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Abstract

Geographic inquiry has immense potential to spark the interest of school students in science and
societal issues, such as climate change or resource scarcity. However, implementing inquiry-based
learning in secondary school contexts is frequently seen as a challenge. So far, standardized
geography assessments have primarily focused on students’ spatial-thinking abilities, and there
is a dearth of practicable tools to measure their inquiry skills. This study aimed to translate the
self-report geographic inquiry process skills scale into Kazakh and test its reliability and validity
among Kazakhstani secondary students. A total of 826 secondary school students aged between
13 and 18 were included in the analysis. Both exploratory and confirmatory factor analyses jointly
supported a five-dimensional structure of the questionnaire. The scale exhibited sound
measurement properties, including consistency over a two-week test-retest interval. The scores
for the adapted instrument were not significantly correlated with participant gender, grade, age,
or time spent preparing for the cross-national geography assessment. Proposals for future

research are outlined.
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INTRODUCTION

Inquiry, Inquiry Skills, and Inquiry Learning

The rapid and incessant advancements achieved by
science and technology since the mid-twentieth century
demand more and more competent, creative, and
independent people who can put new ideas and
technological innovation at the service of social progress.
Paradoxically, this scientific and technological
development has also led to knowledge becoming
obsolete at an accelerated pace, hence the need in
individuals who can take ownership of knowledge.
Therefore, it is the responsibility of educational systems
to equip the population with the capacity to
autonomously attain updated knowledge necessary to
make the appropriate decisions and select the pertinent
alternatives that will allow individuals to effectively
solve personal, professional and social problems. In
fulfilling this commitment, pedagogical approaches
ought to be implemented that facilitate cognitive
independence to enable self-directed learning as a means
of constant training. In particular, the shift from teacher-
centered to student-centered educational strategies has

been trumpeted as a desideratum across the globe again
and again (Eze, 2021; Rafiq et al, 2023). One such
strategy is inquiry-based curriculum designed to
nurture students’ inquiry skills. Inquiry-based learning
is a student-centered instructional model grounded in
Jean Piaget’s constructivist theory of learning, which
posits that knowledge is actively constructed by
students, is incorporated through instruments of study,
and causes the students to become conscious and
responsible actors of their learning (Bidell & Fischer,
1992).

There are myriad of interpretations of the inquiry
skills construct in literature. Skills related to performing
of inquiry mirror those inherent in scientific process
skills like posing questions, making inferences,
identifying patterns, and so forth. Kuhn and Pease (2008)
outline the skills of inquiry as the capability to identify
an addressable question (the causal role of a specific
feature), seek out informative data through controlled
comparisons, and obtain accurate conclusions about
causal relationships. They view inquiry not as the
accumulation of facts, but rather as an activity that
progresses by agglutinating findings with the theoretical
landscape. When formulating a definition of inquiry
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Contribution to the literature

e The adaptation of the geographic inquiry process skills scale in a non-English-speaking setting is beneficial

for global geography education.

e Owing to this study, most Central Asian populations can now use a reliable scale to measure self-efficacy

in geographic inquiry among secondary students.

e This study provides new evidence for geography education research. This study contributes to geographic
inquiry, which has immense potential to spark the interest of school students in science and societal issues,

such as climate change or resource scarcity.

skills, Wu and Hsieh (2006) put explanation building at
the core, which in turn demands intellectual abilities
such as an individual’s capacity to coordinate their own
exploratory procedures and manipulate variables or
features, e.g., causal variables affecting a phenomenon.
According to Pedaste et al. (2012), inquiry involves
students formulating hypotheses, testing them through
trials, and summarizing their espials. This implies the
development of transferable abilities compulsory for
making new discoveries. Learning to ask probing
questions to grasp nature of the world is pivotal during
the process of maturation. Early indications of this
cognitive function can even be observed in early
childhood. As compiled in Lehtinen et al. (2022), the
abilities required to investigate the connections between
two variables, form hypotheses, and navigate self-
learning typically evolve between the ages of five and
ten. However, older children and teenagers often face
challenges in inquiry, allegedly because it involves
orchestrating several cognitive processes like generating
hypotheses, selecting the most adequate ones, making
observations, and revising viewpoints. This can be
illustrated by the so-called active sensemaking loop
described, inter alia, in Kachergis et al. (2017), which
somewhat mimics the circuit of scientific reasoning
aimed to gain scientific knowledge (Kremer et al., 2013).
Developmental constraints can be imposed by
inefficiencies in that chain. For instance, a person may
successfully gather information to test hypotheses, but if
they fail to appropriately revise their ideas against the
mined evidence, then the inquiry cycle is disrupted.
Students often struggle to construct a hypothesis, devise
and execute a sound experiment, interpret evidence, and
make inferences (Baum, 2013; Kapici et al., 2019; Nehring
et al., 2015). If learners have not acquired skills such as
formal reasoning, the mode of content delivery makes
little difference since they are unlikely to digest scientific
ideas (Towne, 2009).

Generally, the goal of conventional thinking training
is to get learners used to make informed choices and
solve issues, with most courses putting emphasis on
looking into the content in order to leap from the
problem to decisions, not on actually performing
inquiries. Meanwhile, the act of inquiry is primarily
concentrated on pinpointing the issue, circumscribing its
concept, and weighing the pros and cons of potential
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solutions (Darmuki et al., 2023; Preskill & Torres, 1999).
Even though inquiry-based learning is problem-focused,
digging out a clue to the puzzle is not the foremost
concern there. Instead, the accent lies on the inquisition
phase as well as the learners’ initiative to delineate the
problem, consider it, and arrive at a solution (Hussien et
al., 2021). Furthermore, “taking action,” as argued by
Gillon and Stotter (2011), is a crucial extra stage, whereby
learners are expected to not only acquire new knowledge
but also apply it through developing something new or
sharing the knowledge. Evaluation is another important
step, where learners review their work and draw lessons
to be ready to make beneficial adjustments and
advancements in their later inquiry. Inquiry is thus a
self-directed and iterative process in which students
must acquire matter on their own through questioning
and problem-solving (Schultz & DeMers, 2020). Besides,
it is individual-specific. Within the scientific discovery as
dual search model elaborated by Klahr and Dunbar
(1988), inquiry-based learning is conceptualized as a
quest between two interacting issue compartments:
hypothesis and experiment domains. The former
comprises all the variables in a research area and
conceivable links between them, whereas the latter
encompasses all the experimentations that may take
place in that domain. The model connotes two key
knowledge sources of the hypothesis space are prior
subject knowledge and outcomes from investigations;
this points up two alternative strategies to assist students
in expressing hypotheses (Kuang et al., 2022). Ergo,
while some individuals enter into inquiry through the
path of hypothesis, others lack the knowledge and
abilities needed to contrive a valid hypothesis, so they
tend to start from an experiment that could yield a
hypothesis (Lehtinen et al., 2022).

Inquiry skills can be seen as lifelong learning skills
that enable individuals to learn meaningfully and
permanently by researching and questioning. Thanks to
inquiry, not only do learners build up knowledge, but
they also get a profound comprehension of scientific
principles, which can be fruitful for them beyond the
classroom (Perugini & Bodzin, 2020). It is believed that
individuals who engage in inquiry are likely to develop
better abilities to formulate questions, systematize their
thoughts, design and carry out experiments, deduce, and
communicate their findings (Aldahmash & Omar, 2021).
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This bespeaks inquiry is a germane educational topic.
Numerous standards worldwide recognize the
cultivation of students’ competencies related to
partaking in and reflecting on inquiry activities as a
central mission of education (Petermann & Vorholzer,
2022). For example, in the United States, the science
learning performance criteria (outlined in the next
generation science standards) are implemented in
schools to articulate expectations for learning outcomes
and provide educators with the flexibility to set up
classroom experiences that spark students’ interest
towards science and prepare them for academia,
employment, and citizenship. Interestingly, nearly all of
the practices described in these standards align with the
scientific inquiry cycle.

Geographic Inquiry Skills: Problem Statement and
Rationale for This Research

The educational research community has long been
inclined (though not unanimously) to favor the inquiry-
based pedagogical approach over conventional
instruction in terms of learner academic gains (Al
Mamun et al., 2022; Wilson et al., 2009), including the
secondary education level (Jeskova et al., 2022; Petridou
et al., 2022; Spires et al., 2022). First-order meta-analyses
published over the past decade revealed inquiry-based
interventions had had medium to large beneficial effects
on student learning (Heindl, 2019; Furtak et al., 2012;
Lazonder & Harmsen, 2016). By the same token, a recent
second-order meta-analysis states a moderate overall
effect size for inquiry learning (Ozturk et al., 2022).
Geography itself provides linkage between natural and
social sciences, and inquiry as a facet of scientific literacy
practice is a critical point in geography education
(Jeskova et al, 2022). Geographic inquiry holds
tremendous potential to provoke pupils’ interest in
science and partnerships, along with involvement in
world-scale and local sociopolitical problems such as
scarcity of resources or climate change (Maddox et al.,
2018; Oberle, 2020; Senisum et al., 2022; Xuan et al., 2019).
One exemplar is a case study (Schlemper et al., 2018),
where American students, building on their own inquiry
questions, undertook fieldwork almost throughout their
community to gather and synthesize satellite data and
observational notes, which resulted in citizen maps
highlighting community issues like small and untidy
parks, with solutions proposed to the community
stakeholders.

Geo-inquiry often entails looking for information on
the Internet, and this, alongside the ubiquity of the
Internet itself, has spurred the need to foster the Internet-
research skills; this has been translated into the
piecemeal experimental incorporation of web-based
inquiry learning into curricula over the last years
(Moreno & Bartolome, 2021), but it has not yet emerged
as a full-blown subfield. Nevertheless, the Internet
technology has dramatically expanded the range of

opportunities for high-quality, scaffolded, and
entrancing inquiry experiences in artificial environments
like digital atlases, Google expeditions, Esri online
applications, and lots more (see, for example, Osborne et
al.,, 2019). This advances data visualization and induces
individuals to think more creatively about spatial
patterns and interactions between different types of data
(Jant et al., 2019). Howbeit, the use of inquiry learning
skills by secondary school students is often considered a
problematic issue. They were reported to “not consider
all relevant variables in a problem and often rely on
anthropomorphic explanations in their understandings
of the natural world” (Wu & Hsieh, 2006). International
testing systems such as the program for international
student assessment have recurrently shed light on poor
inquiry skills even among European schoolchildren
(Ganajova et al., 2021). A look at the issue from a non-
student perspective reveals that literature tends to
attribute it either to flaws in educational policies, e.g., the
lack of administrative support (Curtis, 2019; Oda et al.,
2019), or to teachers’ imperfections including limited
proficiency to use geospatial technologies (Harte &
Reitano, 2016; Hohnle et al., 2015; Khalaf & Zin, 2018;
Seow et al., 2019).

Policymakers generally rely on findings from
standardized assessments to make rational decisions
regarding what is best for youth education (Solem et al.,
2021). The optimal option here appears to be the
objective examination by means of expert-led practical
assessments or computer-based tests. Unfortunately,
this certainly requires sizable investments in human and
economic resources, which is often an elusive goal
within the school context, even in countries such as
Australia (Timms et al., 2018), not to mention Central
Asian countries like Kazakhstan. Therefore, a self-report
study is perhaps the most realistic avenue of school
student skill evaluation when we talk about the Global
South in the foreseeable future. The first trouble that
comes to mind with self-rating scales is the risk of the
measure skew emanating from the respondent’s implicit
desire for conforming to norms, so the self-view may
represent the person the surveyee would like to be
(Brenner & DeLamater, 2016). That said, research
evidence offers a rebuttal: Feyzioglu (2019) performed
an empirical study underpinned by Bandura’s social
learning theory (Bandura, 1997) and found that the
secondary schooler’s inquiry-based self-efficacy level is
positively and significantly correlated with his/her level
of inquiry skills.

When describing the merits of the self-developed
scoring guide for geographic skills, Marcello (2009)
remarked that his tool can help children realize how high
the standards for geographic learning are. The same can
be said for self-administered questionnaires, just as these
too, enable teachers to capture the student’s background,
detect gaps in knowledge and skills, and perhaps even
predict his/her potential for geo-inquiry. An overview
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of experimental research on secondary school geography
shows that student assessment revolves mainly around
spatial-thinking abilities (Gonzalez & Torres, 2020; Kim
& Bednarz, 2013; Lane & Bourke, 2017; Metoyer &
Bednarz, 2016), while there is a paucity of practicable
instruments for measuring their inquiry process
capacities. Regarding the Kazakhstani sample, a better
understanding of the status quo could, inter alia, aid in
the development of informed educational strategies
aimed at meaningful geography curricula. To date, no
well-documented knowledge is available on secondary
school students’ geographic inquiry skills in this
country, be those measured through a self-administered
questionnaire or otherwise. With this in view, solid tools
are necessary to bridge this gap. Under these
circumstances, what we consider a worthy stab at
bringing forth is the geographic inquiry process skills
scale (GIPSS) recently introduced by Ozudogru and
Demiralp (2022) to quantify how students in grades 9 to
12 perceive their level of those skills. The form is
unsophisticated and concise, thereby making it possible
to keep a lid on the attention span issue at the filling out
step. GIPSS has been validated among tenth and
eleventh-grade students in Turkey and resultantly
demonstrated excellent discriminative power, validity
(factor loadings between 0.518 and 0.930), and reliability
(Cronbach’s alpha between 0.926 and 0.950). Deploying
this questionnaire does not entail humungous expenses
and is thus adequate for the economic realities in
developing countries. Given that such scales are non-
existent in the Kazakhstani setting, piloting GIPSS in the
local context is definitely of value to Kazakhstan’s
education system. This could serve as a prospective
resource for the Kazakh-language research and a
screening self-report instrument for gauging secondary
students’ geographic inquiry process skills in
Kazakhstan. Furthermore, we believe that global
academia would also profit from evidence on how
replicable this tool is in a non-English and non-Turkish-
speaking population. To clarify, the original form is in
Turkish, but since the items in the published paper are
English-language, we decided to translate them into
Kazakh from English rather than Turkish for the sake of
transparency. As it is nearly undoable to apply a given
measure directly in dissimilar countries due to the
language barriers, as well as cultural and social
differences, novel scales should be re-examined in
various populations to re-examine their practicality
(Bhat et al., 2021). In this vein, current validation study
could contribute to cross-cultural research on GIPSS.

Research Aim

The purpose of this investigation was to translate,
adapt and validate the original GIPSS questionnaire in
order to see whether the Kazakh GIPSS can be applied to
secondary students in Kazakhstan. Moreover, it sought
to explore the adapted GIPSS measurement invariance
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across grade, age, gender, and a period of preparation
for the cross-country geography assessment.

METHOD

Instrument

Upon the validation of GIPSS originally conceived as
a 36-item scale comprising six factors, developers cut it
down to 22 items measured on a five-point Likert scale
(“I=never” to “5=always”) distributed between five
factors, namely “communicating  geographic
information,” “organizing and analyzing geographic
information,” “answering geographic questions,”
“acquiring geographic information,” and “posing
geographic  questions.” Respondent perceptions
expressed in scores for each item are summed up into a
total score. The higher the score, the better geographic
inquiry skills an individual is alleged to have.

As the first step, two independently working native
Kazakh translators produced two Kazakh-language
versions of the scale, which were presented to a four-
member expert panel including three geography experts
and one pedagogy expert. They examined the clarity of
language and integrated the two translations into one
form, then back-translated it into English to ensure the
correspondence of the items with the original text. To
appraise the content validity of the Kazakh draft, i.e.,
make sure that it gauges what it is supposed to gauge,
each expert rated the adequacy of each statement to the
intent of the scale and assigned a corresponding value
from -1 to 1 to the item, which allowed calculating the
item-objective congruence (IOC) index for each item,
guided by the concise equation introduced by Turner
and Carlson (2003), with 0.75 declared as the minimum
cut-off. A pilot experiment was then carried out to see if
Kazakhstani school children could accurately
understand the prefinal form. The definitive tool was
thus acquired and examined as described below.

Participants and Data Collection

School education in Kazakhstan comprises primary
(grades 1 to 4), middle (grades 5 to 9), and secondary
(grades 10 and 11) levels. In this paper, however,
secondary education is mentioned in the general sense,
i.e., education that takes place between the ages of 13 and
18. This is a routine practice that as early as at the ninth-
grade level Kazakhstani school students start preparing
for the national standardized assessment (several-
subjects examination held upon the completion of the
eleventh grade, mandatory for admission to higher
education). This descriptive study was conducted
among school students taking the online geography
course offered by the app-based learning platform
named Joo (joo.kz), which is designed to render
preparation assistance with the unified assessment to
school students.
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In mid-December 2022, the correspondence author
used the in-app chat to send invitations to participate in
the survey to 1,000 individuals randomly picked from
several thousand Joo geography course takers, with
clarifications on the survey goal. A total of 904 students
agreed and gave informed consent to be involved. In
mid-January 2023, the GIPSS final form was made
available on the Qualtrics survey system and distributed
to the participants by means of the anonymous link
option so that the surveyees’ identifying information
could not be stored. Yet, 50 randomly selected
participants were requested to share their responses
provided they took the survey, and to fill out the
questionnaire again two weeks later to investigate the
test-retest reliability of the instrument, that is, whether
the responses were subject to substantive fluctuation
after a narrow time interval, which would call into
question the applicability and reproducibility of the
scale. The questionnaire was filled out in a self-reported
fashion. Apart from GIPSS items, a few collateral
variables were requisite to indicate, namely age, sex,
grade, and how long the subject had been preparing for
the geography section of the national standardized
assessment at the time when she/he filled out the form
(less than a year; a year or more; two years or more). In
early March 2023, complete replies totaled 849 (response
rate of 93.9%) of which 23 were dropped due to the same
answer in all items. Thus, 826 valid questionnaires were
eventually obtained, and the survey was closed.

The final sample consisted of 826 school students
attending the 9th (235, 28.5%), 10th (392, 47.5%), and 11th
grades (199, 24.1%), with females slightly prevailing
(427, 51.7%). The participants aged between 13 and 18,
15.9 in average (standard deviation [SD]=0.77). Lastly,
568 subjects (68.8%) indicated their period of preparation
for the national standardized assessment was <1 year,
while 164 (19.9%) reported they spent 21 year, and 94
surveyees (11.4%) claimed the period of 22 years. It is
worth noting that we do not have any information on
which schools Joo users attend, so it is impossible to say
how many schools this survey embraced.

Data Analysis

All statistical procedures were run in the R software
environment. Mean and standard deviation were used
to present continuous data. The distribution of each item
was checked by means of skewness (a measure of
distribution symmetry) and kurtosis (a measure of tail
extremity) statistics, with the norm set at the range
between -3.0 and 3.0 (Madan & Wang, 2021). To judge
whether the entire data acquired from the survey were
eligible for factor analysis, the Kaiser-Meyer-Olkin
sampling adequacy index along with the Bartlett test of
sphericity preceded factor extraction. The raw data was
only deemed fit for validation procedures once KMO
was higher than 0.60 and the Bartlett test was statistically

significant (Gao et al., 2020). Significance was set at levels
below p=0.05 for all analyses.

Internal consistency reliability

Internal reliability of the translated GIPSS was
verified by inspecting floor and ceiling effects and
computing corrected item-total correlation, a correlation
matrix, Spearman-Brown coefficient, and Cronbach’s
alpha along with the alpha-if-dropped criterion, which
indicates Cronbach’s alpha reliability value when a
given item is eliminated from the measure. When
calculating the percentage of minimum and maximum
achievable scores for each item, ceiling effects were
inferred to exist if 15.0% of surveyees responded on the
item with “always,” whereas floor effects were
ascertained if 15.0% stated “never.” Because the worst
and best scorers could not then be differentiated, floor or
ceiling effects impair the instrument reliability (Wan
Hassan et al., 2017). The corrected item-total correlation
was employed to elucidate whether any item possessed
insufficient predictive power and therefore was
incoherent with the total test score on the other items
(Zijlmans et al., 2019), with a coefficient above 0.20
deemed acceptable (Dilbaz et al.,, 2020). Associations
between the subscales were estimated through the
Pearson correlation coefficient. Lastly, the internal
reliability assessment included the split-half test using
an even-odd approach, that is even numbered, and odd-
numbered items were split into two subsets and the
correlation between them was used to calculate the
Spearman-Brown coefficient. The latter is a
complementary robust criterion that implies correction
for the number of items. Regarding survey scales,
Cronbach’s alpha from 0.70 to 0.80 is usually regarded as
noteworthy and from 0.80 to 0.90 as very good, but when
it exceeds 0.90, truncating the form is recommended
(Kanbay et al., 2021). The same interpretation scheme
was applied to the alpha-if-dropped and split-half
method outputs.

Construct validity

The survey responses were divided into two equal
parts, one of which (n=413) was submitted to
exploratory factor analysis (EFA), while the other
(n=413) to confirmatory factor analysis (CFA), both
performed to test the construct validity of the adapted
tool. Parallel analysis was selected as a technique for
drawing the optimal number of factors from the data
matrix (Tak et al., 2022; Zhdanov et al., 2022). Items were
retained on the basis of the explained total variance,
factor loadings, and a visual inspection of the generated
scree plot. Interpretation of conventional scree plots is
somewhat intricate and subject to ambiguity as to where
exactly the scree lies. With this in mind, the present
study resorted to the code written by Sakaluk and Short
(2016) to construct a scree plot incorporating parallel
analysis. The plot highlights the plausible factor solution
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by depicting a dashed line across the point following
which factors with eigenvalues derived from observed
data ceased to outnumber those based on randomly
simulated zero-factor matrices. In adherence to common
practice, items were seen as admissible for inclusion in a
given factor if their loading values were above or equal
to 0.40. The quantity of variance in a model that can be
explained by the predictor variables rather than
measurement error is referred to as the explained total
variance (Lam et al., 2005). The extracted factors should
account for at least 50% of the total variance (Sarstedt &
Mooi, 2014, p. 247). To make the pattern of loadings
clearer, the Promax rotation method was applied in EFA
and CFA as the simulation evidence shows the
robustness of the Promax technique exceeds those of
other rotation approaches (Panaretos et al., 2019). Both
EFA and CFA were run using the maximum likelihood
extraction method, each based on separate data from 413
subjects. A structural equation modeling technique
known as CFA (Quinn et al., 2020) was adopted to
evaluate the degree of alignment between the
measurement model hypothesized within EFA and
observed data, with a factor loading of 0.35 as a
minimum threshold, in line with Keefer et al. (2019).
Model-data fit was examined using the Tucker-Lewis
index, comparative fit index, the ratio of chi-squared to
the degree of freedom, standardized root mean square
residual, and root mean square error of approximation.

Item discrimination statistics

To discover the discriminative capability of each
item, the mean scores were compared between
individuals with the lowest 27.0% possible scores and
those with the highest 27.0% scores using an unpaired
two-sample t-test.

Predictive validity

Multivariate regression was utilized to explore
whether GIPPS overall and subscale scores were affected
by the collateral variables.

External reliability

The test-retest reliability analysis sought to find out
the degree of similarity between the outcomes from the
same scale administered with a small-time gap. Pursuant
to the recommendations outlined in Koo and Li (2016),
the intraclass correlation coefficient was estimated based
on a two-way single-measurement (because individual
sum score rather than average measurement was the
variable of interest) mixed-effects model with an
absolute agreement to assess concordance between test
and retest scores. The coefficient below 0.50 is
conventionally interpreted as poor, moderate if it is 0.50-
0.75, as good if it is 0.75-0.90, and as excellent if it is over
0.90. Since the evaluation of the test-retest reliability
based upon only the intraclass correlation values may
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lead to misleading conclusions (Avelino et al., 2022), the
Bland-Altman method was exploited to determine the
test-retest stability of the tool by computing the
reproducibility coefficient and plotting the difference
between average scores yielded on the first and second
survey completions. If a construct is measured twice
under identical conditions, the absolute difference
between the two measurements will, in 95% of cases, be
smaller than the repeatability coefficient, and thus the
lower this coefficient is, the greater reproducibility of the
survey results (Vaz et al., 2013). A value identifying a
tolerable level of mean difference for the Bland-Altman
test must be not in excess of one-third of the possible
range of scores for the instrument (Ding & Vancleef,
2022). Given that the GIPSS is composed of 22 items with
a five-point response option, the potential sum of points
lies between 22 and 110. Thus, the acceptable average
difference between the two occasions, in this case,
should be no more than 29.

RESULTS

Content Validity

As the first step, two independently working native
Kazakh translators produced two Kazakh-language
versions of the scale, which were presented to a four-
member expert panel including one geography expert
and three pedagogy experts. They examined the clarity
of language and integrated the two translations into one
form, then back-translated it into English to ensure the
correspondence of the items with the original text. As
per the panel and the research team, some minor
linguistic adjustments were required to make the
questionnaire suitable for the local audience. For
instance, item 1 was reduced to “recognize the problem”
since “issue” and “problem” are identical semantic
constructs in Kazakh. To avoid confusion, “geographic”
was added to words like “problem” or “information” in
the translated text. In the original study, factor analysis
placed the item “being able to select geographic
information from data sources” in the subscale
accommodating skills related to posing geographic
questions. But the item obviously has nothing to do with
asking questions, and therefore on a consensus basis was
allotted back to the subscale named acquiring
geographic information.

Following the adaptation procedures, the experts
confirmed the resulting item pool has adequate content
validity (IOC of each item ranged from 0.82 to 0.94), so
the research team utilized it as a pilot draft in order to
assess the scale comprehensibility through cognitive
pre-testing. To that end, three high school students
outside the research sample volunteered to fill out the
preliminary questionnaire. Beyond just selecting
numbers, the volunteers were asked to read the items
aloud and narrate how they perceive the statements,
why they chose given answer, and whether anything
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Table 1. Original & translated items in GIPSS

Item English (original) Kazakh
CGI1 Determine the fit-for-purpose way T'eorpadnsuIblK aKIapaT OOVIBIHIIIA
KOPBITBIHABUIAPIBEI OepyIiH KOJIavuIbl 9iciH aHBIKTay
CGI2 Use various methods I'eorpadnsIbIK aKmapaT OOVIBIHIIIA KOPBITBIHIIBI
OepyiH apTYpIIi 91icTePiH KOJTaHBIHBI3
CGI3 Determine target population correctly MakcaTTbl ayANTOPUAHBI IYPBIC aHBIKTaHbI3
CGl4 Use a clear, effective, & comprehensible way of AKnapaTTBl XeTKi3yIiH TuiMIi aficTepiH KoImaHBIHbI3
expression
CGI5 Use geographic terms TeorpadmsiislK TepMUHIEPi KOJIAHBIHEI3
OAGI1  Convert geographic information into maps, graphs, & I'eorpadnsUIbIK aKIapaTThl KapTajapFa, TpaduKTepre
tables XKoHe KecTeJlepre TypJleHAipy
OAGI2 Read maps & graphs Kaptastap MeH rpadukrepsii OKbIHBI3
OAGI3 Interpret maps, graphs, tables, & photos Kapranapzel, rpadukrepmi, Kecrenepai xXoHe
doTocyperrepai TyciHAipiHi3

OAGI4 Make predictions on graphs, tables, & photos uarpaMmMaiap, Kectesiep XaHe pOTOCypeTTep
GovipIHIIIA OOIDKaMap >kKacaHpl3

OAGI5 Compare maps, graphs, tables, & photos Kaprasapzpl, rpadvikrepi, kecresepi XoHe
dpoTocypeTTepi CaIbICTEIPBIHEI3

AGQ1 Reach conclusions TyXeIpbIMIapabp! TYKEIpBIMIAY

AGQ2 Develop thoughts about conclusions KacajrFaH TyXbpIpbIMIapFa CyVieHe OTBIPBIIL OVifIbl

OaMBITY

AGQ3 Make predictions on future based on conclusions KopbIThIHBUIAP HeTi3iHIe OorpkaMiap skacaHpl3

AGQ4 Make a decision based on conclusions KopsIThIH/IBI HeTi3iH/Ie memniM KaObummay

AGI1 Determine path to follow T'eorpadmsiblK aKIapaTTHI i3fey XoHe ipikTey

OaFbITBIH aHBIKTAY
AGI2 Decide method to be used I'eorpadmsuIbIK aKIapaTTHI i3/1ey XoHe TaHJay d9ficiH
aHBIKTaHBI3

AGI3 Detect required information KaxeTTi reorpadvisuiblK aKmapaTThl 11971 TAOBIHBI3

AGIH4 Select geographic information from data sources HepekkesaepaeH reorpadvisUIbIK aKIIapaTThl TaHIAY

PGQ1 Recognize issue or problem bBap reorpadussibik, MacereHi Tagy

PGQ2 Define issue or problem I'eorpadpmsIbIK MacesIeHi TYKbIpbIMIAY

PGQ3 Distinguish between geographic & non-geographic Teorpadwst OovibiHIIIa cypaKrap/ibl OacKaiapiaH

questions aXbIpaTbIHBI3
PGQ4 Ask geographic questions l'eorpadmsi OovpIHIa cypaKTap KOO

Note. For easy reference, items are numbered in a way different from original & abbreviations stand for corresponding factors in
scale: CGI: Communicating geographic information; OAGI: Organizing & analyzing geographic information; AGQ: Answering
geographic questions; AGI: Acquiring geographic information; & PGQ: Posing geographic questions

should be amended to improve clarity. Finally, students
rated the item pool as understandable, no corrections
were considered necessary, and it was approved as the
final Kazakh version of GIPSS (hereafter, GIPSS-Kz).
Table 1 gives an overview of the original English
wording of the items and the Kazakh translation.

Descriptive Statistics and Internal Consistency
Reliability

Internal consistency of the questionnaire was tested
on the pooled response rates. Cronbach’s coefficient
obtained for the 22-item instrument was 0.941 (0.935,
0.947) and it did not surge when any of the items was
effaced. The split-half estimate was 0.961 (0.955, 0.966)
meaning the data partitioning did not deflate the
internal reliability level and it is therefore safe to state
that the items measure the same underlying construct.
Corrected item-total correlations were moderate. None
of the items was scored 1 or 5 by 15.0% of surveyees,
implying that neither floor nor ceiling effects were

observed in respondents’ perceptions, that is no extreme
lower or upper part of item pool was lost and thus there
was no deterioration of content validity. All skewness
values were found close to zero and none of the kurtosis
values exceeded 3.0, so the data could be declared
normally distributed. Descriptive statistics and internal
consistency reliability evidence are given in Table 2. As
summarized in Table 3, there were medium-to-large
positive intercorrelations among all GIPSS-Kz subscales,
and they all were significant (p<0.01).

Construct Validity

EFA

Kaiser-Meyer-Olkin value was 0.95, thus indicative of
the adequate sample size, and Bartlett’s statistic was
found significant (x%231=12,271.26; p<0.01), altogether
implying that numerical data could be subjected to factor
analysis procedures.
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Table 2. Descriptive statistics & reliability coefficients for the Kazakh version of GIPSS (n=826)
Item  Mean (SD) Skewness Kurtosis Corrected item-total correlation Alpha if item omitted Floor (%) Ceiling (%)

CGI1 299 (1.03) 0.01 2.47 0.433 0.830 7.1 71
CGI2 3.05(.01) -0.12 2.49 0.492 0.827 6.7 6.5
CGI3 298(0.97) -0.08 2.61 0.326 0.834 6.7 4.8
CGI4 3.04(0.96) -0.01 2.54 0.360 0.833 4.7 58
CGI5 299(1.05) -0.06 231 0.370 0.832 7.8 6.3
OAGI1 3.08(0.94) -0.01 2.49 0.360 0.833 3.5 57
OAGI2 3.06 (0.94) -0.17 2.57 0.417 0.831 5.0 45
OAGI 3 3.09 (0.87) 0.10 2.49 0.380 0.832 1.5 45
OAGI 4 3.12(0.96) -0.07 2.55 0.404 0.831 4.0 6.4
OAGI5 3.10(0.99) -0.05 242 0.329 0.834 4.5 6.8
AGQ1 3.14 (0.89) 0.23 2.70 0.441 0.829 1.5 7.3
AGQ2 3.15(0.89) 0.13 2.55 0.481 0.828 1.5 6.5
AGQ3 323(0.91) -0.02 2.65 0.280 0.837 21 7.5
AGQ4 3.19 (0.90) 0.01 2.82 0.288 0.836 25 7.3
AGI1 3.16 (0.89) 0.18 2.70 0.462 0.828 1.6 7.5
AGI2 3.16 (0.86) 0.30 2.84 0.442 0.829 1.0 7.5
AGI3 3.15(0.91) 0.12 2.67 0.435 0.829 22 7.4
AGI4 3.09 (0.90) 0.23 2.47 0.406 0.831 1.2 6.0
PGQ1 3.01 (0.95) 0.07 2.53 0.447 0.829 5.6 44
PGQ2 3.03(094) -0.02 2.58 0.399 0.831 44 5.0
PGQ3 3.05(0.96) -0.04 2.59 0.433 0.830 5.0 57
PGQ4 3.02(1.0) -0.04 2.43 0.382 0.832 5.8 5.8

Note. Abbreviations stand for corresponding factors in scale: CGI: Communicating geographic information; OAGI: Organizing
& analyzing geographic information; AGQ: Answering geographic questions; AGIL: Acquiring geographic information; PGQ:
Posing geographic questions; & SD: Standard deviation

Table 3. Correlations among factors in the Kazakh version
of GIPSS (n=826)
CGI OACGI AGQ AGI PGQ

10.0

CGI  1.00 0.73 0.35 0.43 0.72 o oron
OAGI 073 1.00 0.43 0.44 0.75 : 5 S S
AGQ 035 043 1.00 0.64 0.41
AGI 043 0.44 0.64 1.00 0.42
PGQ 072 0.75 0.41 0.42 1.00

Note All correlations are significant at 0.01 level &
abbreviations stand for corresponding factors in scale: CGIL:
Communicating geographic information; OAGI: Organizing &
analyzing geographic information; AGQ: Answering
geographic questions; AGI: Acquiring geographic information;
& PGQ: Posing geographic questions

Eigenvalue

Within EFA (n=413), the maximum likelihood
method suggested a five-dimensional structure that
accounted for 13.7%, 13.67%, 12.8%, 11.37, and 8.6% of
the total wvariance, with a cumulative variance
contribution of 60.2%. T % 5 4

'

'

'

S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Factor Number

Therewit}} the parall.el analysis demonstrate'd that a Figure 1. Scree plot of EFA of the Kazakh version of GIPSS
model constituted by five factors could explain more (n=413) (Source: Authors’ own elaboration)

variance in the measure items compared with the
synthetic data (Figure 1), and thus the five-dimensional
solution was pre-accepted, with factor names borrowed
from the original tool.

Table 4. Factor loadings for EFA of the Kazakh version of
GIPSS (n=413)

Item CGI OAGI  AGQ AGI PGQ
All the items of GIPSS-Kz were entered after the gy 0.73
Promax rotation and had factor loading (ie., the cqgI2 0.67
regression of a factor on an item) values 20.40 (Table 4). CGI3 0.78
CGI 4 0.82
CGI 5 0.76
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Table 4 (continued). Factor loadings for EFA of the Kazakh
version of GIPSS (n=413)
Item CGI OAGI
OAGI1 0.59
OAGI 2 0.81
OAGI 3 0.92
OAGI 4 0.72
OAGI 5 0.73
AGQ1

AGQ?2

AGQ3

AGQ4

AGI1

AGI2

AGI 3

AGI 4

PGQ1

PGQ2

PGQ 3 0.69
PGQ 4 0.70
Note. Abbreviations stand for corresponding factors in scale:
CGI: Communicating geographic information; OAGI:
Organizing & analyzing geographic information; AGQ:
Answering geographic questions; AGI: Acquiring geographic
information; & PGQ: Posing geographic questions

AGQ AGI PGQ

0.87
0.77
0.93
0.72
0.65
0.89
0.92
0.61
0.65
0.64

CFA

Thereafter, CFA was operated on the other part of the
items’ responses (n=413) to inspect the measurement
model. The analysis proved that the survey data
sufficiently fit the a-priori five-factor structure
represented by “communicating geographic
information,” “organizing and analyzing geographic
information,” “answering geographic questions,”
“Acquiring geographic Information,” and “posing
geographic questions” latent variables since model-data
fit indices conform the recommended values (Table 5).

Table 5. Reference values for goodness-of-fit criteria &
observed values of five-factor model of the Kazakh version
of GIPSS obtained from CFA (n=413)

GFI RV OV (95% CI)  Reference
RMSEA Below 0.08 0.067 (0.061, Machado et
with 90% (upper bound of 0.074) al. (2020)
CI CI below 0.10)
SRMR Below 0.10 0.055 De La Torre et
al. (2022)
x2/df Equal or below 2.866 Soares et al.
5.0 (570.372/199) (2022)
CFI Above 0.90 0.942 Soares et al.
(2022)
TLI Above 0.90 0.932 Soares et al.
(2022)

Note. RMSEA: Root mean square error of approximation; CI:
Confidence interval; SRMR: Standardized root mean square
residual; 2/ df: Ratio of Chi-squared to degree of freedom; CFI:
Comparative fit index; TLI: Tucker-Lewis index; GFL
Goodness-of-fit indicator; RV: Recommended value; OV:
Observed value;

cal

=
jN
= CGl

.

OAGISk—— ¢

OAGI1 —0.6
i
e

e A
e
a3

04

B,
oo
Figure 2. Standardized five-factor structural model of the
Kazakh version of GIPSS obtained from CFA (n=413);
Rectangles:  Measured variables; Circles: Latent
(unobserved) factors; One-way arrows: Factor loadings;
Two-way arrows: Covariances; CGI: Communicating
geographic information; OAGI: Organizing & analyzing
geographic information; AGQ: Answering geographic
questions; AGI: Acquiring geographic information; & PGQ:
Posing geographic questions (Source: Authors” own

elaboration)

Loadings for all 22 items met 0.40 cut-off, which also
means the model is supported by the data (Figure 2).

Discriminative Validity

Table 6 shows that for each of the items, statistically
significant differences were detected between the 27.0%
of the total sample who scored the lowest and the 27.0%
with the top scores (p<0.01). This gives grounds to
believe the scale has the capacity to distinguish school
students subjectively possessing low and high
geographic inquiry process skills.

Table 6. Comparison between 27% of responders with
bottom scores (n=223) & those with top 27% scores (n=223)
for the Kazakh version of GIPSS (n=826)

High-score Low-score
Item group (n=223) group (n=223) t-test (df) P
mean (SD) mean (SD)
CGIl 4.27 (0.44) 1.74 (0.44)  60.408 (444) <0.01
CGI2 4.24 (0.43) 1.75(0.43)  61.019 (444) <0.01
CGI3 4.18 (0.39) 1.75(0.43)  62.639 (444) <0.01
CGl4 4.22 (0.41) 1.83 (0.38)  63.632 (444) <0.01
CGI5 4.23 (0.42) 1.71 (0.45)  60.640 (444) <0.01
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Table 6 (continued). Comparison between 27% of
responders with bottom scores (n=223) & those with top
27% scores (n=223) for the Kazakh version of GIPSS (n=826)

Table 7 (continued). Coefficient estimates of model with
four predictors & school student scores in the Kazakh
version of GIPSS as an outcome variable (n=826)

High-score Low-score
Item group (n=223) group (n=223) t-test (df) P
mean (SD) mean (SD)

OAGI1 4.21(0.41) 1.87 (0.34) 65.974 (444) <0.01
OAGI2 4.17(0.37) 1.82(0.39)  65.189 (444) <0.01
OAGI3 4.17 (0.37) 1.98 (0.29)  69.032 (444) <0.01
OAGI4 4.24 (0.43) 1.89 (0.42) 58971 (444) <0.01
OAGI5 4.25(0.44) 1.83 (0.37)  63.031 (444) <0.01
AGQ1  4.27(0.45) 2.09 (0.43)  52.631 (444) <0.01
AGQ2  4.24(0.43) 2.06 (0.41) 54.889 (444) <0.01
AGQ3  4.28 (0.45) 216 (0.54)  45.118 (444) <0.01
AGQ4  4.27(0.44) 2.15(0.57)  43.978 (444) <0.01
AGI1 4.28 (0.45) 212 (0.47)  49.674 (444) <0.01
AGI2 4.28 (0.45) 220 (0.48)  46.982 (444) <0.01
AGI3 4.27 (0.45) 2.05(0.46)  51.585 (444) <0.01
AGI4 4.22 (0.42) 1.96 (0.21)  72.614 (444) <0.01
PGQ1  4.21(0.41) 1.84 (0.37)  64.506 (444) <0.01
PGQ2  4.18(0.39) 1.84 (0.37)  65.407 (444) <0.01
PGQ3  4.21(0.41) 1.82(0.39) 63.431 (444) <0.01
PGQ4  4.22(0.41) 1.79 (0.41)  62.305 (444) <0.01
Total  93.094 (8.75)  42.23 (7.30) 66.652 (444) <0.01

Note. Abbreviations stand for corresponding factors in scale:
CGI: Communicating geographic information; OAGI:
Organizing & analyzing geographic information; AGQ:
Answering geographic questions; AGI: Acquiring geographic
information; & PGQ: Posing geographic questions

Predictive Validity

The multivariate regression analysis failed to reveal
that the school students’ sex, age, grade, or duration of
the national exam preparation were associated with
GIPSS-Kz scores (Table 7).

Table 7. Coefficient estimates of model with four predictors
& school student scores in the Kazakh version of GIPSS as
an outcome variable (n=826)

Model B (95% CI) Beta t-test p
CGI subscale

Intercept 3.487 (1.165,5.809)  0.000 2.943 0.003
Age -0.101 (-0.389, 0.186) -0.075 -0.690 0.490
Grade 0.116 (-0.190, 0.421)  0.081 0.741 0.459
PP -0.075 (-0.226, 0.077) -0.050 -0.967 0.334
Sex -0.026 (-0.097, 0.044) -0.026 -0.729 0.466
OAGI subscale

Intercept 4.203 (2.078, 6.329)  0.000 3.876 0.000
Age -0.041 (-0.305, 0.222) -0.034 -0.308 0.758
Grade -0.046 (-0.326, 0.234) -0.035 -0.322 0.747
PP -0.006 (-0.145, 0.133) -0.004 -0.082 0.935
Sex 0.016 (-0.049, 0.080) 0.017 0.483 0.630
AGQ subscale

Intercept 4.789 (2.789, 6.789)  0.000 4.693 0.000
Age -0.169 (-0.417, 0.079) -0.146 -1.336 0.182
Grade 0.099 (-0.164, 0.363)  0.081 0.738 0.461
PP 0.116 (-0.015, 0.247)  0.090 1.741 0.082
Sex -0.015 (-0.075, 0.046) -0.017 -0.472 0.637
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Model B (95% CI) Beta t-test p
AGI subscale

Intercept 5.164 (3.156,7.171)  0.000 5.042 0.000
Age -0.231 (-0.479, 0.018) -0.198 -1.817 0.070
Grade 0.162 (-0.102, 0.427)  0.132 1.204 0.229
PP 0.121 (-0.011, 0.252)  0.093 1.803 0.072
Sex 0.010 (-0.051, 0.071)  0.011 0.315 0.753
PGQ subscale

Intercept 5.406 (3.259,7.552)  0.000 4.936 0.000
Age -0.161 (-0.427,0.105) -0.129 -1.189 0.235
Grade 0.015 (-0.267,0.298) 0.112 0.107 0.915
PP 0.036  (-0.104, 0.176) 0.026 0.504 0.615
Sex 0.018  (-0.047,0.083) 0.019 0.537 0.591
Overall

Intercept 5.406 (3.259,7.552)  0.000 4.936 0.000
Age -0.161 (-0.427,0.105) -0.129 -1.189 0.235
Grade 0.015 (-0.267,0.298)  0.012 0.107 0.915
PP 0.036 (-0.104, 0.176)  0.026 0.504 0.615
Sex 0.018 (-0.047,0.083)  0.019 0.537 0.591

Note. B: Unstandardized regression coefficient; CI: Confidence
interval; Beta: Standardized regression coefficient; PP:
Preparation period; CGI: Communicating geographic
information; OAGI: Organizing & analyzing geographic
information; AGQ: Answering geographic questions; AGI:
Acquiring geographic information; & PGQ: Posing geographic
questions

External Consistency Reliability

The resulting intraclass correlation coefficient for the
difference between first and second tool administration
was 0.53 (0.40, 0.59), indicating moderate agreement.

Bland-Altman analysis yielded mean difference
between scale scores at time 1 and time 2 equal to 0.22
(Figure 3), which is below defined top margin of 0.29.
Coefficient of reproducibility obtained was 9.5%.
Altogether, test-retest reliability evaluation suggests
GIPSS-Kz has quite a high level of reproducibility.

DISCUSSION

This investigation is first to translate the GIPSS
questionnaire into Kazakh and psychometrically
validate it on a representative Kazakh-speaking
population. The resultant GIPSS-Kz met the standard
requirements in terms of predictive and construct
validity, internal consistency, external reliability, and
discrimination capability. Culturally and linguistically
adapting the measurement while preserving the original
structure facilitates the comparisons within and across
countries (Jorgensen et al. 2020). Findings from statistical
modeling in this study support replicating the prototype
scale structure in the Kazakh version. For example, the
percentage of variance explained by the model obtained
herein enables us to assume that working with the five-
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Difference: Test — Retest (scores)

40 60 80
Average of Test and Retest (scores)

Figure 3. Bland-Altman plot for test & retest scores of the
Kazakh version of GIPSS (n=50); dots represent individual
data; dotted line indicates average difference between test
& retest (0.22); dashed lines indicate limits of agreement (-
3.0, 3.55); gray areas indicate 95% confidence intervals; &
Shapiro-Wilk test of difference retrieved a p-value of 0.0023,
reflecting a non-normal distribution, so limits of agreement
were drawn from non-parametric estimation (Source:
Authors’ own elaboration)

factor model is adequate. However, the model is
susceptible to improvement. Particularly, significant
positive correlations between the subscales were
revealed, which may argue in favor of a unidimensional
structure model for the scale (Padron et al., 2012), so
oncoming studies are proposed to further analyze
factorial invariance.

The five-factor solution reflects the five sub-skills of
scientific inquiry, which can be roughly envisaged as the
steps of geographical inquiry performed by a
Kazakhstani secondary school student, as follows:

1. PGQ subscale: Recognizing an issue, e.g., the

ecological degeneration of Lake Balkhash in
Kazakhstan.

2. AGI subscale: Collecting information on the
subject of interest and excogitating the inquiry
algorithm, e.g., gathering data on water levels in
Lake Balkhash, etc. This stage somewhat overlaps
the next one.

3. OAGI subscale: Reading, processing and
interpreting the geographic information, e.g.,
juxtaposing satellite images of Lake Balkhash
taken in the 1990s and nowadays.

4. AGQ subscale: Making conclusions and
predictions based on the results of the evaluation,
e.g., “the shrinking of Lake Balkhash is greatly
related to a 2.5-fold water level decline in the Ili

River compared to 1993; if the problem is ignored,
the river may dry completely in another 30 years,
which would be a catastrophe to the Balkhash
ecosystem.”

5. CGI subscale: Conveying the findings to an
audience appropriately (let us take a PowerPoint
presentation as the simplest example).

As such, the tool looks meaningful, practicable, and
straightforward to interpret. The present survey thus
provided an effective modified measure for future
related studies in a specific Kazakhstani context.

This work adds to the initial study in the way that
potential moderators were tested here, ie., gender,
grade, age, and time spent preparing for the geography
exam. Ultimately, nonsignificant associations were
found between these variables and GIPSS-Kz scores.
This runs counter to findings in a research on 780
secondary school students (Nehring et al., 2015), which
found that gender and grade significantly predicted
scientific inquiry skills measured with a 27-item test.
Plus, a study involving 145 grade 11 students (Wang et
al., 2015) concluded there were statistically significant
gender differences in post-test scores for some
components of inquiry skills. Yet the evidence from an
experiment on 88 secondary learners (Pedaste & Altin,
2020) suggests that the pupils” gender did not influence
improvement in their inquiry learning as per an 11-item
test. Future direction for research on the topic might be
to examine potential covariates including those
mentioned in Nehring et al. (2015), that is migration
background, social status, spoken languages at home,
and motivational variables such as a specific interest in
the content.

As regards limitations of this research, our findings
are based on a sample obtained from high school
students in Kazakhstan within a specific age range.
Therefore, these findings may not generalize to other
populations or more diverse groups. One more
limitation of this study resides in its self-reporting nature
of the data. We recommend that future research should
estimate convergent validity of GIPSS-Kz with some test
employing objective criteria to measure geoinquiry
skills. In this regard, the inquiry skills assessment for
secondary-level-schoolers devised by Jeskova et al.
(2018) seems to us to be the closest to the ideal among
those publicly available. But it covers computer science,
physics, and mathematics alongside geography, so
comparability would be a hassle. Certainly, it would be
enlightening to juxtapose the findings of the survey with
the results of the cross-country geography assessment.
But first, considerable portion of the respondents had
not yet passed the exam by the time this paper was
written; second, whichever we choose as the source of
data on the scores obtained by the students would entail
hindrances since the Ministry of Education would refuse
to share the data with third parties, whereas the results
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communicated directly by the schoolers could still not be
deemed unbiased.

It is hard to provide an extensive discussion
comparing our findings with the past evidence owing to
a lack of similar research. On the other hand, this
underscores the novelty of this survey. The form has not
been utilized in Kazakhstan heretofore, and we expect its
validation will contribute towards that. Hopefully, the
GIPSS-Kz will grease the wheels for more informed
pedagogical decisions in schools.

CONCLUSIONS

Taken together, this validation study maintains the
five-dimensional structure with the 22 items that make
up the GIPSS. The Kazakh version possesses acceptable
factorial wvalidity and good reliability indicators.
Findings from the test-retest reliability evaluation
indicate the scale as consistent over a two-week
measurement interval, affirming its accuracy and
stability. The newly emerged questionnaire is relatively
brief and simple to administer and score. In this sense, it
seems feasible for assessing geographic inquiry skills in
secondary school level. Therefore, the Kazakh version of
GIPSS could be a valuable scale applicable in other
ethnically Kazakh settings, in particular to map, where
secondary students’ inquiry skills are the weakest, which
would allow for prioritizing, where to intervene.
Moreover, adapting GIPSS to new linguacultural
contexts is warranted to appraise its potential usefulness
worldwide.
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