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Introduction

Fieldwork in geography is considered an integral part of the geography
curriculum in many countries. For instance, the U.S. National Geography
Standards explicitly address “doing geography” and recommend that stu-
dents go out with teachers to learn (Gallagher & Downs, 2012). In England,
competency-oriented fieldwork in geography is part of the curriculum
framework (Department for Education, England, 2013, 2014). Similarly, in
Australia, geography fieldwork is expected to develop students’skills in ob-
serving, questioning, planning, collecting, recording, evaluating/presenting,
interpreting, analysis, and summarizing (ACARA, 2015). Curriculum initiatives
in these countries emphasize the importance of a curriculum framework for
geography fieldwork and a competency orientation of such a framework. By
September 2020, geography fieldwork had been incorporated into the cur-
riculum in many countries and regions of Asia, Europe, Africa, North America,
and Oceania (e.g., ACARA, 2015; Department for Education, England, 2013,
2014; Gallagher & Downs, 2012; Ministry of Education, New Zealand, 2015;
Ministry of Education of the People’s Republic of China, 2012, 2018; Depart-
ment of Basic Education, Republic of South Africa, 2011a, 2011b).

Thereis a need to consider not only the key competencies that learners
should possess when participating in field trips but also the qualities that
they already have because these innate attributes can be very significant. For
example, the level of engagement, attention, curiosity, and willingness that
people show when they are engaging in fieldwork may influence the quality
of their work. As mentioned in the International Charter for Geographical
Education (1992), geography helps citizens appreciate and understand the
world so that they might contribute to solving problems faced by humanity
(CGE, 1992). Awareness of and competence in taking action to alleviate or
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Abstract. Geographical practice power is
a key competency essential for students’
overall development. It is, therefore,
important to understand its concepts,
contexts, and content. Practical activities
following scientific and operable principles
in real geographical situations would
enable students to unleash their potential
across the curriculum. The primary aim

of this study was to design and validate

a conceptual, contextual, and content
framework for geographical practice
power competency (GPPC) of primary

and secondary school students in China.
The study used a three-step mixed-
method research design with expert
opinions collected through interviews and
questionnaires. The dimensions of GPPCin
this study included the mental processes
of cognition, awareness, attitude, and
behavior. A compilation of the attributes
of GPPC for primary and secondary school
students was proposed. There was a
general consensus among the evaluators
regarding the conceptual, contextual, and
content framework of GPPC. When the
weight values of the four dimensions and
sub-dimensions of GPPC were calculated, it
was found that they played different roles in
the framework. Contrary to the expectation
that scientific argumentation would be the
most important dimension of GPPC, this
study found that information acquisition
was rated the most important. In each
GPPC sub-dimension, consciousness
received the highest weighting.
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resolve these problems need to be improved through practical training in authentic situations. Moreover, to some
extent, the contribution of geography to decision-making is enhanced by certain personal qualities (National Re-
search Council (U.S.), 1997). While the importance of personal qualities for geographical practice activities such as
fieldwork cannot be overemphasized, it is unfortunate that currently no geography curriculum has incorporated
personal characteristics with regard to such activities, except that of mainland China.

China’s geography curriculum standards include geographical practice power competency (GPPC) that en-
compasses skills and personal qualities (Ministry of Education of the People’s Republic of China, 2018), an asset also
referred to by some scholars as“acting competence”. Although acting competence, to some extent, also embodies
“action competence” (Muniz, etal., 2017), it does not reflect motivation, perseverance, and other personal qualities.
Since the term “power” denotes the importance of both personal qualities and competencies in learning power,
the term“Geographical Practice Power Competency” (GPPC) is used to describe the learner’s motivation, persever-
ance, and competence in geographical practice, and is recognized as an important component of the geography
curriculum (Xu & Lin, 2018). Because of the role of GPPC in developing learners’ skills and personal qualities, a
number of Chinese scholars have focused their attention on it. Their research on GPPC has seen it being included
in curriculum development (Wu, et al., 2019; Xie, 2020; Zhang, et al., 2019; Zhao, et al, 2020), along with the creation
of GPPC indicators (Li & Ding, 2019; Sheng & Lu, 2019; Xu & Lin, 2018; Yao & Liu, 2020) and the evaluation of GPPC
(Luo & Yu, 2018; Xu & Lin, 2018).

However, in China, given that geography is integrated into the science or the social studies curriculum at the
primary level (grades 1-6), and that the regional geography curriculum standards at the lower-secondary level
(grades 7-9) are being revised, most research on the conceptualization, contexts, and content associated with GPPC
is limited to the upper-secondary level (grades 10-12). The components of GPPC at the upper-secondary level have
been analyzed by scholars from the perspectives of conceptualization, contexts, and content (Ding, 2019; Luo &
Yu, 2018; Xu & Lin, 2018; Yao & Liu, 2020; Zhang & Scholten, 2019). Little attention has been paid to the mental
processes associated with GPPC, such as curiosity, interests, emotions, imagination, and appreciation, and to the
weighting of each dimension and sub-dimension of this competency (Luo & Yu, 2018; Xu & Lin, 2018; Zhai, et al.,
2018). In terms of research methods, many scholars have drawn from the literature to explore the components
of GPPC, while other scholars have adopted a Delphi expert questionnaire to do so (Yao & Liu, 2020). Few studies
have used a combination of qualitative and quantitative methods to explore the conceptualization and content
of the competency, even though such a design could enhance reliability.

Therefore, in this study, a mixed-method approach was adopted to explore the components of GPPC for
primary and secondary school students from the perspectives of conceptualization, context, and content. In the
following section, the definitions of fieldwork in geography and GPPC, and a brief discussion of previous research
on GPPC are presented.

Literature Review
Concepts of Fieldwork in Geography

Several similar terms exist for fieldwork (e.g., “field studies” or“field teaching”), all sharing a common meaning
that indicates work in authentic situations outside the classroom. This concept encompasses “a variety of teaching
methods and experiences” (Gold, 1991).

According to current educational literature, three different connotations of “fieldwork” exist, namely “the
acquisition of experience” (Davis, 1993; Good, 1973), “a research method” (Boehm & Kracht, 1974; Bogdan & Biklen,
1998; France & Haigh, 2018; Kent, et al., 1997; Rice & Bulman, 2001; Schwandt, 1997; Zhao, 2017), and “a specific
educational activity” (Boehm & Kracht, 1974; Bogdan & Biklen, 1998; France & Haigh, 2018; Kent, et al., 1997; Rice
& Bulman, 2001; Schwandt, 1997; Zhao, 2017). Within the field of geography, scholars have a similar view of the
phrase “fieldwork in geography’, basically considering it as a research method, learning activity, and experience
(Chen, 1981; Shi, 1989; Wei, 2002). Some scholars have also defined fieldwork as the use of field observations, mea-
surements, interviews, etc. outside the geography classroom or research laboratory to obtain information related
to teaching and research (Chen, 1981; Shi, 1989). Other scholars view fieldwork in geography as an important
experience in learning the subject (Wei, 2002).

1084

W https://doi.org/10.33225/jbse/22.21.1083



Journal of Baltic Science Education, Vol. 21, No. 6, 2022

|SSN ]648_3898 /Print/ COMPONENTS OF GEOGRAPHICAL PRACTICE POWER COMPETENCY (GPPC) FOR PRIMARY

AND SECONDARY SCHOOL STUDENTS: CONCEPTUALIZATION, CONTEXTS, AND CONTENT

|SSN 2538—71 38 /Online/ ’ (F’F. 10683-1100)
Concepts of GPPC

As mentioned earlier, similar to fieldwork in geography, GPPC for upper-secondary school students has three
connotations. First, GPPCis similar to fieldwork in geography because it also includes learning activities and research
methods. In particular, experimentation, field trips, and investigation are considered important learning activities
and research methods in geography. Second, GPPC also consists of experiences, including acquiring information,
exploring, problem-solving, planning and implementing geographical practice activities. Third, GPPC is unique
in that it explicitly includes personal qualities of individual will and action that one possesses or should have in
geographical practice.

The qualities of will and the competencies required to act comprise two aspects of GPPC. The first aspect
concerns the qualities of will expressed during practical geography activities, which are endogenous in nature.
Luo and Yu (2018) propose that qualities of will include aesthetic interest, will power, and other attributes. Wang
etal. (2017) consider them to be the sum of various elements that constitute human will, including independence,
self-awareness, decisiveness, self-control, and resilience. Yao and Liu (2020) suggest that qualities of will include
attitude, will, emotion, and morality. Sheng and Lu (2019) maintain that qualities of will encompass consciousness,
decisiveness, persistence, and self-control.

The second aspect of GPPC comprises competencies required during geographical practice activities (Li, 2017;
Luo &Yu, 2018; Sheng & Lu, 2019; Xu & Lin, 2018; Zhai, et al., 2018), which are exogenous in nature. Li (2017) believe
that these competencies should include identification of orientation, route planning, disaster prevention and
avoidance, and independent survival in the wilderness. Luo and Yu (2018) expand GPPC to include competencies
such as reading, observation, communication, ability to operate tools for mapping, geographic production, and
geographic technology use. According to Sheng and Lu (2019), GPPC should include ability to use technology for
information processing, using tools for practice, design, creation, observation, etc. Xu and Lin (2018) emphasize
the importance of spatial orientation, access to and sharing information and scientific argumentation. Zhai et al.
(2018) stress geographic charting ability, observation ability, and geographic manipulation ability.

As both qualities of will and competencies for acting are present in learning activities, research methods, and
experiences, the Chinese education sector categorizes them as follows:

(1) the ability to collect and process geographical information, which includes (a) methods applied to
collect and process geographical information, (b) consciousness of obtaining information, and (c)
consciousness of problem-solving.

(2) the ability to prepare and implement a plan for a geographical practice activity, which includes (a)
cooperative attitude, (b) design creativity, and (c) tool use.

(3) the ability to implement geographical practice activities, including the implementation of activities
and experiential reflection (Ministry of Education of the People’s Republic of China, 2018).

Currently, most international curriculum documents include competencies in through-developmental stages
(e.g., ACARA, 2015; Department for Education England, 2013, 2014; Gallagher & Downs, 2012; Department of Ba-
sic Education, Republic of South Africa, 2011a, 2011b). However, researchers have yet to investigate GPPC at the
primary school level or at the through-developmental stages of primary, lower-secondary, and upper-secondary
school. Hence, the conceptualizations of GPPC described above provide a basis for this research.

Existing Framework of GPPC

Several researchers have refined the content framework of GPPC for upper-secondary school students based
on the concept as discussed above (Luo & Yu, 2018; Xu & Lin, 2018; Yao & Liu, 2020). Findings regarding contexts
are largely agreed upon in the literature; field trips, social surveys, and geography experiments are all considered
to be contexts for GPPC (Luo & Yu, 2018; Xu & Lin, 2018; Yao & Liu, 2020).

While many scholars have explored the various components of GPPC, their findings are inconclusive, with
some even overlapping. As shown in Table 1, they generally agree that GPPC includes key competencies and
personal qualities. Key competencies include spatial orientation, access to information, scientific argumentation,
and shared communication while key personal qualities include awareness and attitude. Because the competen-
cies include aspects of cognition and behavior, GPPC may include the mental processes of cognition, awareness,
attitude, and behavior.
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Researchers Dimension Sub-Dimensions
Cognition of geographical practice ~ Verbal information, intellectual skills, cognitive strategies
Methods of geographical practice  Information acquisition, tool use, activity implementation
Yao & Liu (2020) g;r;;i)genues of geographical Abilities related to design cooperation, communication, and innovation
Will and quality of geographical Attitudes, personal qualities, and emotions, environmental ethics related to geographical
practice practice
. - Consciousness of spatial positioning, cognition related to spatial positioning, attitudes
Spatial positioning ) P . ) o
toward spatial positioning, and behaviors related to spatial positioning
. - Consciousness of information acquisition, cognition related to information acquisition, at-
Information acquisition . . . s ) . : o
Xu & Lin (2019) titudes toward information acquisition, and behaviors related to information acquisition
u &Lin
L ! Consciousness of scientific argumentation, cognition related to scientific argumentation,
Scientific argumentation . L ) . N .
attitudes toward scientific argumentation, and behaviors related to scientific argumentation
L Consciousness of communication, cognition related to communication, attitudes toward
Communication o . o
communication, and behaviors related to communication
Practical knowledge of geography  Theoretical knowledge, practical knowledge
Li & Ding Geographical practice attitude Participation, scientific attitude, interest in learning, will quality
(2019) Geographical practice evaluation  Practice process, practice results
Geographical practice behavior Design of geographical practice activities and their implementation
Shengand Lu o) ity of thinking Thinking, values, attitude, wil
(2019)
Ability to act Technology, ability
Knowledge Declarative knowledge, procedural knowledge
Luo&Yu (2018)  Skill Exprgsswe §k|IIs, reading skills, oblserva.tlon Skll||S,. communication skﬂls, manipulative skills,
mapping skills, geography production skills, skills in use of geographical technology
” Motivation (curiosity, questioning, inquiry, factuality), practical qualities (ethics, aesthetic
Qualities I o Y L iy
sensibility, willpower), practical intelligence (situational practicality, creativity)
Safety awareness; love, appreciation, gratitude, reverence, and other emotions; curiosity,
Competences ) S el . BT
Huang & Chen passion, questioning, inquiry, factuality, and other scientific spirit
(2018) Qualities Safety awareness; love, appreciation, gratitude, reverence, and other emotions; curiosity,

passion, questioning, inquiry, factuality

As mentioned earlier, the content of the geography curriculum at the primary school level in mainland China

is incorporated in science and social studies curricula. Not surprisingly, GPPC receives little attention at that level.
Furthermore, learners are more concerned about geography as an examination subject, and so GPPC receives rela-
tively more attention at the upper-secondary school level and less at the lower-secondary school level. However,
according to Piaget’s cognitive theory of occurrence, the development of an ability or a volitional quality occurs
from a lower to higher order (Piske, et al., 2017). Accordingly, since the acquisition of GPPC may also progress from
elementary school to secondary school, it is important that this study also explores the competency component
of GPPC from international curriculum documents.

Focus on GPPC in Selected National Geography-Curriculum Documents

The specific content of GPPC for primary and secondary school students is not easily evident from the cur-
riculum documents of most countries. However, by starting with the key competences associated with GPPC
and fieldwork common points, namely spatial positioning, information acquisition, scientific argumentation, and
communication, common characteristics can be identified. The geography-curriculum documents for primary and
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secondary schools in mainland China, Hong Kong, Taiwan, Macao, Singapore, Australia, New Zealand, South Africa,
England, Ireland, Germany, Finland, the United States, and Canada all basically overlap in terms of key competen-
cies (e.g., ACARA 2015; Boehm & Kracht, 1974; Department for Education England, 2013, 2014; Department of
Basic Education, Republic of South Africa, 2011a, 2011b, 2011¢; France & Haigh, 2018; Gallagher & Downs, 2012;
Education Bureau, Hongkong, 2011, 2015; Ireland, 1999; Finnish National Agency of Education, 2016; Kent, et al.,
1997; Lock, 1998; Ministry of Education, New Zealand, 2015; Ministry of Education of the People’s Republic of China,
2012, 2018; Rice & Bulman, 2001; Rydant, et al., 2010; Zhao, 2017).
Based on past research, a compilation of the components of GPPC for primary and secondary school students
was proposed as a preliminary draft for this study:
(1) GPPCof primary and secondary school students can be defined as the ability to act and the qualities
of will that students possess in geographical practice activities.
(2) The contexts in which GPPC of primary and secondary school students’ practical geography compe-
tency can be applied are field trips, social investigations, and geography experiments.
(3) The fourdimensions of GPPC for primary and secondary students are spatial positioning, information
acquisition, scientific argumentation, and communication.
Each dimension of the component can be divided into four sub-dimensions, viz. consciousness of spatial
positioning, cognition related to spatial positioning, attitudes toward spatial positioning, and behaviors related
to spatial positioning.

Study Aim

To bridge some of the gaps in GPPC literature mentioned above, the present study was undertaken to design
and validate a conceptual, contextual, and content framework for GPPC of primary and secondary school children
in China.

Research Methodology
General Background

A mixed method research design was used to obtain expert opinions on the concepts, contexts, and content
of GPPC for primary and secondary school students in China. This study was undertaken in three phases, with
the results of one phase serving as a guide to the subsequent phase. In the first phase, qualitative data were col-
lected through interviews. After the data were analyzed, a quantitative questionnaire was designed for the second
phase during which the Delphi technique was applied to obtain reliable information through successive rounds
of round-robin participation. The questionnaires were distributed to the experts via WeChat, QQ, or e-mail. From
the quantitative data collected, a second quantitative questionnaire, viz. weighting questionnaire, was prepared
in the third phase and distributed to the authors’ peers by regular mail.

Participants

This study was conducted in mainland China. The research design was derived initially through exploratory
focus-group interviews conducted at the research institution. At a meeting in December 2018, five experts in geog-
raphy education were selected as focus-group members, including a participant in the development of geography
curriculum standards, two writers of geography textbooks, a member of the primary science quality control team,
and a professor of human geography.

According to these experts, it was feasible to classify the dimensions of GPPC as consciousness, cognition,
attitudes, and behaviors, specific content needed to be determined through qualitative interviews, a Delphi expert
questionnaire, and a weighting questionnaire involving as many experts in the area as possible. Similar to past
practice in the relevant literature (Dalkey, 1969), a Delphi sample size of at least seven was recommended, with
an ideal group size of ten to twenty. These experts saw the Delphi technique as a means of reaching consensus
among experts in cases where there was a difference of opinion. It may be used until consensus is finally reached
on a particular study. However, if consensus is reached in one round, it is possible to stop. Based on the results
of interviews, a Delphi expert questionnaire was developed, Delphi expert members were selected, and a Delphi
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expert survey was conducted. Among them, the Delphi expert members were selected to include expert scholars
related to geographic practice or people with practical experience. The sampling was based on the following prin-
ciples: (1) those with theoretical and practical experience; (2) researchers with communication and coordination
skills; (3) workers who contributed to solving the research problems; (4) workers who actively participated in this
study; and (5) high heterogeneity of the sample. A suggestion was made regarding the weighting questionnaire,
i.e,, it should be represented by an equitable selection of teachers (from the eastern, central, and western regions
of China) who had participated in and organized applied geography activities. Accordingly, experts in geography
education including university professors and primary and secondary school geography teachers were invited
to reflect a representative sample. Also incorporated in the study were social studies and science teachers at the
primary school level, given that the geography curriculum had been integrated into the science curricula at the
primary school level. In order to ensure maximum variation within the sample, the experts in each part of the
sample were from different regions and also, they did not work together.

Twenty experts participated in the qualitative interviews, eighteen were selected to complete the Delphi expert
questionnaire based on the nature of the research topic and using the sampling principles described above, and one
hundred five responded to the weighting questionnaire. The participants in the qualitative interviews were from
educationally developed regions of China, viz. Shenzhen, Guangzhou, Beijing, and Shanghai. Twelve of them were
secondary school geography teachers while eight were primary school science specialists who had participated in
and organized geographical practice activities. The participants who completed the Delphi expert questionnaire
were from Nanjing, Beijing, Wuhan, Tianjin and other educationally developed regions. Three were involved in
the development of geography curriculum standards, four in the preparation of geography textbooks, nine were
experts in geography education in secondary schools, and two monitored the academic quality of earth science
in elementary schools. The participants who completed the weighting questionnaire were from Beijing, Kunming,
Harbin, Shanghai, Guangzhou, and Nanchang. Five were PhD students in geography curriculum and pedagogy,
twenty were expert teachers of elementary science, and one hundred were expert teachers of secondary geography.

Data Collection and Instruments

The data for the study were collected via qualitative interviews, the Delphi expert questionnaire, and the
weighting questionnaire. Three researchers from mainland China were invited to review and provide feedback (i.e.,
communication validation) on the strategies used. One expert was a developmental and educational psycholo-
gist with a background in curriculum studies in the United States, the second was a geography-curriculum expert
with a degree from Hong Kong, and the third, an expert in lifelong education and sustainable development. Their
expert opinions were taken into account when formulating strategies for all the three phases of data collection,
especially with regard to communication validation.

The interview outline was initially developed to identify the conceptualization, contexts, and the content re-
lated to GPPC.The draft outline had ten structured open-ended questions drawn from the literature. The interview
outline eventually contained eight questions as presented in Figure 1.
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Figure 1
Interview Outline

(1)How do you define the /GPP] for primary and secondary students?

(2)What are the possible contexts in which " (3)What are the dimensions of the f{GPP]?

students can be developed for [GPP)? 2 _/\_ E g

{4)How do you scc spatial positioning as a (5)What do you think about information
- &REE .

dimension of [GPP]? ’ | acquisition in geography practice?

[ =
(6)What do you think about scientific " v . (7)What do you think about the communication
argumentation in geography practice? of ideas in geography practice?

(8)What competences (consciousness, cognition, attitudes, and behaviors) should an individual with /GPP] have?

Delphi expert questionnaire

The Delphi expert questionnaire was designed to decide on the content associated with GPPC. After much
consultation, the questionnaire that was designed ultimately contained 95 items. A 5-point Likert scale was used,
ranging from completely agree (1) to completely disagree (5). In addition, there was provision for comments on
each item in the right-hand column of the questionnaire. An extract from the Delphi expert questionnaire is pre-
sented in Table 2.

Table 2
Sample Extract from the Delphi Expert Questionnaire

Indicator Completely Quite Somewhat Disagree Completely Modify
agree agree agree 4 disagree opinion
1 2 3 5 column

A. Spatial Positioning

A1. consciousness of spatial positioning

A1-1. Recognizing the importance of us-
ing positioning tools or reference points
for positioning

A1-2 Concerns about the need to use
positioning tools or references for
positioning

A1-3 Involvement in motivation to use
positioning tools or references for
positioning
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Weighting Questionnaire

A weighting questionnaire was developed to determine the weighting of each of the dimensions and sub-
dimensions of GPPC. The questionnaire, after being reviewed, ultimately contained five questions, as presented
in Figure 2.

Figure 2
Weighting Questionnaire

(1)Please rank the importance of the four dimensions of spatial orientation, access to information,

scientific argumentation, and sharing and communication for the four dimensions of GPPC.

/’\
(2)Please rank the four sub- /" \ (3)Please rank the four sub-
dimensions of spatial positioning in \ ( dimensions of information
order of importance. V\ \ acquisition in order of importance.
b |
(4)Please rank the four sub-dimensions of (5)Please rank the four sub-dimensions of

scientific argumentation in order of importance. | | communication in order of importance.

Data Analysis

The three main steps of data analysis for this study were coding, consensus building, and weighting of the
dimensions and sub-dimensions of the content associated with GPPC.

Coding procedures were based on those of previous studies whereby a deductive qualitative content analy-
sis was conducted: either word by word or sentence by sentence. In the first step of the study (during the first
phase), 20 experts were interviewed, and their feedback was coded to initially establish the conceptualization and
contexts for GPPC.

In the second step (during second phase), to determine whether a statistical consensus was reached, means
and standard deviations were organized in tables. Consensus was reached if the mean was greater than 3.5 (out
of 5) and the standard deviation was less than one.

The third step (during the third phase) was the weighting analysis, during which the results of the first-level
dimension of GPPC (i.e., spatial positioning, information acquisition, scientificargumentation, and communication)
and the sub-dimensions (i.e., consciousness, cognition, attitudes, and behaviors related to GPPC) were entered
into equation (1), and the weight values for each indicator were calculated.

a; = %z(;i{');l,jﬂ,z, 3.....n. (1)

aij

Research Results
Qualitative Interviews

From the coded data, the views on the conceptualization, contexts, and content of GPPC for primary and
secondary school students were summarized as shown in Figure 3.
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Figure 3
Summary of Interview Results

Behavior related to GPPC

= Capacity to act

4
: 20 = Applications
1 3 Note: There is some overlap between the cognitive
L7 A
! 8o B Analysis and behavioral sections of the figure, but the focus
| = ——
18 = Evaluation is different.
(s o
1 0 “ Invention
e I M
Cognition related to GPPC !
100 |
- 80 5 80 80 5 R ® Approval 1
= = - = Application !
& = Curiosity |
% 50 = Analysis :
5 = Evaluation W naryoy 1
= 1
0 = Creation = Courage |
——————————————————— —— '
r —— o —
: 100
1 =
1 Degree. 9f — = Written form
F recognition ¥
| 2 <
1 % B interes: & = Oral form
" & 50 level 4250
= Pr) "
| g = Participation § = Admiration
" &J level 1)
. . o
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I
e T e e
Information acquisition Scientific argumentation *
100 100 100 ) 100 |
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= 80 = Measuring g :
& 60 = Sketching ;‘f 60 ® Reasoning |
£ - i § 40 1
3 40 * Photographing S = Calculation
& 20 = Questionnaire & 20 1
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| 3 positioning 3 = use of positioning
g = Information E tools
: g acquisition g 50 B Use of referenced
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- 75 75 79 70 70 70 = Real Situations 100 I
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W = Access to information o
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There was a high degree of consistency in the preliminary views on conceptualization, contexts, and content
associated with GPPC for primary and secondary school students. These are summarized in eight statements as
presented in Figure 4.

Figure 4
Summary Statements on the Conceptualization, Contexts, and Content Associated with GPPC
(1) The definition of GPPC for primary and sccondary (2) The contexts of GPPC for primary and sccondary (3) GPPC for primary and secondary school students can be
school students s the ability to act and the quality of will school students are mainly indoor, field. and social divided into [our dimensions: spatial positioning, information
that primary, lower, and upper secondary school students real-life contexts: specifically, geographic ion, scientific ar ion, and communication.
have in the practice of geography. experiments, field trips, and social surveys.
s (5) The information acquisition in geography practice activities of
AN P
(4) The spatial positioning of primary and secondary school N ’ primary and secondary school students refers to using observation,

students in geography practice activities refers to the measurement, sketching, photography, questionnaire survey,
positioning of primary and secondary sehool students using A interview and other means to obtain useful geographic information

S 4 ary 4 [ec S S using
tools or reference objects in field trips or social surveys. during scientific experimeats, ficld trips, or social surveys.

(7) The communication in geography practice for primary and

(6) The scientific argumentation in the practical activities
secondary school students refers to their ability to present

of geography for primary and secondary school students
information, ideas, questions, arguments, and the process and

refers to the process of thinking, reasoning, calculating, and

| resulis of their own argumentation in science experiments, ficld

investigating the geographic problem to be solved by using
trips, ot social investigations using a varicty of written or oral forms

valid information obtained from scientific experiments,
such as reports, skelches, photographs, games, models, ete., and ©

ficld trips, or social investigations, as well as original
show appreciation or reflection on different approaches, perceptions,

expeticnees.

l and values in their work.

(8) Individuals with GPPC should have competences that mainly include consciousness, cognition, attitudes, and behaviors in geographic practice activitics.

Consciousness of GPPC refers to students’awareness of, attention to, participation in, and satisfaction with their
individual experience of scientific experiments, field trips, or social investigations with regard to the dimensions
of spatial positioning, information acquisition, scientific argumentation, and communication. Cognition related
to GPPC refers to students’ understanding, application, analysis, evaluation, and planning and design of scientific
experiments, field trips, or social investigations, expressed through their understanding, application, analysis,
evaluation, and planning and design of spatial positioning, information acquisition, scientific argumentation, and
communication activities. Attitudes toward GPPC refer to students’ intrinsic feelings, emotions, and intentions
toward scientific experiments, field trips, or social investigations. These attitudes can be expressed in the form of
approval of, curiosity about, willingness, and courage to implement spatial positioning, information acquisition,
scientific argumentation, and communication. Behaviors related to GPPC refer to students’ behaviors pertaining
to application, analysis, evaluation, and creative behavior in relation to scientific experiments, field trips, or social
investigations, demonstrated by their application of analytical, evaluative, and creative behaviors related to spatial
positioning, information acquisition, scientific argumentation, and communication.

Delphi Expert Questionnaire
The results obtained from the qualitative interviews were used to design the Delphi expert questionnaire,

with each set of questions representing a theme. Consensus was reached on each dimension of spatial positioning,
information acquisition, scientific argumentation, and communication and their sub-dimensions (Figures 5 to 8).
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Figure 5
Consensus on Sub-Dimensions of Spatial Positioning

Al-1 Recognize the importance of using positioning tools or reference
points for positioning (M = 4.56, SD = 0.511)

A1-2 Concerns about the need to use positioning tools or references
for positioning (M = 4.06, SD = 0.998)

A1-3 Involvement in motivation to use positioning tools or references
for positioning (M = 3.94, SD = 0.998)

Al-4 Satisfactory performance of positioning using positioning tools
or reference objects (M = 3.67, SD = 0.970)

(PP.

A2-1 Identify spatial positioning tools or references that can be used
(M = 4.44, SD = 0.705)

A2-2 Identify the advantages and disadvantages of spatial
positioning methods that can be used (M = 4.28, SD = 0.575)

A2-3 Tell how to use the locator tool (M = 4.28, SD = 0.826)

A2-4 State the steps in setting up a spatial positioning scheme

(M =4.17,SD = 0.878)

Ry

Al Consciousness of
spatial positioning
(M =4.72, SD =0.461)

>~

A2 Cognition related to
= spatial positioning
(M =4.67, SD =0.594)

A
]

A—

spatial positioning
(M =4.67, SD =0.485)

A4 Behaviors related to

AJ Attitudes toward
spatial positioning
(M =4.22, SD =0.943)

<=

Z/\

Ad4-1 Positioning with positioning tools or references

(M =4.50, SD = 0.985)

Ad4-2 Measure and position according to different specific locations.
(M =4.39, SD = 0.850)

A4-3 Comparing the effects of different ways of locating tools or
references to determine position (M = 4.22, SD = 0.878)

Ad4-4 Plan or design a spatial positioning programme

(M =4.39, SD = 0.698)

Figure 6
Consensus on Sub-Dimensions of Information Acquisition

7

B1-1 Recognize the importance of access to useful geographic
information (M = 4.56, SD = 0.511)

B1-2 Recognize the importance of specific access to effective
geographic information (M = 4.11, SD = 0.963)

B1-3 Concerns about the need for access to useful geographic
information (M = 4.17, SD = 0.924)

B1-4 Concerns about the need for specific access to effective
geographic information (M = 4.06, SD = 0.938)

B1-5 Motivation to engage in access to useful geographic information
(M = 4.11, SD = 0.900)

B1-6 Motivation to engage in specific access to effective geographic
information (M = 4.06, SD = 0.873)

B1-7 Expressive satisfaction with access to effective geographic
information (M = 3.78, SD = 0.878)

B1-8 Expressiveness of satisfaction with specific access to effective
\geographic information (M = 3.72, SD = 0.752)

\

A

N

A3-1 Endorsing the use of tools or references to locate

(M =3.94, SD = 0.998)

A3-2 Curiosity about how to locate using tools or references

(M =4.33,SD =0.767)

A3-3 Willing and willing to use tools to locate or locate a reference
object (M = 4.22, SD = 0.943)

o N

B2-1 Be able to tell the source of useful geographical information
(M =4.33, SD = 0.840)

B2-2 Be able to tell the type of useful geographic information

(M =4.33, SD =0.767)

B2-3 Be able to state the ad’ ges and disad ges of method
of obtaining effective geographic information (M = 4.22, SD = 0.548)
B2-4 Be able to tell how to use specific tools to access information
(M =4.50,SD =0.514)

B2-5 Be able to tell the steps in designing a method of obtaining
information (M = 4.56, SD = 0.511)

N iy

Xy

B1 Consciousness of

(M =4.50, SD =0.618)

information acquisition =/> information acquisition

7

B2 Cognition related to

(M =4.39, SD =0.608)

A
Il

I
B—

B4 Behaviors related to
information acquisition
(M =4.78, SD =0.428)

B3 Attitudes toward

<= information acquisition

Z/\

B4-1 Be able to use observations and measurements to gather
valid geographic information (M = 4.78, SD = 0.428)

B4-2 Be able to identify the role of different geographical
information and evaluate it (M = 4.67, SD = 0.485)

B4-3 Be able to plan or design programs for access to
information (M = 4.56, SD = 0.616)
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(M =4.44, SD =0.705)

B3-1 Endorse specific access to valid geographic information
(M = 4.06, SD = 0.873)

B3-2 Curiosity about applying specific pathways to obtain valid
geographic information (M = 4.17, SD = 0.857)

B3-3 Willingness and courage to use specific access to valid
geographic information (M = 4.17, SD = 0.985)
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Figure 7

Consensus on Sub-Dimensions of Scientific Argumentation

C1-1 Recognize the importance of scientific ev
(M = 4.00, SD = 0.970)

argumentation (M = 3.89, SD = 0.963)
C1-3 Concerns about the need for scientific ev
(M = 3.83, SD = 0.857)

approach (M = 3.61, SD = 0.979)

(M = 3.94, SD = 0.873)

(M =372, SD = 0.958)

C1-7 Satisfaction with the performance of scie

(M = 3.56, SD = 0 .856)
C1-8 Satisfaction with the use of the scientific

C1-2 Recognize the importance of a method of scientific

C1-4 Concerns about the need for an argumentative scientific
C1-5 Motivation to participate in scientific argumentation

C1-6 Motivation to participate in scientific argumentation methods

%

idence

idence

ntific argumentation

method of

P

argumentation (M = 3.83, SD = (.985)

/Print/

ISSN 2538-7138 /oniines

C2-1 Describe the process and specific methods of scientific
evidence (M = 4.39, SD = 0.608)

C2-2 State the advantages and disadvantages of specific methods
of scientific demonstration (M = 4.17, SD = (.857)

C2-3 State the scientific method of argumentation

(M = 4.33, SD = 0.594)

C2-4 Identify the steps in the design of a scientifically validated
program (M =4.22, SD = (.878)

P

C1 Consciousness of
scientific argumentation =
(M =4.39, SD =0.698)

=

C2 Cognition related to
= scientific argumentation
(M =4.50, SD =0.618)

o |
— C —

C4 Behaviors related to
scientific argumentation <
(M =4.56, SD =0.616)

Z/&

C3 Attitudes toward
— scientific argumentation

practical exercises (M = 4.61, SD = 0.608)

(M = 4.39, SD = 0.850)
C4-3 Evaluate the role of different geographic

to be solved (M = 4.28, SD = 0.752)

(M = 4.44, SD = 0.616)

C4-1 Scientific evidence by means of calculations, proofs and

C4-2 Scientific validation using different research methods

in thinking, reasoning, and exploring conclusions about the problem

C4-4 Planning or designing scientifically validated programs

research methods
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(M =4.56, SD =0.616)

C3-1 Endorsement of scientific evidence (M = 4,06, SD = 0,998)
C3-2 Curiosity about scientific arguments (M = 4.22, SD = (.732)
C3-3 Willing and Daring to Prove Scientifically

(M =4.11, SD = 0.900)
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Figure 8

Consensus on Sub-Dimensions of Communication

ﬂ)l-l Recognize the importanee of communication \\
(M =4.28,5D =0.752)
D1-2 Recognize the importance of communication methods
(M = 4.28, SD = (.669)
D1-3 Recognize the importance of appreciating or reflecting on
different approaches, perceptions, and values (M = 4.22, SD = 0.808)
D1-4 Concerns about the need to communication (M = 3.89, SD = .900)
D1-5 Concerns about the importance of methods of communication
(M = 3.89, SD = 0.900) / ~
D1-6 Concerns about the importance of appreciating or reflecting on D2-1 State the type of shared communication (M =4.22 , SD =0.878 )
different approaches, pereeptions, and values (M = 3.83, SD = 0.924) D2-2 State the ways in which geographic information, ideas,
D1-7 Motivation to participate in the communication questions, arguments, conclusions, and processes and methods of
(M = 4.06, SD = 0.873) argumentation were used in obtaining the information
D1-8 Motivation to involvement in methods of communicating (M =4.11, SD = 0.900)
(M =4.17,5D = 0.924) D2-3 State the advantages and disadvantages of the geographic
D1-9 Motivation to engage in appreciating or reflecting on different information, ideas, questions, arguments, conclusions, and ways in
approaches, perceptions, and values (M = 3.94, SD = 0.998) which the process and methods of argumentation were obtained
D1-10 Satisfied with the performance of communication (M = 4.06, SD = (..873)
(M = 3.78, SD = 0.943) D2-4 State an appreciative or reflective perspective
D1-11 Satisfied with the performance in methods of communication (M = 3.89, SD = 0.900)
(M =3.72, 8D = (.895) D2-5 state the steps for planning or designing shared
D1-12 Satisfied appreciation or reflection on different approaches, communication, appreciation and reflection (M = 4.06, SD = 0.873)
Qerceptions and expressions of values (M = 3.67, SD = 0.907) / N Y,
Rr’ \/7
D1 Consciousness of D2 Cognition related to
communication == communication
(M =4.56, SD =0.511) (M =4.28, 5D =0.895)
2 D I
I W
D4 Behaviors related D3 Attitudes toward
to communication <= communication
(M =4.44, SD =0.705) (M =4.44,SD =0.511)
7 e
S~ ~
D4-1 Use different methods of presentation to share communication D3-1 Endorsing of presentation of sharing communication
(M = 4.33, SD = 0.686) (M = 4.28, 8D = 0.575)
D4-2 Evaluate different ways of presenting and sharing D3-2 Endorsing a different approach to sharing communication
communication (M = 4,11, SD = .832) (M = 4.28, SD = 0.575)
D4-3 Appreciating or reflecting on different approaches, perceptions D3-3 Belicve in the importance of appreciating or reflecting on
and values (M = 4.22, 5D = 0.808) different approaches, perceptions, and values
D4-4 Planning or Designing Programs for Shared Communication (M =4.11, 5D = 0,758)
(M = 4.33, 5D = 0.767) D3-4 Curiosity about the use of different methods of presenting
D4-5 Planning or designing to appreciate or reflect on different shared communication (M = 4.11, SD = 0.758)
approaches, perceptions and values (M = 4.22, SD = 0.808) D3-5 Being open to appreciating or reflecting on different
Koo o5 approaches, perceptions and values (M = 4,11, SD = 0.832)
D3-6 Willing and brave to share communication in different ways
(M =4.17, SD = (.858)
D3-7 Willingness and courage to appreciate or reflect on different
approaches, perceptions and values (M = 4.17, SD = 0.786)

Weighting Questionnaire
The results obtained from the Delphi expert questionnaire helped in the design of the weighting question-

naire which required respondents to rank the relative importance of the four dimensions of GPPC and their sub-
dimensions. The results of the weighting questionnaire are presented in Figure 9.
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Figure 9

Weighting of the Dimensions and Sub-Dimensions of GPPC

Sub-Dimensions of :
Spatial Positioning
| Consciousness=0.2904 & 1 |
| Cognition= 0.2792 & 2
Attitudes= 0.2328 & 3 I
: Behavior=  0.1976 &4

o]

I Communication 1
I Consciousness=0.3112 & 1 |

I Cognition= 02376 & 3 |
| Attitudes=  0.252 &2 |
I Behavior= 0.1992 & 4

=== ==—=—-

Sub-Dimensions of
I Scientific Argumentation
I Consciousness=0.308 &1 1
I Cognition=  0.2464 & 3 |
1 Attitudes= 026 &2
 Bebavior= 0.1856 & 4 1,

I Sub-Dimensions of 1
Information Acquisition |

I Consciousness=0.3032 & 1 |

| Cognition= 0.2504 & 3

| Attitudes= 0252 &2 |

I Behavior= 0.1944 & 4 |

Weighting of the Four Dimensions of GPPC.

Figure 9 shows that information acquisition received the highest relative weighting and was considered to
be the most important dimension of GPPC, followed by spatial positioning, scientific argumentation, and com-
munication.

Weighting of each sub-dimension of GPPC.

The results of the relative weighting of the sub-dimensions of each dimension are shown in the figure. For
all four dimensions, the sub-dimension of consciousness was rated the most important, with behavior the least
important.

Discussion

To the authors’ knowledge, this study is the first exploration of the components of GPPC for primary and sec-
ondary school students in China. It proposes the conceptualization, contexts, and content of GPPC derived from
existing literature, expert interviews, a Delphi expert questionnaire, and a weighting questionnaire.

First, the conceptualization of GPPC is consistent with that of other studies, i.e.,, GPPC or a similar concept of
fieldwork in geography essentially includes authentic situations. Information acquisition, problem-solving, activity
planning, and action skills highlighted in this study are also present in some of the national geographic curriculum
documents and in previous studies (e.g., ACARA, 2015; Department for Education England, 2013, 2014; Department
of Basic Education, Republic of South Africa, 2011a, 2011b, 2011¢; Finnish National Agency of Education, 2016;
Gallagher & Downs, 2012; Ministry of Education of the People’s Republic of China, 2012, 2018). This finding implies
that, at any stage of schooling, GPPC comprise the abilities and personal qualities needed to identify problems,
solve problems, and plan activities in real situations. It also incorporates the threefold nature of fieldwork, viz. (a)
learning achieved by applying specific methods during an activity, (b) abilities and qualities of the experience
gained by the method of the activity and (c) essence of core competencies—the “key competences and essential
qualities”in authentic situations.

Second, the results related to the contexts for GPPC are also consistent with those of other studies. This sug-
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gests that real-world contexts for the acquisition of GPPC by primary and secondary school students, as reflected
in geographic experiments, field trips, and social surveys are common to most scholars (e.g., Huang & Chen, 2018;
Li & Ding, 2019; Luo & Yu, 2018; Yao & Liu, 2020). This agreement is reflected not only in the literature but also in
the interviews with the experts invited to participate in this study. A possible explanation for this is that traditional
geography comes from the field and presents the subject matter from experimentation. Fusion of the two forms
the current contexts for GPPC.

Third, the results for the content associated with GPPC are also broadly consistent with the findings of other
studies. From a geographical perspective, Chinese primary and secondary school students’ GPPC that includes
spatial positioning, information acquisition, scientific argumentation, and communication is not only consistent
with the geographic curriculum documents of many countries but also with current dimensions of GPPC (e.g.,
Huang & Chen, 2018; Li & Ding, 2019; Luo & Yu, 2018; Sheng & Lu, 2019; Xu & Lin, 2018; Yao & Liu, 2020). From a
psychological perspective, the awareness, cognition, attitudes, and behaviors of primary and secondary school
students are consistent with the conceptualization of core competencies, viz. key competencies, and essential
qualities (Luo & Yu, 2018; Xu & Lin, 2018).

Fourth, findings with regard to the weighting of the dimensions and the sub-dimensions of GPPC may not
quite align with the ideal outcome in terms of weighting. According to the conceptualization of GPPC and require-
ments in geography curriculum documents for activities that require the application of geographic knowledge,
“scientific argumentation” might be expected to be the most important dimension of this process (Ministry of
Education of the People’s Republic of China, 2018; Sheng & Lu, 2019; Xu & Lin, 2018; Yao & Liu, 2020). However,
the results of this study did not indicate the overarching importance of scientific argumentation. Information
acquisition was rated the most important, followed by spatial positioning, and then only scientific argumentation
and communication. This might be because information acquisition is considered the source and the most critical
aspect of geographical practice activities.

It can be inferred from the nature of geography (Hartshorne, 1939) and the conceptualization of GPPC (Min-
istry of Education of the People’s Republic of China, 2018) that behavior is likely to occupy the most important
position in each sub-dimension. In this study, however, consciousness received the highest weighting in each
sub-dimension, with behavior the lowest. This might be because it was felt that students were constrained by a
number of practical considerations (e.g., safety issues, shortage of time, and evaluation mechanisms) that pre-
vented them from conducting field trips and social research. Hence, there was more focus on awareness, concerns,
engagement, and satisfaction.

Overall, the results of this study are consistent with previous research related to GPPC and the conceptualiza-
tions found in international geography curriculum documents. The results are less consistent than expected only
for weighting. There are two possible explanations for this discrepancy: it may be related to the more restrictive
conditions under which the application of geographic knowledge currently occurs in many countries or regions, or
it may be related to the evaluation methods used, especially for the students who are preparing for post-secondary
studies.

Implications

In terms of theoretical contributions, this study is unique in employing a mixed-method research design to
explore GPPC for primary and secondary school students. By doing so, the reliability of the study was enhanced.
In addition, the study can serve as a theoretical foundation for the development of strategies to enhance GPPC
for primary and secondary school students.

In terms of practical contributions, the conceptualization, contexts, and content derived from this study can be
directly applied to geography and related curricula for primary and secondary school students, thereby improving
their GPPC as well as overall educational success. The framework developed in this study can also be used to assess
the ability of primary and secondary school students to apply geographical knowledge. In addition, this study can
provide a basis for the development of effective programs to improve students’ GPPC.

Limitations and Future Work

There are some limitations to this study. First, a more rigorous demonstration of content validity is required.
Second, the participants in this study were predominantly geography educators, a fact that somewhat diminished
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generalizability of the results. Third, this study was conducted in mainland China, and further research would be
needed to maximize its usefulness to geography educators worldwide. Nonetheless, future researchers can use
the outcomes of this study as a basis for developing tools for GPPC assessment and for implementing an applied
geography curriculum.

Conclusions

GPPC can be broadly defined as the quality and capacity that students possess or should have to engage
in geographical investigations and experimental activities. It is essentially the ability to act and the qualities of
will that students possess when they engage in geographic practical activities. The attributes of GPPC consist of
geography experiments, field trips, and social investigations. As practical activities following scientific and oper-
able principles in real geographical situations would enable students to unleash their full potential, it is important
that GPPCis incorporated across the curriculum to nurture desirable personal qualities, both innate and acquired.

The content associated with GPPC was agreed upon by the Delphi team, but may need revision upon actual
implementation. Moreover, the weighting of the dimensions and sub-dimensions of GPPC, while acceptable, must
be applied with flexibility. Overall, the results of this study were consistent with conceptualizations in previous
GPPC research. However, contrary to the expectation that scientific argumentation would be the most important
dimension of GPPC, this study found that information acquisition was rated the most important, followed by spatial
positioning, then only scientific argumentation, and communication. In each GPPC sub-dimension, consciousness
received the highest weighting and behavior the lowest.
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