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teaching strategies. Intelligent tutoring systems, GIS and remote sensi
adaptive learning platforms f?t‘e examples of Al-assisted learning technolz)g _/U models, T}irtual labs, and ‘
o kn'owle ve. analytical abilities, and spatial thinking, This st dgzef thal.can improve students'
students’ skill development is affected by Al-assisted learning. Under ‘ydmvesngares how  geography
responses were gathered using a survey-based methodology. The findin f’ ‘; uate and graduate students'
students' technical and analytical abilities, increase overall learning 510270“] el vecknologlon boes
impact on 'thetr c'omprehension of difficult geographical concepts. The s’:dgecment, and have a favorable
incorporatmgAI into geography courses can greatly enhance students' practi}c) [0’"‘;5 . ﬂ"e‘ COHC_/llsion tht
Keywords: Artificial Intelligence, Al-Assisted Learning, Geography EducationaSI[a,"III Dczf:Imve ml[é]s

3 opment, GIS,

Remote Sensing, Student Engagement

Introduction
Art- . . . ] . '
ificial intelligence's (AI) quick development has revolutionized education by creating intelligent

and flexible leammg environments. Students' spatial thinking, technical proficiency, and analytical skills in
g::eg;afhy ctould b? 1mprovec¥ by AI ap-plications like GeoAl machine learning in GIS, virtual labs, and Al-
e ;r;ln(; z sc;::ut)g afxlalys.ls. A.mﬁcrfll Intellige.nce (AI) has advanced so quickly that it has d,rastica]ly
o Carryyom <t: S k(; lé}({)Clety, 1.ncludmg e(.iucatlon. Al is the term for computer systems and algorithms
o — (Ris 111 8:. 1l\c;aang, reasoning, p.roblem-solving, and decision-making that normally need
g recerltsse ! orvig, 2021): AI-dn\{en technologies have become more popular in higher
o tycears ecause of their caPac1ty to. support skill-based education, improve student
e ) ate assess‘ments, ax'ld customize learning. Al-assisted learning has become an essential
; contemporary educational environments as universities around the world shift toward technology-
Integrated pedagogy. ¥
. Psacli’:;:larly well—suit?d for Al integration is geograp
el proc: ﬂatllllral smencfes, and fgeospat?al technologies. Understanding intricate spatial patterns,
o TheS§S, un?an-enwronment interactions, and large-scale data analysis are all part of geography

: increasing need for practical skills like Geographic Information Systems (GIS), remote

Sensing, spati : . . . . . .
. agc’h patial andelmg, and data-driven decision-making 18 frequently not satisfied by traditional training
es, which mostly rely on lectures, textbooks, and manual .map work. By enabling interactive,
des creative answers to these

a g
pgzl;;:::’ :}d Skll1.-0riented learning enviror}mentsl Al-assistgd learning provi 5 o wers 0 ¢
'GIS plat flOrm techniques are being employed more and more in geography education 1n ﬁeld.s 'hke mteﬂlﬁng@t
i»mOdeling for 5, a}’tOmated image categorization in remote sensing, spatial patter‘n recognition, .prec.ixctwe
RCollectiveg kinwronmental processes, and virtual simulations for field-based learning. The:se apph?atlons——
‘ leaming :ln d oW @s .G_COAI—Combine geospatial technologies with Al methods as. machine learning, deep
challeng,in da_ta mining (Li et al., 2020). By enabling students to interact with real-world data and
°Pp0nunitig spatial problems, GeoAl has not only transformed geographical research but also created new
es for education.

S;::igzz‘l’]elEOpmen.t has been a primary priority of glob
‘ multidisciplina duca“?ﬂ Policy (NEP) 2020, which prioritiZ
Sducation ry education. Geography, with its strong practic
i ._Another essential characteristic_of Al-assi
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engagement and motivation. According (0 rescarch, interactive and adaptable learning environ

students' attention and involvement, especially in
2020). Additionally, Al-assisted learning promotcs ir
academic backgrounds and levels of prior knowledge
benefits, the use of Al into geography teaching presents various obstacles and issues. The ;
access to technology, a lack of faculty training,
important challenges.

Empirical research on Al in education have been focused on engineering, medical, and ¢,
science fields, with less emphasis paid to geography education, particularly in terms of stude:tlput.er
development. Existing research shows that Al has the potential to improve academic performane E
engagement; however, subject-specific studies are needed to investigate how Al tools contriby; i
disciplinary skills such as spatial analysis, cartographic interpretation, and geospatial data handling (1, efaio
2022). 3

. B lnen[ .
reas considered as complicated Sing
aree p or abStract Ch r%e

rclusive and flexible schooling. Studentg iy N et
1

might benefit from tailored learning pathg th Variou;

. DeSp]te “S
the ethical application of Al, and daty Pl‘i\%:cal divid,
Y are g

Both conceptual knowledge (physical, human, and environmental geography) and practicg abilit;
(GIS, spatial data interpretation, mapping, and field data analysis) are necessary for geography educatiozs
Students are frequently not fully engaged in the development of practical skills through traditionai
instructional approaches. By providing interactive simulations, automated tests, customized learning
pathways, and predictive feedback, Al-assisted learning fills this gap. Al-assisted learning is a game changer
in geography education, providing novel ways to improve conceptual comprehension, practical abilities, and
student engagement. N

Objectives - : :
1. To explore the adoption of Al-assisted learning tools among Geography students.
2. To analyze the impact of Al tools on skill development, including GIS, spatial analysis, and research
capabilities. o o -
3. To identify students"pérééptions regarding Al-based learning in Geography.

Database and Methodology:‘” . L -
A descriptive survey-based research design was used to collect data from Geography students.

Undergraduate and postgraduate Geography students from various colleges were selected. Primary data was
collected through field survey and through the questionnaires. Questionnaire was formulated on account of
all the relevant aspects mentioned above in terms of AI-Assisted Learning and Skill Development amoag
Geography Students. Quantitative responses were analysed using percentages, mean Scores, and charts.
Qualitative responses were coded and analysed for common themes. The current study is based on 2
questionnaire survey administered toyundergraduate and postgraduate Geography students to determine .‘he
effect of Al-assisted learning in skill development. A fotal of 112 valid replies were collected, representi’s
students from the BA, MA, PG Diploma Geoinformatics and M.Sc. Geoinformatics these geography
programs. Percentage analysis was utilized to assess the data and better understand students’ attitudes 8D
Al-based learning tools. : 2 Blat =\ el

Results and Discussion:

The study's findings show that Al-assisted learning improves academic engagement ¢
development in Geography students. The majority of respondents reported often using Al tool.s i o
GIS-based Al features, virtual simulations, and intelligent tutoring systems to improve their glz;mil‘g
complicated geographical topics. This confirms previous research that shown that Al-powere id
environments increase deeper conceptual clarity through visualization, adaptive material de

and skill
ncludiﬂg

|
fivery, a4 ™

feedback (Chen et al.,, 2020). Geography, being a spatially dense science, benefits immensely quch ®
enabled visual analytics and simulations, which assist students in understanding abstract phenonwnanfort "
climatic variability, land-use dynamics, and geomorphological processes. Students' greatel Coal oden®
managing GIS and spatial data highlights the importance of Al in bridging the 8P betwee!
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al application. These findings are consistent wip, L
ns ts' technical abilities and self: T Luetal. (2022
e ing improves students’ '€ self-efficacy in higher eqycg;q.
arnl :f A[-ASSiSted Learning: When students were asked if AL ation
m,ditional teaching techniques, 60.7% agreed, while 24.1%
:;ns% disag[eed with this assertion. This defmltely deon
W evel f r-AI_aSsisted Jearning among Geography students. The findj
e fo ptual clarity by offering interactive information, real-tim

g and aCfu

who saij( that AL

ass?sted leamning i mor
thought it wag effective to somc
stra'tcs a substantia] favourablz
ngs indicate that A] technologies
e feedback, and quick access to

SS

A o conce
| . )
\ l“pin" resources (Fig- l). ine: Wh d

e ¢ Al-Assisted Learning: en students were asked if Al-assisted leamning is mo
§ re

han traditional teaching techniques, 60.7% agreed, while 24.1% thought it was effective to so
9.8% disagreed with this assertion. This definitely demonstrates a substantial favouralr;]l:
for Al-assisted learning among Geography students. The findings indicate that Al technologies

eferenc® ) ffering interactive inf ) :
ptual clarity by offering nteracive in ormation, real-time feedback, and quick access to

impmve COIlCG

ources.
d Remote Sensing Learning: One of the most important conclusions concems technical skill

When asked if Al makes GIS and Remote Sensing simpler to understand, 58.9% agreed, with
does to some extent. Only 1.8% disagreed. This suggests that Al-powered platforms,
g, and visualization tools significantly simplify geospatial technologies and make

o Jeaming T
Alin GIS an
improvement.
39.3% saying it
automated data processin |
them more accessible to students (Fig. 2).

i L4

Al makes GIS and Remote Sensing
easier to learn Response in %

Effectiveness of Al-Assisted Learning
Response in %

= Yes s No e Sometimes

s Yes = No = Sometimes

Fig. 2

Improvement of Data Analysis Skills: A whopping 98.2% of students believed that AI has enha

data analysis skills, with only 1.8% disagreeing. This finding glends substantial support to the clairg thatti ::I
Improves analytical and computational abilities, which are critical components of geography education,
h-based learning.

notably in spatial analysis, environmental modeling, and researc :
When asked if A increases employability abilities, 56.3% of ’students.rephed 'fav.o .
Unclear, and 14.3% disagreed. Although the majority recognized Al's significance if Improvio i
abilities, the comparatively high proponionfbf ambivalent responses sugge.sts a need for mor
Monization between Al technologies and industry-relevant geospatial applications. ot system tha
Overall, the data shows that students see Al-assisted learning as a powcrﬁll. sup};‘] g
- "™roves. comprehension, self-learning, technical abilities, and analytical C‘_“p“c"y' A;)lcchm;logies-
i ondents voiced worr iC’S about acccss;bilily technological complexity, and reliance f)n e ehes.
€se findings highlight the importance of a baianccd mix of Al and c.onchuionjzl\l ccilllll;::‘\llin(()): t:)ly] g
ang| -The study also found that Al-assisted learning improves .Skl”-Ol'lCl'l(L( (i(,dcms.
Ycal thinking, problem-solving ability, and digital literacy in geography St

e nced their

urably, 29.5% were
g job-related
urricular

Students said Al
remote sensing spatial analysts,

tech
nolop; . aniae like
and g Bi¢s were especially valuable for acquiring technical abilitics [1ke 1€ rcospatial scicnces: urban
ata Interpretation, which are required for professionnl employment 1 &
551
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e the generally good opinion, a number of obstac|

3 it
sental management. Desp! ! : '
ftware, insufficient technical knowledge, ang i

access to advanced s0 '
vity. These problems mirror UN.ESC.O'S'(2021) Womf:s about the digita
and uneven access (0 Al-based educational tools. The f"md‘lng.s indicate that, while AI. h‘as the -
alter geography education, its efficacy is contingent f)n institutional support, facul.ty trammg, and CUrTicyly,
integration. As a result, strategic Al-assisted learning erloyment, together‘wnh capacity bUilding -
infrastructure development, is critical for ensuring inclusive and long-term skill development. Overall, g
debate emphasizes that Al is not a replacement for traditional teaching, but rather a complementing toq] -
improves experiential leaming and prepares Geography students for new geospatial and data-driyey

occupations.

Conclusion .
Al-assisted learning is an effective technique for increasing Geography students' knowledge ang

technical abilities. The integration of Al technologies such as GIS Al features, remote sensing models, and
virtual laboratories promotes spatial thinking, analytical abilities, and engagement. Technical impediments
and limited access must be addressed in order to get the best results. Future research may focus on long-term
skill retention and a comparison of traditional versus Al-assisted learning approaches.

The study finds that Al-assisted learning has a considerable impact on skill improvement among
geography students. The survey findings clearly show enhanced conceptual comprehension, greater self-
learning capacity, and significant improvement in technical abilities such as GIS, remote sensing, and data
processing. While students are enthusiastic in Al-based learning, difficulties such as accessibility and
successful implementation persist. As a result, combining Al technologies with traditional pedagogy, as well
as sufficient training and infrastructure support, is critical for improving learning outcomes and preparing
Geography students for upcoming geospatial occupations. ;

€S were
ance on

planning, and environin
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consistent internet connecti diVide
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