published research paper
on “lIoT Based Secure Home Automation using
NLP”. His research interest are in Cybersecurity.

Neha Garg, is currently working as a Assistant
Professor, MRIIRS, Faridabad, India (around 14
years teaching experience)) M. Tech from
Banasthali Vidyapith, Near Niwai, Rajasthan and
Ph. D. pursuing in Computer Science and
Engineering from MRIIRS, Faridabad, India. She
has recently published a book “Analysis and Design
of Algorithms- a Beginner Hope” with BPB
Publication House. She has supervised and Guided research projects of
B.Tech She have published research papers and book chapter in field of Big
data, and Data Mining. Her research interests are in the area of “Big Data
Analytics” and “Machine Learning”.

Disclaimer/Publisher’s Note: The statements, opinions and
data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of the Lattice
Science Publication (LSP)/ journal and/ or the editor(s). The
Lattice Science Publication (LSP)/ journal and/or the
editor(s) disclaim responsibility for any injury to people or
property resulting from any ideas, methods, instructions or
products referred to in the content.

Published By:
Lattice Science Publication (LSP)
© Copyright: All rights reserved.


http://doi.org/10.54105/ijdm.A1625.053123
http://www.ijdm.latticescipub.com/
https://doi.org/10.1007/s10798-008-9082-4
https://doi.org/10.1007/s10798-008-9082-4
https://doi.org/10.1145/1978822.1978833
https://doi.org/10.1016/j.cviu.2006.10.019
https://doi.org/10.23956/ijarcsse.v8i4.630
https://doi.org/10.1146/annurev.psych.48.1.61
https://doi.org/10.1201/9781410615862-13
https://doi.org/10.1109/ICAC3N53548.2021.9725716
https://doi.org/10.1109/UPCON52273.2021.9667586

