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Abstract

The use of geospatial technology at lower levels of education has become a global tendency. However,
Bosnia and Herzegovina is a country that is virtually uncharted in this regard, and the present paper has
the main purpose to change that fact. Results of a survey conducted among geography teachers place
this country within the entry category. Different attitudes among various groups of teachers (based on
gender, age and regional distribution) have also been tested. Although the general hypotheses could
not be confirmed, certain specific differences have been found, such as in the use of virtual globes, the-
oretical knowledge of GIS and willingness to attend educational training courses.
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Introduction

In the 21st century, school geography should be un-
derstood in its wider context as part of an overall ed-
ucation that must have a contemporary character
and be able to respond to the challenges of the pre-
sent and the future alike. In that regard, certain glob-
al trends also relate to geography itself (Kerski, 2015).
Technological progress has resulted in a revolution-
ary change in education. This applies in particular
to the computerization and digitalization of teach-
ing and learning processes (Donert, 2014; Karol¢ik et
al., 2016). It seems to be unambiguous that, in teach-
ing geography, computer technology plays a particu-
larly important role in terms of visualization of geo-
graphic contents in a given area (Jo et al., 2016), but
also in terms of modelling some general phenomena
and processes. The focus on the need to replace those
strictly traditional approaches taken to the education
process where the student occupies a mere passive po-
sition, with a move toward active and critical geogra-

phy (Macia Arce et al,, 2017), has encouraged the in-
troduction of a Geographic Information System (GIS)
and other types of geospatial technologies in the edu-
cation system (Cepni, 2013; Metoyer & Bednarz, 2017).
Besides GIS, geospatial and geoinformation technol-
ogies also require the use of dynamic and interactive
maps, virtual globes, remote sensing, GPS, and other
devices for augmented reality (Baker et al., 2015; Kerr,
2016; Stojsic et al., 2019).

Despite many advantages and opportunities that
GIS provides to the lower levels of education (prima-
ry and secondary), the progress made in the field of
promoting the use of geospatial technology in class-
rooms on the global level is pretty slow. Even many
highly developed countries, which have the potentials
to invest sizable funds in education, have faced obsta-
cles and a number of aggravating factors in this pro-
cess, which is why the use of modern geotechnologi-
cal resources in geography and other school subjects
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has not yet reached the desired level (see Hohnle et
al., 2016). First steps in the application of this kind of
technology in geography teaching were made in 1990s,
when the number of studies undertaken on this top-
ic have also seen a more significant level of increase.
Andelkovi¢ and Pavlovi¢ (2015) have classified all sci-
entific studies conducted in this field into three main
periods, with critical years of 2000 and 2010 separat-
ing them. In the current stage, the interest in the edu-
cational dimension of GIS was expanded to cover all
continents and a large number of different countries
(Kerski et al., 2013). However, over the last two dec-
ades, regional disparities in its implementation level
have become increasingly evident, and thus this issue
has attracted attention of some researchers (Bednarz
& Van Der Schee, 2006; Hohnle et al., 2011; Yuda et
al., 2009;).

Kerski et al. (2013) have divided countries into the
following three categories, based on the level of their
GIS use in secondary education (which could be ex-
tended to primary schools too): entry, adoption and
invention. In general, the invention category includes
highly developed countries, which have a long histo-
ry of implementation of innovative teaching methods
and technologies. Finland is a great example of sub-
stantial progress made in this field (Johansson, 2003;
Riiheld & Miki, 2015). Taiwan, where 84% of geogra-
phy teachers have used GIS technology in the class-
room (Lay et al., 2013; Wang & Chen, 2013), also de-
serves to be mentioned as a country that applied a
highly successful strategic model in geographical ed-
ucation. On the other hand, there is a wide variety of
countries where GIS is used only by enthusiasts among
teachers, while majority of them do not have the skills
and know-how required for its application. As a rule
of thumb, these countries belong to the so-called en-
try category. Besides Africa, Latin America and some
regions of Asia, most of post-socialist countries in Eu-
rope also fall within this category. However, consider-
ing the fact that it reached the adoption/development
stage, Czech Republic stands out as a significant ex-
ception (Kral & Reznickova, 2013; Svatonovd & Mraz-
kova, 2010), which holds true to some extent for Hun-
gary too (Bartha, 2010; Czigany et al., 2018). Generally,
the education systems of post-socialist countries suf-
fer from a number of negative consequences of soci-
oeconomic transition and the slow process of adopt-
ing new innovative approaches, which is why the case
study of Bosnia and Herzegovina should be consid-
ered in this light.

Among all of the post-socialist countries, Bosnia
and Herzegovina has suffered the gravest consequenc-
es of the transition process, since it was engulfed into
the flame of a fierce armed conflict, which took place
in the period between 1992 and 1995. The war ended
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with the Dayton Peace Agreement, which resulted
in the creation of a highly complex and dysfunction-
al administration apparatus in the country, which, in
addition to a wide range of already existing socioec-
onomic problems, has had a negative impact on edu-
cation as well. In essence, there are three basic types
of curricula, which are largely built on ethnic foun-
dations and then additionally modified in each of its
administrative subdivisions. The said circumstances
have also made the introduction of geotechnologies
into the classrooms rather complex. GIS technology
first appeared in Bosnia and Herzegovina only after
2000, when it gradually began to find its place in some
government institutions, agencies and private com-
panies. In higher education, GIS was initially intro-
duced in 2005 at the University of Sarajevo (Depart-
ment of Geography), when the students were enabled
to use the ArcGIS software. On the other hand, the in-
troduction of GIS technology into lower levels of ed-
ucation has not been implemented to any significant
extent yet (Dreskovi¢ & Avdi¢, 2017). Therefore, this
study aims at examining the attitudes of Bosnia and
Herzegovina’s geography teachers towards geospatial
technologies and the possible differences among them,
which could be of potential significance for creating
any future strategies for geographical education.

Hypotheses

Together with the global GIS expansion in overall ed-
ucation, the need for research support in this field has
also become quite recognizable (Baker et al., 2012). In
order to find a solution to this matter, a group of au-
thors created a research agenda for geospatial tech-
nologies and learning (Baker et al., 2015). One of the
main issues that came into focus of this agenda was
the requirement for further professional develop-
ment of geography teachers in the field of geospatial
technologies. At an earlier point at the beginning of
this century, a research agenda for cognitive and us-
ability issues in geovisualization was made by anoth-
er group of authors (Slocum et al., 2001). Individual
and group differences have here been defined as one
of the major research themes within the scope of the
above studies. It was argued that it is fully inappropri-
ate to see the users of geovisualisation as a homogene-
ous group, since there is an immense number of vari-
ables that could have a bearing upon a person’s ability
to work with this kind of methods, such as their ex-
pertise level, culture, sex (gender), age, education, so-
cioeconomic status, etc. By combining and analyzing
all these papers in the context of professional develop-
ment of geography teachers in Bosnia and Herzegovi-
na, it seems to be reasonable to examine any potential
differences identified among these teachers in terms
of their gender, age and regional distribution.
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Gender-based differences in terms of affinity to-
ward computer technology, as well as in terms of
their geographical and spatial skills were more pro-
nounced in the older studies, which show that females
were usually being outperformed by males (Busch,
1995; Montello et al., 1999). However, some more re-
cent studies indicate that there is a steady trend of re-
ducing this gender gap (Colley & Comber, 2003), es-
pecially regarding the differences among teachers in
how they are able to cope with the educational tech-
nology (Sang et al., 2010). Some authors attribute this
to the expansion of web-based learning (Clark et al.,
2007; Crocco et al., 2008) and the laptop effect (Kay,
2006). Although male teachers still perform better in
certain aspects of computer use (Meelissen & Drent,
2008; Stephens, 2013) or spatial thinking (Shin et al.,
2016), the general results in this field of study could
be understood as mixed, due to a number of studies
where such differences were not found (Lay et al., 2013;
Teo, 2008). The use of GIS was also discussed from
the point of view of feminist geography (Kwan, 2002;
Sharp, 2005).

Along with the gender factor, many studies have
also tried to explore the age differences in terms of
computer technology use (Afshari et al., 2009; Mead
et al,, 1999;Schubert et al., 2012). Results usually show
that younger teachers tend to be more comfortable
with the use of computers and geospatial technolo-
gies, such as GIS in particular (Kim et al., 2011), but
this does not necessary mean that they are using them
more often in the classroom compared with their old-
er and/or more experienced colleagues (Russel et al.,
2003). In the present study, the age of 43 is taken as
the critical age drawn as a clear cut-off line between
the younger and older groups of respondents, which is
based on the sample’s mean and median values.

Regional differences between geography teachers
could be anticipated to arise as a result of urban-ru-
ral differentiation between certain spatial units. Com-
pared with the predominantly rural areas, the re-
gions with higher levels of urbanization usually have

Methodology

the more favorable socioeconomic conditions that are

conducive to a higher degree of overall progress, in-

cluding a higher level of technological modernization

of the educational process itself (Howley et al., 2011).

However, information technologies can be seen as

an efficient tool used to overcome some education is-

sues in remote rural areas (Arnold et al., 2005). As far
as the case study of Bosnia and Herzegovina is con-
cerned, it seems like an obvious choice to take Saraje-
vo Canton and Central Bosnia Canton as statistically
most representative regions. These two cantons have
been selected on account of regional disparities be-
tween them, as well as on account of the fact that they
are sufficiently large to enable the taking of an ade-
quate sample of geography teachers. Sarajevo Canton
is the most densely populated and most economical-
ly developed part of Bosnia and Herzegovina, with an

urbanization rate of 86% according to the latest 2013

Population Census statistics. On the other hand, Cen-

tral Bosnia Canton is one of the most prominent ru-

ral regions in the country with an urbanization rate of

only 30% and none of its towns has more than 20,000

inhabitants.

Having in mind the above circumstances prevail-
ing in Bosnia and Herzegovina and worldwide, but
also the current trends in research concerning the ed-
ucational use of geospatial technologies, it seems ap-
propriate to put forward the following three main hy-
potheses in this study:

1. There are significant gender-based differences
among geography teachers in terms of the respond-
ents’ affinity towards geospatial technology in a
representative sample;

2. There are significant age-based differences among
geography teachers in terms of the respondents’ af-
finity towards geospatial technology in a represent-
ative sample;

3. There are significant regional distribution differ-
ences (urban vs. rural) among geography teachers
in terms of the respondents’ affinity towards geo-
spatial technology in a representative sample.

In order to explore the perceptions and attitudes
among the geography teachers about the use of geo-
spatial technology in the education process, this study
was designed in the form of survey, as the most effec-
tive and conspicuous method. In this case, the sur-
vey was conducted on a voluntary basis immediately
after the lectures were delivered about the use of GIS
and geospatial technologies, which were otherwise an
integral part of the regular teachers’ professional de-
velopment training courses held during 2018 in each
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canton separately. The survey included a total of 83
respondents, but since one of them failed to answer
the majority of the questions, the total number of re-
spondents taken into account in the sample was re-
duced by one (n = 82). The sample included geogra-
phy teachers from Sarajevo Canton (51 teachers) and
from Central Bosnia Canton (31 teachers). It covered
more than one half of the geography teachers in both
regions. Most of the surveyed teachers work only in
elementary education (78%), of whom approximately



55% teach geography only, while the rest of them also
teach some other school subjects in addition to geog-
raphy (mostly history).

Table 1. Sample structure

Male teachers 28
Female teachers 54
Younger teachers (under 43 years) 38
Older teachers (43+ years) 38
Teachers of unknown age 6

Teachers from Sarajevo Canton (predominantly urban

. 51
region)
Teachers from Central Bosnia (predominantly rural 31
region)
Total sample size 82

The survey was conducted by using a set of printed
questionnaires, which were disseminated to all partic-
ipants of professional training. Although it was anon-
ymous, the survey required from the respondents to
provide their basic demographic information, such as
gender, age and work experience. Information about
the region (canton) where they are employed as teach-
ers was coded instantly by the researchers. The main
part of survey was focused directly on the teachers’ af-
finities and practices regarding the educational use of
geospatial technologies, such as GIS in particular. It
consisted of 23 close-ended questions, 16 of which in-
cluded items from a linear 5-point Likert scale, and
it was used for the purpose of testing the previously
made hypotheses.

The results obtained in the survey were processed
by using the required descriptive and inferential sta-
tistics. The descriptive results are reflected primarily
in the percentage share of the selected options. With
regard to the questions that included the Likert items,
the arithmetic mean (x) was also calculated. The Likert
items were quantified within the usual range of eval-
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uation scores, where the most favorable answer in the
context of the modernization of geographical educa-
tion scored 5 points, and the least favorable 1 point. An
equal point interval was established within the range of
the five responses on the scale. The descriptive analy-
sis in this study provides a general overview of the cur-
rent status concerning the modernization of geography
teaching in Bosnia and Herzegovina, including the pre-
dispositions for implementation of GIS-based concept
at the primary and secondary level of education.

Inferential statistics methods are used to test the
hypotheses and make an analysis of differences in
the responses among different groups of respondents.
For that purpose, two-tailed Student’s t-test has been
used as the tool for computing the statistical signif-
icance of the difference between the parameters in-
ferred from the data set. Although there are major dif-
ferences in the views about the reasonable choice of
an adequate statistical method for inferential analy-
sis of the data collected through the Likert scale, the t-
test proves to be a fairly common and reliable statisti-
cal test used for this particular purpose (De Winter &
Dodou, 2010). In this research study, the test was con-
ducted with regard to the mean values calculated by
taking into account the answers received from a range
of different respondent groups that were interpreted
on the basis of the their gender, age and region. Thus,
the differences were tested on the basis of the existing
independent variables in accordance with each indi-
vidual question, which in this sense could be regard-
ed as a measure for making a separate sub-hypotheses.
However, for the purpose of examining the previous-
ly established general hypotheses, the next step was
to calculate the mean of the mean values for each in-
dividual respondent’s answer within the same group
variable. The values calculated in this way were then
tested with the Student’s t-test, where the p-value in-
dicates the statistical significance of their differences
by the standard margin (a = .05).

Out of the total number of the surveyed teachers,
about 78% of them were able to say with certainty that
they have heard about GIS before. Those who at least
have some basic knowledge of the subject have indi-
cated that they learned about it mostly in the first dec-
ade of this century, particularly after 2005, which co-
incides with the introduction of GIS technology in
higher education at the University of Sarajevo. The
highest number of the respondents have pointed out
that they gained the initial knowledge of GIS through
their professional education (30%) or their university
studies (29%). However, only 17% of the teachers have
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had the opportunity to learn a bit more about GIS
during their studies. Approximately the same per-
centage of the respondents have had a direct contact
with GIS technology so far, while 11% of the surveyed
respondents have had one of the GIS software packag-
es installed on their own computers. According to the
answers collected from them, some kind of GIS soft-
ware is currently available in only 6% of schools.

In addition to the basic information, the following
Likert items-based questions have provided a clearer
picture of the practices and affinities of the teachers
regarding GIS technology and other forms of geotech-
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nological innovation in the teaching process. Over
80% of the respondents have circled the lowest level
option for their own theoretical knowledge of GIS, the
skills of using it, as well as the skills to use it in the
classroom. However, it is encouraging to note that 78%
of them have mentioned GIS to their students at least
once during their lectures so far. On the other hand,
only 18% of the surveyed teachers (n = 55) are recorded
to have used GIS for teaching preparation at least once,
21% (n = 57) as a means of demonstration in the class-
room, and only 14% (n = 57) have enabled their stu-
dents to use GIS. It is worth noting that in these ques-
tions the sample size was reduced, since a significant
number of responses had to be removed from the ag-
gregate results due to an inconsistency with some pre-
vious responses, which is probably due to the lack of
understanding of the main point of these questions
on the part of the respondents.

The answers were more favorable to some extent
when it comes to other types of modernization in geo-
graphical education. This applies to the fieldwork, the
use of virtual globes such as Google Earth, other ge-
ovisualization softwares, and GPS. Opinions regard-
ing the future development could be reported as fair-
ly positive. The vast majority of the respondents (86%)
have expressed an interest in attending education-
al workshops on the utilisation of GIS in geography

teaching, and almost half of them have expressed a
particular desire for it. Also, 73% of teachers are plan-
ning to use GIS in the educational process in the fu-
ture. Over 80% of them agree that GIS should be in-
troduced into geography education on the secondary
school level, while somewhat lower value of the re-
sponses has been found in the context of primary ed-
ucation and extracurricular activities.

This Likert items-based group of questions is also
considered within the framework of inferential statis-
tics. Regarding the first hypothesis, the t-test analy-
sis was focused on gender differences. To as many as
12 out of 16 questions from this group, the male teach-
ers gave more favorable answers, but a statistically sig-
nificant difference was found only in three cases. It
was thus established that the male teachers evaluate
their level of theoretical knowledge of GIS as signifi-
cantly higher compared with their female colleagues
(t = 2.147, p = .037). They also mention GIS more of-
ten in the classroom (t = 2.750, p = .008) and use vir-
tual globes (t = 3.268, p = .002) in lessons more fre-
quently. On the other hand, the female teachers are
more likely to believe that the use of GIS technology
should be part of geographical education, which re-
fers in particular to geography in secondary schools
(t = -2.199, p = .034). Taken overall, in line with the
generally required level of statistical significance (a =

Table 2. Results of five-point Likert items based questionnaire on teachers’ practices and attitudes

towards geospatial technology

Questions n 1(%) | 2(%) | 3(%) | 4(%) | 5(%) X SD

Theoretical knowledge about GIS 81 56.8 | 173 | 247 | 12 0.0 | 1.70 | 0.89
Skills of using GIS technology 81 580 | 173 | 235 | 12 0.0 | 1.68 | 0.88
Skills of using GIS technology in the teaching process 81 58.0 | 19.8 | 21.0 | 1.2 0.0 | 1.65 | 0.85
Frequency of mentioning the GIS in the teaching process 79 215 | 39.2 | 342 | 51 0.0 | 223 | 0.85
Frequency of using GIS for preparation of the teaching process 55 818 | 55 73 55 0.0 | 1.36 | 0.85
Frequency of using GIS as a demonstration aid in the teaching 57 | 789 | 105 | 53 35 18 | 139 | 0.88
process

Frequency of giving opportunity to students to use GIS 57 | 86.0 | 53 8.8 0.0 0.0 | 1.23 | 0.60
Frequency of using virtual globes in the teaching process 78 | 321 | 19.2 | 346 | 9.0 51 ] 236 | 117
Frequgncy of using other geovisualization softwares in the 79 | 253 | 304 | 380 | 25 38 | 229 | 100
teaching process

Frequency of conducting the fieldwork with students 79 114 | 291|392 | 165 | 3.8 | 272 | 1.00
Frequency of using geolocation technology in the teaching 79 | 380 | 304 | 241 | 63 13 | 203 | 100
process

Attitude towards future use of GIS in the teaching process 80 2.5 25 | 225 | 450 | 275 | 3.93 | 0.91
Interest for attending GIS educational training 81 1.2 37 8.6 | 383 | 481 | 428 | 0.87
General attitude towards introduction of GIS in the primary 81 12 49 | 198 | 420 | 321 | 399 | 092
schools

General attitude towards introduction of GIS in the secondary 78 13 26 | 141 | 372 | 449 | 422 | 0.88
schools

General a.ttltude t(.)V\./a?rds introduction of GIS in the 80 00 25 | 250 | 513 | 213 | 391 | 075
extracurricular activities
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Table 3. Mean values (x) for different groups of geography teachers

. Gender differences Age differences Regional differences

Questions

Male Female | Younger | Older Urban Rural
Theoretical knowledge about GIS 2.00* 1.55 174 1.57 1.82 1.52
Skills of using GIS technology 1.89 1.57 171 1.59 1.76 1.55
Skills of using GIS technology in the teaching process 1.82 1.57 179 1.46 1.68 1.61
Frequency of mentioning GIS in the teaching process 2.57* 2.04 2.32 211 2.43* 1.90
Frequency of using GIS for preparation of the teaching 142 133 138 138 134 140
process
Frequgncy of using GIS as a demonstration aid in the 140 138 148 133 134 147
teaching process
Frequency of providing students with the opportunity to 130 119 121 128 122 125
use GIS
Frequency of using virtual globes in the teaching process 2.93* 2.04 2.50 218 2.59* 1.97
Frequency of using other geovisualization softwares in 212 534 220 524 537
the teaching process
Frequency of conducting the fieldwork with students 2.96 2.59 2.84 2.57 2.80 2.60
Frequgncy of using geolocation technology in the 229 188 >3 186 194 217
teaching process
Attitude towards future use of GIS in the teaching 393 392 403 386 394 390
process
Interest for attending a GIS educational training 4.21 4.32 4.55* 4.08 4.25 4.33
ngeral attitude towards introduction of GIS in the 379 409 403 397 388 417
primary schools
General attitude towards introduction of GIS in the 388 438 416 429 416 432
secondary schools
General afmtude tqugrds introduction of GIS in the 393 390 389 394 390 393
extracurricular activities

* Values that are significantly higher than those from the comparative group (a=.05)

.05), the first hypothesis about the existence of signif-
icant difference between the male and female geogra-
phy teachers could not be accepted (t = 1332, p = .191),
despite the confirmed disparities that have occurred
with regard to several indicators specified in some of
the above parameters.

Compared with the case of gender, the age-based
differences among the teachers concerning the use
of GIS and other geospatial technologies have been
proven to be even less significant. Somewhat more
affirmative answers to the majority of the questions
have been provided by the teachers in the younger age
group (under 43 years), but a significant difference has
been identified in only one case. Specifically, the ex-
istence of a considerably higher level of interest in at-
tending GIS education workshops (t = 2.611, p = .011)
has been recorded among the teachers in the younger
age groups. On the other hand, the answers to certain
other questions have revealed some surprising results.
Thus, for example, to some extent the older teachers
tend to believe more often that GIS technology should
become an integral part of secondary education and
extracurricular activities. Ultimately, the second hy-

pothesis that the younger teachers have more positive
attitudes towards the introduction of geospatial tech-
nologies into the classroom could not be confirmed (t
=1.023, p = .308).

The third hypothesis was tested by using the same
questions as those formulated in the previous cases,
but this time in the context of a comparison made
between Sarajevo as a predominantly urban region
and Central Bosnia as a predominantly rural region.
Contrary to expectations, to some extent the teachers
from the Central Bosnia region have responded more
favorably compared to their colleagues from Saraje-
vo Canton. However, a statistically significant differ-
ence has been recorded in the responses to two spe-
cific questions, where the recorded values were higher
for the group of teachers coming from the urban re-
gion. It was found that the geography teachers from
Sarajevo tend to mention GIS more often during their
classes (t = 2.881, p = .005) and they use virtual globes
in teaching more frequently (t = 2,546, p = .013). How-
ever, due to the very mixed answers to the remaining
questions, there has been no confirmation of the gen-
eral hypothesis that the geography teachers from Sa-
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Table 4. Inferential statistics (t-test) for general (null) hypotheses

Hypotheses X t d P
Male Female

Hy | Generalgender 1322 032 191
differences 2.76 2.57
Younger Older

Hp | Generalage & 1.023 0.25 308
differences 2.70 2.56
; Urban Rural

b3 G'eneral regional 0.821 0.20 218
differences 2.67 2.57

rajevo Canton, as an urban region, have a greater af-
finity for the use of geospatial technologies compared

Discussion and conclusions

with their colleagues who come from Central Bosnia
(t = 0.821, p = .418).

Since this is the very first study of its kind conducted
in Bosnia and Herzegovina, it is also one of the pio-
neer studies in the field of geospatial technologies use
in education in the Southeast Europe. Its main pur-
pose was to assess the situation in the country’s pri-
mary and secondary schools regarding the place that
geospatial technology occupies in geography educa-
tion, with a special focus on the conditions for the im-
plementation of the GIS concept. Its results indicate
that there are generally unfavorable conditions for
GIS integration into the teaching process, since a vast
majority of geography teachers have never used such
software at all. Even among those who have had an op-
portunity of using it, there are only a few enthusiasts
who have actually introduced it into the classroom.
These findings are comparable with those reported in
some of the neighboring and adjacent countries, such
as Serbia (Komlenovic¢ et al., 2013), Turkey (Demirci,
2009), Greece and Hungary (Bartha, 2010), as well as
in some of economically less developed countries in
other regions, such as Rwanda in Africa (Akinyemi,
2016). This survey has confirmed the assumption that
Bosnia and Herzegovina belongs to the entry catego-
ry according to the classification suggested by Kerski
et al. (2013). There are parallels also with some ear-
ly findings from the countries that are now consid-
ered to be part of the invention category, such as the
USA and Finland (Johansson, 2003; Kerski, 2003). For
countries like Bosnia and Herzegovina, the experi-
ence these countries have gained in the process can be
used as a path to follow. In this regard, it is worth not-
ing that a vast majority (86%) of the surveyed teach-
ers have expressed willingness to attend eventual
forthcoming educational training workshops or ses-
sions organized on the topic of GIS use in education.
Also, the fact that other forms of geospatial technolo-
gy (such as virtual globes or other forms of education-
al software) have already been used by many teachers
in geography classes, can be regarded as a significant
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step forward towards an efficient modernization of
the teaching process.

The concept of learning and teaching through GIS
appears to be a novelty for teachers in Bosnia and
Herzegovina, for both those coming from the young-
er and those from the older age groups. The same ap-
plies to regional differences. This fact undoubtedly ex-
plains why neither of the three general hypotheses in
this study could be confirmed. Due to the absence of
any significant difference in the general average score
between the male and female respondents, the con-
clusion that gender does not play any further direct
role in terms of the teacher’s attitudes towards infor-
mation technology (Sang et al., 2010) can be support-
ed by this study. On the other hand, in a more spe-
cific context, it is found that the male teachers have
demonstrated a significantly higher theoretical level
of knowledge about GIS (or at least they claim so) and
that they mention GIS more often in their classes. The
male teachers have also claimed that they use virtu-
al globes, such as Google Earth, more frequently than
the female teachers in the sample. This finding is con-
sistent with Stephens’s (2013) study on GeoWeb appli-
cations. Another finding is that virtual globes are used
significantly more often in the classes by the teachers
from urban regions too. These findings about virtual
globes, along with a relatively high value of standard
deviation, have made this particular question a very
reliable parameter for measuring the discrepancies
in terms of modernization of geographical education
in Bosnia and Herzegovina. Unsurprisingly, the only
age-related difference that has been found to be sig-
nificant in the respondents’ attitudes is their willing-
ness to attend professional training designed for the
purpose of GIS use. Similarly, Kim et al. (2011) have
also reported that younger teachers in South Korea
are more likely to participate in this kind of activities.

There are numerous recommendations in oth-
er studies about how to make progress in the imple-



mentation of GIS approach in geographical education
on the primary and secondary level. Many authors
have emphasized the importance of teacher training,
which is one of the external conditions that need to
be met in order to encourage and support any further
development of this educational concept (Bednarz &
Van Der Schee, 2006). Pre-service teacher geography
and GIS intervention (Collins & Mitchell, 2019), as
well as sustained quality professional development for
in-service teachers (McClurg & Buss, 2007) are sug-
gestions that can serve as the guiding principles in
the achievement of the main goals in this and many
other education fields. However, in the countries that
are facing multiple organizational and financial prob-
lems, such as Bosnia and Herzegovina, the efforts to
turn those kinds of plans into reality could be under-
mined by a number of challenges encountered in the
process. Therefore, an optimal strategy should be to
take a step-by-step approach. Extremely ambitious in-
stant and ready-made projects, such as the immediate
introduction of complex GIS softwares into education
practice would probably result in resistance and rejec-
tion by the majority of teachers and thus ultimately
fail. The present study shows that there are teachers
who already use some type of geospatial technolo-
gies actively in their teaching process. Their experi-
ence should be used to encourage other teachers to
follow suit perhaps even through peer-coaching. As
far as GIS is concerned, the first step should be to en-
able the teachers to learn more about it, before using
GIS as a standard teaching tool. A great interest ex-
pressed in the study by the teachers, particularly those
of younger age, in attending GIS training workshops
is extremely promising. However, the concept of such
activities should be designed carefully, in order not to
deter the study participants from using this technolo-
gy in education.

In a broader context, this research should be under-
stood as the first step towards reviewing the overall
situation concerning the teachers’ perspective on inte-
gration of geospatial technologies in geography teach-
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