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Introduction 

 The relevance of the discipline of Geography to the contemporary world arises 

from a distinctive and integrating set of perspectives. It opens the door to this dynamic 

world and prepares students for their role of global citizen in the 21st century. Moreover 

the understanding geographical perspectives contribute to human capabilities as educated 

individuals and members of society. Geography helps to investigate and think critically 

and creatively about the complexities of places. 

 The ever-increasing importance of geographic knowledge necessitates pungent 

teaching and learning tools for Geography learners. Technology integrated learning has 

been adopted by many to cope with the demands of the modern world. The use of 

Internet and multimedia in education is a common practice nowadays. The incorporation 

of technology may help teachers to incorporate constructivist practices, the contemporary 

educational philosophy, in their classrooms (Rakes, et.al. 1999). Moreover technology 

complements constructivism by providing tools and techniques for student creativity and 

development, which contributes significantly to an increase in student learning outcomes. 

Constructivist practice is made easier with technology as it promotes collaborative, 

interactive and student-centered learning. 

 Internet, high-speed computers, multimedia, smart phones and other electronic 

gadgets have provided teachers and students with valuable tools for instruction and 

learning. Of the many different technologies available, the one that is particularly 

applicable to the subject Geography is Geographic Information System (GIS). It is a 

technological tool for map making and spatial data analysis and offers a wide range of 

services to educators, especially to Geography educators. 

Need and Significance of the Study 

In recent years the debate on the impact and importance of using 

technology in classroom has generally subsided. Technology is alive and well in schools 

and computers are now common educational tools. The successful implementation of 

educational technology in the schools does not stop at the acquisition of computer 

technology. Simply having the technology does not guarantee enhanced learning. Here 

the question is how effectively we utilize the available technology? And how efficiently 

we assimilate new developments in this area.  
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Geographic Information System (GIS) is one of the most critical and 

important technology tools for implementing computer-based instruction in Geography 

education. One of the important challenges facing teachers while teaching Geography is 

how to give a visual representation of geographic concepts and information. 

Traditionally, teachers have been using maps and pictures for this purpose, which 

represents only limited data. The difficulty to concretize the geographic concepts has 

made the subject Geography a difficult one to learn even for high achievers. GIS, the 

computer based tool for geographic data analysis and spatial visualisation offers a 

solution for this problem. The added value of using GIS in secondary school Geography 

classes rests on the interactive tools of the system. Therefore, it is critical for Geography 

teachers to integrate the GIS technologies in the learning process.  

 As a technology for conducting Geography, GIS offers new ways of 

viewing, representing and analyzing information for transformative learning and 

teaching. Instruction with GIS, instruction that fosters critical thinking aided by 

technology, is far in tune with the goals and objectives of current educational reform 

movements in India. Technology allows students the ability to construct visual and 

symbolic representations of ideas in solving problems, which is difficult with the 

traditional manual mode. Constructivism, interdisciplinary studies, authentic practice and 

assessment, project-based learning, and an emphasis on inquiry-based methods are 

encouraging educators to adopt GIS into geography instruction.  

  An increasing number of educators consider GIS to be one of the most promising 

means for enhancing Spatial Thinking of children (National Research Council, 2006). 

The relevance of spatial thinking as an issue in education has greatly increased in recent 

years . It is argued that Spatial Thinking affords the conceptual foundation of GIScience 

and increases the applicability of GIS to teaching and learning spatial thinking. However 

empirical testing of the roles of GIS in enhancing Spatial Thinking is insufficient 

(Wakabayashi & Ishikawa, 2011) 

West (2003) researched levels of motivation in students using GIS and 

concluded that students were more focused when involved in GIS-related activities, 

showing a greater degree of intrinsic motivation. It is argued that heightened level of 

motivation increases the likelihood that learning will follow. In addition, studies have 
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shown that motivation influences how and why people learn as well as how they perform 

(Pintrich & Schunk, 1996) and also is found to be the best predictor of student 

achievement(Oxford, Park-Oh, Ito, & Sumrall, 1993).  

  In advanced countries the use of GIS has become an increasingly important 

element in secondary level geography in recent years (Aladag, 2010). But it is rarely used 

in Indian secondary schools (Tiwari & Tewari, 2012). GIS can be incorporated in schools 

as an interactive learning tool and it provides a powerful method for collecting, exploring 

and analyzing geographic and scientific data. Although interactive learning has the 

potential to enhance and individualize learning in all disciplines, it has particular 

applicability to instruction in geography owing to the spatial and scalar nature of many 

geographic problems. However, to fully unlock the potential of GIS in the learning 

process cautious designing of a GIS based teaching and learning process is required.  The 

present study deals with this issue by developing a Learning Package Based on 

Geographic Information System (GIS) and by finding out its effectiveness over the 

Present Method of Instruction with Paper Maps.  

  If GIS is to be embedded as a powerful learning tool in the curriculum, empirical 

evidence is critically required that indicates whether GIS tools can enhance the 

acquisition of geographic skills and knowledge. Research is needed to move the 

educational community to an understanding of GIS tools. Educators also need practical 

and usable research results. Unless an examination of how lessons based on these 

technologies can be developed and tested, progress toward true assessment of GIS cannot 

be made.  Research needs to include the practical component of developing GIS based 

lessons that teachers can test in their own classrooms. Teachers will be able to use the 

evidence and lesson modules developed through this research to understand the potential 

of GIS tools in the teaching and learning of Geography. 

Statement of the Problem  

 The rapidly expanding significance of geographic knowledge has critical and far 

reaching implications for geography teaching and calls for powerful teaching and 

learning experiences for learners. Geographic Information System (GIS) is one of the 

most critical and important tools for implementing computer based technology in 

secondary level Geography education. The present study focuses on developing and 
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experimenting a specially designed teacher assisted learning package based on GIS for 

Geography instruction. Hence the problem under investigation is entitled; 

 “DEVELOPING A LEARNING PACKAGE BASED ON GEOGRAPHIC 

INFORMATION SYSTEM (GIS) FOR ENHANCING CERTAIN COGN ITIVE 

AND AFFECTIVE VARIABLES OF STUDENTS AT SECONDARY LE VEL”. 

Definition of Key Terms 

 The following are the key terms used in the study, which is briefly explained 

below. 

Learning Package based on GIS   

Learning Packages are systematised ways of delivering content and processes to 

learners.(Kapfer & Kapfer,1972). GIS is a Set of tools for collecting, storing, retrieving at 

will, transforming and displaying spatial data from the real world for a particular set of 

purposes (Burrough,1986). 

 Learning Package Based on GIS denotes a teacher assisted computer based 

learning package that works on GIS software. The Learning package incorporates digital 

maps and data prepared using GIS software, images, video, online digital earth software 

and student work sheets for the topic under study.  

Cognitive Variables 

 Cognitive Variables refers to the variables related to the cognitive domain. The 

cognitive domain includes those educational objectives which deal with the recall and 

recognition of knowledge and the development of intellectual abilities and skills ( Bloom, 

1956). In the present study the investigator measures Achievement and Retention of 

Achievement in Geography, Spatial Thinking, Geographic Literacy and Geographic 

Creativity of secondary school students to evaluate the cognitive learning outcome. 

• Achievement in Geography 

  Achievement in Geography refers to the knowledge attained and skill 

developed  in Geography, designated by achievement test scores. In the present study 

Achievement in Geography is operationally defined as the scores obtained by the 

students in the Achievement Test in Geography prepared and standardised by the 

investigator. 

 



 6 

• Retention of Achievement  in Geography 

  Retention is the ability to remember things (Oxford Advanced Learner’s 

 Dictionary). In the present study it is the scores obtained by students in the 

 delayed posttest over the content material taught which was conducted after three 

 weeks of teaching. 

• Spatial Thinking 

 Spatial Thinking is a universal mode of thinking, which is based on a 

constructive amalgam of three elements: concepts of space, tools of 

representation, and processes of reasoning (NRC,2006). In the present study 

Spatial Thinking denotes student’s ability in the eight modes of Spatial Thinking 

namely comparison, aura (influence), region, hierarchy, transition, analog, 

pattern, and association (correlation) (Gersmehl & Gersmehl,2007). 

• Geographic Literacy 

 Geographic Literacy is the ability of individuals to demonstrate map 

reading skills, knowledge of spatial locations of places, and understanding of 

peoples and cultures associated with various regions (Eve, Bob, & Monika, 1994). 

Geographic Literacy in the present study denotes competency of students on the 

components of Geographic Literacy namely map reading skill, place location 

knowledge and knowledge of current events. 

• Geographic Creativity 

 The term create from the academic point of view involves “putting 

elements together to form a coherent or functional whole”(p.84, Anderson 

et.al.,2001). It expects students to make a new product by mentally reorganizing 

some elements or parts into a pattern or structure not clearly present before. The 

term Geographic Creativity in the present study indicates the ability of students to 

assemble learned geographic content into an organised presentation in the form of 

a brochure. 
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Affective Variables 

 Affective Variables refers to the variables related to the affective domain. 

Affective domain includes objectives which describe changes in interest, attitudes and 

values and the development of appreciations and adequate adjustment ( Bloom, 1956). In 

the present study the investigator measures the Motivation of students to Learn 

Geography and Computer Self-efficacy of secondary school students as affective 

variables. 

• Motivation to Learn Geography 

   Motivation to learn is the disposition of students to find academic 

activities relevant and worthwhile and to try to derive the intended benefits from 

them  (Brophy, 2004). Therefore the term Motivation to Learn Geography 

denotes factors in students that arouse and direct them to learn the subject 

Geography. 

• Computer Self- efficacy 

 Computer self-efficacy is defined as one’s judgment of his capability to 

use a computer (Compeau & Higgins, 1995). In the present study the term 

Computer Self-efficacy denotes students’ judgment of their capability in basic 

computer skills, advanced computer skills, web-based skills and skills in using 

computer as an educational tool.   

Secondary level 

 The school section consisting of standards eight, nine and 10 is referred to as 

Secondary school level. In the present study the investigator has selected students of 

standard nine following Kerala state syllabus. 

Hypotheses of the Study 

 The hypotheses set for the study are:- 

1 The Achievement in Geography of secondary school students taught through 

GIS Based Learning Package (GISBLP) is significantly higher than that of 

those who taught through Present Method of Instruction with Paper Maps 

(PMIPM). 
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2 The Achievement in Geography of secondary school students taught through 

GISBLP is significantly higher than that of those who taught through PMIPM 

with respect to the following domains, 

• Remember 

• Understand 

• Apply 

• Analyse 

• Evaluate 

3 The  Spatial Thinking of secondary school students taught through GISBLP is 

significantly higher than that of those who taught through PMIPM 

4 The Geographic Literacy of secondary school students taught through 

GISBLP is significantly higher than that of those who taught through PMIPM  

5 The Geographic Creativity of secondary school students taught through 

GISBLP is significantly higher than that of those who taught through PMIPM. 

6 The  Motivation to Learn Geography of secondary school students taught 

through GISBLP is significantly higher than that of those who taught through 

PMIPM  

7 The  Computer Self-efficacy of secondary school students taught through 

GISBLP is significantly higher than that of those who taught through PMIPM 

8 The  Retention of Achievement in Geography of secondary school students 

taught through GISBLP is significantly higher than that of those who taught 

through PMIPM  

Objectives of the Study 

The objectives of the study are:- 

1. To develop and validate a GIS Based Learning Package for ninth 

standard students following Kerala state syllabus. 

2. To find out the effectiveness of GIS Based Learning Package and 

Present Method of Instruction  with Paper Maps for students at 

secondary level with respect to  
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• Achievement 

• Domains of Achievement – Remember, Understand, 

Apply, Analyse and Evaluate 

• Spatial Thinking 

• Geographic Literacy 

• Geographic Creativity 

• Motivation to Learn Geography 

• Computer Self- efficacy 

• Retention of Achievement  in Geography 

3. To compare the effectiveness of GIS Based Learning Package with the 

Present Method of Instruction  with Paper Maps for students at 

secondary level with respect to  

• Achievement 

• Domains of Achievement – Remember, Understand, 

Apply, Analyse and Evaluate 

• Spatial Thinking 

• Geographic Literacy 

• Geographic Creativity  

• Motivation to Learn Geography 

• Computer Self- efficacy 

• Retention of Achievement in Geography 

Methodology in Brief 

 Methodology involves the procedure adopted for the realisation of the objectives 

of the study. The investigator adopted an experimental method for testing the 

effectiveness of the prepared GIS based Learning Package (GISBLP) over the Present 

Method of Instruction with Paper Maps (PMIPM). The experimental design adopted was 

pretest posttest non-equivalent control group design. Instruction using GIS Based 

Learning Package (GISBLP) and Present Method of Instruction with Paper Maps were 

the independent variables selected for the study. The dependent variables selected were 

Achievement in Geography (Total and Domain wise), Spatial Thinking, Geographic 
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Literacy, Geographic Creativity, Motivation to Learn Geography, Computer Self-efficacy 

and Retention of Achievement in Geography.  

 . 

 The study was conducted on a sample of 276 secondary school students, from 

four schools, situated in Kottayam and Idukki districts, with 141 students in the 

experimental group and 135 students in the control group. 

Tools and Materials used for the Study 

The following tools were used for the study:- 

i. GIS Based Learning Package ( GISBLP)  (Developed by the investigator) 

ii. Lesson transcripts based on the Present Method of Instruction with Paper Maps  

(Prepared by the investigator) 

iii.  Achievement Test in Geography (Prepared and standardised by the investigator) 

iv. Spatial Thinking Test (Prepared and standardized by the investigator) 

v. Geographic Literacy Test (Prepared and standardized by the investigator) 

vi. Geographic Creativity Test (Prepared by the investigator) 

vii. Geography Learning Motivation Scale (Prepared and standardized by the 

investigator) 

viii.  Computer Self-efficacy Scale (Prepared and standardized by the investigator) 

Developing a Learning Package based on GIS 

 The major objective of the study was to develop a GIS Based Learning Package 

(GISBLP) for learning Geography. The investigator with the help of the supervising 

teacher developed and validated the GISBLP which included a collection of digital maps, 

images, video, online digital earth software and student work sheets for the topic. The 

development of the package followed the ADDIE model, the five-step instructional 

design tool ( Mc Griff,2000)  and involved  following five stages namely —Analysis, 

Design, Development, Implementation, and Evaluation. 

 The pedagogical strategy selected for designing the sessions in the GISBLP was 

‘The Geographic Inquiry Process’, with the following steps, ask geographic questions, 
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acquire geographic resources, explore geographic data, analyse geographic information 

and act upon geographic knowledge (Environmental Systems Research Institute, 2003). 

Once the development of the package was over it was validated with the help of an 

evaluation proforma.  The evaluation proforma took into consideration four design issues 

namely support for learning of geographic inquiry skills, data organization, user interface 

design and multiple resource linkages. 

Statistical Techniques Employed for the Study  

i) Descriptive statistics like mean, median, standard 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 uncorrected samples 

iv) Test of significance of difference between means of large corrected samples 

v) Analysis of co-variance (ANCOVA) 

Conclusions Based on Findings 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Achievement in Geography of 

secondary school students. 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Achievement in Geography of 

secondary school students with respect to various domains -  Remember, 

Understand, Apply, Analyse and Evaluate 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Spatial Thinking of secondary 

school students. 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Geographic Literacy of 

secondary school students. 
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• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Geographic Creativity of 

secondary school students. 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for Motivating secondary school students to learn 

Geography 

• GIS Based Learning Package is more effective than Present Method of 

Instruction with Paper Maps for enhancing the Computer Self-efficacy of 

secondary school students. 

• The retention of Achievement in Geography of secondary school students 

taught through GIS Based Learning Package is at a higher level than students 

taught through Present Method of Instruction with Paper Maps 

Educational Implications 

The findings of the present study and the conclusions drawn from the findings helped the 

investigator to put forward some important suggestions that have implications for the 

school educational programme. The implications of the study are outlined below. 

The findings of the study revealed that GIS Based Learning Package is very 

effective in enhancing the Achievement in Geography of secondary school students. The 

effectiveness of the package indicates the importance of GIS in the teaching and learning 

of Geography. Based on the positive effect of GISBLP on the Achievement in Geography 

of secondary school students, further efforts to integrate GIS into the secondary level 

Geography curriculum are merited.  

From this study it is clear that GIS Based Learning Package is far more effective 

than the present method that uses paper maps. The package had significant effect not only 

upon total achievement but also on student’s capacity to engage in higher levels of 

cognitive processes like applying, analysing evaluating and creating. Based on the merit 

of GIS in promoting students’ higher levels of cognitive processes and knowledge 

creation, it can be suggested as a constructivist teaching and learning tool for geography 

instruction.  
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GIS suggests an innovative instrument to adopt inquiry oriented methods of 

teaching in secondary level. It is argued that GIS reflects many of the ideas of exploration 

driven, discovery based, student centred inquiry (NRC, 2006) and the present study 

shows how GIS can be used to design lessons that supports geographic inquiry. The 

package as such or new ones based on this can be utilised to create inquiry driven classes.   

Another important finding of the present study was that GISBLP could retain 

better the Achievement in Geography of students compared to the method that used paper 

maps. The concrete experience that students gain while working on the software will help 

in the prolonged preservation of information in memory. 

The study has given some important directions for the development and 

implementation of effective GIS based lessons. It is suggested that the use of GIS in 

secondary classroom should focus on subject content rather than learning the GIS 

software. Thus the study ascertains ‘Teaching with GIS’ approach for incorporating GIS 

at secondary level. The incorporation of GIS not only promotes learning but also make 

the present day students acquainted with a robust technology. 

As the study has established the effectiveness of   GISBLP in enhancing the 

Spatial Thinking of secondary school students, implementation of GIS for geography 

teaching as shown in the present study can be advocated. Nowadays there is an extensive 

argument worldwide in favour of Saptial Thinking. GIS made geography lessons more 

visual and students were able to conduct spatial analysis through the use of GIS. The 

positive effect of GISBLP on Spatial Thinking suggests the widespread adoption of this 

technology in secondary education. 

Through the present study, it was also found out that the GIS Based Learning 

Package is very effective in enhancing the Geographic Literacy of secondary school 

students. Equipping geography education to meet the challenges of the contemporary era 

is a challenge for geography educators. Careful and well planned integration of GIS into 

geography teaching, as done in the present study is a solution for this problem. 

The positive effects of GISBLP were not limited to the cognitive domain of 

students alone, rather the package showed significant improvements on variables in the 

affective domain of students. It was found out in the study that because of GISBLP 
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students became more motivated to learn Geography. Since students are the early 

adopters and explorers of new technological tools, incorporation of GIS led to increased 

curiosity in children to explore it. Moreover they found learning geography confirming to 

the demands of modern world and therefore worthwhile.  

The results of the present study also showed that the GISBLP is very effective in 

enhancing the Computer Self-efficacy of secondary school students. Since working on 

GIS software gave more opportunity for students to work on computers they gained more 

confidence in using it. Thus incorporation of GIS in teaching and learning is supported 

from a technological perspective also. 

 Keeping the results of the study in mind, appropriate steps should be taken by 

NCERT, SCERT and other concerned agencies to the incorporation of Geographic 

Information System (GIS) not only in Geography but for teaching all other topics that 

have a spatial aspect.  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


