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Abstract  

This study aims to give a research framework for information systems researchers as well as an 

introduction to geographic information systems (GIS). The text highlights the key GIS 

characteristics, features, and capabilities, as well as a research foundation for GIS. 

Additionally, a number of areas for further investigation are recommended, such as GIS 

administration, organisational impacts, collaborative problems, assessments of decision-making 

efficacy, and societal impacts in both developed and developing nations.Urban planning experts 

believe that the Planning Support System (PSS), specifically to make decisions or options for 

alternate uses of the resources at hand with the intention of reaching specific objectives in the 

future.Rather than PSS, which are a class of geo-information systems comprised of 

information/information, models, and perception instruments and are basically evolved to help 

different periods of the planning system and its capability, geographic information systems (GIS) 

have been generally utilized in metropolitan planning exercises.  

Keywords:Geographic Information System, (GIS), Transportation Planning, Collaborative 

1. INTRODUCTION  

PC based arrangements are turning out to be increasingly more typical for doing different 

planning errands. The Planning Emotionally supportive network (PSS) is viewed as being critical 

to metropolitan planning, especially while deciding or determinations in regards to various 

techniques for using assets fully intent on arriving at indicated goals later on. Metropolitan 

planning and advancement have utilized geographic information systems (GIS) as PSSs. A 

gathering of geo-information systems known as PSS were made principally to help different 

phases of the planning system and its capability. They are comprised of information and 

information, models, and representation devices. The GIS-based planning emotionally supportive 
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networks empower organizers and inhabitants to rapidly and actually make and test elective 

improvement situations and decide their reasonable consequences for future land use designs, 

related populace and business patterns, permitting public authorities to pursue all around 

informed planning choice. Due to their going back over, realistic show, data set, and displaying 

capacities, GISs are vital pieces of a PSS, however a PSS can't be made up completely of GISs 

.Furthermore, GIS is a device used to help the dynamic interaction instead of to supply the 

responses in general. In this sense, PSS should likewise consolidate the organizer's all's ordinary 

devices, for example, those for financial and segment examination and conjectures, ecological 

demonstrating, transportation planning, and land use displaying . Innovation like master systems, 

choice help apparatuses like multi-measures choice examination, hypermedia systems, and 

collective choice emotionally supportive networks ought to likewise be incorporated. GIS has in 

any case arisen as a significant instrument in the PSS and impressively works with different 

phases of the metropolitan planning process. This paper first tends to the hypothetical discussion 

around GIS and PSS in metropolitan planning, centers around the meaning of involving GIS as a 

PSS during the time spent metropolitan recovery in Hong Kong, and afterward closes by 

distinguishing potential and restrictions. 

Quite possibly of the main contemporary headway in geology research is the GIS. GIS has 

altogether impacted business venture practice in both general society and confidential areas since 

its advancement during the 1970s. A geographic information system (GIS) is, in general, system 

that spotlights on the information, upkeep, evaluation, and detailing of geographical (spatially 

related) records. Through their ability to store tremendous measures of information, examine it, 

and especially through showing explicitly made cartographic results, they have altered and 

extended geology. 

One of the primary components of a country's monetary system is the transportation business. 

Transport framework permits individuals and items to move about while they take part in 

friendly and monetary exercises. Most assignments have been computerized, but in ventures as 

well as in transportation. 
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1.1 Geographic Information System 

A computer system called a geographic information system (GIS) is made to gather, manage, 

store, retrieve, alter, analyse, and display spatial or geographic data. It offers a method for tying 

databases and maps together, producing visual representations of statistical data, and 

investigating how place affects characteristics and occurrences on the surface of the globe. Even 

though this technique was developed in the 1960s, in the current era of quickly evolving and 

rising technologies, it is still regarded as a technological innovation. The widespread acceptance 

of GIS in spatial data management can be attributed to its simplicity in storing, retrieving, 

querying, manipulating, sending, receiving, copying, and displaying spatial and attribute 

information. Large volumes of information are difficult to handle, store, communicate, receive, 

and copy when using paper maps. By providing a single central location for the storing of all 

types of information, a GIS makes all of these tasks simpler and more feasible. 

Geographic data is saved, managed, and analysed using GIS software in a GIS after being 

collected from various sources such as satellites, the Global Positioning System (GPS), scanned 

or digitised maps, etc. The GIS programme is used to make customised printed maps, do spatial 

analysis, and open, analyse, and modify digital maps. It may also be used to add spatial and non-

spatial data to digital maps that have previously been made. 

2. REVIEW OF LITREATURE  

In a recent report, Kerski, Demirci, and Milson analyzed the utilization of geographic 

information systems (GIS) in schools across 33 countries and gave ideas for working on the 

utilization of GIS in optional training from a worldwide point of view. The review surveyed 33 

countries to assess the overall scene of instructive GIS by analyzing how GIS is perceived, 

applied, and utilized all around the world with respect to significant challenges, potential 

outcomes, and contextual analyses. As indicated by the review, there are as of now not many 

optional schools utilizing GIS worldwide. Notwithstanding, as resident science, an accentuation 

on spatial reasoning, cell phones, open information, and Electronic guide administrations merge, 
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there might be a critical ascent in the quantity of schools, educators, and understudies utilizing 

GIS. 

In their 2013 study, Komlenovic, Manic, and Malinic looked into how new instructional tools 

could be used in geography lessons. The findings show that the majority of students are familiar 

with the GIS out of the several ICTs that are available, but only one third of them possess the 

theoretical understanding and practical abilities necessary for its efficient use. Given the 

problem-oriented learning approach, students who use the GIS said it is a valuable tool that 

significantly adds to the development of cartographic skills and that it is extremely interactive, 

methodical, and exact. These data imply that the GIS and other ICTs are still not fully utilised 

and that teacher presentation, which utilises fewer cutting-edge didactic aids, continues to be the 

predominant technique. 

The condition of GIS education in Taiwanese senior high schools was examined by Wang & 

Chen (2013). Between 2009 and 2010, eleven in-person interviews across the country were done. 

The findings showed that nearly 99 percent of teachers are comfortable teaching about GIS. It 

shows that the existing pedagogical approaches used in senior high schools in Taiwan to promote 

GIS are successful and should be maintained and enhanced. 

To decide whether secondary schools have the fundamental actual framework for the sufficient 

joining of GIS into geology educational programs, Incekara (2012) directed a concentrate in 

Turkey. Do geology educators have the information and capacities important to coordinate GIS 

into their illustrations? How often do geology instructors integrate GIS into their example plans? 

according to the point of view of geology educators, as well as their perspectives and mentalities 

on the utilization of GIS in geology guidance. As indicated by the review's discoveries, 74.6% of 

respondents knew about what geographic information systems (GIS) are and the way in which 

they are utilized, yet almost 79% said that they were uncertain of how to make a GIS action for 

their courses. This demonstrates that while most of educators are know about GIS, they need 

adequate skill in utilizing GIS to educate geology. The absence of essential information on GIS 

and how to integrate it into training, the deficient mechanical framework of schools, and the 
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restricted measure of time accessible to educate and learn GIS are among the main obstructions 

to a compelling utilization of GIS in courses, as per geology educators. Over 80% of the 

instructors unequivocally concurred or concurred that GIS is a urgent device for geology 

schooling, over 60% accept that a topography course without utilizing GIS is missing, and over 

83% of geology educators said they would go to any GIS preparing program that was placed on 

by the Service of Training. 

GIS's place as a particular topic area in three important national boards of education in India was 

investigated by Tiwari and Tewari (2012). While there is considerable standardisation in the core 

curriculum at private and public schools connected to these national boards of education, the use 

of GIS is still restricted to private schools that primarily serve elite populations in important 

Indian urban centres as a pedagogical tool. Despite a rising demand for GIS expertise, there are 

still a number of factors that prevent secondary education from include GIS as a fundamental 

subject. They listed some of the major obstacles that secondary schools all around the nation 

must overcome in order to integrate GIS and related technologies into their core curricula. 

Additionally, they pinpointed particular chances for GIS education at the secondary school level 

in India. 

According to Demirci's (2011) research, adopting GIS activities in a classroom with a single 

computer demonstration by a teacher can be a successful teaching and learning strategy, 

particularly in institutions where geography teachers have limited access to computing resources. 

Similar activities can be used by teachers to introduce pupils to GIS concepts without requiring 

them to invest the entire resources necessary for GIS participation (computers, labs, etc.) 

In order to better understand how teachers use Google Earth and how to support them, Deutscher 

(2011) conducted a countrywide study on the subject. The findings showed that teachers had 

favourable opinions of Google Earth, were more likely to use the tool if it were included in a 

curriculum, believed it would not be difficult to use, had little experience with it in terms of 

professional development, and believed that access to computers was the biggest obstacle. 
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In order to incorporate more geography into the classroom, Tabor (2011) investigated the 

viability of using the psychology theory of dual-encoding to merge geography and history lesson 

preparation. In order to discover potential themes for dual-encoded instructional units and 

accompanying lesson plans, Kansas history and geography standards—with a focus on the tested 

standards—were evaluated as part of the programming activity of the Kansas Geographic 

Alliance. These dual-encoded units and lesson materials were distributed during three sessions. 

The workshops were intended for education faculty members, teachers undergoing in-service 

professional development, and a group of aspiring teachers enrolled in a social studies 

methodologies class. The workshop participants' casual remarks and written responses led to the 

conclusion that dual-encoding will significantly advance geography teaching. Dual-encoded 

courses will increase teacher content and pedagogical understanding, and most significantly, 

students will study both geography and history more effectively. Not only will the knowledge 

offered highlight the influence and value of geography to history teachers and their students. 

Bryant (2010) investigated how the use of a Collaborative Inquiry Model (CIM) during 

professional development affected the frequency of successful GIS use in K–12 schools. Lack of 

curriculum, support, and accessibility to local data are among the challenges to integrating GIS 

in the geography classroom, claims the study. The GIS software is frequently used as a digital 

atlas by the educators who do utilise it in the classroom rather than as a tool for geographic 

investigation. As part of the CIM model, teachers created locally relevant, inquiry-based 

curricula using GIS for the classroom and joined an online professional support network. They 

also took part in a summer in-service programme. 

3. METHDOLOGY  

The methodological approach used by the researcher to address the research problem is 

systematic and rational. For the investigation's problem to be solved, a pre-planned and well-

designed approach is required. The goal of the current study was to create a learning package 

based on geographic information systems (GIS) and evaluate its efficacy. 
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3.1 Method Adopted for the Study 

The goal of the current study was to create and verify a GIS-based learning package (GISBLP) 

for secondary school students and compare it to the current method of instruction using paper 

maps to determine which was more effective (PMIPM). The first part of the study was the design 

and development of GISBLP, and the second stage was a confirmatory phase that evaluated the 

efficacy of the created learning package. The researcher used an experimental design for the 

study since it is the only type of research design that can effectively test theories about cause and 

effect relationships. 

3.1.1 Design of the Study 

The framework and organisation of the inquiry that the researcher uses to address the research 

questions is known as the research design. It makes sure that the data collected allows for the 

most ambiguous possible response to the study topic. A researcher can test a hypothesis in an 

experimental study by drawing conclusions about the relationship between independent and 

dependent variables using a set of methods called the experimental design. When experimental 

and control groups are such organically assembled groups as intact classes, which may be similar 

to the experimental group, the investigator will utilise a protest post-test non equivalent control 

group design. The practical impossibility of disrupting class schedules in a school context to 

gather subjects for generating a sufficiently big sample served as the justification for selecting 

such a design. 

Two non-equivalent intact classroom groups, one experimental group, and one control group 

were used by the researcher in the current investigation. The two groups were given pretests to 

take. The experimental group received care using the investigator's GISBLP, whereas the control 

group received care using the current method of instruction using paper maps (PMIPM). Both 

groups received posttests after the treatment. To determine the relative efficacy of two therapies, 

the differences between pretest and posttest scores were evaluated with the use of suitable 

statistical procedures. Figure 1 provides the study's general outline. 
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Figure: 1 Outline of the present study 

3.1.2 Variables of the Study 

The factors or features that the experimenter modifies, regulates, or notices are referred to as 

variables (Best & Kahn, 2010). Independent variables and dependent variables are the two main 

categories of variables. The conditions or traits that the experimenter manipulates or controls to 

ascertain their relevance to the observed events are known as the independent variables. 
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Dependent variables are the circumstances or features that alter as the experimenter adds, 

eliminates, or modifies independent factors (Best & Kahn, 2010). 

The independent variables in the current study were the instructional techniques, specifically the 

present method of instruction with paper maps (PMIPM) and teaching using the GIS-based 

learning package (GISBLP). The following factors were chosen as dependent variables based on 

the review of related studies. 

i. Success in geography (Total and Domain wise) 

ii. Geographic Literacy iii. Geographic Creativity iv. Geographic Creativity v. Geographic 

Learning Motivation 

vi. Self-Efficacy in Computers 

vii. Retention of Geography Achievement 

 

Figure: 2 Variables of the study 
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3.1.3 Sample Selected for the Study 

The study's participants were secondary school students in Kerala who were following the state 

curriculum. One government school and three aided schools in the districts of Kottayam and 

Idukki made up the sample for the study. From each school, two intact ninth-grade classes were 

chosen, one of which was randomly chosen as the experimental group and the other as the 

control group. 100 students made up the original sample. There were 50 students included in the 

study overall after removing absentees from the pretests and posttests, of whom 50  were in the 

experimental group and 100 were in the control group. Table 1 provides the sample breakdown 

for the experimental group and control group. 

No. Name of the 

school  

Locale  Type of 

Management  

No. of student  Total  

Exp  Control  

1 MCHVSS 

,Arpookara 

Rural  Management  20 10 30 

2 St, mary’s 

G.H.S.S pala 

Urban Government  10 10 20 

3 St. Thomas 

B.H.S.S pala 

Urban  Aided 10 10 20 

4 St. Augustine 

‘s H.S.S 

Karimkunnam 

Rural  Aided 10 20 30 

Table: 1 Break up of Sample in the Experimental and Control Groups 
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Figure: 3Break up of Sample in the Experimental and Control Groups 

4.ANALYSIS AND INTERPRETATION OF DATA 

The analysis and interpretation of the data gathered for the current investigation are presented in 

this chapter. A vital component of producing a compelling research report is data analysis. It is 

the methodical process of combining the gathered data in order to draw insightful conclusions 

about the chosen subject. It entails dissecting complicated data into manageable chunks and 

reassembling them in novel ways to reveal underlying meanings and responses to the research 

questions. 

After an analytical research, interpretation is the process of forming conclusions from the 

information that have been gathered. The outcomes of the analysis are carefully, logically, and 

critically examined while taking into account the limits of the sample chosen and the tools 

chosen and used in the study. 

The main goal of the study was to create and validate a GIS-based Learning Package (GISBLP) 

for secondary school students in order to compare it to the Present Method of Instruction with 

Paper Maps (PMIPM) and determine how effective it was in improving students' achievement in 

geography as well as other related factors like spatial thinking, geographic literacy, geographic 

20 10 10 10

10 10 10 20

Management Government Aided Aided

Rural Urban Urban Rural 

MCHVSS ,Arpookara St, mary’s G.H.S.S 
pala

St. Thomas B.H.S.S 
pala

St. Augustine ‘s 
H.S.S Karimkunnam

Name of the school 

No. of student  Exp No. of student  Control 
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creativity, motivation to learn geography, computer self-efficacy, and retention of that 

achievement. A non-equivalent pretest-posttest control group design was used in the 

investigation. Four schools from two districts in Kerala were chosen for the investigation. The 

experimental group and the control group were each comprised of two intact classrooms from 

each school that were chosen at random. GISBLP (GISBLP) was administered to the 

experimental group, while the present method of instruction using paper maps was given to the 

control group (PMIPM). Pretests and posttests based on particular factors were administered to 

both groups before and after the treatment. The pupils' test results were examined using the 

proper statistical methods. 

4.1 Statistical Techniques Used 

i. Descriptive statistics like mean, median, standard deviation, quartile deviation, kurtosis and 

skewness of the selected variables 

ii. Standard Error and Confidence interval of the sample statistics 

iii. Test of significance of difference between means of large uncorrelated samples  

iv. Test of significance of difference between means of large correlated samples 

v. Analysis of co-variance 

4.2 Nature of Pretest Scores of Students in Experimental and Control Groups 

Several domains of achievement in geography, spatial thinking, geographic literacy, motivation 

to learn geography, and computer self-efficacy were discovered in order to shed light on the 

nature of pretest scores, measures of central tendency, and measures of dispersion of pretest 

scores on Achievement in Geography. 

4.2.1 Nature of Pretest Scores on Achievement in Geography of Students in Experimental 

and Control Groups 

The geography achievement test had a maximum score of 50. Table 2 lists the average, median, 

standard deviation, quartile deviation, skewness, and kurtosis of the students' Achievement in 

Geography pretest results for the experimental and control groups. 
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Group N M Mdn SD QD Sk Ku 

Exp 50 2.3 2.6 3.2 2.8 3.5 3.9 

Control 50 3.2 2.9 3.8 4.2 4.3 4.2 

 

Table: 2Pretest scores of students in the experimental and control groups were measured for 

central tendency, dispersion, skewness, and kurtosis. 

 

Figure: 4 Pretest scores of students in the experimental and control groups were measured for 

central tendency, dispersion, skewness, and kurtosis. 

The groups' arithmetic means and medians did not differ significantly. The experimental and 

control groups' mean scores were incredibly low. 

This suggests that the students had little prior understanding of the subjects they were studying. 

The standard deviation of the groups' pretest results shows that the results were not greatly 

skewed from the mean. Therefore, neither group's scores were abnormal. The individual 

differences in the groups were roughly equal since there was little variation in the standard 

deviation and quartile deviation values of the two groups. 
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The distributions for the experimental and control groups were both positively skewed. This 

suggests that in both situations, the scores were concentrated towards the low end of the 

distributions. As a result, a larger number of students scored below the mean for their group. 

Compared to the control group, the experimental group's kurtosis was lower and greater than 

0.263. As a result, the experimental group's distributions were leptokurtic while the control 

groups were platykurtic. 

It can be concluded that the groups performed poorly on the Achievement in Geography pretest 

by analysing the measures of central tendency and dispersion of pretest scores. 

4.2.2 Pretest Results for Students in the Experimental and Control Groups on Various 

Geography Achievement Domains: Remember, Understand, Apply, Analyze, and Evaluate 

For further study, the students' scores on the various achievement areas in geography (remember, 

understand, apply, analyse, and evaluate) were calculated independently. The maximum score 

for each of the accomplishment test's six domains—Remember, Understand, Apply, Analyze, 

and Evaluate—was six, ten, twelve, and ten points, respectively. Table 5 shows the mean, 

median, standard deviation, quartile deviation, skewness, and kurtosis of the students' pretest 

scores on several geography accomplishment areas for the experimental and control groups. 

Domain Group N M Mdn SD QD Sk Ku 

Remember Exp 50 2.3 3.2 2.6 2.5 2.2 3.2 

 Control 50 2.3 3.8 3.5 3.5 3.2 3.5 

Understand Exp 50 1.2 4.2 4.8 4.2 3.5 4.2 

 Control 50 2.9 4.5 4.9 4.8 4.8 4.8 

Apply Exp 50 3.5 5.9 5.3 5.3 5.6 5.6 

 Control 50 3.9 6.2 5.9 6.2 6.3 6.8 

Analyse Exp 50 4.2 6.8 6.2 6.8 6.9 7.2 

 Control 50 4.9 7.2 6.8 7.2 7.2 7.5 

Evaluate Exp 50 5.2 7.9 7.2 7.5 7.3 8.2 

 Control 50 5.9 8.2 7.6 8.2 7.5 8.3 
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Table: 3Measures of Central Tendency, Dispersion, Skewness, and Kurtosis of Students in the 

Experimental and Control Group's Pretest Scores on a Variety of Geography Achievement 

Domains 

 

Figure:5Measures of Central Tendency, Dispersion, Skewness, and Kurtosis of Students in the 

Experimental and Control Group's Pretest Scores on a Variety of Geography Achievement Domains 

Table 3 makes it evident that there were minimal differences between the mean and median of 

the experimental and control groups across all areas. The experimental and control groups' 

average scores were below average across all domains. This suggests that the students' prior 

understanding of the subjects they were studying was minimal. The standard deviations of the 

groups' pretest results show that the results were not greatly skewed from the mean. Therefore, 

neither group's scores were abnormal. The individual differences in the groups were roughly 

equal since there was little variation in the standard deviation and quartile deviation values of the 

two groups. 

Except for the domain Understand for both groups and the domain "Analyze" for the control 

group, all domain distributions were favourably skewed. This suggests that the scores for the 

domains of Remember, Apply, and Evaluate for both groups as well as for the domain of 
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Analyse for the experimental group were concentrated at the bottom end of the distributions. As 

a result, more students for these domains scored below the mean for their group. For both 

groups, the distributions were leptokurtic with the exception of the domain Remember. This 

suggests that the concentration of scores near the mean is less than what the normal distribution 

would predict. 

5. CONCLUSION  

In India, especially in AMRUT cities, the use of GIS applications for transportation planning is 

becoming more and more prevalent. All AMRUT cities' municipalities and their 

submunicipalities have implemented GIS software. The result from the case study of Nagda 

leads to the observation of the town's traffic flow and, based on the data, which area should be 

prioritised for traffic modelling, route planning, maintenance, and safety measures. 

Nagda uses a method of modelling the demand for travel that is based mostly on the production 

and allure of travel between activity zones. Using GIS, buffers are made around each project to 

reflect the effect area and trip distribution models are utilised to analyse regional travel patterns. 

It was clear that GIS improved communication of GIS-T initiatives and information sharing 

about what was taking place in the GIS-T industry. 

The AMRUT Mission is a fantastic platform for developing city infrastructure on a GIS 

platform, and GIS applications play a significant role in India's transportation planning process. 

GIS provides surveillance and visitor visualisation after these transit infrastructures have been 

built in addition to displaying them whilst they are being built. 

These GIS capabilities enable transit organisations to maintain all of these records in sync while 

geo-referencing their transportation routes, stations, time factors, and other aspects to a digital 

avenue centreline report. 
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