THE EDUCATIONAL JOURNAL No. 151 - June 2024

Doi:
https://orcid.org/0000-0002-3678-3436

The Development of Instructional
Considerations for Using Augmented Reality
(AR) in Light of the Principles of Constructivism

Learning Theory in Social Studies Classrooms

Dr. Huda S. Alazmi' Dr. Ghader M. Alemtairy?

College of Education — Kuwait University
State of Kuwait

Absract

Objectives: There is a growing interest in embedding virtual
technology such as Augmented Reality (AR) into social studies
classrooms. Unfortunately, many social studies teachers struggle with
technology in general, including AR-aided learning. Method: To help
them learn how to employ AR technology effectively, this study used the
ADDIE model to develop a set of AR instructional considerations based
upon constructivist learning theory. Results: The authors validated this
work via two rounds of expert panel review in four different domains:
instructional design and development, technology-based theory in social
studies classrooms, AR technology and education, and teaching social
studies. In all, twelve experts reviewed the considerations, answering
detailed, open-ended survey questions in round 1, and completed a
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rubric in round two. Conclusion: The resulting consideration set, should
provide useful guidance for social studies teachers to integrate AR
technology into their classroom practice.

Keywords: AR, constructivism, virtual technologies, social studies
education, considerations.

Introduction

Augmented Reality (AR) is a trending educational technology with great
promise for improving the ways we learn. It offers tools, which may mitigate
some of the traditional, yet ineffective, social studies teaching methods (Braun
et al., 1998; Brush & Saye, 2009; Garzon, 2021; Krutka et al., 2020; Whitworth
et al., 2003). Indeed, a growing body of work promotes integrating such
technology into social studies educational practices to support teaching and
student learning (Cai et al., 2020; Shafi et al., 2022; Lim & Lim, 2020; Wang et
al., 2022). For example, Challenor and Ma (2019) analyzed a literature review
to better appreciate how AR affects long-term memory, emotional awareness
and complex learning experiences in history education, revealing a positive
impact upon both student cognitive and emotional learning. Whereas Raghaw et
al. (2018) developed (and successfully demonstrated) an augmented historical
video model to engage students with inquiry and boost interest for content.

However, integrating AR experiences within traditional instruction does
not guarantee more effective learning (Valtonen et al., 2022). Palloff and Pratt
(1999) noted that “Technology does not teach students; effective teachers do”
(p. 4). Effective teaching, therefore, is not related directly related to technology,
but rather in how well it is integrated and applied. Too often, social studies
teachers fail to design lessons, which best employ a given technology’s
strengths, thus precipitating suboptimal instruction (Diem, 2002). Researchers
claim that most social studies teachers have little knowledge or experience
about the development of technology-based theory and pedagogy instruction
(Doolittle & Hicks, 2003; Hicks et al., 2014). Furthermore, they argue that a
teacher’s ability to successfully employ technology in a classroom correlates
directly to their understanding of the relationships between this technology
and pedagogical theory.
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Doolittle and Hicks (2014) indicated that effective instructional
technology depends upon a pedagogical rationale guiding how best to apply said
technology in an educational setting. Their research asserted that constructivism
provides a good avenue and guidelines for incorporating technology in social
studies classrooms (Hicks, Doolittle, & Lee, 2002). Indeed, integrating
technology, with constructivist learning theory as its pedagogical base, likely
benefits student learning and engagement. Moreover, researchers argue that
many social studies teachers fail to integrate AR effectively into their instruction
due to the lack of clear implementation guidelines based on theory (Salira et al.,
2022; Tiede et al., 2023). Therefore, this study developed a set of instructional
considerations for social studies teachers to best integrate AR technology-based
on constructivism learning theory into their classroom practices. Its primary
goal is the development of constructivist-based instructional considerations to
help social studies teachers integrate AR effectively into their practice. The
researchers built these considerations by operationalizing AR affordances and
constructivist learning principles for maximal technology use in social studies
classrooms. Elements of the ADDIE model helped ensure the instruction’s
systematic design for achieving this goal.

Background of The study: Overview of the Problem

The imperative need for integrating technology into educational
practice demands that teachers design learning experiences grounded in
well-established learning theory. However, in social studies education there
is a lacks of well-established instructional considerations for integrating AR
technology affordances into learning. Therefore, the following literature
review will discuss these affordances and the appropriate theoretical basis for
using such technology in social studies classrooms. Results from this review
helped shape the desired set of AR instructional considerations.

Point 1: AR Technology in Education

Augmented Reality (AR) has gained much attention in recent years. In
the educational field, researchers define AR features and affordances through
the lens of optimizing real world experiences (Garzon, 2021; Wu. et al, 2013).
Therefore, this research conceptualizes AR beyond the actual technology
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itself. Carmigniani and Furht (2011) defined AR as: “A real-time direct or
indirect view of a physical real-world environment that has been enhanced/
augmented by adding virtual computer-generated information,” (p.1). For
either definition, AR functionality demands strong alignment between physical
and digital objects. As such, Hugues, Fuchs and Nannipieri (2011) formed an
AR taxonomy based upon its functionality in two dissimilar environments,
with one correlating to augmented perceptions of reality, and the other to
the creation of an artificial environment. Employing AR technology as an
instructional medium once required both a computer and an output device, but
this is no longer the case; a smartphone can now perform both roles (Wasko,
2013). Wu et al. (2013) defined AR as the bridge between Virtual Reality (VR)
and reality itself. They saw viewed AR as enhanced reality with compelling
features for educational purposes.

AR technology has two primary affordances: (a) the ability to overlay
digital information (text, images, videos, 3D models, sounds, etc.) on a real
world environment, and (b) the ability to do this anywhere (Chang et al., 2022;
Wasko, 2013). Typically, a user can access AR content by scanning a marker
or Quick Response (QR) code with their communication device’s camera,
although usefulness of such symbols depends upon their real-world viability.
Even so, overlaying the real world with virtual elements can provide engaging
learning experiences if design and developmental strategies employ learning
theory effectively (Drljevi, Wong & Boticki, 2017). Wu et al. (2013) reviewed
AR affordances based upon a systematic literature review, examining AR as
an educational concept. They identified five crucial affordances: (1) learning
content in 3D perspectives, (2) ubiquitous, collaborative and situated learning,
(3) learner sense of presence, immediacy, and immersion, (4) visualizing
the invisible, and (5) bridging formal and informal learning. Each of these
affordances can enhance both instructional and learning approaches when
operationalized via well-established learning theory (inquiry).

However, the literature shows that there is still a lack of understanding
for how to implement AR technology to support educational processes in
general, and for the social studies field, in particular (Crocco, 2001). Hicks
and Doolittle (2003) argue that actual transformation of the process for
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teaching and learning social studies demands redirection of the vision for
integrating technology into classroom instruction. This requires a theoretical
and philosophical understanding for the active implementation of technology
to achieve desired social studies educational objectives. Bednar et al. (1992)
stated that: “Effective design is possible only if the developer has developed
reflexive awareness of the theoretical basis underlying the design.” Moreover,
several researchers argue that a teacher’s ability to successfully employ
technology in a classroom correlates directly to their understanding of the
relationships between this technology and pedagogical theory (Hew et al.,
2019; Okojie et al., 2006). Thus, there is a need to increase teacher awareness
and knowledge regarding the importance of the pedagogical rationale guiding
how best to apply said technology in an educational setting.

Point 2: The Theoretical Base for Best Using Technology in
Social Studies Instruction

The National Council for the Social Studies (NCSS) has supported
a “vision of powerful social studies teaching and learning” which calls for
“meaningful, integrative, value-based, challenging, and active learning”
(NCSS, 1994, p.162). The NCSS believes that an interactive learning
environment cannot occur via traditional instructional methods, but the
integration of technology into social studies classrooms could produce such a
result (Whitworth & Berson, 2003). Technology helps students communicate,
to obtain knowledge, and to participate as informed citizens (Bennett, 2002).
NCSS guidelines for using technology assert that it must “demonstrate the
technology’s power as a tool for learning” (National Council for the Social
Studies 2006, para. 7). However, Doolittle and Hicks (2012) stated that if the
using of technology in social studies classrooms means nothing more than
fostering the “traditional delivery system of social studies content, where
laptops replace notebooks, where PowerPoint slides replace handwritten
overheads, where e-textbooks replace hard copy textbooks, then we will
be no closer to the NCSS vision of transformative, powerful social studies
instruction,” (p.75). In summary, the integration of technology within a
traditional instructional model cannot achieve NCSS goals. An effective
framework for integrating the technology into social studies instruction is
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therefore needed, they say, where the technology is not the key itself, but
rather “how technology can be used as a developmental tool to encourage
responsible citizenship,” (p. 87).

Therefore, a paradigm shift in pedagogical strategies must occur before
substantial, positive change can be observed in the classroom. The NCSS (2016)
made conceptual changes regarding the best teaching methods for social studies
classrooms, asserting that the application of technology within a constructivist
teaching approach could be an effective way to create a powerful learning
environment. Doolittle and Hicks (2014) argued that this integration must start
with “implementing an aligned constructivist philosophy, theory, and pedagogy
in pursuit of the development of critically minded global citizens,” (p. 97).
Indeed, technology seems ideally suited to constructivist learning approaches
(Ayas, 2006; Doolittle & Hicks, 2003; Rice & Wilson, 1999; White, 1998;
Heafner & Friedman, 2008). Thus, using technology steeped in constructivist
principles could provide effective guidance for social studies teachers.

Learning theories are the lens that educators use to unpeel the advantages
and possibilities of all technological innovations and developments and how
to adapt this technology to achieve learning outcomes, and develop learners’
experiences and knowledge. AR is one of the technologies that have been
explored through learning theories. Learning theories emphasized on the
potentials of the AR technology to enhance learning through the process of
design and development of instructions and learning experiences by utilizing
the immersive, interactive, and engaging features of the AR technology.

For instance, Constructivism theory of learning is one of the learning
theories that is commonly used to design and develop experiences associated
with AR affordances. For example, Najmi et al. (2023) explored the unique
features of the AR technology to design and develop a sustainable environment
based on AR technology within educational facilities to orient adult learners
about the dangers of online gaming. To design this AR environment, the authors
focused on the constructivist theory because of the possibilities which make
the learners in a state of constant activity of building their knowledge through
the activities provided by the AR application (Najmi et al., 2023). Another
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example comes from Zhao et al. (2023) who provided an empirical evidence
on how to utilize the affordance of AR based mobile photography to improve
learning and reduce cognitive load to achieve better emotional state. Zhao
et al. (2023) provided a thorough literature review of the cognitive learning
theory as a window to utilize the AR technology. Furthermore, Wang (2022)
wrote a chapter on how to design and develop full interactive experiences for
digital learning exhibit and engaging students to achieve learning outcomes
through utilizing social learning instructional principles.

Therefore, learning theories are the umbrella under which educators
can design and develop instructional strategies and learning experiences by
aligning the affordances of the chosen technology and the targeted learning
outcomes. In this study, the authors decided to design and develop instructional
considerations through the lens of constructivism theory because it aligns with
our study objectives to create an effective learning environment. It is important
to highlight that there is no learning theory better than another to explore the
AR technology; it depends on the goals (learning outcomes) of the study.

Technology can be integrated with constructivism via collaborative
problem-solving, linking learning to learner experiences, and encouraging
student construction of knowledge and meaningful learning (Berson et al.,
2000; Doolitte & Hicks, 2012; Ray, Faure, & Kelle, 2013; Doolittle, 2001).
Furthermore, the NCSS suggested (NCSS, 1994) that integrating technology
into a social studies classroom is a practical way to involve learners with
authentic problem-solving/decision-making contexts. Research evidence
also shows that technology can successfully develop higher-order thinking
skills, such as authentic problem definition, information evaluation, problem-
solving, and drawing suitable deductions (Valtonen et al., 2022; Laney, 1990).

Decision Point: Channeling the Literature Review to Develop
AR Instructional Considerations

Reflecting upon the issues above, the researchers decided to address
the perceived gap in the literature by developing a set of AR instructional
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considerations, based upon constructivist learning principles, to assist social
studies teachers with their integration of technology into their educational
practice. To achieve this goal, they carefully reviewed AR technological
affordances, along with the theoretical bases for applying such technology,
and funneled that knowledge into the developed considerations. This paper
aims to provide a clear pathway for implementing AR technology, from a
pedagogical perspective, in support of student learning. In this section, we
review constructivist learning principle selection and discuss AR affordances.

In order to determine the theoretical guidelines for optimal technology
use in social studies classrooms, we analyzed the literature review, selecting
ten key constructiviste principles (see Table 1) to apply.

Table 1

Key constructivist principles for optimizing classroom technology use

# Principle Description Supported Studies

1 Inquiry Using technology as a tool Saye & Brush, 1999; Doolittle &
for critical social studies ~ Hicks, 2012; Berson et al., 2000
inquiry. Liu & Zhu, 2008; Ayas, 2006;
Acikalin & Duru, 2005; Ray,
Faure, & Kelle, 2013; Crocco,
2001; Doolittle, 2001

2 Critical Technology must offer White, 1999; Rice & Wilson,
Thinking  opportunities for students to  1999; Heafner & Friedman, 2008
demonstrate critical thinking. Berson et al., 2000; Ayas, 2006
Crocco, 2001; Ray et al., 2013
3 Construction Technology should Rice & Wilson, 1999

of Knowledge facilitate construction of  poolitile & Hicks, 2012

knowledge by building Heafner & Friedman, 2008

Liu & Zhu, 2008
Ray, Faure, & Kelle, 2013
Doolittle, 2001

links between new and
existing knowledge.
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Cont. Table 1

Key constructivist principles for optimizing classroom technology use

# Principle Description

Supported Studies

4 Authentic  Using technology to
Experience  provide students with
real world contextual
experience; achievable via
(a) authentic inquiry, and
(b) authentic materials.

5 Collaboration Technology is used in
group-based, cooperative
learning activities.

6 Communication Technology must facilitate
different communication modes
(verbal, written, audio,..)

7 Multiple Technology must provide
Perspectives  opportunities for students
to socially interact with
others to view multiple
perspectives of people and

events.

8 Feedback  Technology must provide
opportunities for students to
assess constructed knowledge.

9  Autonomous Technology should encourage
students to be academically
independent - i.e. to think and
act autonomously.

10 Student- Teachers are facilitators
Centered  of knowledge rather than

Learning ¢ nsformers.

Doolittle & Hicks, 2012; Berson
et al., 2000; Liu & Zhu, 2008

Rice & Wilson, 1999; Berson et
al., 2000; Doolitte & Hicks, 2012

Ray et al., 2013; Doolittle, 2001

Heafner & Friedman, 2008;
Berson et al., 2000; Ray et al.,
2013; Doolittle, 2001

Doolittle & Hicks, 2012; Liu &
Zhu, 2008; Ray et al., 2013

Heafner & Friedman, 2008;
Doolittle, 2001

Berson et al., 2000; Doolittle &
Hicks, 2012; Ayas, 2006; Acikalin
& Duru, 2005; Ray et al., 2013

Rice & Wilson, 1999; Hicks,
Doolittle, & Lee, 2004; Heafner
& Friedman, 2008; Ayas, 2006;
Acikalin & Duru, 2005

Ray et al., 2013; Crocco, 2001
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In this literature review, the second author learned that Wu et al. (2013)
had performed an analysis of AR affordances based upon an extensive literature
review, and their results fitted this study’s purpose. It should be noted here
that the analysis which Wu et al. (2013) performed consolidated results into

just five AR affordances. However, the authors of this study chose to tease

some of those groupings apart to more precisely fit their chosen constructivist

principles, yielding the eight affordances summarized in Table 2.

Table 2
AR Affordance Summary
# Affordances Description

1 Learning Content With
3D Perspectives

2 Ubiquitous Learning
Opportunities

3 Collaborative Learning

4  Situated Learning

5 Sense of Presence and
Immersion

6 Sense of Immediacy

7 Visualizing the
Intangible

8 Bridging Formal and
Informal Learning

AR enables students to interact with synthetic 3D
objects

Students can use their handheld device (e.g. a smart
phone) with an internet connection to access AR
materials almost anytime and anywhere.

Students share identical virtual experiences, enabling
teachers to facilitate their social interaction by encouraging
students to collaborate in discussion and task completion.

AR allows students to interpret information in an
authentic learning context and construct their own
knowledge.

AR provides a subjective feeling, and a perception
of being both physically and emotionally in a non-
physical world. AR provides students with a sense of
being in a virtual community.

AR can include real-time feedback and provide verbal and
nonverbal cues to foster student sense of immediacy.

AR can visualize concepts, unobservable phenomena,
and historical events.

AR connects science inside the classroom to the
virtual learning experiences AR offers.
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Methodology

This study adopted ADDIE instructional design model (Richey & Klein,
2007) to develop a set of considerations for social studies teachers to integrate
AR technology within their classroom activities (see Figure 1). The descriptive
analytical approach was used in all steps of the research. Research involving
instructional design is classified as either: a) model development, b) model
validation, or ¢) model usage. The authors employed both (a) and (b) as follows:

Figure 1.

Research methodology

Analysis Phase
Validation Phase

Three multiple rounds of expert
review panel to evaluate the
considerations and improve it

Researchers identified problems,
and design objectives "

Final version of AR instructional
considerations with ready-to-
implement instruction

Procedures

The researchers applied the ADDIE model to construct their AR
instructional considerations. The following passages outline this process:

Analysis Phase

The researchers began by first defining the problem and subsequent
need for this study. As mentioned before, many social studies teachers fail
to integrate AR effectively into their instruction due to the lack of clear
implementation guidelines (Salira et al., 2022; Tiede et al., 2023). Therefore,
this study developed a set of instructional considerations for social studies
teachers to best integrate AR technology based on constructivist learning
principles into their classroom practices.
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Design and Development Phase
This stage involved the following three steps:

Step 1: Identify appropriate constructivist learning principles. The first
author reviewed the literature to find the best theoretical basis for applying
technology in a social studies classroom. Constructivism proved ideal and,
with this established, the first author then selected which constructivist
learning principles would best form a theoretical foundation for developing
AR instructional considerations.

Step 2: Identifying AR Affordances. In this phase, the second author analyzed
the literature review to identify AR affordances, finding that Wu et al. (2013)
provided a succinct description.

Step 3: Operationalization. Both authors then endeavored to blend the
identified AR affordances with constructivist principles to develop an initial set
of AR instructional considerations. The authors included a sample instruction
embodying their work to help social studies teachers understand how to apply
the considerations effectively in their practice.

Validation Phase

The authors chose the expert review method to disseminate their
work; this widely applied technique is useful for evaluating and revising a
test instruction to improve its effectiveness (Richey & Klein, 2007). This
study employed two evaluation rounds, with experts providing comments/
suggestions to improve the considerations after each iteration.

In total, twelve experts (see table 3) reviewed the initial AR instructional
considerations, with equal numbers specializing in one of the following four
domains: 1) instructional design and development, 2) using technology-
based theory in social studies classrooms, 3) AR technology and education,
and 4) teaching social studies. The three instructional design experts focused
on guideline design quality and how/whether it met intended purposes. The
technology-based theory experts evaluated whether the guidelines meshed
well with constructivist theory. The AR experts delved into how well the
guidelines accommodated the affordances, benefits, and limitations related to
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teaching with AR. And finally, three social studies teachers provided feedback
regarding guideline understandability and whether they could reasonably

apply them when developing instructions.

Table 3
Expert Profiles
Expertise Years of s e
Area Expert  Gender Experience Degree Specialization
Instructional Expert 1 M 11 PhD Instructional design and
design and technology
development o ) )
Expert 2 M 20 PhD Application of learning theories
to instructional products
Expert 3 F 8 PhD Developing technological
materials and products
Technology- Expert 4 M 29 PhD Social constructivism theory,
based theory technology, and social studies
in social .
studies Expert 5 F 10 PhD Technology integrated learner-
classroom centric pedagogical approaches
& social studies education
Expert6 M 21 PhD Social Constructivism and
social studies education
AR Expert 7 M 7 PhD Integration of AR technology
technology in education
and ) ) )
education  Expert 8 F 12 PhD Developing AR instruction
Expert 9 M 15 PhD Applying AR technology to
support student achievement.
Social Expert 10 F 12 BA History teacher for grades 10-12
Studies
Teaching Expert F 18 BA  Geography teacher for grades
11 10-12
Expert M 23 BA Social studies teacher for
12 grades 6-9
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Evaluation protocol. The evaluation protocol consists of two phases, as the
follow:

Phase 1. The researchers e-mailed potential reviewers, inviting their
participation. Each expert received a study overview, the AR instructional
considerations, and a survey weblink. After reviewing the consideration set,
the experts completed the online open-ended survey.

For confidentiality, the researchers assigned each participant a
pseudonym and thoroughly masked potential identifiers. The survey’s
design evolved from the ten constructivist theory principles plucked from
the literature review. Further, the survey was carefully carried out to avoid
limiting responses solely to each participant’s identified area of expertise,
thus capturing as much practical data as possible during the review process.
The survey comprised two major sections. One focused on how effectively
each constructivist principle was adapted within the considerations and how
AR affordances supported these principles (e.g. do you think the following
considerations help to facilitate collaboration? If not, why? And if so, in
what ways?), while the other asked reviewers to assess the overall design
and applicability of said considerations (e.g. Do you think the previous
considerations are clear and understandable for teachers?”.

Data Analysis. Following participants’ survey completion, the researchers
proceeded to analyze the feedback and revise the consideration set accordingly.
The researchers employed the constant comparative analysis method (Glaser
& Strauss, 1967) to analyze the data, allowing for a systematic comparison of
each reviewer’s comments and suggestions with other relevant data.

Phase 2. The researchers distributed the revised AR instructional considerations
to reviewers via a survey link that consisted of two sections, following a rubric
format. The first section prompted experts to rate the extent to which the AR
instructional considerations facilitated constructivist learning principles. The
second section sought ratings on the design and language of the considerations.
By utilizing a rubric, an objective method was employed to assess the quality
of the final version of the AR instructional considerations. This approach
provided clear and structured criteria for evaluating the considerations,
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saving time, and mitigating the risk of overlooking crucial aspects during the
evaluation process.

Rubric Analysis. The analysis of the rubric involved employing two methods:
1) basic descriptive statistics, and 2) one-way ANOVA. Basic descriptive
statistics were used to calculate the mean, mode, and standard deviation of
the numerical scale responses (ranging from 1 to 3) provided by each expert.
This allowed for a mathematical examination of the differences between the
experts’ responses, following logical reasoning (Morrell & Carroll, 2010).
Additionally, the one-way ANOVA test was utilized to compare the means of
each criterion across different groups, including instructional design experts,
technology-based social studies experts, AR technology in education experts,
and social studies teachers.

Validity and Reliability

To ensure the validity and reliability of the data obtained from experts,
several techniques were employed. First, a comparative analysis method
was utilized to analyze the open-ended questions. This approach helped to
identify similarities and differences among the experts’ input and provided a
comprehensive understanding of their perspectives. Second, analytic memos
were used by the researchers to record their reflections on the different phases
of AR instructional considerations development. These memos served as a
tool to track the researchers’ thoughts, insights, and progress throughout the
research process. Third, a rubric was employed to ensure the quality of the
revised AR instructional considerations. The use of'a rubric made the evaluation
process transparent by explicitly outlining the criteria for assessment and
communicating the objectives of the AR instructional considerations to the
evaluators.

Results
Findings from the Analysis Phase

The authors analyzed the literature review to identify the problem and
subsequent need for this study. As mentioned, this need emerged from AR’s
demonstrated significant potential for improving the way we learn and teach.
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Indeed, AR can make social studies instruction interactive, fun, and engaging
- thus improving student outcome. However, many social studies teachers
fail to integrate AR effectively into their instruction due to the lack of clear
implementation guidelines (Salira et al., 2022; Tiede et al., 2023). Therefore,
this study developed a set of instructional considerations for social studies
teachers to best integrate AR technology-based on constructivist learning
principles into their classroom practices.

Findings from Design and Development Phase

Once they had identified a problem and selected the model development
approach to address it, the researchers then created an initial set of AR
instructional considerations. Development of these considerations arose from
a comprehensive academic literature review covering both AR affordances and
constructivist principles for optimal technology application in social studies
classrooms. The researchers identified ten constructivist principles (see Table
1) and eight AR affordances (see Table 2) which then allowed them to build
the AR instructional considerations to demonstrate their use.

Findings from Evaluation Stage

The expert review panel evaluated and provided feedback for the AR
instructional consideration set. The evaluation stage consisted of two rounds,
as follows:

Expert Review Round 1

The researchers sent their initial set of AR instructional considerations
to the review panel, where the experts read them carefully before filling out a
related open-ended survey form online. The reviewers, then, provided detailed
answers, as represented in Table 4.
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Expert feedback from Round 1

No. 151 - June 2024

Themes Feedback Statement
Consideration Design
Reorganize the table ~ “Start with constructivist principles, then AR
affordances...”
Reorder the “I think you need to re-order the considerations to
Layout . . o . »
considerations start with inquiry, construction of knowledge, ...
Use one table for “Too many tables... you can merge them into one.”
considerations
Consideration Content
Explain each principle “I think you need to explain each affordance and
and affordance clearly. principle for teachers by adding simple descriptions.”
Definitions Create a separate table “The definitions of AR affordances are repeated
for definitions too frequently... I suggest using a separate table
to explain these affordances”
Improve some “Some considerations focus on one aspect,
considerations to better  either AR affordances or constructivist learning
integrate AR affordances principles... for example the first consideration
with constructivist focuses on AR affordances without mentioning
learning principles. the inquiry principle.”
Add collaborative “there is a need to add a collaborative learning
learning affordance affordance to the inquiry principle”
to support inquiry
Consideration principle.
Explanations
Add the formal and “Why not add the formal and informal
informal learning learning affordance to the construction of
affordance to the knowledge principle?”
construction of
knowledge principle
Add the sense of “The sense of immediacy affordance focuses on
immediacy affordance a student’s immediate feedback via experience.
to autonomy This helps to improve autonomy...”
Volume 38
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Cont. Table 4

Expert feedback from Round 1

Themes Feedback Statement

Add authentic inquiry  “In authentic experience, there is a need to
to considerations to mention authentic inquiry.”

satisfy the authentic

experience principle

Add learning content “Using content in 3D perspectives is a good
with a 3D perspective way for supporting the multiple perspective
affordance to satisfy principal.”

multiple perspectives

principle

All expert reviewer’s comments and suggestions were followed, where
the researchers updated the initial set of AR instructional considerations
accordingly.

Expert Review Round I1

The researchers sent the revised set of AR instructional considerations
again to the experts, with an online survey link. The online survey had a rubric
to evaluate revised AR instructional considerations. The rubric focused on two
areas: (1) Is the design of the AR instructional considerations set clear and
understandable?, and (2) Does following the AR instructional considerations set
by teachers help to use AR effectively to facilitate constructivist learning? The
panel then reviewed the revised document and completed the accompanying
survey. The expert reviewers made score for each constructivist learning
criteria from 1 to 3. Table 5 shows basic descriptive statistics for round II.
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Table 5

Basic Descriptive Statistics for Round I1

No. 151 - June 2024

Area

Criteria

Mean Mode

SD

Design

Content

Volume 38

Layout and structure

To what extent is the structure and layout of the AR
instructional considerations set well-organized?

Language

To what extent is the language of the AR instructional
considerations set clear and understandable?

2.16

2.25

2

0.38

0.45

Overall

2.20

2

0.42

Criteria

Mean Mode

SD

Inquiry

To what extent will the following AR instructional
considerations set help teachers facilitate inquiry
when using AR?

Critical Thinking

To what extent will the following AR instructional
considerations set help teachers develop critical
thinking skills when using AR?

Construction of Knowledge

To what extent will the following AR instructional
considerations set help teachers develop construction
of knowledge when using AR?

Authentic Experience

To what extent will the following AR instructional
considerations set help teachers create authentic
experience when using AR?

Collaboration and Communication

To what extent will the following AR instructional
considerations set help teachers facilitate
collaboration and communication when using AR?

2.08

2.50

2.25

2.58

2.41

2

0.51

0.52

0.45

0.51

0.51
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Cont. Table 5

Basic Descriptive Statistics for Round I1

Area Criteria Mean Mode SD

Content Multiple Perspectives 2.08 2 0.51

To what extent will the following AR
instructional considerations set help teachers
facilitate multiple perspectives when using AR?

Feedback 2.25 2 0.62

To what extent will the following AR instructional
considerations set encourage teachers use feedback
when using AR?

Autonomous and student-centered learning 2.58 3 0.51

To what extent will the following AR instructional
considerations set help teachers facilitate autonomous
and student-centered learning when using AR?

Overall 2.34 2 0.46

Table 5 shows the basic descriptive statistics for Round II. Experts rated
each criteria from 1 (low) to 3 (high). It can be noted that all criteria in both
areas design and content received high scores. In the design area, both the
layout and language criteria received scores of 2.16 and 2.25, respectively.
The mode scores for both criteria were 2, and the standard deviation was
below 1.00. In the content area, all criteria received scores above 2.00, with
a mode of 2.00 and a standard deviation below 1.00. The criteria of authentic
experience and autonomous and student-centered learning received higher
scores than the other criteria, with a mean of 2.58 and a mode of 3.00, and
a standard deviation below 1.00. Overall, the scores indicate that the revised
AR instructional considerations set achieved good and acceptable scores in all
criteria. The results of the one-way ANOVA analysis indicate that there were
no significant statistical differences (all p-values > .05) between the scores of
the expert groups for all the criteria evaluated.
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Final Version of AR Instructional Considerations

The finalized set of AR instructional considerations is shown in Table 6.

Table 6

AR Instructional Considerations (Final Version)

AR

Principle Affordances

Instructional consideration

Situated
Learning

Inquiry

Collaborative
Learning

Situated
Learning

Construction
of Knowledge

Collaborative
Learning

Formal and
Informal
Learning

Situated
Learning

Critical
Thinking

Learning
Content Has 3D
Perspectives

Collaborative
Learning

Collaboration

Learner Sense
of Immediacy

1. Structure the AR instruction with a collaborative,
inquiry-based learning approach (e.g. problem-
based learning or project-based learning) in which
students work together to produce new knowledge
to achieve a shared goal by solving a problem,
creating a project, or making an informed decision.

2. Design AR activities which require students to
connect new knowledge with what they already
know.

3. Present information learned in class in multiple
authentic experience, text, audio, or image to build
the pieces of information.

4. Allow learners to collaborate in the AR
instruction to construct shared knowledge.

5. Include AR instruction questions, such as analysis,
synthesis, and inference, to encourage students to
think critically in their acquisition of new knowledge
via authentic experience.

6. Include AR instruction ‘sum it up’ activities, which
allow students to post (and listen to peers) about what
they learned from 3D content.

7. Provide learners with opportunities to collaborate
and share related media about a subject with their
peers.

8. Give learners an online or offline space to discuss
their experiences and share their input.
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AR Instructional Considerations (Final Version)

- AR . . .
Principle Affordances Instructional consideration
Communication  Collaborative 9. Include AR design channels, which give learners
Learning opportunities to communicate with peers and
Learner Sense teachers via face-to-face discussion or text.
of Immediacy
Authentic Bridging 11. Use AR in historical events, and some of
Experience Formal and  geographical phenomena, to enable students to both
Informal o ically and emotionally “live’ an experience.
Learning | | | q q
. .. 12 Employ classroom-learned concepts an
Visualizing the | p y ) ) p
Invisible information in a virtual experience.
Learner Sense 13- Use authentic inquiry (e.g. real-world issues)
of Presence and and allow students to explore it.
Immersion
Multiple Collaborative  14. Design the learning experience in a way, which
Perspectives Learning allows learners to send questionnaires, ask questions
and engage socially with others in society.
Learner Sense
of Immediacy 13- Allow learners to discuss their thoughts with
others via communication features.
Learning 16. Ask students to present their feelings, opinions,
Content Has 3D
P . and comments about content they have seen.
erspectives
Autonomous Situated 17. Atthe beginning, let the learners know that they
Learning are independent in this AR learning experience.
Sense of 18. Include AR instruction activities, which
immediacy ~ require learners to complete self-assessment and
peer review forms.
Student- Situated 19. Work as a facilitator of knowledge and guide
Centered learning students to achieve their learning goals.
Learning

20. Provide learners with responsibility for their
learning, so they interact with a virtual experience
to solve a problem or take an informed decision.
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Discussion and Conclusion

In this study, the authors developed instructional considerations
for AR to guide social studies teachers in effectively creating interactive
learning environments. As previously mentioned, the researchers conducted
a literature review to identify the best theoretical foundation for integrating
technology in social studies education, specifically constructivist learning
principles, and the affordances of AR (Doolittle & Hicks, 2003). The resulting
AR instructional considerations set was then validated through two rounds
of expert review panels. The findings from the validation phases helped to
enhance the effectiveness of the considerations set by incorporating feedback
on both constructivist learning principles and instructional design. The
revised AR instructional considerations set holds great promise for facilitating
constructivist learning in social studies classrooms.

By following the AR instructional considerations set, teachers can create
a collaborative, inquiry-based learning environment, which is a key element
of constructivism (Tiede et al., 2023). This approach encourages students to
become active learners under the guidance of their teachers, who scaffold their
learning through encouragement and coaching (Kyza & Georgiou, 2019). It
also provides opportunities for students to construct their own knowledge and
become part of a community where they share goals, interests, and ideas, while
working together to collect and analyze information in authentic experiences
(Saliera et al., 2022). By adhering to these considerations, students can gain
new insights, interact socially, improve critical thinking skills, and reap the
benefits of working towards a common goal (Brown et al., 1993). Group
discussions facilitated by these considerations expose students to different
perspectives and encourage debate and revision based on feedback. Further,
this approach also helps students learn from their mistakes and build shared
meaning. The considerations set also supports the construction of knowledge,
as students work in small groups and utilize inquiry skills to solve authentic
inquiries.

The present study established a set of considerations to help social
studies teachers embed AR technology coherently within their instruction. The
researchers developed these considerations by integrating AR affordances with
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constructivist learning theory. As such, this paper offers a unique contribution
to the field by forging a clear link between the theoretical principles of
constructivism and the affordances of AR technology.

Moreover, this research focused mainly on the conceptual educational
affordances of AR technology without delving too deeply into the technology
itself, since educators only need understand its implementation based upon
what it can provide, rather than focus upon its functionality as a computer
scientist might. The developed instructional considerations can be used
both by serving social studies teachers and faculty members working in pre-
service teacher preparation programs at tertiary education institutions. These
considerations provide educators with insight, based upon learning theory,
regarding how to implement AR technology within their classrooms.

Findings from this study have both theoretical and practical implications.
Regarding the former, the successful application of the ADDIE model with two
rounds of expert review contributes directly to the knowledge base for design
and developmental research (Richey & Klein, 2014). Using ADDIE within this
study’s research methodology aligns well with the design and development
of new instructional tools and solutions. Furthermore, the model meshes with
the selected theoretical framework. This application builds solid ground for
future design and developmental research seeking solutions generated from
a constructivist theoretical base. As for the study’s practical implications, the
considerations developed in this study are particularly relevant to both in-
service and pre-service social studies teachers, providing practical guidance
to help them integrate AR- based on constructivist learning principles in their
classroom practices. Besides, these considerations will help teachers blend AR
within their curricula as an appropriate and meaningful tool for building student
critical thinking skills via authentic experience, rather than the technology
simply serving as an amusing, but out-of-context gimmick. Moreover,
policymakers and educational stakeholders can create a guidance sheet that has
all these considerations to help teachers use AR in their classrooms.

Despite the positive findings this study revealed, there are some
limitations, as might be expected. Firstly, these considerations have not
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been tested in real-world situations to assess their effectiveness in teaching
and learning.Thus, future research must measure the external validation
of these consideration on students‘ learning. Secondly, the considerations
developed were specific to the context of social studies classrooms and may
not be applicable to other subjects and teaching settings. Finally, while the
considerations may be well-developed; however, implementing them in
classrooms can pose some challenges. For example, many factors such as
availability of resources, AR content, and teacher experience may impact the
successful adoption of these considerations.
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