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Abstract
Higher education students in the Arabian Gulf face barriers to careers that require 21st
century competencies such as information literacy, an essential skill for engagement in
the global knowledge economy. Gulf leaders have established Western-modeled higher
education institutions that emphasize these skills, however employers report a gap
between their workforce requirements and their satisfaction with the quality of Gulf
graduates. Theoretical and empirical research related to these gaps suggest that Western
curricula and pedagogy may be misaligned with Gulf students’ academic culture and
Arab-Islamic epistemology. This research study collected data through a Gulf-wide six-
country online survey to understand Gulf academic staff perceptions of information
literacy, and their teaching and learning background. Based on the empirical evidence
collected and a review of the literature, the study implemented an instructional
intervention based on Renkl’s (2014) instructionally oriented theory of example-based
learning (EBL) and gathered proof of concept for Gulf higher education academic staff of
transitioning from a teacher-led to student-centred approach using EBL. The learning
domain of the intervention was the first two steps of Brand-Gruwel, Wopereis, and
Walraven’s (2009) information problem-solving (IPS) schema and skills, defining the
problem and searching for information. An embedded mixed methods design was used,
combining a traditional pre-test/post-test experiment with three treatment conditions with
qualitative data collection to implement example-based learning within a college
introductory research course for undergraduates. The treatments consisted of two
different EBL orienting activities, self-explanation and explanation-help, while the

control group received no treatment. Performance and perception data related to
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information problem-solving schema, skills, and behaviour were analyzed using
descriptive and inferential (z-tests, ANOVA, ANCOVA) statistics. Findings indicate
significant improvements in performance of IPS skill one - define the problem — by the
two treatment groups at retention, and the explanation-help group significantly
outperformed the self-explanation group on the same skill immediately following both
post-tests but not at retention. Results also suggest significant main effects for the EBL
treatment and English language proficiency, and no significant difference between the
two treatment groups at retention. Participants’ assessment of the training was positive,
and overall, the explanation-help group ratings for both usefulness and difficulty of the
training were the highest, though not significantly. Empirical research indicates that
explanation-help scaffolds are well-suited when students are not yet able to fully or
accurately explain the learning domain principles. The results provide support for the role
of worked examples to support schema and skill development for novices, and emerging
proof of concept for the use of EBL to transition from teacher-centred to student-centred

with worked example scaffolds.
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Executive Summary

Executive Summary

Background

The capacity to navigate the complex processes and systems required to access
information and build knowledge is of daunting importance in the current global
transition to an information society and knowledge economy. This capacity, termed
information literacy (IL), involves determining the kind of information needed, and
evaluating, using, communicating, and managing the information ethically and
responsibly (American Library Association, 2016; Chartered Institute of Library and
Information Professionals, 2013; International Federation of Library Associations, 2015).
The United Nations Educational, Scientific and Cultural Organization (UNESCO) deems
information literacy to be a basic human right and beacon of the information society,
empowering people “to achieve their personal, social, occupational and educational
goals” (UNESCO, 2016). Information literacy represents a “meta-competency’ or
“currency” of the knowledge economy (Lloyd, 2003, p. 87), however, despite its role in
society and the economy and its relevance to all fields, disciplines, and contexts,
information literacy is not an explicitly taught discipline in higher education per se
(Weiner, 2014). This is concerning primarily because research in workplace and
education environments indicates that although all age groups have sufficient functional
skills (e.g., web browsing, downloading apps) to operate digital tools and software, their
information problem-solving skills are absent, or at best, underdeveloped (Brand-Gruwel
et al., 2005; Cyphert & Lyle, 2016; Frérejean et al., 2016; van Deursen & van Dijk, 2009;
van Deursen & van Diepen, 2013). This paradox suggests the need to raise the status of

information literacy in higher education curricula and instruction, as reflected in the
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urgency of Bruce’s (2002) address to UNESCO in which she characterizes
information literacy as “the critical literacy for the twenty-first century” (p. 1).
For regions such as the Gulf Cooperative Council (GCC, Arabian Gulf, or
Gulf), strategic efforts to transform into an information society and knowledge
economy will depend largely on the information literacy capacity of Gulf
nationals and the reduced reliance on foreign nationals, who currently represent
56 to 94% of the employed population in the Gulf, according to the Gulf Labor
Markets and Migration programme (GLMM, 2018), as illustrated in Figure 1,

below.
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Figure 1. Percentage of employed nationals and foreign nationals in GCC countries. Data
from the Gulf Labor Markets and Migration (GLMM) programme (2018) utilized for
non-commercial purposes.

Gulf countries’ reliance on foreign labourers and knowledge workers is largely due to a

gap between employers’ requirements for an increasingly knowledge-based workforce
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and their satisfaction with the quality of Gulf national graduates (Ashour & Fatima, 2016;
Hijazi, Zoubeidi, Abdalla, Al-Waqfi, & Harb, 2008). To illustrate, the United Arab
Emirates (UAE) private sector employs only 0.5 to 1.3% of nationals (Austin, Chapman,
Farah, Wilson, & Ridge, 2014; Forstenlechner, Selim, Baruch, & Madi, 2014).
Addressing this gap as well as the labour imbalance will require a national workforce
empowered with information literacy. The current study examines factors that may
contribute to this gap, and describes an instructional intervention driven by Bruce’s
(2002) assertion that in this information- and knowledge-dependent era, “information
literacy education is the catalyst required to transform the information society of today
into the learning society of tomorrow” (p. 1).
The Problem: Information Literacy in Gulf Settings

In the Arabian Gulf, higher education graduates face barriers to careers that require
21st century competencies such as information literacy (Bendriss, Saliba, & Birch, 2015;
Martin, Birks, & Hunt, 2010; Souleles, 2013). Gulf governments have established
Western-modeled higher education institutions (Buckner, 2011; Weber, 2011) that
emphasize 21st century skills (Bahrain Polytechnic, 2016; Zayed University, 2016).
However, for Gulf higher education students, Western curricula and pedagogy may be
misaligned with their academic culture (Gallagher, 2011; Hatherley-Greene, 2014) and
Arab-Islamic epistemology which tend to favour a passive, rote-memorization approach
to learning (Brownie et al., 2015; Diallo, 2014; Khelifa, 2009; Lemke-Westcott &
Johnson, 2013; Syed, 2003). This misalignment leads to challenges in the development of
skills such as information literacy for engagement in the knowledge economy (Chen &

Dahlman, 2005; Johnston, Partridge, & Hughes, 2014; Martin et al., 2010; Ridge, 2014).
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Findings from a recent Gulf-wide survey in Spring, 2016 as part of the current
study, along with extant theoretical and empirical literature, provide insights into the
unique social, linguistic, cultural, and cognitive transitions that Gulf learners encounter
when they enter Western-modeled higher education institutions, a process Hatherley-
Greene (2014) describes as a cultural border crossing. At a very practical level, Gulf
learners’ limited information literacy skills pose substantial challenges to navigating the
educational aspects of this novel environment (Martin, 2016) which is becoming
increasingly reliant on skilled access and use of the World Wide Web (Brand-Gruwel,
Wopereis, & Vermetten, 2005; Saunders, 2012). Specific barriers to students’
development of information literacy may be related to the academic culture that they
acquire in government K-12 and Arab-Islamic environments. The socio-cultural construct
“academic culture” encompasses a learner’s way of interacting, language, and tool use
(Gee, 2008). For Gulf learners, this is reflected, respectively, in their passive learning
approach (Diallo, 2014; Souleles, 2013), low English language skills (Belhiah & Elhami,
2015; McLean, Murdoch-Eaton, & Shaban, 2013), and limited global affairs background
knowledge, information literacy skills, and experience with library and information and
communications technology (ICT) tools (Johnston, Mavodza, & Jirjees, 2015; Khelifa,
2009; Wiseman et al., 2014).

At the same time, survey results reveal academic staff’s own reported weaknesses
in the pedagogical and technical skills related to information literacy, and indicate that
their instructional approaches become less student-centred and more teacher-centred in
Gulf higher education environments. Together - learners’ passive approach to learning

and academic staff’s tendency towards teacher-centred pedagogy in the Gulf - represent
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barriers to the development of the multi-faceted competencies of information literacy
schema and skills, and the readiness for active engagement in the Gulf knowledge
economy. At the same time, there is an opportunity for an intervention that works with
these preferences for and tendencies towards a more teacher-led learning environment.
The Intervention

Example-based learning (EBL) supports students at their early, or novice, cognitive
development stages of schema building and skills development primarily through direct
instruction followed by scaffolding with worked examples (Renkl, Hilbert, & Schworm,
2009; Renkl, 2011; van Gog & Rummel, 2010). The main purpose of the study is to
facilitate development of the initial skills and schema associated with information
problem solving (IPS) (Brand-Gruwel et al., 2009) by implementing Renkl’s (2014)
instructionally oriented theory of example-based learning (EBL). The secondary purpose
is to gather proof of concept for Gulf academic staff of transitioning from a teacher-led to
student-centred approach using EBL.

The intervention was implemented with five all-female class sections of an
introductory course on scientific research in the fall 2017 semester at a Middle East
Higher Education Institution (MEHEI). A total of 119 students completed the course, and
106 consented to participate in the study. This mixed methods study followed an
embedded design combining qualitative data collection and analysis within a
traditional quantitative research design (Creswell & Plano Clark, 2011), in this case a
regular pre-test / post-test experiment with three conditions. The treatments consisted
of two different EBL orienting activities, self-explanation and explanation-help, while the

control group received no treatment.
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Findings

Performance and perception data related to information problem-solving schema,
skills, and behaviour were analyzed using descriptive and inferential (#-tests, ANOVA,
ANCOVA) statistics. Findings indicate significant improvements in performance of IPS
skill one - define the problem — by the two treatment groups at retention, and the
explanation-help group significantly outperformed the self-explanation group on the
same skill immediately following both post-tests but not at retention. Results also suggest
significant main effects for the EBL treatment and English language proficiency, and no
significant difference between the two treatment groups at retention. Participants’
assessment of the training was positive, and overall, the explanation-help group ratings
for both usefulness and difficulty of the training were the highest, though not
significantly. Empirical research indicates that explanation-help scaffolds are well-suited
when students are not yet able to fully or accurately explain the learning domain
principles. The results provide support for the role of worked examples to support schema
and skill development for novices, and emerging proof of concept for the use of EBL to

transition from teacher-centred to student-centred with worked example scaffolds.



Chapter 1 — Background

Chapter One: Background

Higher education students in the Gulf Cooperative Council (GCC) (Arabian/Persian
Gulf, or Gulf) face barriers to careers that require 21st century competencies such as
information literacy (IL) (Bendriss, Saliba, & Birch, 2015; Martin, Birks, & Hunt, 2010;
Souleles, 2013). In the six Gulf countries, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia,
and the United Arab Emirates (UAE), 21st century competencies have steadily gained
prominence and priority as part of the strategic efforts to transition from economies
dependent on oil revenues to diversified economies based on knowledge (Buckner, 2011;
Chapman, Austin, Farah, Wilson, & Ridge, 2014; Ewers, 2013; Weber, 2011). These
transitions have not met with broad success (Ewers, 2013; Parcero & Ryan, 2016) despite
the growing presence of Western-modeled higher education institutions (Buckner, 2011;
Weber, 2011) that emphasize 21st century skills, a graduate or learning outcome (Bahrain
Polytechnic, 2016; Higher Colleges of Technology, (HCT), 2016; Zayed University,
2016). Western-trained academic staff indigenize academic systems and other programs
for the Gulf environment often by reducing and simplifying curricular content (Aydarova,
2012; Sonleitner & Khelifa, 2005), largely without systematic oversight (O'Sullivan,
2015) or informed consideration of the local culture (Aydarova, 2012; Diallo, 2014;
Hamdan, 2014; Khelifa, 2009; Noori & Anderson, 2013; Sonleitner & Khelifa, 2005). In
addition, for Gulf higher education students, Western curricula and pedagogy may be
misaligned with their academic culture (Gallagher, 2011; Hatherley-Greene, 2014) and
Arab-Islamic epistemology (Brownie et al., 2015; Diallo, 2014; Khelifa, 2009; Lemke-

Westcott & Johnson, 2013; Syed, 2003) leading to challenges in the development of
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skills such as information literacy (N. Johnston, Partridge, & Hughes, 2014; Martin et al.,
2010; Ridge, 2014).

Factors that contribute to these challenges exist on a broad economic and socio-
cultural scale. Researchers and historians characterize underlying efforts to modernize the
economy as leapfrogging (Hvidt, 2015) from more primitive commercial economies into
a knowledge economy. At the same time, socio-cultural and educational research findings
suggest a substantial gap between indigenous education practices in Gulf K-12 education
systems and Western-modeled higher education environments (Gallagher, 2011;
Hatherley-Greene, 2014; Lightfoot, 2015. Peter Hatherley-Greene’s (2014) experience as
an instructor (over 14 years) and researcher in the current study context led to his
characterization of students’ transition across this gap, from Arab-Islamic schooling to
Western, globalized higher education, as a cultural border crossing. Together, the
leapfrog and cultural border crossing metaphors reflect complex underlying
anthropological and social issues. At the same time, the growing momentum and support
for building a knowledge economy suggests opportunities to consider a different
metaphor, to bridge rather than to leapfrog, across the cultural border. Information
literacy and its requisite schema and skills for information problem-solving may be one
such bridge.

Not only has information literacy (IL) emerged as a requisite competency for
engagement in the knowledge economy (D. H. Chen & Dahlman, 2005), but the United
Nations Educational, Scientific and Cultural Organization (UNESCO) has declared
information literacy to be a basic human right and beacon of the information society,

empowering people “to achieve their personal, social, occupational and educational
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goals” (United Nations Educational, Scientific and Cultural Organization (UNESCO),
2016). Bridging Gulf learners’ IL skills gap requires an investigation of contributing
factors of, or barriers to, IL development.

Factors Contributing to Gulf Students’ Information Literacy Skills Gaps

GCC: Knowledge Transfer, Localization, or Production?

Growth and development occur when knowledge, an intangible asset, is produced,
distributed, and utilized (Abduljawad, 2015), and the United Nations Development
Programme (UNDP) has identified the higher education sector as a crucial development
institution in the knowledge economy (Nour, 2011; United Nations Development
Programme / Regional Bureau for Arab States (UNDP/RBAS), 2014). This sector,
according to the UNDP, initiates, accelerates, and sustains economic growth through
output of work-ready graduates (Hajjar et al., 2014; Nour, 2011; UNDP/RBAS, 2014). In
the GCC, however, employers report a gap between their requirements and expectations,
and their satisfaction with the quality of graduates (Ashour & Fatima, 2016; Hijazi,
Zoubeidi, Abdalla, AI-Waqfi, & Harb, 2008; Kosior, Barth, Gremm, Mainka, & Stock,
2015; Wiseman, Alromi, & Alshumrani, 2014) which has led to an unrelenting regional
reliance on expatriate labourers and knowledge workers for their expertise and skills
(Ewers, 2013; Forstenlechner, Selim, Baruch, & Madi, 2014; Randeree, 2012; Sidani &
Al Ariss, 2014). The private sector in the UAE, for example, employs very few Emiratis,
with estimates of between 0.5% and 1.3% representation, (Austin, Chapman, Farah,
Wilson, & Ridge, 2014; Forstenlechner et al., 2014) alongside 13% unemployment
overall, and 23.1% for young Emiratis, aged 15-24 years (Barnett, Malcolm, & Toledo,

2015; Shaheen, 2011). These data suggest that concerted, aggressive efforts across the
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region to set and enforce quotas and other nationalization strategies (Ewers, 2013;
Forstenlechner et al., 2014) alongside higher education programs have not had significant
impact on the gap between employer needs and graduate capacities. For this reason, Gulf
employers have looked to foreign sources of human capital to fill the gap.

Reliance on expatriate workers has been a common theme in the recent histories of
employment sectors in Gulf countries. This is largely due to human capital needs
triggered by the economic booms of the pearling trades in the earlier half of the 21st
century, and by the petroleum industries in the 1960s (Davidson, 2012; Ewers, 2015). As
an illustrative contrast with the West, Hvidt, (2015) describes Europe’s progression into a
knowledge economy, a process emerging from the gradual replacement of its agricultural
foundation by industrialization, which in turn gave way to the information society - now
being redefined and supplanted by a knowledge economy. Gulf countries, on the other
hand, are not engaged in significant levels of inventing or innovating and, Hvidt (2015)
claims, “are in essence attempting to leapfrog directly from a pearling / fishing / trading
economy into a knowledge economy” (p. 24) by importing the requisite technology,
expertise, and labour from external sources. Amid troubling and persistent unemployment
challenges, recent fluctuations in oil prices, and socio-political pressures associated with
the Arab Spring, there is an increasingly pressing need for training and development of
Gulf citizens to become active agents and drivers of an emerging Gulf knowledge
economy (Barnett et al., 2015; Ennis, 2015; Ewers, 2013).

Information literacy, deemed an essential skill for engagement in the global

knowledge economy by the World Bank (D. H. Chen & Dahlman, 2005) and others (B.

10
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Johnston & Webber, 2003; Lloyd, 2003), may represent a natural and fruitful focal point
for this training and development of Gulf graduates. As Chapman et al., (2014) note,
[a]cross much of the Middle East, [g]lovernment leaders have recognized that
higher education is an important ingredient in the economic and social development
of their countries... [and] that the globalization of markets, the interdependency of
international financial systems, the expanded role of technology, and high speed
communications have created an enormous need for highly skilled technical,
professional, and managerial leaders. (p. 132)
The Role of Western-modeled Higher Education
In higher education, the external source of the building blocks of the knowledge
economy is, by and large, the Western trained professionals including academic staff in
higher education institutions. The American university model has dominated the Gulf
higher education component of regional social and economic development efforts which
have focused on establishing local campuses of Western universities or patterning
national universities on Western prototypes (Aydarova, 2012; Badry & Willoughby,
2016; Mazawi, 2003; Noori & Anderson, 2013; Prowse, 2014; Webb, 2008). An example
of this is the purpose-built concentrations of satellite or branch campuses known as
knowledge cities found in several major urban centres in the Gulf (Kosior et al., 2015;
McHarg, 2015). Both administration and implementation of these campuses and models
are conducted predominantly in the medium of English (Findlow, 2006; O'Neill, 2014;
Webb, 2008) and overseen largely by expatriate professionals (O'Sullivan, 2015).
In recent decades, Western-educated expatriates have taken the lead as the main

sources of academic staff for the Gulf region, a position previously dominated by
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Egyptian and other Arab expatriates since the late 1980s (Mazawi, 2008). Foreign
professionals, trained at Western, principally American and British universities, take up
the majority of positions of responsibility for oversight of the systems, as well as for
implementation of Western education at the program and classroom levels (Austin et al.,
2014; Khelifa, 2009; Lemke-Westcott & Johnson, 2013; Sonleitner & Khelifa, 2005).
Given that institutions of higher learning hold the “distinctive status... as important
national symbols that play a vital role in the propagation of a distinct national identity”
(Webb, 2008, p. 375), the strong, multi-level Western presence in Gulf higher education
represents a significant source of concern about the impact on social and cultural values
and heritage preservation, including its effect on the official regional language, Arabic
(Diallo, 2014; Findlow, 2006). Findings from studies by Belhiah and Elhami (2015),
Diallo (2014), Findlow (2006), and O'Neill (2014) indicate that, in higher education
settings, Gulf students’ academic and cultural identities undergo substantial adaptations
and changes, however neither the phenomenon nor the concern is limited to the Gulf
region. With an eye towards preparing graduates for the knowledge economy,
international higher education institutions are taking on roles of increasingly transnational
significance in a networked, globalized system, rather than of national institutions or
guardians of national culture (Starrett, 2008; van den Hoven, 2014).

Knowledge transfer: Precedence. In the broader Middle Eastern context, Starrett
(2008) traces the conflict of education roles between practical capacity building and
cultural heritage preservation back to the turn of the 20" century. At that time, regional
leaders viewed formal Western education as a vehicle to pursue social and political

objectives (Starrett, 2008) as education in the Arabian Gulf was limited largely to
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informal settings where religious men, or imams, taught young males using a
memorization style rote-learning approach based almost entirely on the Koran (Davidson,
2010; Ridge, 2014). Most imams were illiterate and “therefore unlikely to be able to
teach any of the boys how to write or to comprehend rudimentary mathematics”
(Davidson, 2010, p. 61). This approach to teaching and learning, a dominant and
recurring factor in the current study and discussed below, remains dominant in
government (public) school systems across the region where overall quality is perceived
to be significantly lower compared to private school offerings of British, American,
International Baccalaureate, and other curricula (McLean, Murdoch-Eaton, & Shaban,
2013; Ridge, Shami, & Kippels, 2016). The latter systems generally use more modern,
learner-centred teaching approaches in the medium of English and thus attract a
significant portion of Gulf nationals who can afford it (Gallagher, 2011; Hatherley-
Greene, 2012; Walters, Kadragic, & Walters, 2006).

Later in the 20th century, as increased commercial activity in the Gulf region
brought financial resources, various wealthy patrons (including royal families, or
sheikhdoms) began to invest in schools with broader-based curricula, including math,
geography, local and European history, and Islamic law and science - taught by Arab
expatriates or local men educated in the Arab world (Davidson, 2010; Davidson, 2012;
Ridge, 2014). Ridge (2014) notes that literacy rates in the Gulf fluctuated during this
period, and access for girls remained a problem until equal access for males and females
was granted and Western-style mass schooling was established in the early 1970s. In
terms of staffing, Gulf females have increasingly undertaken teacher training and

certification and have begun to replace their expatriate counterparts, while men have
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largely opted out of the teaching profession due to more lucrative career options and
social pressure to take on professional roles perceived to be more prestigious (Dickson &
LeRoux, 2012; Dickson, 2013; Ridge, 2014; Ridge et al., 2016). As a result, public boys’
schools remain staffed by Arab male expatriates mainly from Syria, Jordan, Egypt, and
Palestine (Dickson & LeRoux, 2012; Ridge, 2014).

Given the historical pattern of foreign educators in the region and the role of
universities in preserving and shaping national culture, the ongoing tensions between
capacity building and cultural preservation are not surprising. As with kindergarten
through grade 12 (K-12) education, where nationals are represented primarily by female
teachers, there are few academic staff in higher education who are local citizens due to
the relative scarcity of qualified Gulf nationals (Austin et al., 2014; Dickson & LeRoux,
2012; Kirk & Napier, 2009; Ridge, 2014). Moreover, although Arabs from the Middle
Eastern region and beyond are well-represented among academic staff in Gulf higher
education, Abouchedid (2006) argues that because of the overwhelming reliance on
Western models of education, “Arab researchers function... as mere translators of
Western epistemology, which is imported from the West, repackaged and delivered to the
Arab information consumer” (p. 2).

Why Knowledge Transfer is Not Enough

A core aspect of economic development lies in the nature of the exchange of
knowledge which, according to the UNDP, has always been at the core of human
interaction “including the Arab region during the flowering of the Islamic civilization”
(2014, p. 39). Importantly, though, exchange does not equal localization. On the one

hand, the notion and act of transfer commodifies knowledge and involves an exchange
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much like goods and services, while localization, on the other hand, entails internally
producing and employing knowledge (UNDP/RBAS, 2014). Research indicates that
higher education in the Gulf region is currently engaged more in transfer, or exchange,
rather than localization of knowledge (Abouchedid & Abdelnour, 2015; Donn & Al
Manthri, 2013). Rather than simply acquiring knowledge through an exchange, localizing
knowledge is more profound in its developmental and capacity building nature.
Discussions of knowledge transfer in higher education in the six Gulf countries
raise two issues, the commodification of knowledge and limitations or constraints
regarding its production. To illustrate the former, Buckner (2011) describes the
acquisitive, externally sourced nature of higher education development in the Gulf as
imported internationalization, and argues that the primary role of Western universities is
not as much to prepare Gulf students for the knowledge economy, but to establish
international prestige and recognition for the Gulf countries. Similarly, Davidson (2010)
cites an emphasis on more surface level aspects of knowledge transfer over substance and
quality:
Lavish constructions and big budgets have ensured a pleasant educational
environment and good resources for learning. However, there is a question mark
over the enforcement of minimum standards. Although there are exceptions, in
most cases ministries have been slow to develop quality control bodies to monitor
curriculum development and teaching practices. Moreover, as of yet there are no
effective measures of research output or quality. Research grants are easily won,
but then there is rarely any follow up, with few requirements on the researcher to

work towards a tangible output. (p. 69)
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Currently, as oil prices drop and regional instability rises, resources devoted to
knowledge production, including research and other scholarly or innovative endeavours,
are scarce. Research by Abouchedid and Abdelnour (2015) and Romanowski and Nasser
(2015) suggests a paradox in Gulf higher education institutions with unprecedented
recruitment levels of academic staff “nurtured in Western Anglo-American”
environments characterized by the “liberal tradition of open and diverse thinking” into
environments that “lack a genuine and academic culture... [and hold] strong ideological
and political currents that limit any space for free thinking” (Romanowski & Nasser,
2015, p. 654). Scholarship and innovation, then, two crucial components of knowledge
localization and production, can be constrained by serious impediments such as limits on
academic freedom and security (Abouchedid, 2006; Abouchedid & Abdelnour, 2015;
Romanowski & Nasser, 2015). These challenges are echoed by Donn and Al Manthri
(2013), who point to the wider phenomenon of the commodification of higher education
globally in support of a neoliberal market approach. In this marketplace, they argue, Arab
Gulf States engage in “consumption, not ... production” of knowledge through a form of
“McDonalidisation” (Donn & Al Manthri, 2013, p. 156) of education products such as
courses and qualifications. Decrying these conditions of knowledge transfer, the authors
call for “capacity building, knowledge generation and [a] culture of imaginative ideas”
(p. 159) to establish knowledge localization. This perspective of the impact of Western
education systems leading to cultural replacement rather than simply policy borrowing
(Donn & Al Manthri, 2013) is not limited to comparative education scholars but instead
reflects commonly held fears within school systems.

Transferring Western Models: A Process of Indigenization
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Institutional level. To allay concerns about the impact of Western English-medium
curricula on local culture and the Arabic language, academic staff make efforts to
indigenize the transferred models in national higher education settings at institutional,
program, and classroom levels. Indigenization, also termed domestication, occurs when
external features of another model or system are absorbed and ultimately synthesized into
the strategy or regular practice of the borrower country (Phillips & Ochs, 2004). In the
case of Gulf nations, this far-reaching process of enormous impact generally occurs in the
absence of systematic oversight (Aydarova, 2012; Belhiah & Elhami, 2015; Chapman et
al., 2014; Davidson, 2010; Webb, 2008). Aydarova’s studies (2012, 2013) of the cross-
national transfer of teacher training models offer insights into the phenomenon of
indigenization. Utilizing a four-stage policy transfer framework from Phillips and Ochs
(2003, 2004), Aydarova (2012) explains that the cycle begins with cross-national
attraction to solve a national education problem followed by decision-making to borrow a
policy, and a third stage, initiating its implementation. Indigenization is the fourth and
final stage, where “the policy becomes internalized ... [whereby it] assimilates local
features and is considered a local creation” (Aydarova, 2012, p. 286). This phase
highlights potential for local socio-cultural considerations and indigenous content to be
assimilated in the structure of the borrowed program or system, which could address
apprehension regarding its short- and long-term impact. At the institutional level,
research suggests that indigenization of Western education systems in the Gulf may
validate this apprehension (Aydarova, 2012; Belhiah & Elhami, 2015; Chapman et al.,

2014; Diallo, 2014; Hamdan, 2014; Hatherley-Greene, 2014; Webb, 2008).
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To illustrate, although administrators and faculty in higher education institutions
are reported to be under constant scrutiny by visiting accreditation agencies (Mazawi,
2003), the accreditors do not consider themselves regulatory agents, as evidenced by their
narrow jurisdiction over curricular matters with neither prescriptive nor supervisory roles
(Dickson, 2012; Kelly, 2011; Noori & Anderson, 2013). Kelly (2011) reports that even
though the higher education institution in her study is named American University of
Kuwait, it

is not governed and consequently does not function like institutions of higher

education in the US... [which] means in practice ... regular negotiations between

American and Kuwaiti understandings of ... standards and role in society [result in]

ongoing compromise between American expectations and Kuwaiti realities. (p.

203)

In addition, due to what Hamdan (2014) describes as excessively high turnover rates for
expatriate administrators and faculty, organizational systems and practices can change
easily (O’Sullivan, 2015), which indicates the absence, in some cases, of both systematic
oversight and consistent staffing, further impeding and destabilizing the indigenization
processes.

To illustrate at the institutional level, Aydarova’s (2012) study explores the transfer
of teacher training curricula from non-Arab sources (America and Singapore) into two
teacher training college systems in the United Arab Emirates. Qualitative data from the
indigenization stage of the study reveal ethnocentric decision making by expatriate
administrators and faculty whereby contextualization of content is superficial at best

because
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most of the faculty come from the West ... [and] are more likely to adopt Western

textbooks. Adapting those for the local situation involves placing the burden of

making connections between the American text and the local context on the

students. (Aydarova, 2012, p. 290)

In a later international study of transnational flows of education reforms and the
impact of globalization on teacher education, Aydarova (2013) echoes Donn and Al
Manthri (2013) when she characterizes this phenomenon as a threat to the vitality of local
cultures, contending that “local foundations of morality and spirituality are lost with each
new generation of teachers” (p. 179). Additional evidence for this concern lies, for
example, in Aydarova’s (2012) UAE teacher training study where explicitly stated aims
to localize were negligibly represented in the curriculum and structure of both teacher
training colleges. While Islamic civilization and Arab concepts and literacy were added
to the curriculum, it was highly circumscribed with only four of 42 (9%) courses
incorporating elements of the local culture. In contrast, and of even greater concern,
Webb’s (2008) comparative study of American (n = 14) and other English-medium (n =
8) universities in the Arabian Gulf found that Islamic studies make up only 2.14% of the
humanities and social sciences course offerings in the sample from Gulf higher education
institutions in five of the six Gulf countries (Bahrain not represented) - a seven percent
deficit compared to Aydarova’s (2012) findings.

Rather than taking an ethnocentric stance, Webb (2008) explains this finding from a
practical perspective. First, citing the region-wide priority to address Gulf students’
communication needs, he notes that because students are taught and assessed in a foreign

language, English, considerable language support is required, especially in the early years
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of their higher education studies. This priority may take precedence over courses directly
related to the local culture. Second, in higher education institutions in the West, concerns
for students’ cultural and social literacy are addressed through humanities and social
science offerings such as history, literature, and ethics (Webb, 2008). Conversely, in the
Gulf, Webb explains, “promotion of social norms and moral values is more often the
preserve of family, tribal and religious institutions” (2008, p. 372). As such, higher
education institutions meet ministry demands through required courses on Islam, but
devote humanities and social sciences resources to developing students’ language and
overall communication skills (Webb, 2008).

Classroom levels. Beyond institutional contexts, indigenization of Western models
also occurs at the Gulf higher education institution classroom level, and research
indicates that academic staff adjustments to curriculum and pedagogy may vary widely
according to their own interpretations of local culture and learners’ needs. Empirical
studies in Qatar (Lemke-Westcott & Johnson, 2013; Prowse and Goddard, 2010), Saudi
Arabia (Hamdan, 2014) and the UAE (Hatherley-Greene, 2014; Saudelli, 2012) suggest
that when academic staff more carefully consider students’ personal, cultural, learning,
and epistemological backgrounds, there is greater reported student engagement and
motivation. Results from Saudelli’s (2012) research in the UAE, for example, found that
faculty who incorporate learners’ customs and traditions into classroom discussions and
activities report that students respond positively through more active engagement in their
learning. Similarly, findings from both Hatherley-Greene (2014) and Lemke-Westcott
and Johnson (2013) illustrate the importance of personal relationship-building in Gulf

society as it manifests in the classroom between faculty and students. Student evaluation
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data in Hatherley-Greene’s (2014) study indicate that those instructors deemed warmly
demanding received the highest rapport scores, while those who were demanding without
warmth were rated the lowest. Likewise, student respondents in Lemke-Westcott and
Johnson’s (2013) study singled out the role of teachers in facilitating students’ often
difficult transition from high school to a new learning environment, citing, in particular,
the importance of interpersonal relationship building. Qualitative data are consistent with
the view that, if the teacher is deemed nice, students will learn well, and the opposite if
they are not (Lemke-Westcott & Johnson, 2013).

Faculty recognition and understanding of students’ heritage and prior learning in
didactic, rote-learning, memorization-heavy school environments has also been found to
positively impact teaching and learning. Findings from Prowse and Goddard’s (2010)
study of Canadian faculty pedagogical adjustments in a Canadian satellite college in
Qatar suggest that the changes were driven by their perceptions of students’ culture. For
example, the cultural dimension of power distance framed faculty’s awareness of the
reluctance to interrupt the teacher, or to contribute to a discussion. Instead, students
waited to be called upon, and to the Western (Canadian) study participants, this
seemingly passive approach to learning in higher education can potentially be
misunderstood as lack of interest or engagement (Prowse & Goddard, 2010). The
researchers report that participants in the study made adjustments to their pedagogy that
included a gradual progression from a highly structured, teacher-centred approach to one
characterized by varied activities and more independent learning (Prowse & Goddard,
2010). This emphasis on pedagogy instead of content reflects a commitment to

maintaining standards from the main campus in Canada.
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Knowledge or awareness of students’ backgrounds may ease discord in the teacher-
student dyad, however it is not a guarantee of concord or harmony. Research from higher
education institutions in Kuwait, Qatar, the UAE, and Saudi Arabia reflect this delicate
balance. Kelly’s (2011) exploration of a Western higher education institution in Kuwait,
for instance, found that, by and large, faculty seemed to be sufficiently aware of cultural
and legal restrictions, such as criticizing the country’s leaders. Nonetheless,
misunderstandings of off-handed comments persist as sources of conflict between
students and academic staff, with some resulting in formal complaints by students or even
their parents (Kelly, 2011). Indeed, in his seminal article on English language teaching in
the Arabian Gulf states, Syed (2003) points out that there is an overwhelming presence of
expatriate teachers at the tertiary level who are from Anglophone backgrounds and,
“although [these] foreign teachers bring diversity into the classroom... and some use
contextually situated pedagogy, there are wide gaps in the expatriate educators’
(especially non-Arabs’) knowledge of local sociocultural communities” (pp. 338-339).
This observation remains valid fifteen years on. As discussed below, recent empirical
studies of faculty considerations of cultural norms and beliefs in the Gulf higher
education classroom indicate that missteps remain, but are also mitigated by reflective
consideration and practice.

Faculty awareness of the delicate balance between the drive to globalize education
amid efforts to preserve and respect the local culture is evident in Romanowski and
Nasser’s (2011) investigation of the level of critical thinking in a Qatari higher education
institution. The authors found that “questioning of societal, economic, judicial or cultural

issues can be considered as a direct criticism of religious traditions” (p. 127). As an
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example, one participant described a small party to celebrate Easter to illustrate her
school’s vision of open-mindedness and appreciation of diversity, then added that she
was not allowed to explain the meaning of this significant Christian holiday
(Romanowski & Nasser’s, 2011). This suggests faculty awareness of potential negative
repercussions associated with discussing foreign religious traditions in the classroom
alongside a willingness to engage in more inter-personal relationship building, noted
earlier as a positive influence on student engagement.

In Diallo’s (2014) phenomenographic study at a UAE higher education institution,
students resisted both Western-themed materials and expatriate instructor-led discussions.
Students’ resistance to content in Western textbooks manifested through modifications of
images (e.g., adding a beard or head scarf) and expressions of displeasure with what they
perceived as inappropriateness of images or topics. Some students stated a preference for
literature and other content or genres related to their own culture, for example poetry, and
for topics including Islam that they felt were more serious. These data offer compelling
insights into Gulf higher education classroom interactions touching on politics, gender,
and other sensitive topics. The examples also underscore students’ discomfort and tension
with these subjects, which can lead, in some cases, to the teachers’ dismissal and
students’ perception of expatriate educators as covert agents of Western culture (Diallo,
2014).

Like Diallo (2014), Hamdan (2014) found a dominance of Western themes and
study materials in Saudi Arabian higher education classrooms, and a scarcity (or absence)
of content of cultural relevance to the students. This, she argues, resulted in students’

limited engagement in learning, as Western professors lacked the necessary training and

23



Chapter 1 — Background

access to mentoring to indigenize their content from a multicultural perspective and to
adjust their teaching practice accordingly (Hamdan, 2014). In this longitudinal study,
analysis of artefacts, faculty comments, and the researcher’s own observations indicate
that academic staff, with few exceptions, struggled to understand their students’ preferred
learning methods and culture, as well as challenges they may face learning from
expatriate teachers (Hamdan, 2014).

Curriculum level. Importantly, beyond socio-cultural concerns at the institutional
and classroom levels, empirical findings suggest a troubling or negative impact of
individualized, or non-systematic, indigenization on learning and curriculum quality
overall. Instead of enriching the curriculum through the infusion of local content and
maintaining curriculum standards, the indigenization process in several cases has
involved trimming content deemed by faculty as potentially controversial. Aydarova’s
(2012) and other research data depict multiple instances across various Gulf higher
education settings of academic staff cutting large portions of curricular objectives and
extensive simplification - termed dumbing down by one respondent - all on an individual
basis (Aydarova, 2012; Khelifa, 2009; Sonleitner & Khelifa, 2005).

These findings suggest that expatriate educators adjust pedagogy and curricula
independently and non-systematically with limited understanding of the background and
needs of Gulf Arab students, especially those from government K-12 schools. Studies of
anthropological and sociocultural traits of Gulf government school learners offer insights
into their academic culture developed at school which, according to Gee (2008), interacts
significantly with students’ vernacular cultures, formed largely through socialization

early in life.
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Vernacular and Academic Culture

Anthropological and sociological lenses. Socio-cultural perspectives provide a
rich description of students’ vernacular and academic cultures. Three anthropological
factors, polygamy, consanguinity, and tribalism, are particularly important to
understanding Gulf students’ culture. Polygamy, estimated at 13% and higher (Al-
Krenawi & Graham, 2006) impacts Gulf students’ psychological health, academic
performance, and family function, as indicated, for example, in adolescents’ low self-
esteem, weak academic performance, and greater levels of self-reported family
dysfunction (Al-Krenawi, Graham, & Slonim-Nevo, 2002). Further, anecdotal evidence
indicates that having students who are half-siblings (same father) from polygamous
marriages in the same classroom can cause enormous tensions, including resistance to
participating in collaborative activities together or even discussions. In addition, the
incidence of consanguineous or first-cousin marriages in Arabian Gulf countries ranges
from 22.5 - 64.3% in Kuwait, to 42.1 - 66.7% in Saudi Arabia (Tadmouri et al., 2009).
Studies comparing students from monogamous and polygamous marriages found that the
genetic component of inbreeding depression has a negative effect on children’s reading,
verbal, performance, and full intellectual skills (Abu-Rabia & Maroun, 2005; Fareed &
Afzal, 2014). Finally, the predominant tribal culture of the region (Abdalla & Al-
Homoud, 2001) impacts both relationships and epistemology. Authority is centralized
under tribal leaders, leading to autocratic management tendencies and underdeveloped
collaborative skills with those outside the in-group (Neal, Catana, Finlay, & Catana,
2007). In addition, research indicates that Gulf students tend to readily accept statements

on scientific knowledge from authorities (Karabenick & Moosa, 2005), indicating the

25



Chapter 1 — Background

dominant role of authority. This suggests a common Arab epistemology in the
development of vernacular and academic cultures.

The impact of polygamy and first-cousin marriage on affect, cognition, and
academic achievement, along with the epistemological implications of tribalism, provide
insights into the cultural factors impacting government school students’ experience of
both K-12 and higher education in the Gulf. A closer examination of sociological factors
complements this emerging understanding. Specifically, Gulf Arab epistemology shares
features of its Islamic counterpart, developed through a “schooling process [that] points
toward Islam and its prophets as the ultimate guides for social values and power”
(Wiseman & Alromi, 2003, p. 207). Religious creed influences learning to the extent that
religious teachings and injunctions are neither alterable nor negotiable and “critical
thinking and rational knowledge processing” are allowed only “as long as they do not
contradict Islamic teachings™ (Diallo, 2014, p. 4). At the same time, Gulf public school
pedagogy has long been characterized as memorization- and repetition-based, facilitated
by didactic, transmission-style teaching practice (Gallagher, 2011; Martin et al., 2010;
Muysken & Nour, 2006; Sonleitner & Khelifa, 2005; Souleles, 2013). Bearing in mind
the earlier description of the emphasis on memorization at the turn of the 20" century,
given the religious teacher’s illiteracy (Davidson, 2010), a Gulf government school
academic culture seems to persist in K-12 environments today.

Mismatched academic culture. These findings from anthropological and
sociological perspectives suggest a common Arab-Islamic epistemology derived through
passive, rote-learning experiences in government education and religious communities,

alongside development of an academic culture that may be incompatible with that of
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Western higher education, often characterized by active, participatory learning through
constructivist or other learner centred approaches (AlAlami, Al-Saleh, & Rahal, 2013;
Brownie et al., 2015; Minnis, 1999; Minnis, 2006; Souleles, 2013). When these two
academic cultures meet in the higher education classroom, studies indicate discomfort
and again, resistance based on the mismatch.

To illustrate, AlAlami et al.’s (2013) experiment with female higher education
institution undergraduate participants in the UAE involved a lesson dominated by active,
student-centred, self-directed learning with minimal teacher input. Results indicate that
the students in the experimental group reported not only a significant (p < 0.05) increase
in moderate stress, but also presented increases in both heart rate - approaching a
diagnosis of tachycardia - and blood pressure, well beyond the control group who had
indicated preference for this approach (AlAlami et al., 2013). Findings from Brownie et
al.’s (2015) study of UAE nursing students’ perceptions of learning activities also
indicate a preference for and comfort with a more teacher-centred, didactic approach, and
that these Gulf learners overwhelmingly preferred to simply get the right answer during
classroom activities. Participant comments indicate a resistance to more active-learning
tasks where they examine complex scenarios and discern a variety of possible diagnoses
through, for example, case study activities. Brownie et al.’s (2015) quantitative data also
reflect a negative view of the teaching faculty based on their teaching approach
(constructivist), and correlate with qualitative data from the focus groups, as well as the
researchers’ own observations and teaching experiences during the program

implementation (Brownie et al., 2015).
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In addition to the role of Arab-Islamic epistemology, the Gulf government school
academic culture, nurtured almost exclusively in Arabic (Findlow, 2006; Hatherley-
Greene, 2014), plays a role in students’ adjustment to the higher education context, where
Western faculty incorporate critical thinking, active construction of knowledge,
independent learning, and information literacy through English-medium instruction
(Brownie et al., 2015; Findlow, 2006; Hatherley-Greene, 2014; Romanowski & Nasser,
2015; Souleles, 2013) and learning activities that engage a variety of both student- and
teacher-centred approaches (Alalami et al., 2013; Brownie et al., 2015; Lemke-Westcott
& Johnson, 2013). Transition into this environment can be described as a cultural border
crossing, as described by Hatherley-Greene (2014). In this cultural transition, the process
of developing a new academic culture in an unfamiliar involvement can affect Gulf
learners’ persistence in the institution, and stimulate disruptive, unsettling affective
reactions characterized by confusion and alienation, resulting in withdrawing from higher
education (Hatherley-Greene, 2014).

Thus far, the discussion of the Gulf’s strategic transition towards a knowledge
economy framed by economic, political, historical, social, anthropological, and socio-
cultural factors portrays a complexity of systems in which Gulf Arab learners and
Western-educated academic staff operate and interact. Higher education represents one
such complex system, and represents a turning point in students’ intellectual, or
cognitive, development. It also represents a turning point in their academic information
seeking approaches, both of which form the prerequisite skills and declarative and
procedural knowledge of information literate behaviour (Rosman, Mayer, & Krampen,

2016a). To identify more specifically the barriers to this transition for Gulf higher
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education institution graduates, the role and status of information literacy is considered,
not least due to its status as a “meta-competency” or “the currency” of the knowledge

economy (Lloyd, 2003, p. 87).

Information Literacy - Meeting the Needs of the Knowledge Economy

An information literate person has the capacity to determine the kind of information
needed, and to evaluate, use, communicate, and manage the information ethically and
responsibly (American Library Association, 2016; Chartered Institute of Library and
Information Professionals (CILIP), 2013; International Federation of Library
Associations (IFLA), 2015). Not surprisingly, information literacy (IL) plays a central,
pivotal role in knowledge economy engagement (Chen & Dahlman, 2005; UNESCO),
2016) and as noted earlier in the chapter, IL is woven into institutional learning and/or
graduate outcomes in Gulf universities, colleges, and polytechnics, consistent with higher
education institutions globally. As such, Johnston and Webber (2003) describe its “key
relevance” to “the most significant economic and cultural activity,” demanding an
educational response to meet the “scale and connectedness of the global information
society” (p. 335). This clarion call has been articulated at the highest levels of
government with His Highness Sheikh Mohammed bin Rashid Al Maktoum, Vice
President of the UAE, stating that this “information-intensive economy infiltrates all
sectors...[and thus] requires a sustainable source of human talent, skills, and ideas that
are appropriate to the demands of the labour market... cultivated and nurtured within
institutions of higher learning” (Mohamed, 2014 p,. 2). As would be expected, national
and institutional supports in the Gulf region have prompted efforts to develop information

literacy through, for example, expansions of library facilities and information and
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communications technology (ICT) infrastructure in higher education institutions
(Lightfoot, 2015; Wiseman & Anderson, 2012).
Information and Communications Technology and Information Literacy in Gulf
Education

K-12 education. In a recent study, Lightfoot (2015) examined the extent to which a
Bahraini national education reform policy transformed curriculum and pedagogy in
public K-12 education as a means to prepare students for technology-based employment
and the knowledge economy. With a focus on the support (technical training,
hardware/software service, professional development) and actual exploitation of ICT
resources, Lightfoot found shortcomings in implementation rather than in resources.
Results point to factors such as the emphasis on technical, operational training to the
detriment (and absence) of a professional development (PD) focus on instructional
exploitation of ICT. Findings indicate that this emphasis, and a dearth of service-oriented
resources such as ICT technical support amid a prevalence of surveillance and monitoring
of the Arab expatriate teachers, affected the implementation of ICT policies. Describing
the policy implementation process as little more than hardware distribution, respondents
referred to large number of malfunctioning or obsolete machines and teaching practices
that have become even more teacher-centred and didactic in the push to put technology
front and centre without pedagogical training. These results suggest more top-down
implementation of education reform with an emphasis on knowledge (and technology)
transfer rather than embedding support for capacity building and knowledge production.
Research by Wiseman and Anderson (2012) and Martin et al. (2010) portray similar

scenarios elsewhere in the Gulf.
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Wiseman and Anderson (2012) took a broader, Gultf-wide focus of the integration
of ICT into education and innovation infrastructures. The authors found that expenditure
on education and its infrastructure in the Gulf is weak and on par with developing
countries, and in terms of education resources in general, Gulf students have fewer than
their peers internationally. Paradoxically, the use of the Internet is much higher among
Gulf individuals than their peers in developing countries and in some cases, in developed
environments. In addition, as with Lightfoot’s (2015) study, results indicate that, where
ICT resources exist, teaching and learning remain much the same as the teacher-centred,
rote-learning pre-ICT era. Although PD and training options exist in government schools,
they tend to emphasize the technical operation and function of the software and hardware,
rather than its integration with student learning, including critical thinking. A surprising
but understandable finding linking the persistent importance of pedagogy was the
negative relationship between computer use for instruction and science achievement.
That is, when students report high levels of computer use in class as part of their learning,
their achievement in science decreases significantly in every country (Wiseman &
Anderson, 2012). This suggests that neither pedagogy nor learning improves with the
mere introduction and use of technology.

Higher education. Wiseman and Anderson’s (2012) findings are consistent with
those of Lightfoot (2015) regarding the weak support for training in pedagogy and the
resulting weak or negative impact from implementation strategies for ICT. While this
research focused on the K-12 sector of government schools in the Gulf, many of the
graduates of these schools enter higher education where faculty is tasked with building

critical-thinking, information-literate graduates able to join the emerging knowledge
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economy. Martin et al. (2010) provide a retrospective view from this setting, this time in
the UAE.

The survey-based study by Martin et al. (2010), who are academic librarians,
assessed the value and relevance of an in-house online information literacy tutorial, with
data and findings offering additional insights into government students’ background and
experience with technology and IL resources, including both online resources and school
libraries (Martin et al., 2010). Results shed light on the challenges and deficient
conditions related to information literacy particularly in government schools. For
example, they report that the amount of private school graduates who used their high
school library a lot was 13 times greater than government school students, and 76% of
government school students reported not receiving instruction in IL, compared to 66% for
private school graduates. Data also indicated that 81.5% of participants from public
schools entered the university at the pre-baccalaureate level, requiring intensive remedial
English instruction in the foundation, or preparatory, program. An equally high number,
81.6%, of respondents from private schools entered at either the highest (exit) level of the
foundation program, or directly into first-year degree studies. Martin et al. refer also to
institutional data that indicate that libraries have been mostly non-existent in public
schools, which explains why most students lack prior experience with a variety of
information resources, as evidenced by 75% of schools being stocked with only six or
fewer books per student, and a negligible number of schools equipped with computers,
Internet connections, or well-resourced library collections. These studies provide insights
into Gulf K-12 and higher education environments and the policies, educators,

technology, and libraries that are in place to support the development of information
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literacy skills development through technology and library. Widening the lens to
incorporate a perspective of Gulf student information literacy behaviour and perceptions
is a challenge, with few available empirical studies.

Student information literacy behaviour. To gather pre-med students’ perceptions
of a mandatory information literacy component of an English for Academic Purposes
(EAP) course in Qatar, Bendriss et al. (2015) used focus group and survey methods.
These data indicate student concern about their IL skills of evaluation of information,
citation, and searching, however little detail or further discussion is provided. Similarly,
Ashoor’s (2005) study of the development of information literacy and library resources in
a prominent Saudi University is hampered by weak validity and reliability due to its
overemphasis on praise and promotion of the facilities and programs, rather than
empirical data collection and analysis. Equally, Al-Muomen, Morris, & Maynard’s
(2012) research on Kuwaiti graduate students’ IL behaviour is challenging to interpret
due to its use of opaque terms and inconsistent language use (e.g., describing the role of
English language proficiency under the heading ‘culture’), as well as their discussion of
structural or political factors (e.g., censorship, gender segregation) to explain information
levels. Finally, although Belhiah and Elhami’s (2015) study examined Emirati (UAE)
student and faculty perceptions of the use of English as the medium of instruction, results
regarding students’ weak reading and English language skills and their over-reliance on
the Google Translate tool to complete academic tasks suggest weak or limited academic
competencies that directly affect information literacy development. Qualitative and

quantitative data from both students and faculty indicate significant gaps in estimates of
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students’ skill levels, with students reporting much higher levels than their instructors
(Belhiah & Elhami, 2015).

These limitations in empirical research of information literacy from a student’s
perspective and the findings from earlier studies on the IL-related conditions Gulf K-12
and higher education institutions suggest the need for another perspective, higher
education faculty. Academic staff perceptions related to IL in general as well as student
information literacy specifically may impact the extent to which institutional and national
information literacy goals are achieved.

Information Literacy - Academic Staff Perceptions and Experiences

Development of information literacy involves multiple stakeholders in an iterative
process enacted over time (Cannon, 1994; Hardesty, 1995; Head, 2008) yet IL research
remains in its infancy, limited by an ill-defined agenda and the absence of theoretical
frameworks (Bruce, 2011). Further, although both academic staff and librarians in higher
education institutions play key roles in the iterative process of IL development, research
specifically on the faculty perspective remains scarce overall, beyond reports thereof
from librarians (Bury, 2011; McGuinness, 2006, Saunders, 2012). Empirical studies of IL
beyond Western countries are even more limited. Protracted search efforts of IL research
outside of Western environments yielded only four studies encompassing exploration of
ten university and research libraries in China (Jabeen, Yun, Rafiq, Jabeen, & Tahir,
2014), a Malaysian university (Adikata & Anwar, 2006), a university library in Pakistan
(Kashif, Hassan, & Hassan, 2011), and four Vietnamese universities (Kim Chi & Nahl,
2011). Given the current information- and knowledge-economy transition globally,

information literacy in higher education, has become integral as part of the information
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problem-solving process to close information or knowledge gaps (Hensley, 2004;
Kuhlthau, 2003; Small, Zakaria, & El-Figuigui, 2004).

Extensive research over three decades on the process of solving information
problems has established the importance of constructivist, inquiry-based components of
information literacy development in various settings and among myriad types of learners
(Brand-Gruwel, Wopereis, & Vermetten, 2005; Brand-Gruwel et al., 2009; Eisenberg &
Berkowitz, 1992; Eisenberg & Johnson, 2002; Kracker, 2002; Kuhlthau, Heinstrom, &
Todd, 2008; Kuhlthau, Maniotes, & Caspari, 2015; Matteson, 2014). The challenge
remains, however, that a more learner-centred approach that engages Gulf learners in
inquiry and questioning of information sources in the active construction of knowledge is
likely to meet with resistance among learners of Arab-Islamic epistemology background,
as discussed earlier. Research suggests that Gulf learners from government K-12
education backgrounds experience discomfort (AlAlami et al., 2013; Souleles, 2013) and
express opposition or resistance (Brownie et al., 2015; Diallo, 2014) when faced with
active learning and knowledge construction, which adds to the perception of a gap or
mismatch between Western-trained Gulf academic staff and government school Arab-
Islamic Gulf learners in higher education. That is, in a region strategically working
towards building a knowledge economy staffed by information literate citizens who are
work-ready and able to fully engage in information problem-solving, the role of Western-
trained academic staff in Gulf higher education institutions is crucial in closing the gap
and minimizing the mismatch. As such, their perceptions, experience, and pedagogy

associated with student information literacy development are equally crucial. Research on

35



Chapter 1 — Background

this group with a specific information literacy focus and in the Gulf higher education
context is non-existent.
Summary of Factors Affecting Information Literacy Development

Information literacy involves a level of engagement in solving information
problems that incorporates active, construction of knowledge, as well as exploration and
discovery (Grossnickle, 2016; Noordewier & van Dijk, 2015). In GCC countries, higher
education students, especially those from government school K-12 backgrounds, face
challenges in developing information literacy knowledge, skills, and dispositions to enter
careers in the emerging knowledge economy. At the same time, Western-trained
academic staff simplify and reduce Western curricula, and in some cases, have limited
understanding of their students’ vernacular and academic cultures. Student development
of information literacy may be affected by this gap in understanding as well as the
indigenization process and its associated adjustments to pedagogy at the institutional
level. Empirical research and findings from preliminary, informal observations and
unstructured interviews indicate that faculty perceptions of information literacy and
student academic skills (Al-Muomen, Morris, & Maynard, 2012; Belhiah & Elhami,
2015) may impact student information literacy development. The cultural border crossing
in Gulf higher education, described by Hatherley-Greene (2014), appears to be relevant to
understanding these challenges and gaps experienced by students and academic staff
alike. Given the limited availability of empirical research in these areas, a need to

investigate of perceptions of Gulf higher education academic staff has emerged.
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Chapter Two: Needs Assessment Study

Context

In the spring, 2016 academic semester, academic staff in higher education
institutions in the Arabian/Persian Gulf countries, Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, and the United Arab Emirates, completed an online survey and contributed their
perceptions, current experiences, and teaching and learning background of information
literacy. Findings from the survey and from peer-reviewed literature informed the
intervention to address relevant factors associated with Gulf learners’ challenges in
developing information literacy. The purpose, design, participants, and results of the
investigation are described below.
Purpose of Study

This descriptive, exploratory study of Gulf higher education academic staff
perceptions and pedagogical approaches aimed to identify factors that may impact the
development of student information literacy. Participants are academic staff - teaching
faculty and staff in libraries, writing centres, and academic support units - in post-
secondary colleges, universities, vocational training institutes, and polytechnics in the six
Gulf countries. The study elicited participants’ views of factors that may affect student
development of information literacy. Participants also rated students’ and their own level
of ability, awareness, and importance of IL in general, as well as of the five IL
components, determining the kind of information needed, evaluating information and its
sources, using / communicating information effectively, understanding the ethics of use,

and managing (organizing, storing) information. Additionally, the study examined
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respondents’ pedagogical approaches (teacher- versus learner-centred) and resources

associated with information literacy teaching and assessment.

Method

Research Design

Participants. Respondents (N = 204) are academic staff in Gulf higher education
institutions who teach, assist, advise, and/or guide learners in the classroom, library, and
academic support centres. Curriculum and assessment developers also participated as
they are directly involved in implementation and indigenization of Western curricula.
Academic staff from undergraduate, masters, doctorate, and professional training
programs participated, many of whom work across levels. The majority work with first-
year matriculated students or students in the preparatory, or foundation, levels!, and
between 26% and 39% teach in the other undergraduate levels. The greatest number of
respondents teach in preparatory / foundation (remedial English, mathematics and
academic skills) and arts and humanities areas while the fewest are in education. A
smaller number teach at the graduate levels (17% master’s, certificate, or diploma, and

1.0% doctoral). Table 1 indicates the apportionment among discipline areas?.

!'Students in the preparatory programs do not matriculate until they meet the minimum
requirements for English language and, often, mathematics.

2 For analysis purposes, disciplines have been grouped together into seven categories:
preparatory / foundation, arts and humanities (including professional/white collar (e.g.,
human resources, accounting), law, and vocational/blue collar), general education (first or
second year pre-specialization courses), library and learning support services, general
education (first and second year), STEM (science, technology, engineering, and math)
and medicine/nursing and education. Respondents who selected ‘other’ were re-
categorized based on the explanations provided. For example, those respondents who
added ‘business’, ‘logistics’, and ‘counseling’ as explanations were grouped with the arts
and humanities category, while ESL / TESOL / English teaching participants were added
to prep / foundation.
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Respondents are well qualified, as many hold a master’s degree (61.3%) or doctorate
(25.5%) as their highest qualification, and almost half (49.5%) have attained at least one
post-secondary education qualification related to education (e.g., training, instruction,
teaching, curriculum design), and 19.6% hold two or more.

Table 1

Discipline / Area of Teaching or Student Support

Discipline / Area n %
Prep/foundation 41 20.1
Arts + humanities 41 20.1
General education 40 19.6
Library + learning support 37 18.1
STEM + med/nursing 28 13.7
Education 17 8.3

Females respondents (n = 110) outnumber males (n = 94), and age-wise,
respondents were split evenly above and below the 45-year mark. The largest age group
are 35 to 44 years old (n =71, 34.8%), with the majority from the US (23%), UK
(15.5%), Canada (9.8%), and Ireland and India (both at 5.7%). The highest proportion of
participants are working in the United Arab Emirates (UAE) (34.3%) and Bahrain
(28.9%), with the smallest representation in Saudi Arabia (2.9%). Figure 2 illustrates the

distribution.
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Current Country of Employment
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Figure 2. Current Gulf Country of Employment.

Measures and instrumentation. The main construct of the study, information
literacy, involves five key components. The needs analysis did not expand on or further
delineate these components. Given that the focus was on academic staff perceptions of
information literacy, the questionnaire opened with this conception, listing the five
components on the first page. This established a common understanding of the construct
for participants.

Respondents indicated their perceptions of various aspects of information literacy
through six-point Likert scale ratings and two optional open-ended items which elicited
student factors (e.g., background, characteristics, study habits, etc.) that impact the
development of IL in their current higher education institution. Items addressed the
degree of effect on student IL development (1 = no effect at all to 6 = very strong effect)

of three factors, namely testing, teaching, and students’ choice in the research topic, and
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elicited ratings of IL skill levels of both student and respondents themselves (1 = absolute
beginner to 6 = expert). Participants also indicated the degree to which they, their
institution, and students value and are aware of information literacy, as well as its
importance to their daily work with students. Respondents rated how often students need
to use the five information literacy components in their course work or student support
services (1 = never to 6 = always), and the presence of each IL component in their own
pedagogy (do not teach / teach) and assessment (do not assess / indirectly assess (part of
a grade) / directly assess (grade)).

In terms of pedagogy, respondents rated their confidence levels in teaching
information literacy (1 = not at all confident to 6 = extremely confident), and the
frequency with which they use specific materials and methods for course work (e.g.,
presentation slides, course books, students’ own choice of topic) and assessment of
learning (e.g., multiple choice tests, essays requiring research). Participants’ general
teaching approach, preferences (in teaching and learning) and perceptions of student
needs, from highly learner-centred (students actively learning, exploring, etc. with
instructor assisting as needed) to highly teacher-centred (instructor talking/lecturing with
students listening/note-taking) pedagogy were also addressed.

Finally, respondents provided data related to demographics (e.g., age, gender,
nationality, ethnicity, education), employment (e.g., discipline/area, current GCC
country, time with current employer and in the Gulf, plan to remain in Gulf), current
teaching (e.g., student level, e.g., 1 year, masters, etc.), and their own learning history
(e.g., geographic region and student-/teacher-centredness of primary, secondary, and

higher education).
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Procedure

Participant recruitment combined convenience, judgment, and snowball sampling
and ran from late March to early May, 2016, primarily through requests and applications
to higher education institutions (n = 36), social media (e.g., Facebook, LinkedIn,
Twitter), professional online networks (e.g., regional listservs for librarians and writing
centre staff), and regional professional associations such as the Gulf Education Society,
Teachers of English to Speakers of Other Languages (TESOL), and the Arabia
Technology Special Interest Group). In addition to multiple reminders posted to these
media and networks, email reminders were sent to Gulf institutional contacts as often as
permitted (one to two). Respondents all completed the same survey.

Response rates are not available given the sampling methods and challenges
associated with data gathering in the region (e.g., limitations on availability of data on
total number of academic staff at the institutional levels), nor is the number of potential
respondents reached through snowball sampling and social media. There were 254 partial
completions, likely the result of technical difficulties from the survey provider,
SurveyGizmo (e.g., intermittent web delivery problems resulting in temporary access
problems). Anecdotally, several eligible individuals (n < 10) reported by email or in
person that they could not finish the survey, despite repeated efforts to do so, and a small
number (n < 5) of individuals indicated that the survey took longer than expected, and
suggested that this might preclude others from completing it. Invitation messages stated
that the survey took 10-15 minutes (based on trials), however these individuals indicated
that it took up to 20 minutes. This may also partially explain the high number of

incomplete surveys, especially considering that all 39 items, other than the open-ended
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ones, were required. This is an important consideration for future survey design. The total
number of responses, 204 is lower than anticipated but also understandable, given the
survey’s geographic span of six countries and its timing, late in second semester of the
academic year.

Data collection. Due to the wide geographic range of the study context, an online
(web-based) survey questionnaire (Caldwell, 2016) was the most practical method for a
descriptive, exploratory needs analysis. The 36 closed-ended six-point Likert ratings,
radio button, drop-down menu, or select all that apply items were required. An additional
three items were optional. Two open-ended items addressed factors which may affect
student development of information literacy, and the third elicited respondents’ use of
additional materials and assessments.

Two academic staff, a Palestinian male (Australian nationality) and Pakistani
female, piloted the survey in separate cognitive interviews of approximately 45 minutes
each®. Two other academic staff, a British male and Australian female, trialed a second,
revised version online, independently, and unobserved. Based on their feedback, no
further adjustments were made. Once the questionnaire went live and applications to run
the survey at Gulf higher education institutions began, one optional item was removed
from the end of the survey due to a concern from one institution about its option for
respondents to enter contact information for updates on the research. In its place, a

closing message encouraged participants to contact the researcher directly if interested.

3 Their comments and suggestions, along with observed behaviour (e.g., pauses, brow
furrowing), led to significant enhancements in wording (adding clarity and explanations
for respondents without specific background or training in education or pedagogy) and to
corrections to items (e.g., geographic regions).
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Data analysis. Data analysis involved the statistical software Statistical Package
for the Social Sciences (SPSS) (IBM Corporation, 2017), Microsoft Excel, and an online
concordance program (Cobb, 2018). Descriptive analyses and t-tests (paired samples) of
quantitative data were primarily of means and sums of forced choice responses, some of
which involved recoding for binary analysis of Likert scale. Cobb’s (2018) frequency
analysis program for language provided an initial sense of common terms and themes in
the qualitative data, and Excel served as the central tool for coding comments and

calculating (sums, means) of themes.

Findings and Discussion

Importance and awareness of information literacy. Results from data analysis
indicate that information literacy is important to the majority (88.4%) of respondents’
every day work with students (teaching, testing, and academic support). Not surprisingly,
over 90% of respondents value (92.4%) and are aware of IL (91.5%), which is consistent
with findings from other higher education studies (Bury, 2011; Cannon, 1994; DaCosta,
2010; Dubicki, 2013; Gullikson, 2006; Saunders, 2012). While just over two-thirds of
academic staff (69.6%) agree that IL is a priority at the institutional level, the majority
(64.5%) disagree that students are aware of or think information literacy is important
(61.4%) overall.

This is consistent with students’ own views as reported in Bendriss et al.’s (2015)
study in a Qatari higher education setting in which undergraduate respondents stated that
IL skills were not applicable to their everyday lives other than online shopping
(evaluation of sources). Self-report data from Bendriss et al.’s (2015) study suggest that

students did not put much effort into information literacy training sessions or agree with
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the weighting of this portion of their course - 10% - in their overall grade. One
respondent in the current study explained a similar observation that, “[s]ince information
literacy is a process skill, rather than something that gets tested for right and wrong
answers, ...[students] do not value it” (Respondent 41). This suggests an emphasis on
outcome over process and may be linked to Gulf students’ academic culture. To illustrate,
Brownie et al.’s (2015) findings from Gulf higher education nursing students’ perceptions
of teacher- and learner-centred learning, discussed in the previous chapter, indicate a
similar emphasis on, or comfort with, the outcome, or product, of learning. Participants in
Brownie et al.’s (2015) study not only preferred a didactic approach with more
transactional, right/wrong feedback, they actively resisted constructivist, inquiry-based
learning. In addition, they rated instructors who engaged in more active, constructivist
learning approaches negatively (Brownie et al., 2015). Importantly, this aspect of Gulf
academic culture may reflect a lack of experience and awareness of the value of both the
process of learning, and of information literacy, as suggested by one participant:

Students are passed through the system from elementary to university without good

academic standards, so they have an inferior education overall. Expectations are

low, as seen by the level of students allowed to enter university. This means they

have very little awareness of what they need to be a truly good student and develop

information literacy. (Respondent 62)

Information literacy components. Participants rated the importance of each of the
five information literacy components on a scale from one (not at all important) to six
(extremely important). The effective use and communication of information was rated as

most important to students’ academic success (M = 5.29, SD = 1.12), and to students
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themselves (M =4.26, SD = 1.47), 1. In other similar studies of higher education student
IL levels, there is variability in these rankings. Pinto’s (2016) study of faculty perceptions
at a Spanish university found the same high ranking of the communication of
information. Bury (2011), on the other hand, found at a Canadian university that faculty
rate the evaluation of information and its sources as top priority information literacy
skills. According to needs assessment data, Gulf academic staff also perceive determining
the kind of information needed to be the second-most important IL skill for students’
learning and academic success. However, they rate learners’ actual levels as only M =3
(SD =1.21) on a 6-point scale (from very low (1) to very high (6)). Overall, participating
academic staff perceive IL in general to be important to students’ academic success, with
a mean rating of 4.2 (SD = .91) out of six (6 = extremely important). The understanding
of the ethics of use was rated the lowest in importance both to students themselves, and to
students’ academic success. Table 2 summarizes these rankings. Paradoxically,
qualitative data suggest greater concern about the related concepts of plagiarism and
academic honesty with 16 comments of 195 (8.2%) referring to it specifically as a
problem. Linking the notion of ethical use of information to students’ vernacular culture,
Respondent 106 wrote that “cultural beliefs that helping a friend is necessary and the will
of God means that they do not recognize plagiarism as readily as some cultures”.

Information literacy skill levels. Respondents rated students’ levels of the five
information literacy components as generally weak, with a combined overall mean score
of 2.42 (SD = .87) on a Likert scale from very low (1) to very high (6). Table 2 indicates
that managing information is perceived as students’ strongest information literacy

component, followed by the effective use and communication of information.
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Table 2

Perceptions of Student Skill Levels and Importance of Information Literacy

Importance to
Ss’ skill level Ss’ acad.
success

Importance to
Ss themselves

Information literacy component M (SD), rank M (SD), rank M (SD), rank

Use/communicate info effectively 3.04 (1.07),2 5.29(1.12),1 4.26(1.47),1
Determine the kind of info needed 3.00(1.21),3 5.14(1.22),2 4.04(1.50),2

Evaluate info and its sources 2.64 (1.20),4 5.10(1.29),3 3.70(1.62),4
Manage (organize, store) info 320(1.32),1 5.03(1.12),4 3.96(1.54),3
Understand ethics of use 2.63(1.28),5 4.87(1.39),5 3.23(1.54),5

Note. Ss = Students

Findings indicate that students’ third ranked information literacy competency in
terms of skill level, determining the kind of information needed, is deemed important to
their academic success and to students themselves (as indicated by its ranking at second
overall in both categories). In a skills decomposition study at two universities in the
Netherlands, (Brand-Gruwel et al., 2005) found that IL experts spent up to five times
longer than novices on the first step, defining the information problem and its sub-skills,
concretizing the task with well-formulated questions and clarifying the task requirements.
Empirical studies indicate that Gulf students have difficulties with the defining and
searching phases of IL (Al-Muomen et al., 2012; Martin, 2016), as do international
students in Western, English-medium environments (Chung & Yoon, 2015; Hughes,

2013), and those studying in their native languages (Rosman et al., 2016a). Searching, in
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particular, was cited as an indicator of IL weakness in the needs assessment data. One
respondent notes that a barrier for Gulf learners is the perceived ease and efficacy of
search engines such as Google, stating that because of a lack of “past library /
information experiences” they have “high confidence in their current information seeking
behavior — largely based on searching Google — so why learn about IL??” (sic)
(Respondent 96). This complex skill has traditionally been treated as a single
competency, (American Library Association, 2000), while findings from skill
decomposition studies by Brand-Gruwel et al. (2005) and Brand-Gruwel et al. (2009)
suggest two distinct, crucial stages: defining the problem and searching for information,
as learners must first understand the problem or task itself, and “define and delimit the
task domain” prior to searching (Frérejean, van Strien, Kirschner, & Brand-Gruwel,
2016, p. 91). Although clearly a challenge for a wide range of learners, needs assessment
data suggest that Gulf learners may be over-confident in their perceived abilities with
these two competencies. One respondent explains that,

[Gulf higher education learners] prefer the ‘ease’ of Google not realising the

importance of academic information. They often describe themselves as visual

learners which can inhibit information searching in more challenging information

mediums... They are often not aware of their own skill gaps in terms of searching

and responsibly using information. (Respondent 339)

Just over two-thirds (68.7%) of academic staff report that students need to use

information literacy more than half of the time in their courses, and the majority (80.1%)
agree that the effective use and communication of information is needed the most, while

understanding ethics of use, is least needed (58.3%). These results are similar to
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respondents’ rankings of the importance of the five components discussed earlier, with
determining the information needed ranked second once again.

Teaching/learning information literacy.

Class work. A sizable portion of participants (82.7%) report that they address
information literacy in general in their class work, and the largest number of respondents
both teach (90.4%) and evaluate the effective use and communication of information
directly or indirectly for a grade (87.3%). Table 3 summarizes these findings.

Table 3

Presence of Information Literacy in Courses or Support Services

Information literacy component S5 must use Taught Assessed

>50% (%), rank (%) (%)

Determine the kind of info needed 71.1,2 86.2 80.4
Evaluate info and its sources 64.7,4 87.6 79.9
Use/communicate info effectively 80.1, 1 90.4 87.3
Understand ethics of use 58.3,5 79.1 66.1
Manage (organize, store) info 69.1,3 70.1 61.0
M 68.7 82.7 74.9

Note. The second column, Ss must use >50%, is the percentage of respondents who
require students to use the particular information literacy component more than 50% of
class time; Ss = Students

These results suggest a strong presence of information literacy in academic work, which
is consistent with respondents’ consensus that both their teaching (88.1%) and testing
(84.6%) of IL affect student IL. development. The use of students’ choice in determining
the study or research topic was the lowest rated influence among the three (teaching,

testing, and student’s choice), however it is clearly recognized as an influence at 81.9%.
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Overall, this may indicate academic staff’s sense of agency in student information
literacy development through teaching and testing, as well as an awareness of the
potential for and value of students’ input. As noted, the role of student motivation,
interest, and curiosity in the information search process has been shown to have in impact
on IL development (Grossnickle, 2016; Noordewier & van Dijk, 2015). Paradoxically,
findings related to the materials that academic staff use in their classrooms and student
support areas suggest that this awareness is not translated into implementation. That is,
over two-thirds (69.3%) of respondents use students’ choice less than half of the time,
and just under a half report that they never (13.2%) or seldom (29.6%) use it. At the same
time, almost three-quarters (73.9%) of academic staff indicate that they use presentation
slides (e.g., PowerPoint handouts) more than half of the time, split almost evenly among
often (22.5%), usually (24.0%), and always (25.5%). Figure 3 offers a visual
representation of this phenomenon, while Table 4 summarizes the average among five
teaching and learning resources used in courses and student support units. This
predominant teacher-centred method of delivery may explain the findings from
respondents as well as from empirical research (Bendriss et al., 2015), discussed above,
related to students’ limited value of IL. That is, it may reflect an element of instruction

that reinforces a passive learning, product-over-process approach.
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Figure 3. Frequency of use of presentation slides and students’ choice in course work /
student support.

Table 4

Frequency of Use of Teaching and Learning Resources in Course Work / Student Support

Frequency of

Information literacy component use (/6) Used > 50%
M (SD) (%)

Web / online resources 4.48 (1.13) 81.0

Presentation slides / PPT handouts 4.32 (1.45) 73.9

Textbooks or chapters 4.12 (1.48) 65.8

Scholarly articles 3.26 (1.60) 45.0

Ss’ own choice (materials, topic) 2.96 (1.39) 30.7

Note. The third column, Used > 50%, is the percentage of respondents who use the
particular information literacy component more than 50% of class time; Ss = Students;
PPT = PowerPoint

Teaching approach. Participants responded to items that required them to rate their

teaching approach using a six-point Likert scale, where 1 is very student-centred
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(students actively learning, exploring, etc. with instructor assisting as needed) and 6 is
very teacher-centred (instructor talking/lecturing with students listening/note-taking). To
compare participants’ teaching approach prior to coming to the Gulf with how they teach
now, a paired samples t-test was conducted with 175 valid responses. Findings indicate
that participants’ approach before the Gulf was more student-centred (M = 3.04, SD =
1.54) in their prior environments, and had become more teacher-centred (M = 3.29, SD =
1.46) in the Gulf. The difference is weakly significant (#(174) = -1.681, p =.095), not
controlling for individual differences. Further, following recoding for binary analysis
(ratings of 1-3 = student-centred and 4-6 = teacher-centred), descriptive analysis findings
indicate that the majority of respondents, just under two-thirds (60.6%), rated their
approach as student-centred before coming to the Gulf, however this proportion dropped
6.3% to just over half (54.3%) now in their Gulf teaching contexts. This finding suggests
that Gulf teachers adjust their pedagogy to incorporate a more teacher-centred approach
with Gulf higher education students. In their Qatar-based higher education study,
Bendriss et al. (2015) found similar trends, with most instructional sessions characterized
as lecture-based, much like the findings in colleges and universities elsewhere in the Gulf
(Aydarova, 2012; Hamdan, 2014) and K-12 settings (Gallagher, 2011; Hatherley-Greene,
2014; Lightfoot, 2015).

Qualitative data, discussed below, are consistent with these findings and suggest a
pervasive perception of Gulf students as passive learners. Additionally, and as Table 5
indicates, more than twice the number of participants rate student-centred approaches
more favourably than teacher-centred in four categories. Specifically, double the

participants perceive a student-centred approach is best for higher education students
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outside the Gulf (76%, n =133), and is their own most effective (67.8%, n = 135) and
preferred (73.9%, n = 147) teaching approach. Finally, well over two thirds (67.8%, n =
135) prefer a student-centred approach for their own learning. These results are
discrepant from previously published findings, discussed earlier, that described a
mismatch between Gulf students’ preference for and comfort with a teacher-centred
approach and the active, participatory constructivist approaches in Western higher
education settings (AlAlami, Al-Saleh, & Rahal, 2013; Brownie et al., 2015; Minnis,
1999; Minnis, 2006; Souleles, 2013).

Table 5

Perceptions and Self-ratings of Student- and Teacher-Centred Approaches

student-centred teacher-centred

Perception
% (n) % (n)
My teaching approach prior to the Gulf 60.6 (106) 39.4 (69)
My teaching approach currently 54.3 (108) 45.7 (91)
Best teaching approach for my Gulf students 53.1(102) 46.9 (90)
Best teaching approach for non-Gulf students 76.0 (133) 24.0 (42)
My most effective teaching approach 67.8 (135) 32.2 (64
My preferred teaching approach 73.9 (147) 26.1 (52)
My preferred learning approach 69.4 (136) 30.6 (60)

As for confidence in their own information literacy abilities, a large majority of
respondents (ranging from 86.8% to 92.7%) rated themselves at level 5 or 6 (6 = expert)
for each of the five IL components. Table 6 summarizes participants’ mean ratings for
each IL component as well as their level of confidence in teaching each one (1 = not at

all confident to 6 = extremely confident). Despite respondents’ high self-ratings of
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awareness, skills, and confidence in teaching information literacy, over a tenth (11.8%) of
respondents’ comments specifically point to limitations and weaknesses in their own IL
skills and related pedagogy as factors that impact student information literacy
development.

Table 6

Self-rating of Information Literacy and Confidence in Teaching IL

Self-rating of Confidence in
Information Literacy Component own IL skills (/6)  teaching IL (/6)
M (SD) M (SD)

Determine the kind of information needed 5.41 (0.94) 5.07 (1.09)
Evaluate information and its sources 5.42 (0.91) 5.09 (1.12)
Use/communicate information effectively 5.39 (0.96) 5.11 (1.08)
Understand the ethics of use 5.35(1.08) 4.91 (1.30)
Manage (organize, store) information 5.33(1.00) 4.93 (1.22)

Qualitative data point to particular factors of academic staff knowledge,
dispositions, and skill levels that impact student information literacy development. In the
optional survey prompt regarding these factors, participants specified “inconsistent
understanding of IL among faculty” (Respondent 451), “attitudes and approaches” of
instructors (Respondent 438), and “capability of teacher to impart information literacy”
(Respondent 243). These sentiments are not surprising given that, in the majority of
higher education settings, teaching faculty have not been formally taught IL skills or the
pedagogy to support students’ IL, and instead, have likely developed them independently
and in isolation (Kracker, 2002). In fact, empirical research suggests that faculty expect
their students to develop IL competencies in the same way — on their own - and are

therefore less likely to integrate instruction into their courses (McGuinness, 2006;
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Oakleaf, Millet, & Kraus, 2011). Although research indicates that academic staff
awareness of the information search process and their own information literacy skill
levels impact student IL development (Carlson, Fosmire, Miller, & Nelson, 2011;
Kracker & Wang, 2002), the role of information literacy in higher education curricula
remains underrepresented. That is, IL is not an explicitly taught discipline per se, but
rather a set of skills relevant to all fields and contexts (Weiner, 2014). This widespread
issue — the low curricular and pedagogical status of information literacy — also prevails in
Gulf higher education:
In my experience, information literacy is not perceived by ... [faculty] as key to
student development; indeed many of the [faculty] I have trained... are lacking in
info literacy skills and knowledge, and see it as a challenge or an unnecessary bolt-
on. (Respondent 185)
Needs to be across the curriculum. Unfortunately, many classes do not support this
and students just pick first website that appears. (Respondent 43)
There are two key elements, one students need opportunities to work and receive
instruction directly fro librarians, this instruction must be reinforced by subject
faculty across the curriculum continuously and at different levels. (Respondent 63)
Factors impacting information literacy development. An unexpectedly large
proportion of respondents, 70.6% (n = 144), completed the optional one or both of the
open-ended survey items with 35.4% of them answering both.* The 195 total

contributions yielded 463 factors believed to affect student development of information

4 One of these items opened the survey (n = 140 responses), placed immediately following the definition of
information literacy to avoid bias, and the second (n = 55 responses) came ten items later, after respondents
had rated student levels of IL, as well as the awareness and importance of IL for the higher education
institution, students, and respondents themselves.
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literacy at respondents’ higher education institutions. As Table 7 illustrates, over two
thirds of this group of commenters (n = 97, 67.4%) remarked on two to five factors each,
while 28.5% (n = 41) identified six to ten. No factor was repeated by the same respondent
and, considered alongside the quantitative findings, these qualitative contributions are
likely representative of the sample overall.

Table 7

Comments Related to Factors Impacting Information Literacy Development

Factors Commenters % of % of
n n commenters participants

1 4 2.8 2.0

2-5 97 67.4 47.5

6-10 41 28.5 20.1

10-15 2 1.4 0.1

Thematic analysis followed Lochmiller and Lester’s (2017) iterative approach that
begins with organizing the data in a table, becoming intimately familiar with the data
through repeated reading, and “memoing” (p. 173) the data with more holistic
impressions before the coding phase. This iterative process of analysis of the 463 factors
revealed 49 sub-themes and four broad themes of influences on student development of
information literacy: previous learning experience, socio-cultural factors, language and
literacy, and pedagogical and institutional conditions. Table 8 summarizes these themes.
(See also Appendix A for further details.) Collectively, these four themes can be further
apportioned into features of students’ academic and vernacular cultures, and are

consistent with findings in the literature review.
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Table &

Factors that Affect Student Development of Information Literacy

Theme

Sub-themes

Previous learning

Socio-cultural

influences

Language / literacy

Current learning
context

K-12 education experiences and its impact on:

critical thinking, IL/research skills, study habits,
plagiarism, info search skills (overreliance on
Google), rote-learning, IT skills, library
awareness, background knowledge, managing
information, misc. skills

Family and cultural background and impact on:

motivation, interest/curiosity, epistemology,
independence, socio-economic status, gender, and
misc. variables

Reading skills, English language proficiency, first
language (L1) proficiency

pedagogy, institution (emphasis on IL,
infrastructure), whether IL is taught or graded,
students’ own choice

212

142

56

53

Previous learning. The largest proportion of respondents (n = 57, 39.6% of

commenters, 27.9% of respondents) identified learners’ education background (K-12

learning experiences) as the main factor in student development of information literacy.

Considering the earlier discussion of the learning environment in Gulf government

schools (Gallagher, 2011; Hatherley-Greene, 2014; Souleles, 2013), as well as Gee’s

(2008) theoretical socio-cultural framework of situated cognition and the role of

academic culture, this proportion is to be expected. In addition to the rote-learning,

didactic teacher-centred approach in K-12 schooling, a common sentiment was that

infrastructure and curriculum in government schools play key roles, as one respondent

states, “[s]ome schools locally are under-resourced in terms of qualified library staff and
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ICTs/other resources, and in many schools the curriculum doesn't value critical thinking
or research skills” (Respondent 90). As discussed in the previous chapter, research
findings in Bahrain (Lightfoot, 2015), the UAE (Martin et al., 2010), and more broadly
across the region (Wiseman & Anderson, 2012) are consistent with respondents’
comments in terms of resources in government K-12 settings, as well as the nature of the
underlying Arab-Islamic epistemology that encourages emulation (Bashir-Ali, 2011) and
rote-learning over critical thinking (Diallo, 2014).

Learner engagement. Several participant comments referred to the effect of
learners’ previous education experiences on engagement in learning in general, and
information literacy specifically, as expressed by Respondent 197 who stated that “[a] lot
of students are used to rote learning and so are not used to the idea of finding information
independently... They don’t take it as their responsibility...” This is echoed by another
participant, who explains:

The students are very passive individuals who need to be told how to do everything.

It is my understanding that in their public school they do a lot of memorizing, but

they lack education in critical thinking and researching information. They do not do

referencing. They are also passive at studying. (Respondent 119)

This characterization of Gulf learners as passive in their approach to their studies,
with little or no independence in learning or initiative-taking, represents a prevalent
perception among participants that learners’ K-12 learning experiences influence
information literacy development in Western higher education settings. Empirical studies
confirm these findings, both in their characterization of learners’ experiences in teacher-

centred, rote-learning, memorization-focused K-12 environments schools (Gallagher,

58



Chapter 2 — Needs Assessment Study

2011; Hatherley-Greene, 2014; Souleles, 2013), and the resulting challenges in engaging
in active learning, critical thinking and creative problem-solving in higher education
contexts (Prowse & Goddard, 2010; Romanowski & Nasser, 2015). Dickson and
Kadbey’s (2014)’s research of teacher training of UAE nationals found a persistent
influence of K-12 learning on trainees’ development of their own pedagogical skills
whereby, despite having been taught learner-centred inquiry instructional techniques over
their four years at the college, “far fewer had actually carried out an inquiry
independently” (p. 347) and only a small number indicated that they would allow their
own students to explore science concepts on their own with minimal input from them.

Background knowledge. Beyond a reluctance to engage in independent learning,
another common factor cited in participants’ comments involved limitations in students’
background knowledge as a serious impediment to IL development. While a large
number of respondents simply listed “prior knowledge” or “background knowledge” as
factors, without further explanation, Respondent 267’s statement is broadly
representative of others’ sentiments that “information literacy is critical in today’s society
yet this culture there is still remains a need for fundamental knowledge and skills to be
learned”. These views are also reflected in findings by Gulf researchers Hatherley-Greene
(2014) and Khelifa (2009) that indicated students’ low academic maturity and
deficiencies in global awareness as some of the most pressing challenges learners face in
higher education learning.

Socio-cultural influences. The second-most cited influence in participants’
comments addresses another complex area, socio-cultural factors, namely students’

vernacular culture. The perception of the impact of Arab-Islamic culture on Gulf students
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is, as one respondent described, that “[m]ost seem to arrive unlikely or unwilling to
question authority or information. They predominately seem to just want the information
they need to get to them to the next step” (Respondent 455). This comment suggests a
view that learners depend more on the teacher or written information than on the active,
independent construction of knowledge that relies more on active inquiry and
inquisitiveness. One participant noted that,

cultural factors play a role. Students are often looking to an authority to provide

them with direction, evaluation, ethics, etc. Since this seems to be such a strong

cultural force, they are less likely to feel the need to develop these skills for

themselves; in fact there is almost an aversion to do so because it goes against a

basic belief that they, as individuals, do not possess the knowledge, skill or talent to

accomplish tasks independently. (Respondent 99)

These data indicate an enduring view by Gulf academic staff of students’ Arab-
Islamic epistemology that it leads, according to one respondent, to considerable
challenges in active engagement in learning in higher education as ... [students] have
never learned how to learn. They do not know how to be curious, how/why to take notes,
or how to think critically” (Respondent 99). These views are supported by empirical
research findings related to the effect of Arab-Islamic epistemology on Gulf students’
learning experiences in Western-modeled higher education environments (Diallo, 2014;
Karabenick & Moosa, 2005; Khelifa, 2009; Kosior et al., 2015; Muysken & Nour, 2006;
Sonleitner & Khelifa, 2005; Syed, 2003; Wiseman & Alromi, 2003) whereby learners
may exhibit opposition to or discomfort with active learning (Brownie et al., 2015), or

challenging authority or information (Lemke-Westcott & Johnson, 2013; Wiseman &
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Alromi, 2003). As one participant explained, “I find students too willing to blithely
accept “what is written” as the truth, and to take readily and at face value what is
presented to them as unquestionable” (Respondent 56). These dispositions towards
knowledge and learning impact Gulf learners even at graduate levels, as described by
Respondent 98:
Even in their Master papers they take their ideas from the Internet without really
understanding what they are writing-they are simply copying what they read. This
is a great worry for many of the faculty here as student are not processing nor are
they able to analyze the information to problem solve or create a solution or even
suggest a solution. How can the locals (Emirates) become the next global
generation when they are simply "copying" and "cheating" to get the right answers?
Importantly, the notion of cheating is perceived in vastly different, and often
conflicting, ways by Western-trained academic staff and Arab-Islamic students in Gulf
higher education. Here, the pursuit of independent or collaborative learning can be
viewed as a Western versus Gulf divergence. One participant explains this contrast as a
cultural issue:
... if your grandparents come from a society where cooperation is valued over
competition, then it is likely that your parents will still believe that to a great extent,
which means that you as a kid will too. Consequently, when you get to university
and you are called up for giving your friend the answers to questions on a quiz, you
are, in effect, at the epicentre of the collision of two cultures — the old nomadic one,
which values cooperation... and the new Western one, which turns those things on

their heads. (Respondent 45)
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These data, complemented by findings from empirical studies suggest a perception
by academic staff that Gulf learners engage in more superficial, surface-level learning in
which they may have little willingness to interact with the information or authority
figures (educators, in this case). A telling example of the pervasive reluctance to
challenge authority is conveyed through academic staff’s own hesitancy to discuss this
issue openly, stating, “[n]ot sure I am able to answer this, speculate maybe ... reading is
not encouraged at home, questioning is not allowed” (Respondent 387). Anecdotally, this
cautious response is consistent with the current climate in several institutions whereby
critical perceptions of student in general, and vernacular culture specifically and its
impact on learning are not to be vocalized, considered, or importantly, addressed.

English language and literacy. A crucial and less culturally sensitive factor
perceived to affect information literacy development is the significant impact of Gulf
learners’ language and literacy levels on their engagement and achievement in learning
(Belhiah & Elhami, 2015; N. Johnston et al., 2014; Mahrous & Ahmed, 2010). Over one-
third of commenters (n = 53, 36.8%) referred to the great challenges students face due to
their limitations in literacy (reading and writing), as well as in English language
proficiency. As one participant noted, “many students in Gulf tertiary education are
studying in English medium with limited or restricted proficiency in the language”
(Respondent 131). Another respondent directly points to the impact on information
literacy, and sums up the significant challenges learners face:

Students at our ... institution are all nationals, predominantly public school

graduates enrolling on Bachelors programs delivered in English. They have

inadequate language skills and very little exposure to libraries and the research
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process. It is extremely challenging for them to engage with college level resources.

(Respondent 163)

In Belhiah and Elhami’s (2015) study of the views of 500 students and 100 faculty
at six universities in the UAE, results suggest that low English language proficiency and
limited reading skills impede learning overall, and engagement in independent use of
resources to learn the subject matter specifically. Concordance results of the current
needs assessment qualitative data indicate that the terms read and literacy and their
derivatives are mentioned extensively. Interestingly, the majority of comments assign
socio-cultural or family factors as the primary drivers behind literacy development, as
can be seen by one respondent’s statement that, “... if your grandparents do not know
how to read, and your parents barely know how to read, you are unlikely to become much
of a reader” (Respondent 45). Further support for this view is evident in comments about
the absence of a reading culture in learners’ first language, Arabic, and that students do
not come to higher education as readers per se. The impact of limitations of both
language and literacy on information literacy is clearly stated by Respondent 357’s
assertion that students’ “lack of English proficiency is the main problem affecting
information literacy as they often do not fully understand much of the information that
they access via technology. Lack of reading culture is another key factor”. These data
indicate a perception that a lack of basic proficiency in English and reading plays a
significant role in information literacy development, and learning in general.

Current educational context. Results related to the fourth and final category,
students’ current learning context, point to the nature and quality of academic staff’s

pedagogy and information literacy skills in tertiary environments, as well as the
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institutional infrastructure (e.g., library, Internet, ICT resources). While several
comments refer to constraints at the institutional level, the following contribution

captures several related factors:

The lecture-centered instruction that focuses on rote learning is probably the least
conducive to developing information literacy. project and inquiry-based learning is
probably far better, but there are few opportunities or institutional incentives to risk
trying such approaches, in the face of high-risk performance appraisals of teaching
staff at my institution. I suspect that instructors across the Gulf region do not feel

safe departing from 'accepted' methods of instruction and so teaching is trapped in

an antiquated state in the region. (Respondent 474)
Not only is this reference to institutional pressures consistent with Respondent
387’s reluctance to speak critically of students stated earlier, it is echoed in empirical

studies of Gulf higher education faculty who, in many cases, face challenges to job

security (Abouchedid, 2006; Chapman et al., 2014) and limitations on academic freedom

(Abouchedid, 2006; Romanowski & Nasser, 2015). Of particular significance is the
impact on pedagogy and, consequently, learner development of information literacy.
Findings from needs analysis data and empirical studies portray an institutional

atmosphere of fear or, at minimum, reluctance to engage learners in critical, learner-

centred information seeking processes.

Conclusion

Gulf higher education students, especially those from government school K-12

learning backgrounds, encounter significant obstacles to entering 21st century careers of

the emerging Gulf knowledge economy (Ashour & Fatima, 2016; Hijazi et al., 2008;
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Kosior et al., 2015). Findings from the current needs analysis survey data as well as
extant empirical research reveal that students’ development of information literacy in
higher education institutions may be disadvantaged by a mismatch between their
academic and vernacular cultures and those of Western-trained academic staff. Also, the
results suggest that this mismatch may be related to Gulf learners’ academic culture
acquired in government K-12 and Arab-Islamic environments, and characterized by a
passive approach to studying, resistance to independent learning, and reliance on
memorization to the detriment of critical thinking and analytical reasoning skills
development (Diallo, 2014; Wheeler & Anderson, 2010). In addition, low English
language proficiency and skills, (Belhiah & Elhami, 2015; McLean et al., 2013) and
limited background knowledge (Hatherley-Greene, 2014; Khelifa, 2009), IL skills and
experience with information and communications technology and libraries (Martin et al.,
2010; Wiseman & Anderson, 2012) represent further components of Gulf learners’
academic culture that impact IL development. For academic staff (faculty, library, and
academic support staff), needs analysis data reflect self-reported weaknesses in the
technical and pedagogical skills associated with information literacy, and indicate a
dominance of teacher-centred instruction.

An opportunity arises from these findings. Gulf higher education students and
academic staff share a growth area of information literacy knowledge and skills on the
one hand, and a predilection for instructor-led education on the other. What is missing
from the findings and empirical research is the impressive resilience of Gulf learners to
emulate what is expected (Bashir-Ali, 2011), and to persist in higher education despite

significant barriers and what (Hatherley-Greene, 2014) terms a cultural border crossing
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when they transition from Arab-Islamic to Western education environments. Academic
staff also demonstrate resilience and flexibility along the cultural border, including
adapting their teaching to a more didactic, teacher-centred approach despite their own
preferences as learners and educators. This opportunity points to the need for an
instructional intervention to develop information literacy that meets both learners and
instructors where they are - their ‘comfort zone’ — namely, a teacher-led approach with
more explicit, enacted instruction.

Given the ongoing efforts in the Gulf to transition to a knowledge economy
(Buckner, 2011; Weber, 2011), the pressing need for 21st century, work-ready graduates
able to solve information problems demands an educational response to meet the “scale
and connectedness of the global information society” (B. Johnston & Webber, 2003, p.

335) and to address the growth areas of both students and academic staff.
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Chapter Three: Example-based Learning for Novice Learners

Theoretical, empirical, and needs analysis findings described in previous chapters
provide insights into the unique social, linguistic, cultural, and cognitive transitions that
Gulf learners encounter when they cross what Hatherley-Greene (2014) deems a cultural
border crossing from Arab-Islamic, Arabic-medium K-12 schooling into Western-
modeled, English-medium higher education institutions. At a very practical level, Gulf
learners’ limited information literacy (IL) skills pose significant challenges to navigating
the educational aspects of this novel environment (Martin, 2016) which is becoming
increasingly reliant on skilled access and use of the World Wide Web (Brand-Gruwel et
al., 2005; Saunders, 2012). On a broader level, it bears repeating that Gulf higher
education graduates will cross another border into what His Highness Sheikh Mohammed
of the UAE describes as an information-intensive economy (Mohamed, 2014) that
requires information literate individuals with the skills and schema of the meta-
competency and currency of the knowledge economy (Lloyd, 2003).

Specific barriers to students’ development of information literacy may be related to
the academic culture that Gulf learners acquire in government K-12 and Arab-Islamic
environments. The socio-cultural construct “academic culture” encompasses a learner’s
way of interacting, language, and tool use (Gee, 2008). For Gulf learners, this is reflected,
respectively, in their passive learning approach, low English language skills, and limited
background knowledge, IL skills, and experience with library and information and
communications technology (ICT) tools. Table 9 summarizes the components of Gulf
learners’ academic culture that may impact their information literacy development in

higher education.
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Table 9

Elements of Gulf Learners’ Academic Culture and their Impact on IL Development

Academic Socio-Cultural Factors Impact on IL Development
Culture
Way of Passive learning approach Reliance on memorization to the
interacting and reluctance to question detriment of cognitive development of
authority critical thinking and analytical reasoning
skills, and preference for teacher-centred,
highly guided instruction (Diallo, 2014;
Romanowski & Nasser, 2015; Souleles,
2013; Wheeler & Anderson, 2010)
Language Arabic-medium instruction, Low English proficiency and literacy
including English language (reading and writing), and challenges
understanding the task, determining
information needed, formulating
questions, etc. (Belhiah & Elhami, 2015;
Kim, 2015; McLean et al., 2013)
Tool use Little or no access to and Limited background knowledge, IL

experience with ICT and
libraries

awareness and skills, including search
strategies (e.g., Boolean operators) and
tools (e.g., library database) (N. Johnston,
Mavodza, & Jirjees, 2015; Khelifa, 2009;
Lightfoot, 2015; Martin, 2016; Wiseman
etal., 2014)

At the same time, needs assessment results reveal academic staff’s own reported

weaknesses in the pedagogical and technical skills related to information literacy, and

indicate that their instructional approaches become less student-centred and more teacher-

centred in Gulf higher education environments. Taken together, learners’ passive

approach to learning and academic staft’s tendency towards teacher-centred pedagogy in

the Gulf represent common ground between the two, based on shared preferences for a
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more traditional instructor-led approach. That is, an opportunity exists to capitalize and
build on these shared tendencies.

Direct, guided instruction for novice and intermediate learners is an approach with
extensive empirical support (Kirschner, Sweller, & Clark, 2006; Spector, 2001) that
represents an opportunity to meet both students and academic staff where they are.
Example-based learning (EBL), a social cognitive instructional approach based on
cognitive load theory (Sweller, 2006; van Gog & Rummel, 2010), meets students at their
early, or novice, cognitive development stages of learning primarily through direct,
teacher-led instruction, and by scaffolding the multiple and complex demands on working
memory, or cognitive load, involved in problem solving (Renkl, Hilbert, & Schworm,
2009; Renkl, 2011; van Gog & Rummel, 2010). As such, example-based learning may
represent an effective instructional approach for Gulf academic staff to support Gulf
learners — novices in information problem-solving — to build information literacy schema
and skills that enable effective border crossings within higher education and into the

knowledge economy.

Information Problem-solving: A Sub-set of Information Literacy
Higher education students’ overwhelming reliance on the Internet and other digital
resources (Gross & Latham, 2012; Smith, Given, Julien, Ouellette, & DeLong, 2013) can
lead to an “information overload” or “avalanche” (Saunders, 2012; Stewart & Basic,
2014), and carefully managing this input flood requires information problem solving
(IPS) skills (Brand-Gruwel et al., 2005), a sub-set of information literacy (IL) (Argelagds
& Pifarré, 2016; Bruce, 2002; Timmers & Glas, 2010). Solving information problems is

complex and requires higher order cognitive competence (Brand-Gruwel et al., 2005;
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Frérejean et al., 2016; Walton & Hepworth, 2011). Information problem-solving
permeates formal education as a skill set relevant to all fields and contexts, however, like
information literacy, IPS is not an explicitly taught discipline per se in most higher
education contexts (Walraven, Brand-Gruwel, & Boshuizen, 2008; Weiner, 2014).
Indeed, “although IPS is widely acknowledged to be pivotal to academic work, formal
[information problem-solving] instruction has long been an insignificant element of
curricula in higher education” (Wopereis, Frérejean, & Brand-Gruwel, 2015, p. 293).
Research in both employment and academic settings indicates that, while information
problem-solvers of all age groups demonstrate adequate functional skills (e.g., web
browsing, downloading apps) to manipulate and exploit digital tools and software, their
information problem-solving skills can be characterized as absent, or underdeveloped at
best (Brand-Gruwel et al., 2005; Cyphert & Lyle, 2016; Frérejean et al., 2016; van
Deursen & van Dijk, 2009; van Deursen & van Diepen, 2013). Findings from the Gulf-
wide needs analysis survey data in the previous chapter indicate that academic staff rate
the most functional or tool-based competency, information management (e.g., saving or
organizing files), as the strongest of students’ five information literacy skills. The survey
results also indicate, not surprisingly, that Gulf learners, like their international peers,
face challenges determining the kind of information needed (ranked third among the five
IL components by survey respondents), a skill that is particularly important in managing
the “information overload” in the early phase of information problem-solving.
Information literacy researchers and librarians have traditionally treated the
complex skill of identifying the information needed to solve an information problem as a

single competency (American Library Association, 2000), however findings from
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extensive skills decomposition studies over recent decades by Brand-Gruwel et al. (2005)
and Brand-Gruwel et al. (2009) indicate that this crucial stage involves two iterative yet
distinct steps, defining the problem and searching for information. Brand-Gruwel and
colleagues’ empirical research used inductive-deductive methods to observe and analyze
information problem-solving by a wide range of expert (e.g., doctoral students) and
novice (e.g., first-year undergraduates) learners. Findings from Brand-Gruwel et al.’s,
2005) initial study indicate that experts spend up to five times longer than novices on the
first step, defining the information problem and its sub-skills, concretizing the task with
well-formulated questions and clarifying the task requirements. An additional
information problem-solving component that distinguishes novices and experts lies in
reformulating the information problem itself by rereading the task and activating prior
knowledge to determine information needs - steps that are “completely ignored by
novices” (Brand-Gruwel et al., 2005, p. 503). Brand-Gruwel et al. (2005) found that in
the second step, searching for information, experts iteratively adjust their search strategy
and its execution based on regular and frequent (re)orientation to the task itself. Findings
from a follow up study, including data from 48 protocols of participants engaged in
Internet-based information searches from secondary to doctoral level learning contexts,
informed Brand-Gruwel et al.’s (2009) development of the five-step Information
Problem-solving using Internet (IPS-I) model. Of relevance to the current study are the
first two steps of the model, discussed below and summarized in Table 10.

Information problem-solving for novice learners. Empirical research findings,
needs assessment data, and anecdotal evidence in the current study context suggest the

need to focus instructional support for novice information problem-solvers on the
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academic habits and thought processes of the first two steps of Brand-Gruwel et al.’s
(2009) model. The iterative thought processes and critical thinking encompassed in these
stages, especially the acts of defining the problem and formulating search strategies, may
be the most crucial or important stages of the research process (Badia, 2016; Kennedy,
Cole, & Carter, 1999) as they represent “the turning point of the search... [when
learners’] confidence increases, confusion decreases, and interest intensifies” (Kuhlthau,
1991, p. 370).

Extensive, decades-long research of the information search process and its
cognitive, affective, and behavioural components by (Kuhlthau et al., 2008), has found
that students’ familiarity and experience with the fools of research (e.g., computers) has
little influence on information searches in digital environments, whereas the online or
Web-based environment itself can present deep “search pitfalls” (p. 3). That is, students’
overconfidence with the tools combined with the ease of access to information through
the Internet often means that students skip or only superficially engage in the crucial
focus formulation stage (i.e., Brand-Gruwel et al.’s (2009) IPS steps one and two) if at
all, without formulating essential questions to both drive and direct their information
search process (Kuhlthau et al., 2008).

Empirical research results suggest another layer of importance for the initial stages
of the research process involving both cognitive and affective states. These steps are also
characterized by learners’ confusion, uncertainty, insecurity, frustration, and lack of
engagement (Kuhlthau et al., 2008) such that they may rush to bypass this discomfort,
leading to the most common consequence, a “false focus” (Kennedy et al., 1999, p. 268).

A false focus occurs when students select a topic and/or thesis based on expediency
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rather than personal interest or careful consideration of the topic itself, and causes
significant difficulties later in the process (Kennedy et al., 1999). Additionally, it can
result in shallow reasoning, assignment errors, and narrow coping strategies rather than
purposeful information seeking strategies (Badia, 2016; Kennedy et al., 1999), including
poorly thought-out papers that lack integration of students’ own perspectives, and
conclusions that are vague and undefined (Nutefall & Ryder, 2010). Undergraduates,
Kennedy et al. (1999) argue, should not be pushed or rushed through initial explorative
behaviour prior to online searching since they have not “mentally prepared the
groundwork for achieving real focus by first seeking topic definition” (p. 268).
Information problem-solving for novices in Western, English-medium academia.
The role of academic culture and students’ awareness and understanding of Western,
English-medium academic practices is yet another consideration for an emphasis on the
first two stages of information problem-solving with Gulf learners. For many non-native
speakers of English, lack of familiarity with Western academic conventions and
language, compounded by actual language deficits, can pose significant challenges to the
initiation of the information search process. In a study at a Gulf university, results from
focus group and survey data suggest a perception by both faculty and students that
English proficiency plays a crucial role in the search process, including the use of
suitable search terms (Al-Muomen et al., 2012). Graduate students in the same study
expressed the need for training in the search process and specifically, search strategies,
despite rating themselves highly overall in the information search process (Al-Muomen et
al., 2012). Outside the Gulf region, Hughes’s (2013) research of international students’

information literacy experiences in higher education in Australia found that non-native
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speakers cited limited familiarity with Western academic practices, including lack of
awareness of online academic sources and the vast range of functions and search options
available with online tools, as impediments to their information problem-solving. Hughes
(2013) also found that linguistic barriers negatively impacted the process of selecting
search terms and synonyms, alongside more socio-cultural challenges related to the
emphasis in Western education on individual or independent work.

As discussed, Gulf students have limited experience with information problem-
solving, coupled with low English proficiency levels, a learning preference for
collaboration and emulation, and limited awareness of Western education practices. An
intervention that takes these factors into account and facilitates the development of the
academic thinking habits and skills that lead to a well-defined research focus and initial
search may provide early support for Gulf higher education learners to become effective
information problem solvers. Table 10 summarizes Brand-Gruwel and colleagues’
extensive skills decomposition research in relation to the first two components of
information problem-solving (Brand-Gruwel et al., 2005; Brand-Gruwel et al., 2009;

Frérejean et al., 2016).
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Table 10

Summary of the First Two Skills of the Information Problem-solving — Internet (IPS-I)

Model
Skill Sub-skill Expert Behaviour
Define the e Read / understand the task Spend up to five times
information longer than novices on
problem e Concretize problem with well- defining the problem
formulated question(s) and clarification
of task requirements
e Activate prior knowledge
e Determine needed information
Search e Determine search strategy Continuously and
information iteratively regulate the
e Generate search terms using key process to monitor
concepts from the question progress, orient to the
task, and steer

e Execute search using Boolean operators,

. e performance
systematically adjusting terms

Note: adapted from “Information problem solving by experts and novices: Analysis of a
complex cognitive skill,” by S. Brand-Gruwel, I. Wopereis, and Y. Vermetten, 2005,
Computers in Human Behavior, 21(3), pp. 495-498 and from “Completion strategy or
emphasis manipulation? Task support for teaching information problem solving,” by J.
Frérejean, J. van Strien, P. Kirschner, and S. Brand-Gruwel, 2016, Computers in Human
Behavior, 62, pp. 91.
A Cognitive Development Perspective

To reach expert levels of cognition in a particular domain, individuals must acquire
organized, integrated knowledge structures, also termed mental models or schema, over
time and with experience and apply the schema to solve problems (Glaser, 1992).

Emerging research suggests that the cognitive competencies to solve academic

information problems tend to develop iteratively on a novice-expert continuum (Brand-
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Gruwel, Kammerer, van Meeuwen, & van Gog, 2017; Lucassen & Schraagen, 2011;
Rosman et al., 2016a). Importantly, while skill and knowledge generally develop with
both age (Chi, 1978) and experience (Ericsson, 2006; Glaser, 1992), these natural
processes alone are insufficient for achieving expert levels. Instead, achieving expertise is
a gradual process that requires purposeful perception and creation of meaningful patterns
of information or general models in long-term memory, and routine access and use of
these chunks in strategic, goal-oriented ways, often to solve problems (Chi, 1978;
Ericsson, 2006; Glaser, 1992).

Information literacy experts are highly efficient, advanced information problem
solvers (Brand-Gruwel et al., 2017; Brand-Gruwel et al., 2005; Brand-Gruwel et al.,
2009; Walraven et al., 2008) who invest greater thought and time to planning, generate
more complex and lengthy searches (Rosman, Mayer, & Krampen, 2016b), and regulate
their problem-solving behaviour through strategic regulation, including orientation to the
task, and monitoring and steering their progress (Brand-Gruwel et al., 2005). According
to Glaser (1992), a novice learner, on the other hand, relies on superficial features of
problems and rushes to execute solutions based on “smaller, less articulated, more literal
and surface-oriented” patterns of meaning with limited relation to abstract principles of
knowledge (p. 68). This conduct is consistent with Gulf higher education learners’
information problem-solving behaviour (Bendriss et al., 2015; Holliday & Li, 2004;
Martin, 2016), and may indicate that they lack the schema and skills for effective
information problem-solving. Simply put, it suggests that Gulf learners are novice
information problem-solvers. Sweller’s cognitive load theory (CLT) explains human

cognitive architecture and can frame instructional interventions to support learners’
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development from novice to intermediate level problem-solving, and the initial formation
of expert-like schema (Sweller, 1994; Sweller, van Merrienboer, & Paas, 1998).
Cognitive Load Theory

Sweller and colleagues’ research over recent decades has examined the constraints
on working memory that can impact the effectiveness of instruction (Sweller, van
Merrienboer, & Paas, 1998). Cognitive load theory suggests that constraints, or loads, on
cognition come in the form of three types of cognitive load (CL), extraneous, intrinsic,
and germane (Sweller et al., 1998). Extraneous CL refers to suboptimal mental processes
that neither contribute to schema development nor are necessary to the learning
objectives (Diao & Sweller, 2007; Kalyuga, 2011; Leppink et al., 2014). Intrinsic and
germane cognitive load represent, respectively, the amount, complexity, and interactivity
of information elements to be learned (Ayres & Paas, 2009; Paas, Renkl, & Sweller,
2004; Sweller, 2010) and learners’ relevant prior knowledge in long-term memory
(DeLeeuw & Mayer, 2008; Leppink et al., 2014). For optimal learning, then, instruction
should be designed, organized, and facilitated in a way that minimizes or eliminates
extraneous cognitive load (Sweller et al., 1998) to free limited cognitive capacity to
devote to intrinsic and germane cognitive load (F. Paas, van Gog, & Sweller, 2010).

To repeat, cognitive capacity is limited (F. Paas, van Gog, & Sweller, 2010).
Recent estimates by Cowan (2001) estimate that we are capable of thinking about no
more than three or four new elements at one time. When this is exceeded, according to
Clark, Yates, Early, and Moulton (2010), learner anxiety further reduces capacity and this

leads to slowed learning and often, loss of focus. Thus, it is crucial to consider cognitive
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load in instructional design to minimize overload or extraneous information that may
distract learners from the target conceptual or procedural knowledge (Clark et al., 2010).
To illustrate the role of cognitive load in learning, consider problem-based learning
for beginners who lack the schema associated with the target learning domain. Problem-
based learning (PBL) is a minimally guided approach that assumes that students should
construct their own solutions to authentic problems, and that knowledge acquisition
occurs as a result of experience of the procedures associated with the particular discipline
(Kirschner et al., 2006). Importantly, guidance or support is minimal, and typically
provided only if learners elect to use it (Kirschner, et al., 2006). Following a problem-
based learning approach, a beginner, or novice, approaches a problem by seeking a
solution through a “means-end analysis” (Renkl, 2014, p. 5), incorporating ineffective
strategies such as selecting a solution based solely on one word in the problem scenario
(termed key word strategy) or merely copying a solution from what they assume is a
similar problem (termed copy-and-adapt strategy, Renkl, 2014). These suboptimal mental
processes are associated with managing extraneous cognitive load whereby beginners
attend to specific problem features rather than rely domain principles (Renkl & Atkinson,
2007). When learners’ limited working memory shifts away from the domain principles,
or underlying schema, and is used solely for the “means” (i.e., solution seeking), there is
little or no remaining cognitive capacity to devote to schema building (Renkl, 2014).
Examples as scaffolds. Example-based learning, on the other hand, enables
students to develop basic understanding of the principles, or rules, of the learning domain
through the study of models or examples, which serve as the basis for later problems

solving (Renkl, 2014). EBL assists novices in the initial stages of the problem-solving
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process through scaffolding, a socio-constructivist notion of adequate guidance or
support during the learning process. In the initial stages of cognitive learning, examples
provide scaffolds that relieve learners of the burden of solving problems when they lack
the schema and other cognitive strategies to do so effectively and efficiently (Renkl,
2011; Renkl, 2014). Over time, scaffolding can be gradually withdrawn, enabling
learners to progress more independently as their competence increases (Hemmati &
Mortazavi, 2017).

Educational and cognitive psychologists have researched example-based learning,
originally termed learning-by-example, since the 1950s to understand the optimal
instructional activities to select, present, and sequence examples so that learners can
attend to and discern the underlying concepts, principles, or patterns of a learning domain
(Atkinson, Derry, Renkl, & Wortham, 2000; Renkl, 2011). In the 1980s, research on the
pedagogical aspects of concept, or schema, formation contrasted example-based learning
with problem-based learning, or a problem-solving approach (Sweller, Ayres, & Kalyuga,
2011). On the one hand, findings from this research led to the conclusion that example
cases “provide an expert’s problem-solving model for the learner to study and emulate”
(Atkinson et al., 2000, pp. 181-2). As described above, this type of scaffolding enables
the novice learner to devote available cognitive capacity to schema building which
transfers beyond the solution or procedure provided (Sweller et al., 1998). Problem-based
learning, on the other hand, was found to impose a significant load on working memory,
i.e., extraneous cognitive load, for novices due to the absence of scaffolds. Again, this

forces learners to rely on weak and ineffective problem-solving strategies to reach a
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solution, with little or no remaining cognitive capacity for schema building (Renkl, 2014;
van Gog & Rummel, 2010).

Combined with explicit instruction, the use of worked examples reduces working
memory, or cognitive load, and may lead to what is known as the worked example effect
(Sweller, 2016), an empirical effect from cognitive load theory. Along with the over
seven decades of empirical support for example-based learning, there is also extensive
research that suggests that when learners receive the solution to a problem, they
outperform their peers who must solve the problem themselves, as with problem-based
and other less scaffolded learning approaches (Cooper & Sweller, 1987; Renkl &
Atkinson, 2003; Renkl, 2014). Sweller (2016) argues that, on the basis of the worked
example effect alone, empirical research “overwhelmingly favors” (p. 362) explicit
instruction with example solutions in educational contexts where information or target
knowledge and skills are novel.

Renkl’s (2014) Example-Based Learning

Alexander Renkl’s (2014) integrative, instructionally oriented theory of example-
based learning frames the instructional use of both written and enacted representations of
expert solutions in the form of worked examples, models, and analogs. These
representations feature prominently in cognitive skills development in the first two
phases of Renkl’s (2014) four-part EBL instructional model, principle encoding and
relying on analogs (Renkl, 2014), and represent particularly effective scaffolds for Gulf
learners’ novice-level information problem-solving schema and skills. That is, learning
from examples is well-matched to Gulf learners’ particular preference and capacity for

emulation (Bashir-Ali, 2011; Souleles, 2013).
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In phase one, principle encoding, the learner acquires simple declarative knowledge
of the target domain principle such as a rule or theorem through direct instruction
(abstract principle method), multiple examples (embedded principle method), or a
combination thereof (Renkl, 2014). Examples typically contain:

e an initial problem state, i.e., the formulation of the problem or statement of the
task (Renkl & Atkinson, 2007);
e the givens, or elements of the problem in the form of diagrams, data, and figures
(Sweller, 1994);
e the goal state, or desired or target resolution of the problem, or in the case of a
task, the end product, or ‘deliverable’, much like traditional problems and tasks in
course books (Renkl, 2014);
e solution steps or a demonstration account of how the problem could or should be
solved to achieve the goal state (Renkl, 2002; Renkl & Atkinson, 2007); and
e the solution or end product itself (Renkl, 2002; Renkl & Atkinson, 2007;
Schworm & Renkl, 2007; van Gog & Rummel, 2010).
Learners develop awareness of abstract solution principles, or schema, by observing these
concrete cases of worked examples or solution processes in written or enacted form,
when they are performed by an expert (e.g., master, or teacher) or coping (e.g., peer)
model (van Gog & Rummel, 2010).

Awareness of learning domain principles is a starting point of schema acquisition, a
process which relies on effective exploitation of worked examples (van Gog & Rummel,
2010). Thus, in phase two - relying on analogs — example-based learning instruction

orients learners’ attention to the abstract underlying principles, most often through
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prompting to explain or to compare examples (Renkl, 2014). This step represents a
turning point, as the principle becomes salient and, in some cases, more concrete, to the
learner. According to Renkl and Atkinson (2003), novice learners must actively notice,
identify, and begin to explain the underlying principles of the target domain in order to
build the requisite schema to transition from novice to intermediate levels.

These two initial phases of Renkl’s (2014) example-based learning model, principle
encoding and relying on analogs, draw on instructional exploitation of worked examples,
observational learning, and analogous reasoning to trigger initial schema development
and preliminary problem-solving skills. Together, phases one and two may represent an
opportunity to meet Gulf students and academic staff where they are, and to build on their
preferred teaching and learning approaches and strengths.

Example-based learning scaffolds the learning process through direct instruction of
the learning domain principles and guided orientation to its more concrete instances using
model written solutions and enacted demonstrations. EBL’s exploitation of both written
and enacted examples may be consistent with Gulf learners’ strength in emulation. In
addition, Gulf students’ preferred learning approach is consistent with a teacher-centred
approach, which characterizes the adjustment academic staff make to their instruction
when they arrive in the Gulf. The review of empirical literature below synthesizes studies
that are particularly relevant to these factors, and informs the indigenization of Renkl’s
(2014) EBL model to develop Gulf higher education students’ information problem-

solving skills.
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Example-based Learning for Complex, Ill-structured Domains

Example-based learning research has traditionally focused on well-structured
learning domains such as math, science, technology (Kyun, Kalyuga, & Sweller, 2013;
Renkl, 2011) and others with algorithmic solutions (Renkl & Atkinson, 2007; Schworm
& Renkl, 2007). Although researchers have begun to investigate EBL in such diverse ill-
structured domains such as essay writing (Kyun et al., 2013), heuristic strategies (Renkl
et al., 2009), journal writing (Hiibner, Niickles, & Renkl, 2010; Roelle, Kruger, Jansen, &
Berthold, 2012), visual literacy (Rourke & Sweller, 2009), and customer counselling
(Cattaneo & Boldrini, 2016), studies investigating of the use of EBL for information
problem-solving is extremely scarce (J. Frérejean, personal communication, March 20,
2017), and equally limited in second or foreign language settings.
Information Problem-solving and Complex Learning

Information problem-solving in personal, academic, and workplace environments
requires a set of complex functional and cognitive skills (Brand-Gruwel et al., 2005;
Cyphert & Lyle, 2016; Lloyd, 2003; Rosman et al., 2016a; Walton & Hepworth, 2011).
Information problems arise “when a discrepancy occurs between information needed to
answer a certain question and information already known” (Walraven, Brand-Gruwel, &
Boshuizen, 2009, p. 235), and lie on a continuum from well-structured to ill-structured.
Wopereis, Brand-Gruwel, and Vermetten (2008) illustrate this continuum by contrasting
fact-finding and information retrieval tasks at the well-structured end of the scale with
analyzing and synthesizing multiple resources to develop a literature review at the ill-
structured, complex end. In addition, due to the almost exclusive reliance on the World

Wide Web for information (Gross & Latham, 2012; Smith et al., 2013) and the
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information overload it generates (Saunders, 2012), solving both well- and ill-structured
information problems tends to occur in ill-defined information spaces, leading to
uncertain and potentially overloaded cognitive states (Bowler, 2010). Complexity is also
linked to content levels, whereby complex learning domains generally have two content
levels, the learning domain (target skill or knowledge) and the exemplifying domain
(topic used for illustration of the learning domain) (Atkinson & Renkl, 2007; Renkl et al.,
2009; Schworm & Renkl, 2007). Renkl et al. (2009) describe this as a double-content
example, while its classical counterpart is called a single-content example, as it has only
one content level. For Gulf higher education students, complexity and the cognitive load
associated with information problem-solving is further encumbered by moderating
factors of low English language proficiency, including reading and writing (Belhiah &
Elhami, 2015; Kim, 2015; McLean et al., 2013), limitations in background knowledge
(Hatherley-Greene, 2014; Khelifa, 2009), and limited skills and experience with IPS, as
well as with information and communications technology and libraries (N. Johnston et
al., 2015; Lightfoot, 2015; Martin, 2016; Wiseman et al., 2014).

Complexity, language proficiency, and working memory. Managing complexity
and minimizing performance demands for novice learners whose English language
proficiency may be weak are important considerations in managing cognitive load. In this
case, learning in English represents a complex, double-content (in some cases, multi-
content) learning domain given the reduction of working memory while learning in a
second or foreign language (Diao & Sweller, 2007). Broadly speaking, second language
processing — be it production or comprehension — draws on more cognitive resources,

including working memory, than processing in one’s first language (Linck, Osthus,
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Koeth, & Bunting, 2014). For Gulf learners who have extensive experience memorizing
information in education settings (Davidson, 2010; Ridge, 2014), one would expect that a
stronger memory capacity might mitigate lower English proficiency levels in academic
performance. However, Linck et al.’s (2014) meta-analysis of 79 studies related to
working memory and second language processing found that second language learners
with higher working memory capacity exhibited no significant processing advantages.
The ‘double content’ burden on second language learners’ working memory combined
with low or limited schema in the learning domain, places heavy demands on real-time
processing (Diao & Sweller, 2007; Lin & Chen, 2006) and can lead to foreign language
anxiety (Horwitz, Horwitz, & Cope, 1986).

Research by I. Chen & Chang (2009) has found that learners with higher foreign
language anxiety experience increased cognitive loads and decreased performance. In
higher education settings where English is a second or foreign language (ES/FL), anxiety
associated with limited language proficiency and content knowledge can negatively affect
already burdened cognitive loads as well as achievement (Horwitz, 2016). The additional
compromises to non-native speakers’ cognitive load and anxiety underscores the
mitigating value of a whole task approach and its potential to provide a broad
introduction to the learning domain to establish initial schema without imposing further
cognitive load. Research findings of the implementation of other example-based learning
components with foreign language (FL) learners portray a mix of both opportunities and
caveats.

Whole task approach to manage complexity. Recent research on information

problem-solving in higher education has led to recommendations for a whole-task
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approach, beginning with simplified versions of the entire task (Brand-Gruwel et al.,
2005; Frerejean et al., 2016) followed by authentic information searches, and gradual
increases in complexity (Rosman et al., 2016a). However, for novice learners, holistic or
whole task approaches can pose a “severe risk... because they are overwhelmed by the
task complexity” (van Merrienboer, Jeroen J. G, Kirschner, & Kester, 2003, p 5) and its
cognitive demands (Renkl, 2014). Empirical studies conducted across technical and
academic fields in general (van Merrinboer, Clark, & de Croock, 2002) and in
information problem-solving specifically (Frérejean et al., 2016; Wopereis et al., 2015)
suggest that, for novices, complementing a holistic instructional approach with concrete
examples of the target skills and knowledge (Frérejean et al., 2016) may mitigate this
risk. These instructional acts are consistent with example-based learning. The overview is
necessarily didactic (as with direct instruction) and frees learners from performance
demands as required, for example, by problem-based learning. In addition, scaffolded use
of tangible examples enables opportunities for schema building prior to more
independent problem-solving (Renkl, 2014; van Gog & Rummel, 2010).

Analogies represent common ground. Recall that Renkl’s (2014) abstract
principle method incorporates direct instruction to convey basic declarative knowledge of
new principles or concepts for novice learners (Roelle, Hiller, Berthold, & Rumann,
2017). For Gulf learners, this type of instructor-led approach will be familiar, while the
principles and concepts of the learning domain, information problem-solving, is likely to
be unfamiliar (Diallo, 2014; Romanowski & Nasser, 2015; Souleles, 2013; Wheeler &
Anderson, 2010), which may lead to anxiety and add to their cognitive load. The abstract

principle method may be especially effective in abating the increase in learners’ cognitive
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load according to Renkl (2014), who notes that analogies can provide an initial template,
or schema to augment understanding. In addition, it is likely that English as a foreign
language (EFL) learners are already experienced in this mode of thinking in their first
language, as analogical reasoning relies on examples or cases that are already known
(Renkl, 2014). As Glaser (1992) explains, experts search for analogies as part of a default
process when they are faced with ill-structured problems, suggesting that this process
exists among a wide variety of cultures and types of expertise, and is not an exclusively
Western construct or behaviour. Thus, it is highly likely that EFL students rely on this
form of reasoning in their own language because the use of analogy and its sub-
component, metaphor, are default processes for many and prevalent in language use as
well as learning and problem-solving in general. The use of analogic reasoning to manage
learners’ cognitive load or even to extend learners’ understanding as part of problem-
solving with Gulf learners who have low English proficiency is likely to be effective in
introducing and reinforcing new principles and concepts of the target domain.

In the learning domain of second language acquisition, research by MacLennan
(1994) and Wylie, Koedinger, and Mitamura (2010) found mixed results in learning from
the instructional exploitation of analogs and metaphors. On the one hand, MacLennan’s
(1994) extensive review of research on metaphor and prototype instruction with English
language learning indicates that, while English metaphors can be both confusing and
incomprehensible to non-native speakers of English, it represents a principal rhetorical
form of language that is processed automatically (analogously) by native speakers (expert
users) of English and is therefore crucial for English language development. Students of

English as a foreign language seldom if ever experience explicit or satisfactory
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introduction to the extensive use of metaphors in English despite its potential to “simplify
tedious learning processes and to reduce the cognitive load” (MacLennan, 1994, p. 108).
On the other hand, Wylie et al.’s (2010) study examined the direct instruction of analogic
reasoning comparison for a highly prescriptive, specific aspect of English, the English
article system, and found that it did not lead to enhanced results, or at least no more so
than the other condition, self-explanation with practice, discussed below. Wylie et al.
(2010) suggest that, in cases of well-structured, less complex learning domains with few
solution steps such as prescriptive grammar, deep processing such as with analogous
reasoning may not be effective. Instead, they suggest, analogous reasoning may be better
suited for learning in more complex contexts that involve a broader skills base such as
reading, writing, and the arts.

Research by Gregory, Hardiman, Yarmolinskaya, Rinne, and Limb (2013) and
Simons (1984) confirms Wylie et al.’s (2010) assertion of the role of analogy in deep
processing within complex domains. Simons’ (1984) study investigated the use of
analogies in reading instruction for high school students in the Netherlands in their first
language and found that, although this process increased instructional time, it was highly
effective and the analogies served as scaffolds for both encoding and retrieval, leading to
superior performance in comprehension. A review of creativity research by Gregory et al.
(2013), also found that the guided study of analogies leads to deeper processing that
builds enhanced adaptive expertise, however they caution that it may be better suited for
learners with sufficient content knowledge. Thus, for Gulf learners who are novices in the
learning domain, information problem-solving, and have limited proficiency in the

medium of instruction, English, careful selection of a familiar exemplifying domain is
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necessary. If this condition is met, it is more likely that the use of analogs and analogous
reasoning as scaffolds in teacher-led instruction will contribute to building initial
templates or schema of the target domain, according to Renkl’s (2014) example-based
learning model.

Worked examples. The most common and extensively researched example of the
use of analogs in example-based learning is the use of worked examples, also termed
worked out examples, enacted examples, models, and model solutions. For novices,
worked examples scaffolded by instructional guidance can result in enhanced learning of
problem-solving principles and procedures, especially compared to traditional problem-
based instruction that may offer little or no guidance (Kirschner et al., 2006; Sweller &
Cooper, 1985). In addition, research on the use of worked examples “presents one of the
strongest data sets supporting this approach” especially in well-structured domains (O.
Chen, Kalyuga, & Sweller, 2015). In more complex domains, worked examples can be
either written or enacted models of the learning domain.

Written models. Findings from studies of German and Korean university students’
writing by Hiibner et al. (2010) and Kyun et al. (2013) respectively suggest the beneficial
role of the combined use of models and direct instruction. In both studies, results suggest
greater gains in knowledge and skill for participants who received models (worked
examples) of the writing. Kyun et al.’s study (2013), in which higher education students
wrote in English, a foreign language for them, the difference in performance between
participants who received the model and those in the no treatment group was significant
(p = .01). Similarly, high school students in Hiibner et al.’s (2010) study who received a

model journal outperformed their peers in the no-example group in the transfer session,
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one week following treatment. Further, Hiibner et al.’s (2010) experiment found that
instruction that orients or draws learners’ attention to cognitive and meta-cognitive
strategies may have even more impact on the long-term retention of complex higher order
skills when illustrated and reinforced with an example. Importantly, strategy instruction
without examples was actually detrimental to performance while participants’ use of
examples alone (i.e., without strategy instruction) seemed sufficient for participants’
transfer of metacognitive strategies (Hiibner et al., 2010). Interestingly, findings from
Kyun et al.’s (2013) three experiments indicate a negative correlation between levels of
expertise and achievement. That is, the lower the initial skill level, the greater the
learning gains, a finding that is consistent with cognitive load theory whereby novice
learners benefit more from example-based learning than those with more expertise, who
instead tend to experience greater gains with less guided or scaffolded learning and
problem-solving (Kalyuga, Ayres, Chandler, & Sweller, 2003; Renkl, 2014). These
findings from complex domains using written worked examples are compelling, and
emerging research suggests that metacognitive strategies and other academic skills may
be even better illustrated through ‘live’ or enacted models.

Enacted models. Observational learning is a type of example-based learning that
involves the illustrative use of enacted or modeled experiences to facilitate learners’
awareness of how a skill or behaviour should be performed (Renkl, 2014; Zimmerman &
Kitsantas, 2002). van Gog & Rummel (2010) explain that while worked examples exploit
primarily written accounts of problem-solving processes and are the focus of cognitive
research, enacted, modeling or observation examples (used interchangeably herein)

demonstrate process and/or procedural performances and are based theoretically on
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Bandura’s (1986) social cognitive research. With enacted examples, learners observe the
model’s behaviour, and often hear their thought processes or descriptions as they think
aloud during the experience (Renkl, 2014). In this way, learners become aware of the
consequences of the model’s actions and learn how to perform the skill in order to later
emulate the behaviour and achieve similar outcomes (Zimmerman & Kitsantas, 2002).
Bandura’s (1986) concept of vicarious capability frames understanding of individuals’
advanced capacity to acquire and encode rules of behaviour through the highly efficient
mode of observing others. This capacity enables much more productive learning without
sacrificing self-regulatory capability, or alertness to discrepancies between an observed
behaviour or performance and an internally driven standard (Bandura, 1986). Renkl
(2014) argues that this learning mechanism also functions effectively in complex
processes of academic skill acquisition.

For Gulf learners from an Arab-Islamic academic culture transitioning into Western
academic environments observational learning may offer similarly effective, efficient
schema and initial skill development opportunities. The use of enacted models also draws
on Gulf learners’ well-established skill of emulation, linked to rote learning (Bashir-Alj,
2011; Souleles, 2013). Studies from the domain of writing development once again offer
empirical support for example-based learning with both well- and ill-structured problems,
at the syntactic (less complex) and argumentative (more complex) levels of writing.

Although from diverse academic settings, studies by Braaksma, Rijlaarsdam, and
van den Bergh (2002) and Zimmerman and Kitsantas (2002) have come to similarly
favourable conclusions about the use of enacted models, or observational learning, to

teach the complex skill of academic writing. In both studies, participants received direct
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instruction followed by enacted problem-solving by two types of models, expert and
weak, termed mastery and coping respectively. Coping models commit and self-correct
errors and other impasses, illustrating their confusion and hesitations, and improving their
performances to gradually overcome them and build confidence. Mastery models,
conversely, demonstrate rapid, smooth, mostly error-free learning, often verbalizing
positive and confident attitudes throughout the performance (Braaksma et al., 2002;
Zimmerman & Kitsantas, 2002). Results from both studies confirm the similarity
hypothesis (Braaksma et al., 2002) whereby the observed model’s similarity to learners in
terms of competence levels impacts learning positively. That is, stronger models in
Braaksma et al.’s (2002) study had a greater impact on stronger participants’
achievement, while weaker models in both studies had more favourable impacts on
weaker, or struggling participants. Braaksma et al., 2002 note that, particularly for weak
learners, cognitive effort shifts from the heavier burden of performance to a focus on
learning from others and acquiring new understandings, in this case initial schema related
to the cognitive skills of argumentative writing. Based on these findings Gulf learners
may benefit from enacted examples by a peer, rather than an instructor.

Mastery and coping models for the learning domain of peer review, a similarly
complex evaluative and cognitive skill, was the focus of Min’s (2016) investigation with
non-native speakers of English in Taiwan. All participants received direct instruction and
a demonstration of peer review, and different experimental groups later observed mastery
or coping models. In contrast to the similarity hypothesis findings from Zimmerman and
Kitsantas (2002) and Braaksma et al. (2002), results indicate that observation of a

mastery model led to significantly greater learning gains than the other treatment groups,
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who viewed a coping model. This may indicate that EFL learners much like Gulf learners
from government K-12 learning environments may benefit more from observing the
systematic, clear, accurate performances of expert models in the initial stages of cognitive
skill acquisition, unlike the proficient learners (in English) in the Zimmerman and
Kitsantas (2002) study and native speakers in Braaksma et al.’s (2002).

Min (2016) argues that the expert model’s “clear and flawless demonstration
provided systematic, unobstructed messages... rendering it easier for many to attend to
and learn the modeled steps” (p. 52). Returning to the notion of the ‘double content’
burden on second language learners’ working memory (Diao & Sweller, 2007; Lin &
Chen, 2006), perhaps the cognitive load borne by learning in a second language from two
areas, a learning and exemplifying domain, is mitigated, or at least not overburdened, by
mastery models. Observing coping models, on the other hand, may involve an additional
performance load of recognizing and identifying errors, which may have negative or less
successful learning outcomes. These empirical findings suggest that, in the initial
learning stages of complex learning (involving two domains), EFL learners may benefit
from observing mastery models of performance to lower the burden on cognitive load.

Orienting activities. Written worked examples and observational learning offer
clear and accurate model solutions for non-native speakers of English and other learners
with diverse academic cultures (i.e., not from Western education backgrounds). Merely
studying or observing worked examples is insufficient, however. An integral aspect of
efficient and effective exploitation of examples, models, and analogs is orientation, or
awareness-raising activities to draw attention to principles of the learning domain and

their application in problem-solving (Renkl, 2014). Learners’ attention must be drawn to
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the underlying rationale or principles of an example, and one way this can be
accomplished effectively is through training or prompting to self-explain the observed
solution steps (Renkl & Atkinson, 2010).

Self-explanation. Exploiting concrete examples to develop abstract example-
independent knowledge, or schema, can depend on how well learners are able to explain
the rationale of the example solution in one of three ways, spontaneously, through
training (e.g., example comparison), or in response to self-explanation prompts (Chi,
Bassok, Lewis, Reimann, & Glaser, 1989; Renkl, 2002; Renkl, 2014). This phenomenon
is known as the self-explanation effect (Chi et al., 1989; Schworm & Renkl, 2007). In
Chi et al.’s (1989) seminal think aloud protocol experiment, students shared their
thinking as they examined worked solutions from the book and then tried to solve
isomorphic problems, after having read and studied the subject matter from a physics
course book. The researchers found that stronger students (based on grade point average
and scholastic achievement test scores) tend to explain examples more frequently than
weaker students. Stronger students also had greater learning gains despite having equally
low levels of prior knowledge of the physics subject matter, or learning domain. Findings
suggest that these spontaneous self-explanations lead not only to a better problem-solving
procedure, but also to more complete understanding of the underlying principles (Chi et
al., 1989, p. 169). Renkl’s (1997) findings from a similar study which analyzed think
aloud protocol data of first-year university students’ probability calculations found that,
independently and without prompting, the majority of participants lacked adequate self-

explanation strategies, resulting in unsuccessful learning. Even among the minority of
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good self-explainers - and more successful learners - certain features of principle-based
explanations were missing or faulty.

Two studies with students of foreign languages, English and Chinese respectively,
illustrate the potential for self-explanation for low or limited proficiency learners. A
study by Lin and Chen (2006) at a Taiwanese university compared two types of scaffolds
which drew the EFL learners’ attention to “essential and relevant elements of the new
material” (p. 427): learner generated self-explanation and the provision of descriptive
advance organizers. Participants who received the self-explanation prompts (termed
advance organizer questions by the researchers) outperformed the advance organizer
group in comprehension of the exemplifying domain, physiology of the human heart.
Participants in Chang, Lee, Su, and Wang’s (2016) study, learning beginner Chinese
grammar taught in the medium of English, received instructional descriptions of how and
when to use the target grammar along with sample sentences (worked examples). As part
of the computer-assisted language learning instruction, participants were prompted to
either self-explain the feedback to incorrect answers or simply move to the next question.
As with the Lin and Chen (2006) study, the self-explanation group outperformed those
who simply advanced to the next task. Qualitative data from the experimental group
indicate that self-explanations lead learners to not only clarify their misconceptions but
also to identify key characteristics of correct examples (Chang et al., 2016).

Importantly, orientation activities that prompt self-explanations have the potential
to increase cognitive load beyond the capacity of working memory (Sweller, 2006). In
the Chang et al. (2016) study, it is important to note that participants were proficient in

English, the language of both instruction and self-explanation. This is important to
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consider in light of the earlier discussion on working memory and second language
learning as it relates to Gulf higher education environments, where learners’ first
language (L1) is Arabic. In addition, in the same study, self-explanation prompts were
woven into post-solution steps analysis by the experimental group as part of feedback on
concept check activities. This additional scaffold may partially explain the absence of
significant differences in cognitive load measures (Chang et al., 2016), suggesting
reduced extraneous load to optimize the work of intrinsic and germane cognitive load
activities such as reflection (Sweller, 2006). For Gulf learners, novice information
problem-solvers with limited English proficiency, prompts to self-explain may lead to a
strain, or burden, on working memory. Sweller (2006) explains that this can occur when
requirements to self-explain force the learner to draw on cognitive load that is already
burdened by the novel information elements, resulting in cognitive overload and therefore
interference with learning (Sweller, 2006). When learners lack the knowledge or
available cognitive resources to accurately self-explain the rationale and/or its related
domain principles of the content that they are studying, instructional explanations can
provide effective scaffolding and (Hilbert, Renkl, Schworm, Kessler, & Reiss, 2008;
Wylie, Koedinger, & Mitamura, 2009).

Explanation-help. Explanation-help, known also as instructional explanation (and
referred to interchangeably below), is an expert response to a self-explanation prompt,
and 1s designed to orient the learner to the key underlying principles and critical aspects
of a worked example (Hilbert et al., 2008). Importantly, explanation-help must be crafted
and presented with learners’ background knowledge in mind, according to (Hilbert et al.,

2008). In their meta-analysis of 21 empirical studies (Wittwer & Renkl, 2010) found
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mixed results in the efficacy of instructional explanations with worked examples.
Findings suggest positive effects on the development of conceptual knowledge, but not
procedural and overall knowledge (Wittwer & Renkl, 2010). The researchers describe the
immediate benefits of instructor explanations as minimal but add that there is potential
for long-term retention and transfer based on the positive impact on conceptual
knowledge from these learning supports (Wittwer & Renkl, 2010). A similarly indirect
benefit of instructional prompts was found in Schworm and Renkl’s (2006) study
comparing self-explanation with instructional explanation for teacher trainees. Their
results indicate a paradox in which self-explanation prompts had measurably superior
effects on learning outcomes, whereas instructional prompts led to superior or more
positive perceptions of learning outcomes. As with the Wittwer and Renkl (2010)
findings, Schworm and Renkl’s (2006) results may represent an underlying
metacognitive component to instructional explanations that may boost or positively
impact outcomes in ways that are less obvious and therefore more challenging to
operationalize and measure. That is, given the empirical support for their positive impact
on conceptual learning, complemented by evidence of learners’ more positive views of
their learning than with self-explanation prompts, instructional explanations may have
both an affective and cognitive component that builds both confidence and performance.
Renkl and Atkinson (2007) point out that, in comparison to self-explanation,
explanation-help can be more suitable and effective in cases where learners may not be
able to sufficiently explain a solution step, or where their self-explanation may be
incorrect. Nonetheless, these research findings suggest potential for schema and skill

development for novices as a result of self-explanation and explanation-help orienting
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activities that prompt awareness of underlying principles in written or enacted worked
examples or solutions.

Further, for novice EFL learners, the socio-cognitive approach to modeling the
metacognitive skills of expert problem solvers is likely to reduce extraneous cognitive
load so that they can devote intrinsic and germane cognitive load to building schema and
skills in the learning domain (Renkl & Atkinson, 2010). The analogous reasoning
associated with receiving worked examples build on novice learners’ vicarious capacity,
described earlier, and reduces the burden on working memory and cognition from having
to solve a problem without requisite principles or scaffolds. Gulf higher education
students face challenges in English proficiency and background knowledge but excel in
activities where they respond to direct instruction and that require emulation. Similarly,
Gulf higher education academic staff become more teacher-centred in their teaching
approach when they arrive in the Gulf and indigenize their instruction for Gulf learner
consumption. With these conditions and opportunities in place, example-based learning
may represent a viable instructional intervention to support student development of
information problem-solving skills and schema.

Example-based Learning to Solve Information Problems

Research examining the explicit implementation of example-based learning to
develop information problem-solving competencies does not exist (J. Frérejean, personal
communication, March 20, 2017). Nonetheless, findings from skills decomposition
studies (Brand-Gruwel et al., 2017; Brand-Gruwel et al., 2005; Brand-Gruwel et al.,
2009) and IPS-related cognitive load research (Rosman et al., 2016a) suggest a role for a

holistic, whole task approach incorporating EBL-like instructional elements. Two

98



Chapter 3 — Example-based Learning for Novice Learners

recently published studies in European higher education institutions with distinct features
of example-based learning reveal promising results for this type of intervention.

Studies by Wopereis et al., 2015 and Frerejean et al. (2016) explored online
learning programs for undergraduate students to develop information problem-solving
skills. Frerejean et al.’s (2016) experiment contrasted the use of task supports, namely
completion tasks (a problem with a partial solution) and emphasis manipulation (self-
explanation prompts of fragments of the modeling example) in isolation and in
combination. These treatments followed direct instruction and a ten-minute modeling
example by an expert, and were implemented with four learning tasks, or problems, to
solve. Results indicate no significant differences among the experimental groups and the
control group, an initially surprising finding that Frérejean et al.’s (2016) hypothesize can
be explained by a learning effect drawn from all groups’ observation of the expert model.

The study by Wopereis et al., 2015, on the other hand, implemented a common
example-based learning instructional technique known as backward fading, which the
researchers described as completion strategy in which solution step scaffolds, or learning
supports, are progressively reduced, and learners must then gradually engage in the
problem-solving steps. Often, as the name suggests, backward fading starts with removal
of the last step, an approach similar to the completion tasks of the Frérejean et al. (2016)
experiment. Because each subsequent example requires more learner involvement, the
authors point out that this strategy has positive effects on transfer and inductive learning.
Wopereis et al. (2015) found that students perceived two other aspects of the treatment,
cognitive feedback on their performance and instructional support (instructional prompts

and expert model enactments) as most helpful. Interesting parallels exist with previously
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discussed studies, namely that learners have positive perceptions of the value of
instructional support (Schworm & Renkl, 2006), and achieved gains in conceptual
knowledge (Wittwer & Renkl, 2010).

These IPS experiments incorporating elements of example-based learning indicate
promising instructional principles and practices that, in combination with findings from
more mainstream EBL applied research, may be implemented in Gulf higher education
contexts.

Conclusion

While the theoretical, empirical, and recent needs analysis research highlights
limitations and deficits in Gulf learners’ learning approach, English language proficiency,
background knowledge, and experience with ICT, library, and other information
problem-solving tools, example-based learning appears to represent promising
instructional practices matched with learners’ distinct academic culture. To illustrate,
direct instruction in the initial EBL instructional phases is tailored to Gulf learners’
preference for didactic teaching. Careful study of and attention-orienting scaffolds for
written and modeled examples build naturally on learners’ tendency for emulation and
memorization. Prompts to draw attention to underlying principles address learners’
passive approach to learning. And finally, instructional scaffolds such as whole task
overviews of content, with multiple examples and opportunities to practice with feedback
provide extensive cognitive support to help learners manage the cognitive burden
associated with learning a novel domain such as information problem-solving. Much like
the students in studies by Schworm and Renkl (2006) and Wittwer and Renkl (2010)

learners may respond to and value the affective and conceptual knowledge benefits most.
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For academic staff, example-based learning may also meet them “where they are”
given their reported adjustment to more teacher-centred instruction in the Gulf. For those
who may lack the pedagogical and information literacy skills to assist students with
information problem-solving, example-based learning offers theoretical and applied
research support to structure and guide their instructional efforts related to IPS, and to
facilitate a principled transition from an initial approach that is teacher-centred to a more
learner-centred approach characterized more by instructional guidance.

Bruce (2002) asserts that information problem-solving education that “requires
explicit attention to information processes... and careful crafting of real world
information practices, and meaningful reflection” (p. 12) has the potential to go beyond
surface learning to empower learners through deep learning. A holistic, process oriented
approach, underpinned by example-based learning, draws learners’ attention to the “how”
and “why” — strategies and principles — of authentic expert problem-solving (van Gog,
Paas, & van Merriénboer, 2004). From an instructional view, example-based learning
pedagogy controls the type, volume, and duration of these elements as they interact in
working and long term memory (F. Paas et al., 2010). For Arabic-speakers with non-
Western background knowledge and a distinct academic culture, solving information
problems through analytical reading and writing in English presents a significant burden
on working memory and sizeable, possibly unmanageable, cognitive load. To reduce this
load for Gulf learners, an instructional intervention is planned for IPS instruction using
elements of example-based learning and, initially, subject-matter based on students’ prior
knowledge, the UAE’s national multi-sector development strategy, the UAE Vision 2021

(UAE Prime Minister's Office, 2010), required content in high school and in first-year
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programs in government institutions (H. Alshamsi, personal communication, October
2016).

From an instructional perspective, implementation of EBL and awareness of the
process of moving from a teacher-centred to a student-centred approach have potential to
provide proof of concept to Gulf academic staff and encourage their own use of similar

instruction based on Cognitive Load Theory.
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Chapter Four: The Intervention Research Plan

In her UNESCO white paper, Bruce (2002) stated that information literacy (IL) has
emerged as “the critical literacy for the twenty-first century” and, in an era of continuous
technological development, “information literacy education is the catalyst required to
transform the information society of today into the learning society of tomorrow” (p. 1).
To transform Gulf higher education, example-based learning (EBL) may be an effective
framework for the information literacy catalyst as a bridge for Eastern and Western
approaches to teaching and learning. EBL has the potential to match students’ tendency
for emulation in their learning with academic staff’s inclination towards an instructor-led
approach in their Gulf higher education teaching. Its suitability for developing
information problem solving skills, a sub-skill of information literacy, is a promising,
empirically supported opportunity to investigate. Empirical support also exists with
comparable studies.

According to Hill, Bloom, Black, and Lipsey (2008) and Lipsey et al. (2012), effect
sizes from interventions that are similar and implemented under comparable conditions
offer an empirical benchmark that is both representative and appropriate for norming.
Empirical research on the use of example-based learning to facilitate information
problem solving development, as discussed, is extremely scarce, so findings from EBL
studies using orienting activities such as self-explanation and explanation-help represent
suitably similar research designs from which to draw effect size data. Effect size
calculations using Wilson’s (2001) Practical Meta-Analysis Effect Size Calculator and

findings from a modest research synthesis suggest a range of expected effect sizes in the
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current experimental study from 0.43 to 0.72 for self-explanation, and 0.44 to 0.50
for the explanation-help condition.

For self-explanation treatment studies, the most representative study comes
from research by Frérejean et al. (2016) in which features of EBL are used to
develop information problem solving. Findings suggest an effect size of 0.43 for
the self-explanation group. Further, results from Hefter et al.’s. (2014) study of
self-explanation to develop argumentation skills indicate an effect size of 0.50,
while Chang, Lee, Su, and Wang’s (2016) EBL-based study of self-explanation to
develop Chinese grammar knowledge yielded an effect size of 0.72. On the other
hand, findings from explanation-help research (more commonly termed instructor
explanation) that reflect similar conditions to the current study are less common.
Results from seminal research by Renkl (2002) and Schworm and Renkl (2006)
offer points of comparison with effect size ranging from 0.50 and 0.44 respectively.

These effect size ranges may suggest statistical power at the higher end
(e.g., 0.72), however there may not be sufficient similarity with the current
experiment. Importantly, the most similar study by Frérejean et al. (2016) is at the
low end of the effect size range. Nonetheless, power analyses using the program
G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) indicate that sample size
from 15 to 36 may be sufficient for similar results for the current study. That is,
with a potential sample size of 150 (5 class sections of up to 30 participants each),
this calculated sample size range, based on similar empirical research, appears to

be both realistic and feasible.
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Notwithstanding these favourable findings, to further minimize the possibility of
an inferential error, Lipsey and Hurley (2013) suggest careful consideration of other
evidence, including prior research, to indicate effect. For the current study, research by
Frérejean et al. (2016) offers alternative evidence of effect in terms of self-explanation.
Additionally, qualitative data in the current study in the form of student evaluation of
learning, as well as my observations and journal entries offer another. Table 11
summarizes these data related to effect and sample sizes.

Table 11

Summary of effect size research synthesis

Condition Effect size ~ Sample size
self-explanation 0.43-0.72

15 to 36
explanation-help 0.44 -0.50

Study Purpose and Research Questions

The main purpose of this embedded mixed methods study is to facilitate
development of the initial skills and schema associated with information problem solving
(Brand-Gruwel et al., 2009) by implementing Renkl’s (2014) instructionally oriented
theory of example-based learning (EBL). The secondary purpose is to gather proof of
concept for Gulf academic staff of transitioning from a teacher-led to student-centred
approach using EBL. These outcomes form the basis of the four research questions:
1. What changes occur in participants’ IPS skills as a result of receiving worked

examples?
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2. Is there a difference in achievement of IPS skills among the participants who
receive one of the two variations of the treatment condition (EBL instruction with
self-explanation or explanation-help scaffolds) and the control group, who
received no treatment?

3. Is there a difference in IPS behaviour as a result of receiving worked examples?

4. What results emerge from comparing the exploratory qualitative data about
participants’ evaluation of learning and qualitative data about implementing the

intervention with outcome quantitative data measured on the IPS skill instrument?

Research Design

To answer these research questions, the study follows an embedded mixed
methods design, combining qualitative data collection and analysis within a
traditional quantitative research design (Creswell & Plano Clark, 2011) - in this case
a regular pre-test / post-test experiment with three conditions, described below.
Although the primary purpose of the experiment is to assess whether the effect of the
treatment was significant, a single data set would be insufficient to answer the
secondary research questions, the experience and process of the intervention. An
embedded mixed methods design facilitates the use of secondary qualitative data to
identify emergent issues associated with implementing the primary quantitative
design (Creswell & Plano Clark, 2011). That is, qualitative data from the instructor
(the author) and participants about the implementation and experience of example-
based learning to develop information problem-solving schema and skills

complements the quantitative measures of the achievement of IPS schema and skills.
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This combination frames a more in-depth understanding of the instructional
intervention and its effect on the target learning domain.

In line with the mixed methods research design, program evaluation involves a
dual focus, incorporating both qualitative and quantitative research processes. A
process evaluation will examine the degree to which the instructional intervention
was implemented with fidelity and will involve quantitative and qualitative data
collection and analysis. An outcome evaluation will examine the effect of the
instructional intervention, following a quantitative design.

The following questions frame the process and outcome evaluations.

e Process evaluation: Have the necessary components of Renkl’s (2014)
instructionally oriented theory of example-based learning (EBL) been
implemented adequately to facilitate schema and skills development of the
first two steps of Brand-Gruwel et al.’s (2009) model of information
problem-solving, defining the problem and information search?

e Outcome evaluation: Was there a difference in achievement of information
problem-solving skills and Internet behaviour between the clusters who
received one of the two variations of the treatment condition (EBL
instruction with self-explanation or explanation-help scaffolds) and the
control group, who received no treatment?

Process Evaluation
As both researcher and instructor in the study, I have taken on the design,
development, and implementation of the intervention, including instruction and materials.

Thus, evaluation of the intervention processes relies on various resources in an attempt to
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maintain objectivity. This broad set of responsibilities and the dual roles are guided by
instructional, theoretical, and empirical resources related to the instructional intervention,
Renkl’s (2014) EBL model and the learning domain principles, schema, and skills of
Brand-Gruwel et al.’s (2009) IPS model. These frameworks form the basis from which
indigenization, or adaptation, will take place in the process of implementing the
intervention in a novel context.

Fidelity of implementation. The working definition of fidelity of implementation
for this study is the adherence, or consistency, of implementation, determined in part by
the presence of distinguishing or critical features (Dusenbury, Brannigan, Falco, &
Hansen, 2003) and core components (Nelson, Cordray, Hulleman, Darrow, & Sommer,
2012) of the intervention. Nelson et al. (2012) argue that this begins with explicit
identification thereof. The three critical features and core components of the intervention
are: (1) implementation of the instructional intervention, the first two phases of Renkl’s
(2014) instructional theory of example-based learning, to facilitate schema and skills
development of (2) the target learning domain principles, defining the problem and
information search, of the information problem-solving model (Brand-Gruwel et al.,
2009), and (3) participants’ full attendance in intervention-related sessions.

Fidelity criteria. Dusenbury et al. (2003) outline five indicators of fidelity of
implementation, and the current process evaluation encompasses three: adherence, dose,
and program differentiation. Strict adherence involves conformity to theoretical
guidelines “particularly when the intervention is adapted to meet the needs of special
circumstances” (Dusenbury et al., 2003, p. 240). Adaptation of the EBL intervention will

take the form of indigenization, also referred to as domestication, which Phillips and
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Ochs (2004) explain occurs when external features of another model or system are
absorbed and ultimately synthesized into the strategy or regular practice of the borrower
context. The indigenization process is consistent with Dusenbury et al.’s (2003) depiction
of adaptive, responsive planning, tailored training, and local materials development, all of
which describe indigenizing activities. Indigenizing activities will draw on inputs that
reflect and adhere to the theoretical guidelines of Renkl’s (2014) model and include
instructional (e.g., from Clark, Nguyen, and Sweller, 2006), theoretical (e.g., from Chi et
al., 1989), and empirical (e.g., from Frérejean et al., 2016) resources. In addition, to meet
students’ learning needs as well as the course objectives at the Middle East higher
education institution (MEHEI)3, tailoring, or indigenization draws also on my knowledge
and experience of Gulf learners’ academic culture (K-12 experience), English language
proficiency level, and information problem-solving knowledge and skill levels.

These conditions reflect high fidelity of adherence to the intervention protocol and
theoretical framework. Low fidelity would encompass not abiding by one or more of the
critical features and components of Renkl’s (2014) EBL model or deviating from a focus
on the IPS learning domain during the indigenizing and implementation processes.

The second criterion for fidelity is dose, or the amount of treatment the participants
receive (Dusenbury et al., 2003). High fidelity reflects conditions where all participants
attend each lesson related to the intervention, and take part in the intervention learning
activities as designed. The intervention learning activities facilitate individual
development of target learning domain schema and skills. Therefore, independent

participation during intervention-related lessons is also crucial for high fidelity.

5 This is the term required by the institution in which the study will be conducted.
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Conversely, incomplete attendance at intervention-related classes, or reliance on or
extensively collaboration with others, would result in low to moderate fidelity, depending
on the amount of lessons missed and the extent of collaboration.

Finally, program differentiation is the third indicator of fidelity. According to
Dusenbury et al. (2003), program differentiation enables the researcher to transcend the
“black box approach” (p. 244) through efforts to identify and explain those elements of
fidelity linked to immediate outcomes. Distinguishing among the three study conditions —
self-explanation, explanation-help, and control (no treatment) - is therefore crucial. This
will require distinct differentiation of instruction between the control and treatment
groups, with normal, ‘business as usual’ instruction for the former, and Renkl’s (2014)
example-based learning for the latter. Further, empirical findings from the current study
related to implementing two different but related principles of Renkl’s (2014) model,
self-explanation and explanation-help, may inform which orienting activity is essential to
the learning context.

High fidelity requires clearly delineating the intervention conditions of the three
experimental groups and ensuring consistent application of EBL within groups (i.e.,
between the two class sections in each treatment group). Low fidelity, on the other hand,
would be indicated by overlap of experimental conditions among the three groups, or
inconsistent application within.

Fidelity Measures. Measuring the three fidelity indicators, adherence, dose, and
program differentiation, involves several qualitative and quantitative measurement tools.

Adherence: Self-report and self-observe. Self-report and observation are two

common measures of adherence to the critical components of an intervention (Dusenbury
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et al., 2003). Self-report will rely primarily on an adherence checklist found in Appendix
B, which outlines both the critical elements of the intervention and the learning domain
principles, and frames the three conditions of self-explanation, explanation-help, and
control. The adherence checklist will provide a scaffold during implementation as a road
map for the study, and a guide for adherence efforts. I will refer to and annotate the
checklist regularly during implementation.

On the other hand, self-observation will require a different mechanism. Playing
both researcher and instructor roles in the study requires what Nesbit (2012) terms
iterative reflection, a sense-making strategy that Thiel, Bagdasarov, Harkrider, Johnson,
and Mumford (2012) suggest establishes thoughtful sensitivity and thorough attention to
the myriad cultural dimensions (House, Javidan, Hanges, & Dorfman, 2002) of the
research context, especially in the indigenization activities. Dusenbury et al.’s (2003)
observation criterion for fidelity will be sought through iterative reflection and
maintaining a reflective instructional journal. Journal entries will describe observations,
decisions, and reflections related to implementation of the intervention. These data
represent more in-depth, specific documentation of adherence to the crucial components
of the intervention, and complement the more binary nature of information gathered in
the adherence checklist (e.g., present/absent, completed/not completed). That is, while the
adherence checklist reflects more quantitative indicators of fidelity of implementation,
the journal provides richer, more descriptive qualitative depiction of the intervention
processes.

Dose: Full participant participation. For high fidelity of dose, participants must

engage in all intervention-related example-based learning activities as designed. As
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described earlier, this means that they must attend all relevant classes and complete the
intervention activities independently. Institutional attendance records, entered online after
each 100-minute class session, will indicate learner attendance during intervention-
related classes. In addition, to these data, the instructional journal will include
observations about anomalies in participation behaviour, for example specific
participants’ efforts to collaborate with others (e.g., including activity type and if
possible, nature and duration of collaboration). Finally, I will annotate the treatment
schedule (see Appendix C), illustrating both planned and actual implementation.

Program differentiation: Distinct conditions. To clearly differentiate among the
three treatment conditions, a colour-coded schedule of the week’s class sessions will
provide a concrete, visual sign post for daily and weekly planning (see Appendix D). In
addition, completing the adherence checklist and journal, and annotating the treatment
schedule each week will contribute to regular orientation to the distinct and crucial
components of each of the treatment conditions. The reflective component of the journal
also provides an opportunity to express affective and evaluative reactions to
implementing the intervention with fidelity, including facilitating different learning
conditions for different groups.

From the participants’ perspective, there is potential for communication,
comparison, and collaboration across class sections and potentially, across the three
treatment groups, self-explanation, explanation-help, and control (no treatment). This
would threaten fidelity of treatment as participants from one condition might share their
learning materials (e.g., the enacted worked example) with participants from another

(e.g., the control group, who receive no worked examples). To reduce this threat to

112



Chapter 4 — The Intervention Research Plan

fidelity, availability of treatment-related resources will be managed diligently through the
learning management system (LMS) grouping and access functions. That is, resources
will be available only during class times for the duration of the treatment period.

These processes and data collection mechanisms, summarized in Table 12, below,
contribute to fidelity of treatment and inform the research questions that address
implementation and experience. Similarly, an outcome evaluation plan frames additional
data collection and processes which inform the primary research question regarding the
effect of the intervention on participant achievement.

Table 12

Fidelity Measures, Tools, and Criteria

Fidelity . o o
indicator Measure Tool (Appendix) Fidelity criteria
Adherence Self-report e Adherence checklist Full adherence to the
(B) intervention protocol and
Self- e Reflective instructional theoretical framework
observation journal
Dose Attendance e MEHEI attendance Full attendance at each
records intervention lesson
Participation e Reflective instructional Participation as designed
journal
e Treatment schedule (C)
Differentiation Distinct e Colour-coded class Clear delineation of 3

conditions schedule (D) conditions of intervention
e Adherence checklist (SEG, EHG, CTRL)

(B) Consistent application

L . within groups
e Reflective instructional group

journal

e Treatment schedule (C)

Outcome Evaluation
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Recall that the outcome evaluation is framed by the question, Is there a difference
in achievement of information problem-solving skills and Internet behaviour between the
clusters who received one of the two variations of the treatment condition (EBL
instruction with self-explanation or explanation-help scaffolds) and the control group,
who received no treatment? Addressing this question will draw on achievement data from
pre-test, post-test, and retention measures of information problem-solving skills test, and
participant self-ratings on the pre-test (baseline) and retention IPS behaviour survey.
Rounding out the outcome evaluation to enable a better understanding of the experience
of the intervention for students and the instructor, and to contribute to proof of concept,
the research questions, once again, are:

e What changes occur in participants’ IPS skills as a result of receiving worked
examples?

e Is there a difference in achievement of IPS skills among the participants who receive
one of the two variations of the treatment condition (EBL instruction with self-
explanation or explanation-help scaffolds) and the control group, who received no
treatment?

e s there a difference in IPS behaviour as a result of receiving worked examples?

e What results emerge from comparing the exploratory qualitative data about
participants’ evaluation of learning and qualitative data about implementing the
intervention with outcome quantitative data measured on the IPS skill instrument?

The next section describes the method for achieving the purposes of the study,

implementing and evaluating Renkl’s (2014) example-based learning to develop Gulf
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higher education students’ information problem-solving schema and skills, and gathering

proof of concept for Gulf academic staff.

Method

Participants

Participants are female Emirati undergraduate (bachelors) students at a gender-
segregated campus of the MEHEI, enrolled in one of five sections of an introductory
undergraduate scientific research methods course. Arabic is the first language of all
students at the MEHEI, whereas English is the medium of instruction (except for Emirati
studies courses in the general studies program). Thus, students will have achieved a
minimum overall score 5.0 on the International English Language Testing System

(IELTS) academic module, or its institutionally accepted equivalent® to matriculate.

Measures

Independent variable: The intervention treatment. The instructional
intervention, Renkl’s (2014) example-based learning and the orienting activities of self-
explanation and explanation-help, form the independent variables of the study. To
determine any correlation between the three experimental conditions, self-explanation,
explanation-help, and control (no treatment), and changes in the dependent variables, IPS
skills, requires adequate fidelity. Evaluation of fidelity of adherence, dose, and program
differentiation, including measures, is described above in Process Evaluation. For
statistical analysis purposes, participants will be coded by number to indicate which of

the three treatment conditions they received.

¢ CEFR/CFR band B2, or CEPA English Test Score 180, or Cambridge Certificate in Advanced English
test score 41, or TOEFL iBT 61, OR TOEFL PBT 500, TOEFL CBT 173
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Dependent variable 1: Information problem-solving skills. The first two steps of
information problem-solving, defining the problem and searching for information
(Brand-Gruwel et al., 2009) represent the learning domain for the treatment and
development of these schema and skills form the proximal outcomes of the study, as
depicted in the logic model in Appendix F. Figure 4, replicated from the previous chapter

illustrates the IPS skills, sub-skills and regulation activities (behaviour).

IPS Step 1 — define the information problem
e read / understand the task
e activate prior knowledge
e determine needed information
Regulation
e planning
e orientation
e monitoring
e steering
e evaluation

e formulate question(s)

I 1

IPS Step 2 — search information
e generate search terms (using key
concepts from the question)
e determine search strategy (e.g.,
search engine, Boolean operators)
e execute search

Figure 4. 1PS steps 1 and 2 and regulation activities.

Note: adapted from “A descriptive model of information problem-solving while using
Internet,” by S. Brand-Gruwel, 1. Wopereis, and A. Walraven, 2005, Computers &
Education, 53(4), pp. 1207-1217.

The information problem-solving skills measurement tool (referred to herein as the
IPS skills test) has been adapted from the first three items of Frérejean et al.’s (2016)
study, and targets the first two steps of the IPS process. Each test has an isomorphic

academic essay-writing prompt that replicates the type of information problem they would

face in the learning context, the Middle East Higher Education Institution (MEHEI). As
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with Frerejean et al.’s (2016) study, the online instrument is designed to capture students’

performance levels of the IPS skills without them having to complete the actual research

task. Each of the four tests was identical in its design and structure, including the bilingual

(Arabic-English) instructions. For authenticity, per the instructional norms in the MEHEI,

essay-writing prompts are in English only. After reading the prompt, participants

construct responses related to the first two steps of IPS. Respondents had access to the

Internet during the test, and worked independently.

The IPS skills test comprises three of the original seven items from Frérejean et

al.’s (2016) IPS test. Appendix H provides IPS skills test shell and the four prompts,

while Figure 5, below, provides the pre-test prompt and the three items as an example.

Assignment

Item 1 — define
information
problem

Item 2 —
formulate
question

Item 3 — search
terms and
strategy

own words.

The Arabian Gulf has more and more visitors each year from all
around the world. How does this affect the culture of the Gulf?
Gulf economy? The environment? Write a 750-word essay about
this issue using at least three high quality sources. Format your
essay with APA.

How would you start this assignment? What is your first step to
do this work, and why?

What do you have to do, exactly? Explain the assignment in your

What would you type into Google?

Figure 5. 1PS skills pre-test.

Dependent variable 2: IPS behaviour. Another online survey has been

developed with Qualtrics to measure IPS behaviour. The IPS behaviour survey is
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adapted from items drawn from previously validated instruments’ (Frérejean et al., 2016;
Greenberg & Bar-Ilan, 2014; Timmers & Glas, 2010) and supplemented with original
items that align with target IPS skills, sub-skills, and regulation activities. Forced
response items elicit participants’ self-report of their approaches to information
problem-solving in the first two steps of defining the problem and searching for
information, including self-regulation and use of support systems used in the process
(e.g., Google Translate, Wikipedia, asking a friend). Supplemental items fill gaps in
the empirical research on information literacy and IPS measurement. For example,
Timmers and Glas (2010) were not able to find a study that targeted the initial stage
of IPS, defining the task.

Items also indirectly elicit aspects of participants’ academic culture, for example
passive learning (i.e., relying on a friend for instructions rather than asking the
instructor). Participants will indicate their behaviour using a frequency scale (always,
often, sometimes, never, or what is that / don’t know) or indicating level agreement
(strongly disagree to strongly agree). The final item targets participants’ perceived
level of competence using the Internet on a scale from 1= extremely low to 10 =
expert. Participants will complete the bilingual (Arabic-English) IPS behaviour survey
at pre-test, in week two of the course, and again at retention, in week 15.

Table 13 summarizes the two independent variables and their measures.

7 In her recent extensive review of information literacy measurement research (Catalano, 2016) states
that the development and validation of IL tests is a weakness in the field of library and information
sciences, citing weak research methods as one cause. Nonetheless, she reviews and recommends two
of the instruments (Greenberg & Bar-Ilan, 2014; Timmers & Glas, 2010) that are relevant to and
included (adapted) for the current study.
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Table 13

Independent Variables and Measures

Independent Variable Measures

Information problem-solving skills IPS skills test 1 (pre-test), 2 (post-test 1), 3

performance (post-test 2), and 4 (retention)
Information problem-solving IPS behaviour survey 1 (pre-test) and 2
behaviour (retention)

Dependent mediating variables: Mental effort. Information problem-solving
represents a complex problem in an ill-defined domain (Frérejean et al., 2016; Rouet,
2009). Example-based learning scaffolds the demands placed on cognitive load during
problem-solving (Renkl et al., 2009; Renkl, 2011; van Gog & Rummel, 2010), and may
reduce the burden or load on working memory, as depicted in the theory of treatment in
Appendix E. After both treatments, targeting IPS skills one and two, participants will
complete a one-item online mental effort survey to indicate their perceived cognitive load
related to the just-completed treatment, answering the question, How much effort did it
take to perform this task? (9-point scale, 1 = very, very low mental effort, 9 = very, very
high mental effort). The Mental effort survey, created using Qualtrics, was adapted from
Frerejean et al. (2016) and F. G. Paas (1992).

Independent moderating variables. Three variables associated with Gulf
learners’ academic culture, discussed earlier in the literature review and needs analysis
study, have potential to moderate the strength of relationship between the instructional
intervention, Renkl’s (2014) instructionally oriented example-based learning
framework (independent variable), and the expected outcome, development of the

learning domain principles of the first two steps of information problem-solving
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(Brand-Gruwel et al., 2009), dependent variable. The independent moderating variables
are: K-12 learning background, English language proficiency, and information literacy
background (experience with ICT, libraries) and behaviour (approach to solving
information problems. As illustrated in Table 14, these data will come from a
combination of institutional sources and participant self-report.

Table 14

Independent moderating variables and data sources

Independent Moderating Variable Data Source

K-12 learning experience Participant self-report via background

e type (public, private) survey

e dominant medium of

instruction
English language proficiency MEHEI records (existing data)
Information literacy background Participant self-report via background
survey
Information problem-solving Participant self-report via information
behaviour problem-solving behaviour survey, week
two

Participants will complete an online bilingual (Arabic-English) background survey,
developed with Qualtrics, in week one of the course, and provide background information
about their high school and MEHEI experiences, including the type of high school
(public or private) and its dominant language of instruction. MEHEI data will provide
participants’ English proficiency at the time of joining the institution, as measured by the
national English language proficiency assessment. Some records (scores) are up to four

years old, depending on the participants’ year of registration. The background survey will
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also elicit participants’ information literacy background via Likert scale items of the
frequency and type of experience with information literacy resources (information
communications technology (ICT), the library, and the Internet) to solve information
problems in high school, as well as at the MEHEI. This will be a one-time measure of IL
background. Finally, participants will indicate their information problem-solving
behaviour in a bilingual (Arabic-English) online survey adapted from relevant validated
instruments used in similar higher education settings (Frérejean et al., 2016; Greenberg &
Bar-Ilan, 2014; Timmers & Glas, 2010). Participants will complete the IPS behaviour
survey at the beginning and end of the course (pre-test, retention). Table 15 provides an

overview of the data gathering plan to address the outcome evaluation question.
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Table 15

Data Gathering Schedule and Overview

Time Variable Measure / Source
Pre-test Independent variable (IV) 1: IPS IPS skills test 1
(baseline) schema and skills

IV 2: IPS behaviour IPS behaviour survey 1,

Background survey

Independent moderating variable: K-12  Background survey
backgroqnd, Enghsh proficiency, and MEHEI data
information literacy background

[Treatment 1 - IPS skill 1]
Post-test 1 IV 1: IPS schema and skills IPS skills test 2
Mental effort Mental effort 1

[Treatment 2 -IPS skill 2]

Post-test 2 IV 1: IPS schema and skills IPS skills test 3
Mental effort Mental effort 2
Retention IV 1: IPS schema and skills IPS skills test 4
IV 2: IPS behaviour IPS behaviour survey 2
Procedure

Recruitment and sampling. In the first week of classes, students in each of the
five class sections will view a brief (3-minute) recruitment video in Arabic (recorded by
an Emirati instructor at the MEHEI) to ensure comprehension of the key aspects of
participation. These include allowing one’s data to be used with the guarantee that
anonymity, choice, and the option to withdraw at any time remained for the duration of

the course. Students will receive two Arabic consent forms, one for themselves and
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another for their guardian (parent or husband), according to local cultural norms. Students
view the Arabic-language recruitment video at least twice during the first three weeks of
class.

This experimental study with three conditions involves a cluster randomized trial
with randomization based on class size and a covariate of interest, English language
proficiency. Cluster randomization trials randomize groups to interventions rather than
individuals, often in contexts such as schools where the treatment by its nature is
implemented at the cluster level (Lewsey, 2004). In the MEHEI, class sections are
determined by student registration and remain intact for the semester, so to improve
baseline balance, stratified random assignment will determine control and treatment
conditions, as recommended by Torgerson and Torgerson (2007). Assigning conditions in
this way enables statistical control for the moderating variables, including English
proficiency (C. Bryant, personal communication, 25 April 2017). This represents a
restricted allocation method which, according to Torgerson, Torgerson, and Taylor
(2010)., may contribute to the precision of the experiment. Torgerson et al. (2010) report
that randomized controlled trials are considered the “gold-standard method in evaluation
research” (p. 144) because of the possibility of making causal inferences based on what
Shadish, Cook, and Campbell (2002) term unbiased estimates of effect. Further,
according to Shadish et al. (2002) randomization reduces the likelihood that confounding
variables can be correlated with the treatment experienced by the group, or cluster. The
stratification design element enhances the balance of factors identified as prognostic at
baseline, and may also increase statistical power (Lewsey, 2004). Although the number

of randomized clusters is quite small, Lewsey (2004) argues that the “stratifying
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randomized design will have greater power than the completely randomized design” (p.
898).

Intervention. This experimental study will engage four class sections of MEHEI
students in example-based learning (treatment condition) and one section in traditional or
standard instruction (control condition) to build information problem-solving schema and
skills. The main features of the instructional intervention are: a whole task approach,
building on background knowledge of the exemplifying domain, direct instruction of the
learning domain principles, exploitation of worked examples (enacted and written),
attention-orienting activities through self-explanation prompts and explanation-help
prompts, practice (learning tasks with feedback), and problem-solving (of the course
assignment). Figure 6, below, illustrates the intervention as designed, incorporating a
whole task approach and direct instruction for all participants, followed by treatment for
the two groups based on the orienting activity they experience (self-explanation or
explanation-help) using two worked examples related to problem scenarios one and two.
The control group will simply be completing the two problem scenarios as learning
activities. Finally, all groups will complete learning activities with problem scenarios
three and four. This sequence will be completed for both treatments, IPS skill one and

two. (See Appendix J for the scenarios).
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[ ]

whole task approach + direct instruction

[control group]
learning activity with
problem scenario 1 problem scenario 1

as above, with

[ ]

learning activities with problem scenarios 3 and 4

Figure 6. Example-based learning intervention design (one treatment).

Whole task approach. In the initial two weeks of the Fall 2017 semester,
instruction will follow a “big picture learning design”, termed holistic by IPS researchers
Brand-Gruwel et al. (2009) and Rosman et al. (2016a) to introduce the course on basic
methods of scientific research, the exemplifying domain (Vision 2021 and the MEHEI
graduate outcomes), and the knowledge, skills, and dispositions associated with the
scientific research cycle. Videos, discussions, bi-lingual Internet resource access, note-

taking, and formative evaluations of the exemplifying domain will be accompanied by a
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sample of a complete scientific research paper as a concrete example of the product of
research students will produce. This whole task introduction, complemented by regular
comprehension and concept checks, feedback, and remedial learning activities, is
designed to establish a global understanding of the course as well as its exemplifying
domain and the target learning domain and will form a basis on which to build new
content and establish links. According to Hardiman (2012), a holistic instructional
practice enhances memory and comprehension of concepts and scaffolds problem-
solving. During the intervention, learners will be regularly oriented to the broader course
outcomes and the iterative research cycle, which are novel learning domain principles,
through individual, group, and whole class activities.

Establishing background/prior knowledge. As explained in the previous chapter,
information problem-solving instruction using example-based learning with subject-
matter based on students’ prior knowledge is likely to lessen extraneous cognitive load
and enable IPS schema and skill development (DeLeeuw & Mayer, 2008; Leppink, Paas,
van Gog, van der Vleuten, & van Merriénboer, 2014). Following the whole task
introduction, participants will develop common background knowledge of the
exemplifying domain for the course assignment (a research paper), the country’s strategic
development plan, the UAE Vision 2021 (UAE Prime Minister's Office, 2010) through
note-taking from independent Internet searches, including bilingual online materials,
reading excerpts from designated research papers, and examining primary sources. While
the actual problems to be solved for the course will be based on the UAE Vision 2021,
learners will also consult additional content from the MEHEI graduate outcomes as part

of both background knowledge and potential solutions to the problems they will address
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in their own research work. Participants will also access bilingual online materials related
to the graduate outcomes. The four problems utilized in the treatment and practice
materials will form the options students choose for their assessed research activities in the
course. That is, the same four problem scenarios related to Vision 2021 will be used in
direct instruction, the worked examples, and the practice problems. Students will choose
one problem scenario to continue working on for their course work. This enables
exploitation of worked examples and learning tasks using isomorphic problem scenarios
based on familiar content (exemplifying domain). (See Appendix J for the problem
scenarios.)

Direct instruction. Once recruitment and stratified random cluster sampling is
complete, the first treatment condition begins. All students receive direct instruction, as
would be expected in regular, no-treatment class work at the MEHEI. In addition to
observing a standard teacher-led presentation with the data projector, students will also
receive an infographic of the learning domain principles of the first step of IPS, defining
the problem, and its four sub-skills: read/understand the task, activate prior knowledge,
determine needed information, and formulate question(s). In this initial stage of
instruction, example-based learning is consistent with a traditional, teacher-led approach
with the use of direct instruction of target content for novice learners. After reviewing the
learning domain principles of IPS step one, the control and treatment groups receive
problem scenario one.

Treatment one. The first intervention activity addresses IPS step one, defining the
research problem by iteratively engaging in reading the task for understanding,

concretizing the problem by clarifying task requirements and reformulating them,
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activating prior knowledge, and determining needed information (Brand-Gruwel et al.,
2009). Intervention activities involve problem scenarios one through four, in order, for
each of the three groups, and are delivered to each student individually via the MEHEI
learning management system (LMS), Blackboard. This requires that students use their
own devices and work independently and arrange their desks ‘exam style’ in rows,
separated from others.

Self-explanation and explanation-help group participants individually launch the
worked example activity through the LMS and proceed at their own speed through the
activities, which use video clips of an enacted worked example illustrating the principles
of IPS step one. The enacted worked example is a series of screen cast video clips,
created using Camtasia, of a female student depicting the actions (skills) and thoughts
(schema) of the first IPS skill by thinking aloud through each of the processes. Each
participant in the self-explanation group (SEG) and explanation-help (EHG) groups
watch the enacted worked example and work independently, using her own device (e.g.,
laptop, tablet) or on one of the MEHEI desktop computers and her own headphones.
Students also have the option to pause and take notes during the activity, either during the
video, or when viewing feedback or other aspects of the interactive tasks.

In the audio-visual recording, the model reads problem scenario one more than
once, checks her understanding, highlights key and/or unknown words, activates prior
knowledge, opens a Word document and lists key information she thinks she will need to
address the problem, and re-states the task in her own words, aloud and in writing. Each

of these steps is illustrated in video segments. While the segments of the video are
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identical in content for the self-explanation and explanation-help groups, the tasks are
not.

Two types of orienting activity prompts, self-explanation and explanation-help,
differentiate the experimental groups. Participants in the self-explanation group (SEG)
respond in writing in Blackboard to prompts to explain the actions of model. The first
prompt, for example, is, In the video you just watched, which activities did the student
do? After entering their response, SEG participants receive feedback in the next screen in
the form of the correct answer along with a brief explanation. For example, feedback on
the first prompt is, The student read the task more than once. This was her second time
reading the task. The brief explanation below the feedback reads, Why? She wanted to
understand it very well and to find key information.

Self-explanation group participants are prompted after each brief (maximum 2-
minute) segment to describe the solution steps of the modelling that they had just
observed in relation to the abstract principles of IPS step one. Recall that these principles
will have been introduced in the previous session through direct instruction, and
reiterated and reviewed prior to the treatment. This adheres to the self-explanation
principle of Renkl’s (2014) instructional example-based learning model. Equally
consistent with EBL is that participants receive immediate feedback in the form of a brief
on-screen text-based correct response and an explanation that restates the principle (e.g.,
The student made sure she understood all the key information of the task. She wrote it in
her own words.). When ready, students then advance to the next screen and begin the

video segment and task.
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These structured cycles of video-pause-prompt-response-feedback-explanation
occur four times, once each for the four IPS step one subskills of read/understand the
task (e.g., highlight key words to ask your instructor), activate prior knowledge,
determine needed information, and formulate question(s). As discussed earlier the IPS
steps are also underpinned by self-regulating activities such as orienting to the task,
monitoring (e.g., to maintain focus), steering, and evaluation. These were illustrated to
varying degrees in the video, but not targeted or oriented explicitly by prompting.

The explanation-help group (EHG) receive identical audio-visual screen cast
segments through Blackboard but instead of being prompted to explain the model’s
actions, they receive text-based instructional explanation prompts, or explanation help, as
orienting activities. For consistency, the same feedback and additional explanations from
the SEG group activities are provided to the EHG group as instructional explanation
prompts. EHG participants are not required to enter any responses in the LMS other than
dummy items as part of Blackboard’s fest feature.

In the class session following the initial treatment, both treatment groups receive an
additional treatment, an enacted worked example of problem scenario two, isomorphic to
one. Differentiation between SEG and EHG is identical to treatment one. Participants
then complete two learning activities, 3 and 4 - isomorphic information problems about
Vision 2021 and barriers to employment for locals. Just as with problem scenarios one
and two, participants complete the learning activities with scenarios 3 and 4 individually,
using their own devices and Blackboard. For these two activities, participants receive the
PDF version of the scenario via the LMS and respond in writing to questions that elicit

the four target IPS step one skills and schema, such as, In the next question you will get a
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document about the research project. How do you start your research project? After
entering their responses in text boxes in the LMS, participants are prompted to imagine
that they had to explain the task to their research team at the college in their own words.
Yet another prompt asks students to explain what they already know about the topic, and
finally, to identify what information their team needs to complete the task. Collectively,
these prompts are designed to elicit the sub-skills of IPS step. Once learning activities
three and four are completed, students participate in whole class feedback sessions
regarding the learning domain, IPS step one, and exemplifying domain in this case, the
problem scenarios.

The control group receive the same direct instruction and support materials (digital
and paper version of the PDF of IPS step one principles). However, instead of studying
the two worked examples, control group participants complete step one of IPS for each of
the four problems as learning activities. The learning task activities are identical to the
third and fourth problem scenario activities completed by the two treatment groups,
described above. Control group participants will not experience the worked examples.
The problem scenarios were identical, however, across all groups.

This initial stage of the instructional intervention takes place over four to six 100-
minute class sessions, total, for all groups. For all students, these sessions represent a
novel approach to completing academic tasks, namely taking time to fully understand and
define the research problem. The learning domain, a combination of schema and skills as
part of information problem-solving, is complex and ill-defined. The problem scenarios
represent what Schworm and Renkl (2007) term double-content examples, as they are

from a domain in which no discrete algorithmic solution can be provided and which
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requires consideration of both the learning domain (IPS step one and its sub-skills) and
exemplifying domain (the UAE Vision 2021).

Treatment two. In the next stage, IPS step two, searching for information, the
domain is better defined, given that participants will have recently developed more
background knowledge of the exemplifying domain, worked through the task (academic
assignment), and produced their own questions as well as lists of required information
(derived from step one of IPS). No new problems will be introduced, as IPS step two
builds on the schema, skills, and content from IPS 1. For this reason, the next step (and
its three sub-skills, generating search terms, determining a search strategy, and executing
a search) can be considered well-defined, with more accessible, concrete solutions.

The intervention activities follow the same pattern for each of the three treatment
groups as with IPS step one. After another holistic look at the course outcomes and the
broader learning domain (information problem-solving), all participants receive direct
instruction on creating a search strategy related to an identified information problem,
representing the elements of information problem-solving step two. Instead of a
classroom presentation, students view an animated video that illustrates the three
components (i.e., principles) of searching for information, determining a search strategy,
generating search terms and their synonyms from the problem itself, and finally,
executing the search systematically, using Boolean operators and parentheses, and
adjusting search terms. Once again, consistent with Brand-Gruwel et al.’s (2009) IPS
model, the video also depicts the iterative self-regulating aspect of IPS including

monitoring of progress and orienting to the task to steer performance.
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Following the holistic overview and direct instruction via video, participants in
each of the treatment groups follow the same protocol as described above for treatment
one.

Data collection. As an embedded mixed-methods design, the study involves both
quantitative and qualitative data collection. The experimental portion of the study follows
a regular pretest-post-test design with three treatment conditions. Qualitative data
includes an adherence checklist, a reflective instructional journal, a treatment schedule,
artefacts of teaching and student materials (used, annotated), and student evaluation of
the learning experience. Quantitative data include measures of information problem-
solving skills, perceptions of IPS behaviour and cognitive load (perceived mental effort),
and evaluation of learning. Additionally, quantitative data are available from institutional
attendance records, institutional demographic records (English language proficiency
scores, K-12 schooling), and responses to the online background survey (K-12
experience, self-reported English language proficiency, and information literacy
experience and background). Data gathering begins in the first class session, the week of
August 20, 2017, and continue until the penultimate week of the 16-week semester in late
November 2017 when retention measures are taken. The treatment schedule in Appendix
C illustrates the data collection and intervention implementation schedule.

Data analysis.

Analysis will consist of descriptive statistics, 7-tests, analysis of variance
(ANOVA), analysis of co-variance (ANCOVA), and thematic coding of participant data

(IPS skills test scores, IPS behaviour survey, background survey, evaluation of training,
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and mental effort, as well as artefacts from class work and responses to online learning
activities) and process data (reflective journal, adherence checklist).

Summary Matrix

The summary matrix in Appendix G outlines the research questions, indicators,
data sources, and frequency, and is an overview of the components of evaluation,
including process and outcome evaluations. The instruments mentioned in the matrix are
included in the appendices. The evaluation will determine whether there is an effect of
example-based learning on information problem-solving development with self-
explanation prompts, explanation-help prompts. Additionally, it will determine the
experiences and processes associated with implementing EBL in a Middle Eastern higher
education institution, and provide proof of concept for academic staff in Gulf higher

education.
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Chapter Five: Findings and Discussion

The purpose of this study was to trial an instructional approach, example-based
learning, to develop an essential 21st century skill, information problem solving, in a
novel setting, Arabian Gulf higher education. The metaphor of a bridge has emerged in
parallel with this purpose. Renkl’s (2014) example-based learning instructional
framework has potential as a bridge between instructors and students in their cultural
border crossing in Western-modeled higher education in the Gulf. Brand-Gruwel et al.’s
(2009) information problem-solving model may empower Gulf students with the schema
and skills to bridge the knowledge and skills gap and join the knowledge economy.
Finally, indigenizing a Western-modeled approach to instruction and to information
problem-solving is, in itself, an iterative method of bridging that Phillips and Ochs (2004)
characterize as a process of synthesizing external features of one model into the practice
of the borrower country (Phillips & Ochs, 2004).

An embedded mixed methods design provides the structural integrity, to extend the
bridge metaphor, to pursue the study’s purpose through its interlinked quantitative and
qualitative research processes, including iterative evidence-based adjustments. This final
chapter describes the processes, experiences, and adjustments of the intervention
implementation as well as its outcomes, and closes with a forward-facing bridge,
connecting findings to theory, research, and practice. Figure 7 below outlines the driving

questions to understand the process and outcome of the study.
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Process evaluation
Have the necessary components of Renkl’s (2014) instructionally oriented
theory of example-based learning (EBL) been implemented adequately to

facilitate schema and skills development of the first two steps of Brand-Gruwel
et al.’s (2009) model of information problem-solving, defining the problem and
information search?

Outcome evaluation
Is there a difference in achievement of information problem-solving skills and
Internet behaviour between the clusters who received one of the two variations
of the treatment condition (EBL instruction with self-explanation or explanation-
help scaffolds) and the control group, who received no treatment?

RQ1 RQ2: RQ3: RQ4:

What Is there a difference in Is there a What results emerge
changes achievement of IPS skills  difference ~ from comparing the
occur in among the participants  in IPS exploratory qualitative
participants’  who receive one of the behaviour  data about
IPS skills as @ two variations of the as aresult  participants’ evaluation
result of treatment condition of receiving  of learning and
receiving (EBL instruction with worked qualitative data about
worked self-explanation or examples?  implementing the
examples? explanation-help intervention with
scaffolds) and the outcome quantitative
control group, who data measured on the
received no treatment? IPS skill instrument?

Figure 7. Driving questions of the study: process and outcome evaluation, and research
questions.

As the driving questions illustrate, information problem-solving skills form the
main construct and dependent variable of focus for the intervention. For this reason, it is

important to describe the adaptation and iterative adjustment of the tools to measure and
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assess participant performance of IPS skills. As discussed in the previous chapter, the IPS
skills test was adapted from the longer, more comprehensive tool used in Frérejean et
al.’s (2016) study. The three items used in the current study are almost identical in
wording to the original, and once the IPS skills test was developed, including translations
of instructions to Arabic, it was not changed. This was not the case with the rubric to rate
participants’ performance on the IPS skills test, also adapted from Frérejean et al. (2016).
In their 2016 study, Frérejean and colleagues developed and validated the rubric in a
European higher education setting where participants were proficient in the language of
instruction. In the current study, however, once the process of rating and analyzing
students’ response data began, it became evident that the rubric needed to be adjusted, or
indigenized due to validity concerns. Gulf participant responses represented an
unexpected range that was not reflected in the lower end of the ratings. This led to
consultation with the study advisors and Frérejean and a decision to make the rubric
context specific rather than general. Over time, the iterative and collaborative changes,
multiple rating processes, and analyses led to scores that more accurately reflected
student achievement of the target schema and skills. As such, it enhanced the validity of
the indigenized rubric (see Appendix I) to measure the two IPS steps, defining the
problem and searching for information. This reflects one way in which tools from
Western settings can be collaboratively adapted and tailored — or indigenized — to
maintain its utility and adhere to its original purpose.
Process of Implementation

The study launched on the first day of the fall, 2017 semester, August 20, 2017,

following approval from the Middle East Higher Education Institution (MEHEI),
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received June 22, 2017, and from the Johns Hopkins Institutional Review Board (IRB),
August 19, 2017. As expected, | was assigned five class sections with 119 registered
undergraduates of the introductory course on basic methods of scientific research.
Recruitment, consent, and sampling. Recruitment began in the initial class
sessions of week one of the semester. All 119 students are native speakers of Arabic, and
they viewed the Arabic-language recruitment video at least once and received two Arabic
consent forms, for themselves and a guardian (parent or husband). Almost 90% (n = 106)
consented to participate. Table 16 below illustrates the distribution of students into one of
the two treatment protocols, example-based learning with self-explanation (SEG) or
explanation-help (EHG) orienting activities, or regular instruction in the control (CTRL),
or no treatment, group. The two EBL treatment groups were of almost equal size and
comprised two class sections each, while the control group made up one class section and
was therefore less than half the size. These assignments were based on consent and
stratified random sampling, described below.
Table 16

Intervention Sample and Participant Grouping

Sample Participants
(students)

Group n % n %
Self-explanation (SEG) 50 42 44 415
Explanation-help (EHG) 50 42 45 425
Control (CTRL) 19 16 17 16.0
Total 119 100 106 100.0
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Stratified random sampling was completed in week three of the course in
consultation with the study advisors after participants had indicated consent.
Stratification was based primarily on English proficiency levels, using institutional
records as well as data from the online bilingual (Arabic-English) background survey,
completed in the first week of classes, which indicated the dominant medium of
instruction in participants’ high schools. Using a covariate of interest, English
proficiency, within the constraints of the study context and with pre-registered, in-tact
classes, is likely to have contributed to a representative cluster for each experimental
condition. Shadish et al. (2002) explain that when pre-test differences exist, they
influence the study results by virtue of their ‘chance’ nature, however pretests (in this
case English proficiency) enhance the application of statistical techniques to improve
statistical power. Further, and key to answering the research and outcome evaluation
questions, “they can be used to examine whether treatment is equally effective at
different levels of the pretest” (Shadish et al., 2002). Anecdotally, students at the MEHEI
tend to register for the same courses as their cohort (year of matriculation) peers from the
same major, and although this results in more homogeneity within class sections in terms
of cohort and major, heterogeneity exists in areas such as English proficiency. Class
schedule (time of day) of the in-tact class sections, as well as participant numbers in each
class, were also factors that guided the assignment of condition. Classes were scheduled
at three different times, two sections at 8am, two at 2pm, and one at 4pm, and class sizes

ranged from 19 to 28 students.

The study participants. Participants’ ages range from 18 to 24+ and averaged 20.2

years. Most (n = 46) were in their fifth semester as an undergraduate while the smallest
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number (n = 2) were in their first, at the time of the study. Figure 8 below illustrates the

participants’ length of time as matriculated students at the MEHEL

50
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Frequency
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Sth 4th 3rd 2nd 1st

semester (matriculated)

Figure 8. Participants’ time as registered undergraduates (matriculated) at the MEHEI.
Three majors are represented in each of the three stratified groups, with

over half of all participants in business (n = 57, 54%), a third in applied media (n

=36, 34%), and just over a tenth in engineering technology (n = 13,12.3%)).

According to institutional data and the background survey, only five participants

(4.7%) studied at private school prior to joining the MEHEI, while a very large

majority (n =101, 95.3%) went to public, or government, K-12 schools. As for

the dominant language of instruction in high school, three quarters of the

participants (n = 79) studied at Arabic-medium K-12 schools, while a fifth (n =

22) went to schools where English and Arabic were mixed 50/50 and the
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remainder (n = 5) in English-medium K-12 environments, as illustrated in figure 9.

L1English
M Arabic
[Jmix Arab/Eng

Figure 9. Participants’ dominant language of instruction in high school.

As discussed in the previous chapter, applicants must meet the language
proficiency requirement of IELTS 5.0 or CEPA 180 to matriculate. When they do not
meet one of these benchmarks, students have the option of studying in the institution’s
academic study skills preparation program, also called foundations, in six-week cycles
until they reach the required proficiency level. Data from the student background survey
indicate that over a third of participants (n = 40, 38%) spent no time in foundations,
meaning they entered the MEHEI as undergraduates. Institutional data of participants’
proficiency scores when they applied to the MEHEI confirm these reports with a 70:30
split between those below the cut-off (CEPA score of 180) and those above. Figure 10
illustrates the proportion of participants who directly entered the MEHEI (i.e., zero cycles

spent in foundations) and those who spent one to six cycles prior to matriculation.
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Mean = 1.37
St Dev. =1.362
N=108

Frequency

0 2 4 [

foundations cycle(s)
Figure 10: Six-week cycles spent in the MEHEI preparation program.

Indigenizing the intervention. The intervention was implemented as part of an
introductory research methods course in the general studies program. The MEHEI-based
course objectives and assessments encompassed the basic steps and related concepts of
scientific research and were determined by the institution. I designed and developed the
example-based learning instructional and learning materials and activities to develop
information problem-solving schema and skills steps one and two, the learning domain,
and four problem scenarios, the exemplifying domain. The scenarios (see Appendix J)
were related to four different challenges or barriers for Gulf citizens to gain employment
in the knowledge economy, specifically in the private sector. The topic was selected for
its relevance to students’ future goals and career aspirations. Also, Emiratis learn about
regional aspirations to transition to a knowledge economy in high school social science

courses, as well as in their Emirati studies courses in higher education (H. Alshamsi,
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personal communication, October 2016). As discussed in the introductory chapter, the
private sector in the UAE employs very few UAE citizens as evidenced in the extremely
low levels of representation — less than 2% (Austin, Chapman, Farah, Wilson, & Ridge,
2014; Forstenlechner et al., 2014). For young Emiratis, aged 15-24, unemployment is
high, at 23.1% (Barnett, Malcolm, & Toledo, 2015; Shaheen, 2011), which is an
additional reason this topic is likely to be relevant to higher education students.

The intervention, as implemented. Each of the main features of the intervention
was implemented in the study, despite a late start due to last-minute changes to the course
structure at the MEHEI. Recall that the main features include a whole task approach,
direct instruction of the two learning domain principles, namely Brand-Gruwel et al.’s
(2009) first two steps of information problem-solving, activities to orient learners to the
learning domain principles using worked examples (enacted and written), additional
problem-solving practice activities with feedback, and problem-solving (as part of the
research course).

The whole task approach enabled informal, formative evaluation of learners’
background knowledge in the learning domain as well as the exemplifying domain,
barriers for graduates to gain private-sector employment and enter the UAE knowledge
economy. Through concept and comprehension checks and close monitoring of students’
class work, I was able to identify knowledge gaps related to the exemplifying domain
(e.g., the link between MEHEI graduate outcomes and the knowledge economy), which
led to the development of additional materials and activities to build background
knowledge. A strong knowledge base of the exemplifying domain is likely to reduce

learners’ extraneous cognitive load which has the potential to inhibit development of the
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target learning domain (DeLeeuw & Mayer, 2008; Leppink, Paas, van Gog, van der
Vleuten, & van Merriénboer, 2014), IPS schema and skills.

Direct instruction of the learning domain principles was implemented as planned
and designed. For the first treatment, IPS step one principles were delivered via a ‘live’,
teacher-led presentation to each class section, following a lesson plan. For treatment two,
participants individually received direct instruction of IPS step two through a video,
accessed via the learning management system. In addition, all students learned more
global background information about the iterative processes of IPS steps one and two
through class discussions about Brand-Gruwel and colleagues’ extensive skills
decomposition research over the past two decades. Participants were surprised at the
findings that experts spend up to five times longer than novices on the four components
of step one to define the problem.

All participants completed the intervention treatment and tasks using the zest
feature of Blackboard, so that their responses could be recorded and linked to their
student IDs. To test and trouble shoot the mode and method of the intervention protocol,
all students completed a ‘trial run’ activity prior to this class in which they watched a
video independently, and answered questions, with total control over the process. They
also became familiar with opening documents (PDFs, Word) within the LMS, and
practiced pausing their activities to take notes.

As part of the direct instruction portion of the treatment for IPS step one,
participants viewed infographics of the four components of IPS step one, and received
electronic PDF versions. The same icons from the direct instruction infographic were

then used in the activities for both the control group participants, and the self-explanation
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and explanation-help groups as a reminder of the four iterative components of IPS step
one. Figure 11 below is a clip from the direct instruction materials (with text), and Figure
12 illustrates the infographic images with no text) displayed on the screen as part of the

treatment materials.

the steps

H#3

read task understand task + brainstorm what list the information
more than once write it in your you already know you need
words

Figure 11. Clip of infographic images and text used during direct instruction of the
principles, the four iterative components of IPS step one.

& 0O ]

Figure 12. Clip of infographic images used during orienting and learning activities —
without text - of the learning domain principles of IPS step one.

The intervention proceeded as designed for IPS step one, aside from the orienting
activity for problem scenario two, discussed in detail in the process evaluation below. In
all groups, students received feedback and explanations related to the principles via the
learning management system, as well as part of whole class discussions at the end of

sessions, and to launch follow up class sessions.
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Direct instruction of IPS two, searching for information, was via video rather than
‘live’. All participants observed a brief (2m 30s) video, again delivered via Blackboard,
the LMS, that illustrates the three main components, start with a plan (including list of
information needed, from IPS step one), think of suitable synonyms, and create a search
string using Boolean operators. Students controlled the activity individually and

independently, and took notes. Figure 13, below is an illustration of the video.

€« Films & TV = X

Boolean

+ syhonyms
oPerator Y 4

Figure 13. Screen capture of the video used for direct instruction of IPS step two,
searching for information.

As with the treatment for IPS one, participants received either enacted or written
worked examples (self-explanation and explanation-help groups) or learning activities
only (control group) using the same problem scenarios (see Appendix J). Similarly, all
participants received feedback during the treatment, as well as at the end of the session,
and the beginning of the following class session. More detailed analysis of the process of

the intervention is below.

146



Chapter 5 — Findings and Discussion

Process evaluation

Overall, the intervention was implemented as designed and with adequate, but not
high fidelity. Data from the reflective instructional journal, annotated checklist, and
artefacts from the treatment indicate that the three criteria for high fidelity, adherence,
dose, and differentiation, were met except for one portion of one of the two treatments.
Specifically, in the second of four treatment activities for IPS step one, both the self-
explanation and explanation-help groups received the same orientation activity, designed
for the EHG. This compromised fidelity as it pertains primarily to differentiation.

Adherence. The reflective journal, as well as MEHEI records from Blackboard and
other artefacts from the learning activities indicate that, broadly speaking, all learners
experienced phases one and two of Renkl’s (2014) example-based learning model. That
is, the first two stages of Renkl’s (2014) scaffolded, socio-constructivist support model,
principle encoding and relying on analogs, were implemented as designed, described in
the previous chapter. As part of the principle encoding phase - direct instruction treatment
sessions - participants received either live (IPS one) or video-based (IPS two) explicit
instruction and took notes. In each case, students responded to the question, What
questions do you have? at the end of the treatment session, and were encouraged to refer
to their notes and consider the application of the material (principles from IPS one or
two) in relation to their coursework or to their other college courses. For phase two of
Renkl’s (2014) model, relying on analogs, participants used the enacted and written
worked examples to complete the orienting activities in which they were prompted to
recognize (explanation-help) or explain (self-explanation) the IPS principles therein.

While the control group did not experience the worked examples (neither enacted nor
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written) or orienting activities, they did exploit the same four problem scenarios to
engage in comprehension and concept check activities designed to elicit recognition of
the same schema and skills. For each activity, participants received explanatory feedback.
These conditions reflect high fidelity of adherence to the instructional approach, Renkl’s
(2014) example-based learning, as designed.

Dose. High fidelity requires participants to attend each intervention session to
receive full dose of the treatment, as designed. Efforts to ensure high fidelity included
closely monitoring attendance and ensuring that all students who missed the originally
scheduled sessions had an opportunity to complete all treatments subsequently. All
participants attended almost every treatment session, and between one and four students
were absent during about four to six sessions overall, according to institutional
attendance records and journal entries. Because intervention materials were video-based
and individually controlled by participants, those who had been absent during designated
intervention class sessions were able to complete the activities in the common area of the
MEHETI instructors’ office. Just as with the in-class treatment, learners who had been
absent worked independently in the instructors’ office using their own devices (i.e.,
laptop, tablet, etc.), headphones and note-taking resources I was nearby to assist with any
technical or learning questions. These conditions represent high fidelity of dose.

Differentiation. Data from learning materials, students’ completed work, and the
reflection journal indicate clear and distinct differentiation between treatment and control
groups overall, with one exception. The self-explanation group (SEG) did not receive the
complete treatment as originally designed. The two SEG classes mistakenly received

example-help prompts — which do not elicit the orienting activity of self-explanation - for
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the second of their four treatment activities for the first treatment of the study, IPS one.
That is, SEG participants received one instead of two SEG treatment sessions, and
received the same treatment as the explanation-help participants, instead. While receiving
the enacted example related to problem scenario two, SEG participants viewed the same
video and activities as the EHG. Aside from this error, each group received the intended
treatment as designed, following Renkl’s (2014) model for the first two phases of
example-based learning, including the orienting activities, as well as the learning domain
schema and skills from Brand-Gruwel et al.” s (2009) model. This deviation from the
design may have compromised fidelity as it pertains to differences between the two
treatment groups vis-a-vis the orienting activity, but not in relation to the control group or
to the principles of EBL in general. Due to this mistake with the self-explanation group
during the first IPS treatment high fidelity through differentiation was mostly, but not
fully, achieved. This represents adequate-to-high fidelity overall.

Process evaluation informs the research and instructional design components of
implementation, however the experiences and performance of the participants — students
and instructors — are equally important. The next section, Findings, addresses not only an
outcome evaluation of the intervention, but also participants’ experience of the
treatments, including its impact on information problem-solving skills development,
performance, and behaviour, as well as on mental effort and evaluation of the training.

Participants’ experiences are examined in depth in the fourth and final research question.

Findings
The central purpose of this study was to implement and evaluate Renkl’s (2014)

example-based learning (EBL) instructional framework with Arabian Gulf higher
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education learners and specifically, to optimize participants’ cognitive load and facilitate
development of the initial skills and schema of the first two steps of Brand-Gruwel et
al.’s (2009) information problem-solving (IPS) model. In particular, the intervention was
designed to investigate two example-based learning orienting activities, self-explanation
and explanation-help, and contrast the treatments with a standard instructional approach
(no treatment). Measuring changes and differences among participants in their
information problem-solving skills and schema, then, played a key role in the design and
implementation of the study. As such, the dependent variable, IPS skills, is particularly
important.

The IPS skills measurement tool (see Appendix H), referred to herein as the IPS
skills test, and its rubric (Appendix I) were adapted, or indigenized, from the work by
Brand-Gruwel et al. (2009) and Frérejean et al. (2016) to meet the particular needs of the
learning and instructional context. Table 17 below outlines the three IPS skills test items,
prompts, and the related treatments. Items one and three of the IPS skills test are of
greatest relevance to the study purpose and intervention treatments, and are connected to
Brand-Gruwel et al.’s (2009) information problem-solving step one (defining the
information problem) and step two (searching for information) respectively. Item two on
the IPS skills test (describe the prompt in your own words) is related broadly to
information problem solving step one — defining the problem - and was part of the
original instrument, however the skill of paraphrasing and re-stating the information

problem was not directly addressed in instruction.
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Table 17

IPS Skills Test Items and Related Treatment

Item Prompt Related treatment (IPS step)

1  How would you start this assignment? Treatment one: iteratively engage in
What is your first step to do this work,  four activities to understand and

and why? define the task (IPS 1)

2 What do you have to do, exactly? Not explicitly addressed in the
Explain the assignment in your own treatment: paraphrase to define the
words task (IPS 1)

3 What would you type into Google? Treatment two: use search terms,

Boolean operators, and parentheses
to systematically search (IPS 2)

As described earlier, a single instrument or data set is insufficient to understand
the myriad factors at play in this complex setting (Creswell & Plano Clark, 2011). For
this reason, multiple measures and data sources, described below, enabled data gathering
to frame the responses to the four research questions. Table 18 outlines the research

questions and the measurement tools and frequency, and the results of analysis are below.
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Table 18

Research Questions and Measurements

Research question Measurement

RQ1 What changes occur in participants’ IPS 4 measures using Information

skills as a result of receiving worked examples? Problem-solving (IPS) Skills Test:
pre-test, post-test 1, post-test 2, and
retention

RQ?2 Is there a difference in achievement of IPS as above
skills among the participants who receive one

of the two variations of the treatment condition
(example-based learning instruction with self-

explanation or explanation-help scaffolds) and

the control group, who received no treatment?)

RQ23 Is there a difference in IPS behaviour as a 2 measures using Information
result of receiving worked examples? Problem-solving behaviour survey:
pre-test, retention

RQ4 What results emerge from comparing the 2 measures of Student evaluation of
exploratory qualitative data about training: post-test 1, post-test 2
participants’ evaluation of learning and
researcher-instructor qualitative data about
implementing the intervention with outcome
quantitative data measured on the IPS skill Reflective journal: throughout study
instrument?

2 measures of Mental effort survey:
post-test 1, post-test 2

Annotated instructional and learning
artefacts: throughout study

For the purposes of this analysis, my sample size is 106. Overall, each treatment
group was similar in terms of range of language proficiency at the time of application to
the MEHEI. This proficiency data, for some, may have been four years prior to the study.
Table 19, outlines the mean proficiency scores for each group, as well as the type of high

school they attended, and the academic stream.
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Table 19

Participant Group English Proficiency, High School Type, and High School Stream

Treatment group

self-explanation explanation-help control
(n=44) (n=45) (n=17)
English level M (SD) 172.2 (14.01) 169.6 (11.9) 168.9 (8.1)
High school type n
private 2 1 2
public 42 44 15
High school stream
n (% of group)
arts 32 (72%) 26 (59%) 15 (88%)
science 12 (28%) 18 (41%) 2 (12%)

Note. English level is the mean of each group’s CEPA exam score at the time of
application to the MEHEI. Minimum CEPA score for matriculation is 180, or IELTS 5.0.

Research Question 1

The first research question examines the changes in information problem-solving
skills for the two sets of treatment participants, self-explanation group (SEG, n = 44,
41.5%) and explanation-help group (EHG, n =45, 42.5%). Specifically, it asks, What
changes occur in participants’ IPS skills as a result of receiving worked examples?

Mean scores on the IPS skills test (Appendix H) and a paired samples t-test, by item
(i.e., items 1, 2, and 3, and by total score, the sum of scores, out of 10), were calculated at
pre-test and retention. Beginning with total scores (i.e., sum of items 1, 2, and 3, out of a
possible score of 10), results show that, on average, IPS skills performance of participants
who received treatment was higher at retention (M = 4.96, SD = 1.60) than at pre-test (M
=4.59, SD =1.71) and a t-test confirmed this to be a significant difference, #(75) = -

1.804, p =.075. This suggests that overall, information problem-solving skills for
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participants who received the worked examples (i.e., both self-explanation and
explanation-help groups) increased from pre-test to post-test levels. Table 20 summarizes
the treatment group IPS scores.

Table 20

Treatment Group IPS Performance: Pre-test versus Retention

Item 1 Understand  tem 2 Re-state Item 3 Create Total IPS S
ota core
problem problem search string
/4 (/10)
(/4) (/2) (/4)
Pre-test M=145(SD M=1.01(SD= M=194(SD= M=459 (SD=
0.971),n =82 0.728), n =86 1.148),n =82 1.714), n="176
Retention M =1.79 (SD M=091(SD= M=2.15(SD= M=496 (SD=
1.039) n=82 0.500), n =86 0.891),n =82 1.595), n="176
t (df) t(81)=-2.624 t(85)=1.195 t (81)=-1.546 ¢t (75)=-1.804
p (0=.05) 010 235 126 .075

Target IPS skills. Next, to investigate the changes in performance specifically of
information problem-solving skills one and two, defining the information problem and
searching for information (test items 1 and 3 respectively), results from mean scores and
paired samples #-test analyses also indicate performance gains between pre-test and
retention periods. For IPS skill one, treatment group participants showed significant
improvement, #81) =-2.624, p = .01 from pre-test (M = 1.45, SD = .97) to retention (M =
1.79, SD = 1.04). Treatment groups also improved their performance in IPS skill two
from pre-test (M = 1.94, SD = 1.15) to retention (M = 2.15, SD = .89), however the
difference was not statistically significant, #(81) = -1.546, p = .126. Note that the

treatment participants’ mean starting point at pre-test for skill two, information search,
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was higher than for both other items. This may explain why the gain was not significant.
In other words, with a higher starting point for this skill, there may have been less ‘room’
for significant improvement in the short time frame. Finally, findings indicate that
performance on item two of the IPS skills test was different for the treatment groups. As
noted earlier, this item elicited re-statement of the information problem or task in one’s
own words, a skill not explicitly addressed in the treatments or in instruction during the
semester. There was no significant change in performance from pre-test (M = 1.01, SD =
.73) to retention (M = .91, SD = .50), #85) = 1.195, p = .235.

Research Question 2

Research question two widens the analysis lens by including the control (no
treatment) group, and looks more closely at information problem solving skills
performance across all three groups, self-explanation, explanation-help, and control. It
asks, Is there a difference in achievement of IPS skills among the participants who
receive one of the two variations of the treatment condition (example-based learning
instruction with self-explanation or explanation-help scaffolds) and the control group,
who received no treatment?

Focus one: Treatment versus no treatment (control). Descriptive statistics of
mean pre-test and retention information problem-solving performance on each of the
three items of the IPS skills measure by group (treatment, combined and control) are
illustrated in Table 21. The results indicate that, for both the control and the treatment
groups, mean scores increased from pre-test to retention for items one (describe first
steps) and three (search string) but decreased for item two (re-state the problem) on the

measure. Re-stating the information problem was not explicitly targeted as part of the
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treatment. Instead, it was included within the principles and processes of IPS step one,
defining the information problem. The descriptive statistics also indicate that mean scores
on each item were lower for the control group at pre-test, so further analysis was needed
to take this into consideration. A one-way analysis of co-variance (ANCOVA) was
conducted to compare the retention performance levels of the control and treatment
groups with pre-test performance as the co-variate of interest. There was no significant
difference between the control and treatment groups in performance of IPS skills one (F
(1,94) = .463, p = .498) and two (F (1, 91) =.120, p = .730) when controlling for pre-test

performance.
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Table 21

IPS Test Scores at Pre-test and Retention, Treatment (aggregated) versus Control Group

Item 1 Understand problem (/4) Item 2 Re-state problem (/2) Item 3 Create search string (/4)

Pre-test Retention Pre-test Retention Pre-test
n M(SD) n M(SD) n M (SD) n M (SD) n M (SD)

Treatment 85 1.44(0.97) 86 1.76(1.04) 88 1.00(0.73) 87 0.91(0.50) 82 1.94(1.15)
Control 16 1.00(0.82) 16 1.50(0.73) 17 0.71(0.59) 16 0.63(0.62) 12 1.75(1.22)

88 2.10(0.90)
1.88 (1.11)
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Focus two: Self-explanation versus explanation-help versus no treatment
(control). To investigate differences among all three treatment groups in IPS skills
scores, descriptive statistics of mean pre-test and retention IPS skills scores by treatment
group were examined. Results are provided below, in Table 22. Findings indicate that, for
each IPS skills test item, the control groups mean scores were the lowest of the three
groups at pre-test and remained so at retention. As with the treatment versus no-treatment
analysis earlier, mean scores for each group increased from pre-test to retention for items

one and three, but not for item two. In fact, mean scores for each group decreased.
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Table 22

Self-explanation, Explanation-help, and Control Groups’ IPS Scores at Pre-test and Retention

Item 1 What do you do first?

Item 2 What is the task?

Item 3 What do you put in Google?

Pre-test Retention Pre-test Retention Pre-test Retention
n M(SD) n  M(SD) n  M(SD) n  M(SD) n  M(SD) n  M(SD)
Self-explanation 43 1.33(0.84) 43 1.53(0.98) 38 1.00(0.62) 42 0.93(0.51) 41 2.00(1.16) 43 2.19(0.82)
Explanation-help 42 1.55(1.09) 43 1.98(1.06) 40 0.95(0.64) 45 0.89(0.49) 41 1.88(1.14) 45 2.02(0.97)
Control 16 1.00(0.82) 16 1.50(0.73) 14 0.64(0.63) 16 0.63(0.62) 12 1.75(1.22) 17 1.88(1.11)

159



Chapter 5 — Findings and Discussion

A repeated measures analysis of variance (ANOVA) was conducted to compare the
effect of the treatment, example-based learning, on information problem solving skills
one (define the problem) and two (search) in the self-explanation, explanation-help, and
control (no treatment) conditions. The ANOVA compared differences among the groups’
scores at pre-test and retention. For IPS skill one, there was a significant between-
subjects effect of the treatment at the p <.016 level, F(2, 94) = .413, MSE = .280. Figure
14, below, illustrates the estimated marginal means of this analysis. These results suggest

that, among the three treatment groups, there is a treatment effect.
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Figure 14. Estimated marginal means, IPS skills test, item 1 (define the problem), pre-
test (time 1) to retention (time 2) for self-explanation, explanation-help, and control (no
treatment) groups.

For IPS skill two, results from the ANOVA found no significant between-subjects effect
of the treatment (p =.695, F(2,91) = .413, MSE = .365. Overall, these results suggest a

treatment effect for information problem solving skill one, define the problem, but not for
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skill two, searching for information. Given that IPS skill one was the focus of treatment
one, and was reinforced iteratively throughout the course, this result is not surprising.

A split plot within-subjects analysis of co-variance (ANCOVA) was conducted to
examine the differences among the treatment groups’ mean total scores on all four
measures, pre-test, post-test 1, post-test 2, and retention. Two between-subjects variables
were considered, treatment and English proficiency. Results indicate a significant main
effect for treatment, F(2, 68) = 10.39, MSE = 44.38, p < .001. Figure 15, below, is a line
chart of estimated marginal means for the independent variable, treatment. The same
analysis was conducted to test for differences based on English language proficiency,
with the matriculation cut-off, CEPA 180 (roughly the equivalent of an IELTS 5.0). As
with the treatment results, the split plot ANOVA findings suggest a significant main
effect for English proficiency, F(1, 69) = 10.22, MSE = 48.90, p < .002. Figure 16
provides the results, also in a line chart. Analysis of variance based on high school type
(public or private) did not reveal a significant main effect (F(1, 69) =.173, MSE = .948, p
<.679).

Together, these findings suggest a main effect for both treatment and English

proficiency, but not for high school type.
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Figure 15. 1PS skills test, item one, estimated marginal means among self-explanation,
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Figure 16. 1PS skills test, item one, estimated marginal means among self-explanation,

explanation-help, and control groups.
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Focus three: Self-explanation versus explanation-help. Finally, to examine
differences between the two treatment groups who received different orienting activities,
namely self-explanation and explanation help, descriptive statistics of mean scores on all
four IPS skills tests were calculated. Results indicate that, beginning at pre-test
performance levels, the explanation-help group outperformed the self-explanation group,
as indicated in Table 23, below. Given the unequal starting points, these results cannot be
interpreted as an effect of the type of orienting treatment.

Table 23

IPS Skills Performance on all Measures: Self-explanation versus Explanation-help

Self-explanation Explanation-help

n  M(@10)(SD) n M(/10)(SD)

Pre-test 40 438 (1.92) 38 4.68(1.61)
Post-test I 38 4.12 (1.61) 39 4.49 (1.39)
Post-test2 38 437 (1.44) 41 4.92(1.78)

Retention 42 4.71 (1.45) 43 491 (1.74)

An independent samples #-test was conducted to compare the performance on
individual IPS skills test items of the explanation-help and self-explanation participants
on all four IPS skills tests, namely baseline (pre-test), post-tests one and two, and
retention. For item one, which targeted information problem-solving skill one - defining
the problem, there was a significant difference (p = .053) immediately following
treatment one (focused on this particular skill). The explanation-help group, M = 1.88
(SD = .68), outperformed the self-explanation group M = 1.35 (SD = .66), t(79) = -3.545.

Similarly, a significant difference, p = 001, was found in post-test two, as the

163



Chapter 5 — Findings and Discussion

explanation-help group, M = 2.62 (SD = 1.08) outperformed the self-explanation group,
M=2.03 (SD=.79), ((78) =-2.777). No significant differences were found at pre-test (p
=.182) or retention (p = .542). Interestingly, performance was reversed with item three of
the IPS skills test on each measure, with the self-explanation group outperforming the
explanation-help group on each measure. There was no significant difference, however.
These findings are summarized in Table 24, below.

Table 24

Self-explanation and Explanation-help Group Scores, IPS Skills Test ltems I and 3

Self-explanation  Explanation-help

n M4 (SD) n M4 (SD) ¢ (df) p

Item 1 — first step
Pre-test 43 133(84) 42 1.55(1.09) -1.057(83) .182
Post-test 1 40 135(66) 41 1.88(0.68) -3.545(79) .053
Post-test 2 38 2.03(.79) 42 2.62(1.08) -2.777(78) .000
Retention 43 1.53(98) 43 1.98(1.06) -2.005(84) .542
Item 3 — search
Pre-test 41 2.00(1.16) 41 1.88(1.14) .479(80) .864
Post-test 1 40 1.78(92) 40 1.65(.92) .607 (78) .854
Post-test 2 38 1.50(.83) 43 1.42(1.01) .394(79) 457

Retention 43 2.19(82) 45 2.02(97)  .855(86)  .619

Research Question 3
The next research question shifts attention away from performance, and considers

participants’ information problem-solving behaviour with the question, Is there a
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difference in IPS behaviour as a result of receiving worked examples? Two data sources
were analyzed to understand treatment group participants’ behaviour as a result of
receiving worked examples. Qualitative data from the reflective journal as well as from
descriptive statistics of respondent self-ratings on the IPS behaviour survey indicate few
changes in information problem-solving behaviour between the beginning (pre-test) and
end (retention) of the course, as well as anomalous or contradictory results.

Reflective journal data indicate that participants persisted in their tendency to
collaborate with and rely on other students during class sessions for their learning. Data
from week one until the final weeks of the course suggest that students resisted working
on their own and complained about not being able to sit beside or work with their friends.
One excerpt from the journal from week six of the course reads, “It’s a very frustrating
experience to go through note-taking; if I do not monitor very closely, many just copy
from each other”. In addition, participants continued to seek further explanation of
myriad types of information from their peers in Arabic. For example, in the class session
following treatment two in which Boolean operators featured prominently, journal entries
indicate that students in each of the five sections asked, in Arabic, what Boolean meant as
they faced a search task related to their next research step. (In whole-class discussions
with each class section, fewer than three students knew what the term Boolean meant -
despite over one third (n = 35) of respondents indicating in the pre-test IPS behaviour
survey that they use Boolean operators in their studies.) Another student complained
about her low grade for work that did not meet basic requirements and stated that she had

done what her friend told her to do. This suggests that, instead of re-reading the task or
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asking for clarification, a fundamental element of IPS step one, she had sought the help
of a peer in class.

Participants’ self-ratings of the frequency of seeking assistance from others are
generally consistent with these observations. IPS behaviour survey data indicate that
treatment participants’ self-ratings on the item, When I do not understand the task
(assignment), I check with another student, on a scale from 1 (never) to 5 (always),
actually increased from a pre-test mean of 3.34 (SD = 1.13) to 3.47 (SD = 1.12) at
retention. Although the increase is not significant (p <.593), it is notable in that both pre-
and retention ratings are well above the 50% mark on the Likert continuum, i.e., likely
indicating more than 50% of the time. In addition, participant responses to another item,
When I get an assignment for my college course, I usually follow (or copy) what my
friends do. almost doubled from pretest levels at 7% of participant agreement to 11% at
retention. Overall, these findings indicate the tendency to collaborate with and seek
assistance from peers.

Data from the IPS behaviour survey and instructor’s reflective journal that related
more directly to the schema and skills targeted in the treatment were also analyzed.
Findings were contradictory. IPS behaviour survey data gathered in week one indicate
that almost 90% (n = 79) of treatment participants check (re-read) the assignment to see
what they still need. Conversely, data from the reflective journal from the class session
immediately following completion of the survey indicate that I had to circulate, and
monitor constantly during the pre-test measure for IPS skills. Instructions were in Arabic
and English, but as I indicated in the journal, “quite a few did not read beyond the red

text” (sample essay prompt) and started to answer the prompt itself, which was incorrect.
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That is, rather than respond to the IPS skills test instructions to explain, for example,
what their first step would be if they received the essay prompt, several respondents
simply began to address the essay prompt itself. Retention survey data for the same item
indicate a 2% increase to 91% (n = 81), which suggests that the treatment, along with my
consistent instructions and modeling to follow the instructions may be reflected in modest
increases in closer reading.

Research Question 4

Finally, research question four explores the aspect of experience of the intervention,
both by the participants and by me as both researcher and instructor. It asks, What results
emerge from comparing the exploratory qualitative data about participants’ evaluation
of learning and researcher-instructor qualitative data about implementing the
intervention with outcome quantitative data measured on the IPS skill instrument?

Analysis of multiple data sources was conducted to identify patterns and themes
related to the intervention. Data sources included the reflective journal and annotated
adherence checklist, participants’ notes and responses to learning activities, qualitative
and quantitative data from all participants’ evaluation of learning, and mental effort
ratings of treatment group participants following interventions one and two. Overall and
not surprisingly, findings portray a complex picture.

Participant experience. Overall, data from student evaluation of the training and
their own mental effort, along with qualitative data from observations and artefacts of
student work indicate that most participants were positive about the treatment, and that
less proficient learners found the training required more mental effort (cognitive load). In

addition, the design of the instructional intervention, especially its initial stage, seemed to
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be effectively matched with students’ preferred learning approach. Observation data from
the reflective journal indicate that students sat in pairs or small groups, especially at the
beginning of the course, and took very few notes. In each class, between five to ten
students took no notes until strongly encouraged to do so. In the early stages of the
course, very few students asked questions. These findings suggest a preference for
collaboration and a reluctance to engage in active learning, including comprehension
checks.

Evaluation of the training. Treatment group participants evaluated the training
experience immediately following intervention treatment one (information problem-
solving skill one, defining the information problem) and two (searching for information).
Control group participants did not complete evaluations of their experiences with the
regular approach they received. Descriptive statistics of mean scores indicate that
perceptions were overwhelmingly positive about the orienting task learning experiences,
1.e., self-explanation and explanation-help treatments. Results show that 95% (n =81, SD
= .22) of treatment group participants agreed with the statement, The training activities
helped me to understand how to begin a research project. after treatment one, and this
was even greater at 98.7% (n =81, SD = .25) following the second treatment. A t-test
found that the difference is not significant (#(80) = -1.136, p = .259).

To compare perceptions between self-explanation and explanation-help group
members, descriptive statistics of mean scores were calculated on the item above related
to perceived benefits of the treatment for starting one’s research. Results indicate that,
overall, the explanation-help group felt more positive about the treatment than the self-

explanation following both treatments. As Table 25 illustrates, the EHG indicated 5% and
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8% more agreement than the SEG that the first and second treatments respectively were

beneficial for starting their research.
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Table 25

Mean Ratings of Agreement of Training (Treatment) Benefits for Starting Research

IPS step one training
% agreement

IPS step two training
% agreement

Treatment n M n M
Self-explanation 43 90.9 39 89.7
Explanation-help 45 95.6 43 97.7

Qualitative data (in their original form) from treatment group participants are

consistent with the overall positive indicators. Table 26, below, provides representative

comments.

Table 26

Treatment Group Participant Evaluation Comments

Self-explanation participants

Explanation-help participants

very helpful and new and very useful
because it will me a lot during my

research (Participant 144)

In the past I think that the research is too
difficult, but now when I learn how to do
it with this training, its be easier for me

(Participant 137)

it helped me a lot in understanding the
information and in remembering them, i
think it is a useful method (Participant
110)

it helps a lot to know what we have to do
in the project and give us a lot of

knowledge (Participant 208)

its a good training every class i learn new

thing (Participant 207)

Interesting and I learned new things for
searching that I didn't know it before
(Participant 202)
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The qualitative data also suggest that some participants were building awareness
that the treatment represented more than a class activity and was a strategy that could be
transferred to other contexts. According to one respondent from the explanation-help
group, “i am sad because i didn't took this subject firstly, it can help me a lot in other
general subject,really 1 know my self 1 will learn a lot of things this semester” (Participant
244). Further, some participants commented about the nature of the orienting activities.
For instance, Respondent 103 of the self-explanation group stated that “its different that
the usual, more declaration of the idea”. This perception may also reflect emerging meta-
awareness, possibly as a result of the additional step of articulating the principles in the
worked examples that self-explanation group participants took. Similarly, an explanation-
help group participant also noted the emphasis of the activities on specific content (i.e.,
principles) in her statement, “I liked this kind of learning because it let the student more
focusing” (Participant 234).

A small number of students communicated that the treatment was simply
“different” (Respondent 103, self-explanation group), and perhaps more challenging as
the following three comments indicate:

e “long but good” (Respondent 107, SEG)

e “it was useful but tiring at the same time” (Respondent 111, SEG)

e “its good , but it takes a lot of time sometimes” (Respondent 123, SEG)
Importantly, each of these contributions is from the self-explanation group and followed
the second intervention treatment, related to information search strategies. These themes
are consistent with my observations as I circulated and monitored during the treatment

activities. Journal entries indicate that most students in each class session said that the
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search strategy (IPS step two) treatment was very tiring, and many sighed heavily once
they completed it. Again, the journal data suggest that students found the independent
learning aspect of the activities challenging as they appeared uncomfortable sitting on
their own and controlling their own devices. Journal data also indicate that, in each class,
a small number (maximum »n = 5) voiced resistance to the independent learning mode for
each treatment and wanted to remain seated next to their friends and share devices. In
addition, during the video-based independent work, data from the journal indicate that
students’ expressions appeared to be very serious which contributed to the perception that
the participants were not enjoying the tasks. The contradicting perceptions across the
different data sources may be better understood with analysis of mental effort data.
Mental effort. Using a scale from zero (very, very low) to nine (very, very high),
all participants — treatment and control - rated the mental effort they had exerted during
the four learning activities (problem scenarios associated with barriers to employment in
the UAE private sector) twice: first, for defining the information problem (IPS one, an ill-
defined problem), and second, for formulating a search strategy (IPS two, a well-defined
problem). Analysis of mean scores suggest that, on average, and not controlling for
differences within each group, participants exerted more mental effort or bore greater
cognitive load for IPS skill two, information search strategy. A paired samples t-test was
conducted to compare reported mental effort between the two IPS skills, and findings
suggest that there was a significant difference (p = .001) between participants’ mental
effort during the second information problem-solving skill, formulating a search strategy
(M =5.47,SD = 1.93) and the first IPS skill, defining the information problem (M = 4.77,

SD =1.82), t (96) = -3.43). Results from a second paired samples t-test with participants
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grouped by treatment indicate a similar pattern with participants rating their mental effort
higher for the second IPS skill associated with information search. The differences in
mean scores for each treatment were significant for the two treatment groups, but not for
the control group, with SEG at p =.004 and EHG at p = .096, as indicated in Table 27
below. Overall, the explanation-help group rated their mental effort the highest of all
three groups for both treatments, which is notable given the qualitative data from only the
self-explanation characterizing the second treatment especially as lengthy and tiring.
Table 27

Mental Effort by Treatment Focus (IPS Step 1 versus IPS Step 2)

Mental effort
Group Treatment focus M@9) N SD t df p
‘ 1 - define problem 4.37 38 1.715
Self-explanation 2 - search strategy 526 38 1.826 -3.043 37 .004
_ 1 - define problem 5.05 43 1.988
Explanation-help 2 - search strategy 563 43 2138 -1.703 42 .096
1 - define problem 5.00 16  1.506
Control 2 - search strategy 5.56 16 1.590 1187 15 254

English proficiency and mental effort. An independent samples #-test was
conducted to compare mental effort ratings grouped by participants’ proficiency levels,
based on the English cut-off score for matriculation at the MEHEI, a CEPA score of 180
(as described earlier). For IPS 1 (defining the problem, an ill-structured problem), there
was a significant difference (t(50.895) = 3.906, p = 0.001) in the mental effort ratings by
less proficient (n =74, M = 5.19, SD = 1.64) and the more proficient (n =31, M =3.77,
SD = 1.84) participants. These data suggest that, on average and not controlling for

differences within each group, the schema building activity associated with defining an
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information problem may be more challenging for students with limited or low English
proficiency. That is, as English proficiency rises, mental effort to engage in IPS one,
defining the information problem, requires less mental effort, or cognitive load.

High versus low English proficiency and performance. A t-test analysis was
conducted to compare mean scores of each item on the IPS skills test, and overall
performance between participants with low and high English proficiency. Once again, the
matriculation cut-off score of 180 on the national proficiency exam, CEPA, was used to
determine high and low proficiency. Results indicate that high proficiency participants’
performance (M = 77.01, SD = 23.32) on IPS skills test item 2 was higher than that of the
low proficiency participants (M = 50.00, SD = 30.05) and the difference was statistically
significant (#(84) = -4.232, p = .001).

In addition, a mean score was calculated from the total scores on each IPS skills
test item across the four measures (pre-test, post-test one, post-test two, and retention,
i.e., sum total of each of the four scores for item one, a sum of item two scores, etc.). A ¢-
test analysis of these means comparing low and high proficiency participants’
performance yielded similar results. High proficiency participants outperformed low
proficiency participants overall for each item on the IPS skills test., and the difference
was also significantly significant (#(69) =-3.674, p = 001 for the total scores, as detailed

in Table 28, below.
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Table 28

Comparison of IPS Skills Performance: Low versus High English Proficiency

Total score per item

Item English level n M SD t (df) p

1 firststep  low (<179) 52 40.50 14.72 -1.759 (80) <.082
high (>180) 30 46.46 14.83

2 re-state low (<179) 57 50.00 30.05 -4.232 (84) <.001
high (>180) 29 77.01 23.32

3 search low (<179) 52 4291 15.31 -2.295(77) <.024
high (>180) 27 50.93 13.51

Total low (<179) 45 46.71 14.01 -3.674 (69) <.001
high (>180) 26 58.97 12.69

Instructor experience. The process evaluation outlines the practical, applied
aspect of implementing an intervention under experimental conditions with three groups
of students. Contrary to expectations, the reflective journal does not suggest any
difficulty approaching the instruction of each treatment group differently and as designed.
I had taught the research course twice before in the same setting (i.e., the MEHEI) using
a regular, or traditional, approach (i.e., more teacher-centred) mixed with pockets of
student-centred instruction and attention to the process rather than product of research.
For this reason, beginning the treatment with a teacher-centred approach, per Renkl’s
(2014) example-based learning model, was not problematic.

Effort and skill, both technical and pedagogical, were both strong factors in my
experience of the intervention. The level of student support provided with example-based
learning, including materials development for modeling the target schema and skills and

scaffolding in the form of feedback mechanisms, was much higher than with the regular
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MEHEI instructional approach. Designing and developing the instruction, enacted and
written worked examples, tailored prompts to orient learners to the learning domain
principles, and learning experiences with an exemplifying domain that was of interest and
value to students was a complex professional challenge. On reflection, this level of effort
requires a great deal of commitment and iterative reflection, along with reference to
theoretical, empirical, and applied instructional supports. In addition, substantial
technical skills are required to design, develop, and deliver the treatment electronically,
using Blackboard, the learning management system, as well as Camtasia and several
other information and communications technology (ICT) resources. While the effort
spent and skills gained in this experience were welcome and beneficial, I question
whether most academic staff in higher education in the Gulf would be prepared to
undertake these additional steps and professional learning activities to implement EBL to
this extent.

Reflective journal data suggest that, in addition to the instructional design and ICT
skills required to implement the EBL intervention, extensive reflection was needed. Data

% ¢

suggest that extensive consideration of learners’ “starting point” of understanding and
proficiency is a regular and central reflective practice to ensure effective delivery of EBL.
Participants in the study were beginner information problem-solvers with novice-level
schema and skills as well as limitations and challenges in English proficiency.
Considering these factors alongside reflection on the opportunities afforded by Gulf

learners’ preference for teacher-centred learning was an iterative and effective practice.

This reflective practice meant that learners’ capacity to emulate and their passive
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approach to learning were viewed as complementary and effective factors matched to the
initial teacher-centred component of EBL, direct instruction.

Finally, the constraints in the MEHEI around last-minute changes to the curriculum
and assessment of the research course proved to be a substantial challenge within the
treatment experience. As an instructor, I draw on numerous factors to try to motivate
students, including assessment. The intervention as planned incorporated components of
the research process that were designed to scaffold skills development and elicit
behaviours that had been assessed in previous iterations of the course. For example,
proportion of grades had previously been 20 to 30% higher for the process of developing
a research focus (similar to IPS step one) and finding suitable resources (as with IPS step
two). One of the changes to the course resulted in a shift in balance of content about the
research process (i.e., vocabulary, prescribed order of steps, APA citation components)
rather than the process itself. This meant that students were responsible for a large
amount of information from MEHEI in-house resources. The shift to more discrete point
assessment (e.g., assessments based on multiple choice items for 65% of the course
grade) and a focus on the in-house materials about the research process. Given
participants’ language challenges, this posed a comprehension challenge, and the
reflective journal data indicate that students became much more focused on memorizing
the course materials (i.e., definitions) towards the second half of the course. Figure 17
below shows an email message from a student alongside an excerpt from course materials
and illustrates the language proficiency challenge (not to mention the content knowledge

challenge).
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Fall 2017 Student Email Message (anon.)

hi mis caldweel i send the draf her due to i dont no frome wher can i shment it

Fall 2017 MEHEI Course Content (excerpt)

3.1.9.5 STRATIFIED SAMPLING

Stratified sampling is a probablitiy sampling method and a form of random sampling in
which the population is divided into two or more groups (strata) according to one or more
common attributes.

Stratified random sampling intends to guarantee that the sample represents specific sub-
groups or strata. Accordingly, application of stratified sampling method involves dividing
population into different subgroups (strata) and selecting subjects from each strata in a
proportionate manner. The table below illustrates simplistic example where sample group
of 10 respondents are selected by dividing population into male and female strata in order

to achieve equal representation of both genders in the sample group.

Figure 17. Student writing sample and MEHEI course materials excerpt.

This example reflects an instructional challenge when facilitating schema and skills
development for novice learners. The main challenge seems to be competing notions of
‘purpose’ between national strategies (joining the knowledge economy), institutional
graduate outcomes (building information literacy and critical thinking skills), course
objectives and assessment practices (discrete point testing), and myriad instructional
aims, not to mention the aspirations and goals of students. As outlined in a previous
chapter, competing priorities related to curricular adjustments in Gulf higher education is
characterized largely by and non-systematic reduction of content and extensive
simplification (Aydarova, 2012; Khelifa, 2009; Sonleitner & Khelifa, 2005). The findings
in the current study related to the main effect of English on performance of information

problem-solving schema and skills, alongside the mismatch indicated in Figure 17
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between student English proficiency levels and institutional curricular materials, shed
light on the faculty response not only to competing priorities in the learning context, but
also to student needs. Implementing a promising instructional intervention to develop a
critically important learning domain is therefore a challenge in a complex, multi-faceted

learning environment.

Discussion and Conclusions

This study involved the design, development, implementation, and evaluation of an
intervention, the first two phases of Renkl’s (2014) instructional approach, example-
based learning, in a Gulf higher education setting to develop students’ information
problem-solving schema and skills, based on steps one and two of Brand-Gruwel et al.’s
(2009) model.
Treatment Effects

Results from the analysis suggest a treatment effect especially for the first step of
information problem-solving, defining the problem, a complex, ill-defined, iterative
process. During the study, IPS step one was reinforced after its initial treatment focus
through a holistic overview at the beginning of the second treatment, IPS step two,
searching for information. Additionally, findings indicate a confounding effect of English
language proficiency but not for high school type (public versus private). These findings
suggest support for the use of examples as concrete exemplars to support novice learners’
schema and skills development, and are consistent with the emerging extant empirical
support for the use of example-based learning in ill-structured domains without

algorithmic solutions, discussed earlier. These domains include heuristic strategies,
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counselling, and essay writing (Cattaneo & Boldrini, 2016; Kyun et al., 2013; Renkl et
al., 2009).

As for the orienting activities, self-explanation and explanation-help, findings
suggest that there was no significant difference in performance between the two treatment
groups overall. However, the explanation-help group’s performance was significantly
stronger for information problem-solving step one, defining the problem, immediately
following both treatments. Further, in terms of experience of the treatments, data suggest
that the explanation-help group were more positive overall in their perceptions of the
treatments than the self-explanation group, despite rating their mental effort the highest
of the three groups for both treatments. On the other hand, qualitative data indicate that
several self-explanation group participants perceived the treatments to be long and tiring.
No such sentiments were evident in the EHG comments. Empirical research by Wittwer
and Renkl (2010) and Schworm and Renkl (2006) suggests that participants have more
positive views of their learning with explanation-help prompts than with self-explanation.
Wittwer and Renkl (2010) suggest potential for long term retention from the instructional
explanations due to positive conceptual knowledge gains. Relevant to the study context,
Renkl and Atkinson (2007) note that explanation-help scaffolds may be especially well-
suited to environments in which students are not yet able to sufficiently or accurately
explain or communicate declarative knowledge of a learning domain principle. Taken
together, these findings suggest that explanation-help scaffolds may be more effective for
Gulf students with low proficiency due to participants’ positive views - despite high

mental effort ratings.
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Given that no research on information literacy or information problem-solving
instruction in the Gulf exists (Al-Muomen et al., 2012; Martin, 2016), much less on
example-based learning, these results are promising, and shed light on the role of
language proficiency. Further, there is a dearth of empirical exploration of elements of
EBL to develop IPS in higher education globally (J. Frérejean, personal communication,
March 20, 2017), and the current study contributes to understanding of the instructional
approach, learning domain, and their application and relevance in a non-Western setting.
Treatment Experience: Bridging Teaching and Learning

Findings from empirical research and the current study indicate that example-based
learning has potential to meet Gulf students and academic staff where they are in terms of
their teaching and learning approach. The intervention treatments started with teacher-
centred direct instruction of the target learning domain principles, a learning experience
both familiar and preferable to Gulf students (Alalami et al., 2015; Brownie et al., 2015;
Gallagher, 2011; Souleles, 2013). This preference for more didactic schooling by Gulf
students was also reported in the needs analysis survey data, described earlier. Recall that
the same needs analysis findings from Gulf academic staff also indicate that their
teaching approach becomes more teacher-centred in the Gulf than in prior higher
education settings, despite their perception that a learner-centred approach is more
effective. Journal data from the intervention depict common observations that
participants approached learning with more passive behaviours and reliance on
collaboration. For example, data illustrate that especially at the beginning of the course,
participants sat in pairs or small groups, took very few notes, and asked almost no

questions. These observational data are consistent with previous empirical research by

181



Chapter 5 — Findings and Discussion

Diallo (2014), Souleles (2013), and Wheeler and Anderson (2010) in Gulf higher
education settings which found similarly passive learning behaviour. Further, studies by
Hatherley-Greene (2012) and Gallagher (2011) suggest that Gulf learners’ K-12 passive
learning experiences, including the emphasis on rote memorization, factor heavily in their
learning behaviour in higher education and these factors shed light on participants’
expectation that materials will be provided (e.g., PDF of principles) so there is little need
to take notes, for example.

To the newcomer to Gulf higher education, this may be perceived as a barrier,
however the intervention findings suggest that example-based learning has potential for
bridging both novice students and academic staff from a passive, rote-learning approach
to one that relies more on schema and skills development with scaffolding that gradually
is decreased.

Limitations

Sampling. The small number of clusters in the study was a potential issue.
Torgerson et al. (2010) argue that assigning several clusters to a group is required,
especially to have the power to observe important differences (p. 153), however five
clusters were assigned to only three groups. This may have lead to differences among the
groups that are not of statistical significance (Torgerson et al., 2010). This also exposed
the study to the threat of attrition. Although not a feature specific to stratified randomized
design, attrition is a threat to the reliability of randomized control trials in general
(Torgerson et al., 2010) and is particularly related to the small number of clusters,

especially because the control group is a single cluster. If participants had decided to
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withdraw from the study at any point, generalizability of findings would especially have
been affected negatively (i.e., weakened).

Measurement.

Indigenization of measurement tools. Measuring information problem-solving
schema and skills using a tool and approach from a Western context was challenging.
The participants in Brand-Gruwel et al.’s (2009) study, conducted in Europe, studied in a
language in which they are likely proficient, and were likely quite different from Gulf
learners with low and limited English proficiency, studying in English, their second
language. Though adaptations were made to the measurement tool (IPS skills test),
including bilingual instructions, the method of assessment was unfamiliar to students and
their performance may not reflect their actual levels of IPS skills. In addition, the
adjustments to the rubric also suggest the need for extensive indigenization in order to
accurately reflect Gulf learners’ performance. The challenges and potential pitfalls
associated with the extensive adjustments to curriculum and materials without systematic
oversight are important to navigate with sensitivity in Gulf higher education settings, as
discussed in chapter one. Adherence to the rigour and key components of the original
tools was maintained in collaboration with the study advisors, however more research is
needed to validate and further understand the adaptations.

Qualitative data. An embedded mixed methods research design is beneficial in its
broad scope of data collection, however given the dearth of research on Gulf students’
perspectives, behaviours, and experiences of learning in Western-modeled higher
education environments, a more ethnographic design would yield richer data and

understanding, especially if the researcher spoke Gulf Arabic. Further qualitative research
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that captures the student experience and related perceptions would enhance understanding
of this neglected perspective. Approaches such as focus groups and think aloud protocols,
conducted in participants’ first language, Arabic, would complement the other measures
of and contributions by students. This would also illuminate the difficulties of discerning
whether learner performance reflects the learners’ actual schema and skills, or their
ability to demonstrate their understanding effectively and accurately through the medium
of English.

English proficiency measures. The English language proficiency measure was,
for the majority of participants, more than two years old. The scores may not have
reflected students’ actual proficiency level and thus, findings of a confounding effect of
English must be considered with caution.

Academic culture. Finally, a challenging issue related to a socio-cultural
characteristic of study participants is their tendency to cooperate and collaborate
extensively on all aspects of academic work, both in and out of class. During the
treatment and data gathering, including the IPS test and student surveys, students made
efforts to collaborate and/or copy each others’ work. Measuring this behaviour is
problematic and was not within the scope of this study. As discussed in chapter one,
Arab-Islamic epistemology and the tendency towards passive, rote-learning approaches
may be incompatible with certain Western instructional practices that engage students in
individualized and active, participatory learning through constructivist or other learner-
centred approaches (AlAlami et al., 2013; Brownie et al., 2015; Minnis, 1999; Minnis,

2006; Souleles, 2013). Anecdotally, this represents a daily pedagogical challenge when
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learners rely on one another for task comprehension and completion, for example, and for
translation of instructions and materials.
Implications for Research

This study was a first attempt to indigenize an approach — Renkl’s (20140 EBL -
and learning domain- Brand-Gruwel et al.’s (2009) IPS — in a Gulf setting. Replicating
the study or, at minimum, testing and re-testing the tools, would enhance the validity of
the adapted IPS skills test and its rubric, and provide opportunities to enhance reliability.

The positive student ratings of the treatments, combined with the findings of a
treatment effect, suggest potential for further research to further examine the instructional
approach, Renkl’s (2014) example-based learning, in Gulf settings. More in depth
understanding of the effect of the familiar teacher-centred aspect of direct instruction, as
well as the perception of having concrete exemplars (worked examples) in both enacted
(modeled) and written form as scaffolds is needed. Results from empirical research in
Gulf settings (Aydarova, 2012; Bashir-Ali, 2011; Belhiah & Elhami, 2015; Brownie et
al., 2015; Hatherley-Greene, 2014) as well as from the current study’s needs analysis
suggest that Gulf students prefer a teacher-centred approach. The needs analysis findings
also suggest that faculty become more teacher-centred in the Gulf, which indicates
common ground for an instructional approach like EBL. Further research is needed to
investigate the extent to which the qualitative and quantitative findings from the current
intervention study reflect that example-based learning and its use of direct instruction
naturally builds on this common ground. Additional examination of the hybrid nature of
example-based learning, which appears teacher-centred but in fact supports student

independence through its anticipation of commonly experienced misconceptions and skill
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deficits (Wittwer & Renkl, 2008), may reveal opportunities to expand its implementation
in Gulf education settings.

In addition, the study results suggest further support for the use of concrete
examples as an instructional alignment with Gulf students’ skill of emulation (Bashir-Ali,
2011). Further research to better understand this relationship between concrete enacted
and written worked out examples with students’ ability to emulate is needed, especially in
settings where learners have novice-level schema and skills in ill-structured domains such
as information problem-solving. Findings from these investigations in Gulf settings could
be compared to empirical research of the use of example-based learning in ill-structured
domains such as heuristics strategies, argumentation, counselling, and essay writing
(Atkinson et al., 2000; Cattaneo & Boldrini, 2016; Kyun et al., 2013; Renkl et al., 2009;
Schworm & Renkl, 2007).

To better understand the type of EBL scaffolds to effectively orient Gulf students
to the target principles and rules of the learning domain, further research to build on the
findings in the current study regarding self-explanation and explanation-help is needed.
While the differences between the SEG and EHG at retention were not significant, the
findings following both treatments that suggest significant gains by the EHG versus the
SEG are noteworthy, especially in light of the EHG participants’ more positive ratings of
the treatments. This is in spite of their higher mental effort ratings. For Gulf and other
students who are less proficient in English and therefore not yet able to accurately explain
declarative knowledge of a principle, research to understand the most effective orienting

activity is needed.
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Finally, information literacy, including its sub-skill, information problem-solving,
represents not only a basic human right (UNESCO, 2016) and meta-competency of the
knowledge economy (Lloyd, 2003), but also, according to Bruce (2002), a critical literacy
with potential to be a catalyst to transform the information society into the learning
society of tomorrow. Nonetheless, IL and IPS remain underrepresented in higher
education curricula and classrooms (Walraven et al., 2008; Weiner, 2014). At the same
time, findings from empirical research (Badke, 2005; Kracker, 2002) and the needs
analysis indicate that faculty have knowledge and skills gaps related to information
literacy. In light of the academic, professional, and social importance of IL and IPS,
further research to address the schema and skills for success in a knowledge economy is
crucial.

Implications for Practice

As noted earlier, example-based learning and its incorporation of direct instruction
and the use of concrete examples as scaffolds has potential to meet Gulf academic staff
and students where they are in terms of their teaching and learning approach. Given the
empirical evidence of non-systematic reduction and simplification of content — by up to
two-thirds (Aydarova, 2012), complemented and supported by the needs analysis
findings, EBL may represent a highly structured framework to build student capacity
(schema and skills), rather than reduce learning expectations. EBL offers a
straightforward instructional approach with decades of empirical support (Atkinson et al.,
2000) for its effectiveness in diverse settings with both well- and ill-defined learning
domains. Further, with its use of scaffolds — and their gradual reduction — EBL facilitates

learner independence.
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Time is another important implication of this study. Designing, developing,
implementing, and evaluating example-based learning, especially high quality, effective
written and enacted worked examples, is complex and requires substantial time
commitments. I have a background in education and instructional design, however a
substantial portion of Gulf higher education academic staff do not. Both the time
commitment and requisite pedagogical skills might preclude others from implementing
EBL in their instruction. Therefore, scaling the treatment may require more of an
institutional commitment to EBL as well as to information problem-solving for its
success. The opportunities for scaling and sustaining the positive and beneficial aspects
of the treatment and its learning domain, information problem-solving, are extensive due
to its flexibility of delivery using technology and the Internet. That is, despite its
significant design and development investments, discussed above, there is great potential
for sharing and disseminating EBL materials to develop information problem-solving
through the use of multi-media platforms and sharing the materials via the world wide
web and other networks.

Finally, as discussed earlier, institutional support and prioritization of information
problem-solving as an iterative process of schema and skills development is lacking not
only in Gulf higher education, but in many international settings. In order for faculty and
other academic staff to invest the time and reflection required for professional schema
and skills development, there may need to be greater support at an institutional and
curricular level for IPS with an emphasis on process rather than material about IPS, and

discrete point assessment thereof.
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Conclusions

The process, outcomes, and experiences of implementing and evaluating an
instructional approach and a learning domain that originate from Western epistemological
and socio-cultural contexts in a novel environment is a complex endeavour. It requires
attention to the rigours and standards of empirical research so that findings can be
understood within a broad community of peers. Moreover, and perhaps more importantly,
it requires careful consideration of the social and cultural systems in which the
intervention will be experienced. During this research and instructional experience,
certain metaphors have emerged to frame the factors of the problem of practice, and to
consider interventions to effect change.

First, the gap between Gulf students’ Arab-Islamic K-12 academic culture and that
of the Western-modeled higher education environment can be understood through
Hatherley-Greene’s (2014) cultural border crossing lens. Then, there is the schema and
skills gap in learners’ information problem-solving process, and the resulting gap
between graduates’ skills and the needs of Gulf knowledge economy employers. For this,
we have Hvidt’s (2015) characterization of Gulf learners leapfrogging as a means to
closing the gap by somehow bypassing the constructivist, active learning developmental
learning processes as part of iterative schema and skills building. Two challenging
processes — a cultural border crossing across a socio-cultural gap, and leapfrogging over
important learning processes. At the end of this experience that began with academic staff
perceptions and ended with students’ and my own experiences, I see a bridge that has
potential to facilitate both challenging processes. The bridge is made up of the instruction

and scaffolding of example-based learning and the meta-competency of information
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literacy and its sub-skill, information problem-solving. Example-based learning can
bridge both students and academic staff and scaffold both teaching and learning processes
towards more constructivist, learner-centred classroom experiences. Similarly,
information problem-solving, as part of information literacy, represents the essential skill,
according to Lloyd (2003) and the catalyst to transform society (Bruce, 2002). As such it
can bridge the schema and skills gap as an alternative to leapfrogging over the iterative,
sometimes difficult, progression from novice to expert information problem solvers and

engaged participants in the Gulf knowledge economy.

190



References

References

Abdalla, I. A., & Al-Homoud, M. A. (2001). Exploring the implicit leadership theory in
the Arabian Gulf states. Applied Psychology: An International Review, 50(4), 506-
531. doi:10.1371/journal.pone.0109585

Abduljawad, H. (2015). Challenges in cultivating knowledge in university-industry-
government partnerships? Qatar as a case study. The Muslim World, 105(1), 58-77.
doi:10.1111/muwo.12080

Abouchedid, K. (2006). The state of academic apartheid in Arab universities: A radical
pedagogical analysis. Near and Middle Eastern Journal of Research in Education,
1(1), 1-10. doi:10.5339/nmejre.2006.1.1

Abouchedid, K., & Abdelnour, G. (2015). Faculty research productivity in six Arab
countries. International Review of Education, 61(5), 673-690. doi:10.1007/s11159-
015-9518-5

Abu-Rabia, S., & Maroun, L. (2005). The effect of consanguineous marriage on reading
disability in the Arab community. Dyslexia (10769242), 11(1), 1-21.
doi:10.1002/dys.271

Adikata, A. A., & Anwar, M. A. (2006). Student library use: A study of faculty
perceptions in a Malaysian university. Library Review, 55(2), 106-119.
doi:10.1108/00242530610649602

AlAlami, U., Al-Saleh, M., & Rahal, T. (2013). Stress in higher education: A study of
mismatched instruction as a contributing factor in female Emirati undergraduate
students. Learning and Teaching in Higher Education: Gulf Perspectives, 10(1), 1-

13. Retrieved from http://Ithe.zu.ac.ae/

191



References

Al-Krenawi, A., & Graham, J. R. (2006). A comparison of family functioning, life and
marital satisfaction, and mental health of women in polygamous and monogamous
marriages. International Journal of Social Psychiatry, 52(1), 5-17.
doi:10.1177/00207640060061245

Al-Krenawi, A., Graham, J. R., & Slonim-Nevo, V. (2002). Mental health aspects of
Arab-Israeli adolescents from polygamous versus monogamous families. The
Journal of Social Psychology, 142(4), 446-460. doi:10.1080/00224540209603911

Al-Muomen, N., Morris, A., & Maynard, S. (2012). Modelling information-seeking
behaviour of graduate students at Kuwait university. Journal of Documentation,
68(4), 430-459. doi:10.1108/00220411211239057

American Library Association. (2000). Information literacy competency standards for
higher education. Retrieved from
http://www.ala.org/acrl/standards/informationliteracycompetency

American Library Association, (. (2016). About ACRL. Retrieved from
http://www.ala.org/acrl/aboutacrl

Argelagos, E., & Pifarré, M. (2016). Key information-problem solving skills to learn in
secondary education: A qualitative multi-case study. Journal of Education and
Learning, 5(4), 1. Retrieved from
http://www.ccsenet.org/journal/index.php/jel/article/view/61426

Ashoor, M. (2005). Information literacy: A case study of the KFUPM library. The

Electronic Library, 23(4), 398-409. doi:10.1108/02640470510611463

192



References

Ashour, S., & Fatima, S. K. (2016). Factors favouring or impeding building a stronger
higher education system in the United Arab Emirates. Journal of Higher Education
Policy and Management, 38(5), 576-591. doi:10.1080/1360080X.2016.1196925

Atkinson, R. K., Derry, S. J., Renkl, A., & Wortham, D. (2000). Learning from examples:
Instructional principles from the worked examples research. Review of Educational
Research, 70(2), 181-214. doi:10.3102/00346543070002181

Atkinson, R. K., & Renkl, A. (2007). Interactive example-based learning environments:
Using interactive elements to encourage effective processing of worked examples.
Educational Psychology Review, 19(3), 375-386. doi:10.1007/s10648-007-9055-2

Austin, A., Chapman, D., Farah, S., Wilson, E., & Ridge, N. (2014). Expatriate academic
staff in the United Arab Emirates: The nature of their work experiences in higher
education institutions. Higher Education, 68(4), 541-557. doi:10.1007/s10734-014-
9727-z

Aydarova, O. (2012). If not "the best of the west," then "look east": Imported teacher
education curricula in the Arabian Gulf. Journal of Studies in International
Education, 17(3), 284-302. doi:10.1177/1028315312453742

Aydarova, O. (2013). Package, seal, and sell: Global flows and transformations in teacher
education. Global Studies Journal, 5(2), 171-182.

Badia, G. (2016). Question formation: A teachable art. College & Undergraduate
Libraries, 23(2), 210-216. doi:10.1080/10691316.2016.1167501

Badke, W. B. (2005). Can't get no respect: Helping faculty to understand the educational
power of information literacy. The Reference Librarian, 43(89-90), 63-80.

10.1300/J120v43n89 05

193



References

Badry, F., & Willoughby, J. (2016). Higher education revolutions in the Gulf. Abingdon,
Oxon: Routledge.

Bahrain Polytechnic. (2016). Industry: What we offer. Retrieved from
http://www.refworks.com/refworks2/default.aspx?r=references|MainLayout::init
Bandura, A. (1986). Models of human nature and causality. Social foundations of thought
and action: A social cognitive theory (pp. 1-28). Englewood Cliffs, NJ: Prentice-

Hall.

Barnett, A. H., Malcolm, M., & Toledo, H. (2015). Shooting the goose that lays the
golden egg: The case of UAE employment policy. Journal of Economic Studies,
42(2), 285-302. doi:10.1108/JES-10-2013-0159

Bashir-Ali, K. (2011). Socio-cultural theory and its place in the development of the
teacher education program at the higher colleges of technology. Education, Business
and Society: Contemporary Middle Eastern Issues, 4(2), 106-113.
doi:10.1108/17537981111143837

Belhiah, H., & Elhami, M. (2015). English as a medium of instruction in the Gulf: When
students and teachers speak. Language Policy, 14(1), 3-23. doi:10.1007/s10993-014-
9336-9

Bendriss, R., Saliba, R., & Birch, S. (2015). Faculty and librarians' partnership:
Designing a new framework to develop information fluent future doctors. Journal of
American Librarianship, 41, 821-838. doi:10.1016/j.acalib.2015.09.003

Bowler, L. (2010). The self-regulation of curiosity and interest during the information
search process of adolescent students. Journal of the American Society for

Information Science and Technology, 61(7), 1332-1344. doi:10.1002/as1.21334

194



References

Braaksma, M. A. H., Rijlaarsdam, G., & van den Bergh, H. (2002). Observational
learning and the effects of model-observer similarity. Journal of Educational
Psychology, 94(2), 405-415. doi:10.1037/0022-0663.94.2.405

Brand-Gruwel, S., Kammerer, Y., van Meeuwen, L., & van Gog, T. (2017). Source
evaluation of domain experts and novices during web search. Journal of Computer
Assisted Learning. 33(3), 234-251. doi:10.1111/jcal.12162

Brand-Gruwel, S., Wopereis, 1., & Vermetten, Y. (2005). Information problem solving by
experts and novices: Analysis of a complex cognitive skill. Computers in Human
Behavior, 21(3), 487-508. doi:10.1016/j.chb.2004.10.005

Brand-Gruwel, S., Wopereis, 1., & Walraven, A. (2009). A descriptive model of
information problem solving while using Internet. Computers & Education, 53,
1207-1217. doi:10.1016/j.compedu.2009.06.004

Brownie, S. M., Williams, G., Barnewall, K., Bishaw, S., Cooper, J. L., Walter, R., . . .
Kuzemski, D. (2015). Pedagogy and culture: an educational initiative in supporting
UAE nursing graduates prepare for a high-stakes nursing licensing examination.
International Journal of Higher Education, 4(1), 200-216.
doi:10.5430/ijhe.v4n1p200

Bruce, C. S. (2002). Information literacy as a catalyst for educational change: A
background paper. Information Literacy Meeting of Experts, Prague, Czech
Republic: US National Commission on Libraries and Information Science. Retrieved

from http://eprints.qut.edu.au/4977/1/4977 1.pdf

195



References

Bruce, C. S. (2011). Information literacy programs and research: An international review.
The Australian Library Journal, 49(3), 209-218.
doi:10.1080/00049670.2000.10755921

Buckner, E. (2011). The role of higher education in the Arab state and society: Historical
legacies and recent reform patterns. Comparative & International Higher Education,
3, 21-26. Retrieved from http://higheredsig.org/cihe/Number03-06.pdf

Bury, S. (2011). Faculty attitudes, perceptions and experiences of information literacy: A
study across multiple disciplines at York University, Canada. Journal of Information
Literacy, 5(1), 45-64. doi:10.11645/5.1.1513

Caldwell, K. (2016). Information literacy in higher education in the Gulf — educator
perceptions — for REVIEWERS. Retrieved from
http://www.surveygizmo.com/s3/2685901/information-literacy-in-higher-education-
in-the-Gulf-educator-perceptions-for-REVIEWERS

Cannon, A. (1994). Faculty survey on library research instruction. RQ, 33(4), 524-541.
Retrieved from
http://www.jstor.org/stable/20862531?seq=1#page scan_tab contents

Carlson, J., Fosmire, M., Miller, C. C., & Nelson, M. S. (2011). Determining data
information literacy needs: A study of students and research faculty. Portal:
Libraries and the Academy, 11(2), 629-657. doi:10.1353/pla.2011.0022

Catalano, A. J. (2016). Streamlining LIS research: A compendium of tried and true tests,

measurements, and other instruments. Santa Barbara, CA: Libraries Unlimited.

196



References

Cattaneo, A. A. P., & Boldrini, E. (2016). You learn by your mistakes: Effective training
strategies based on the analysis of video-recorded worked-out examples. Vocations
and Learning, 10(1), 1-26. doi:10.1007/s12186-016-9157-4

Chang, J., Lee, M., Su, C., & Wang, T. (2016). Effects of using self-explanation on a
web-based Chinese sentence-learning system. Computer Assisted Language
Learning, 30(1-2), 44-63. doi:10.1080/09588221.2016.1241806

Chapman, D., Austin, A., Farah, S., Wilson, E., & Ridge, N. (2014). Academic staff in
the UAE: Unsettled journey. Higher Education Policy, 27(1), 131-151.
doi:10.1057/hep.2013.19

Chartered Institute of Library and Information Professionals, (CILIP). (2013).
Information literacy - definition. Retrieved from
http://www.cilip.org.uk/cilip/advocacy-campaigns-awards/advocacy-
campaigns/information-literacy/information-literacy

Chen, D. H., & Dahlman, C. J. (2005). The knowledge economy, the KAM methodology
and world bank operations. Washington, DC: The World Bank.

Chen, 1., & Chang, C. (2009). Cognitive load theory: An empirical study of anxiety and
task performance in language learning. Electronic Journal of Education Psychology,
7(18), 729-745. doi:10.25115/ejrep.v7i18.1369

Chen, O., Kalyuga, S., & Sweller, J. (2015). The worked example effect, the generation
effect, and element interactivity. Journal of Educational Psychology, 107(3), 689-

704. doi:10.1037/edu0000018

197



References

Chi, M. (1978). Knowledge structures and memory development. In R. S. Siegler (Ed.),
Children's thinking: What develops? (pp. 73-96). Hillsdale, NJ: Lawrence Erlbaum
Associates Inc.

Chi, M., Bassok, M., Lewis, M. W., Reimann, P., & Glaser, R. (1989). Self-explanations:
How students study and use examples in learning to solve problems. Cognitive
Science, 13(2), 145-182. doi:10.1207/s15516709¢cog1302 1

Chung, E., & Yoon, J. (2015). An exploratory analysis of international students'
information needs and uses. Exploration Et Analyse Des Besoins Et Des Utilisations
D'Information Des Etudiants Internationaux., 39(1), 36-59.
doi:10.1353/i1s.2015.0000

Clark, R. C., Nguyen, F., & Sweller, J. (2006). Efficiency in learning: Evidence-based
guidelines to manage cognitive load. San Francisco, CA: Pfeiffer.

Clark, R. E., Yates, K., Early, S., & Moulton, K. (2010). An analysis of the failure of
electronic media and discovery-based learning: Evidence for the performance
benefits of guided training methods. In K. H. Silber & R. Foshay (Eds.). Handbook
of Training and Improving Workplace Performance, Volume 1: Instructional Design
and Training Delivery. (pp. 263-297). New York: John Wiley and Sons.

Cobb, T. (2018). Text-based concordances. Retrieved from
http://www.lextutor.ca/conc/text/

Cooper, G., & Sweller, J. (1987). Effects of schema acquisition and rule automation on
mathematical problem-solving transfer. Journal of Educational Psychology, 79(4),

347-362. doi:10.1037/0022-0663.79.4.347

198



References

Cowan, N. (2001). The magical number 4 in short-term memory: A reconsideration of
mental storage capacity. Behavioral and Brain Sciences, 24, 87-114.

Creswell, J. W., & Plano Clark, V. L. (2011). Designing and conducting mixed methods
research (2nd ed.). Thousand Oaks, CA: SAGE Publications.

Cyphert, D., & Lyle, S. P. (2016). Employer expectations of information literacy:
Identifying the skills gap. In B. J. D'Angelo, S. Jamieson, B. Maid & J. R. Walker
(Eds.), Information literacy: Research and collaboration across disciplines (pp. 53-
79). Fort Collins, CO: WAC Clearinghouse and University Press of Colorado.

DaCosta, J. W. (2010). Is there an information literacy skills gap to be filled? An
examination of faculty perceptions and activities relating to information literacy in
the united states and england. College & Research Libraries, 71(3), 203-222.
doi:10.5860/0710203

Davidson, C. (2010). The higher education sector in the Gulf: History, pathologies, and
progress. In C. Koch, & L. Stenberg (Eds.), The EU and the GCC: Challenges and
prospects under the swedish EU presidency (pp. 61-78). Dubai: Gulf Research
Center.

Davidson, C. (2012). Higher education in the Gulf: a historical perspective. In C.
Davidson, & P. Mackenzie (Eds.), Higher education in the Gulf states: Building
economics, politics and cultures (SOAS Middle East issues) [Kindle version].
London: Saqi Books.

DeLeeuw, K. E., & Mayer, R. E. (2008). A comparison of three measures of cognitive

load: Evidence for separable measures of intrinsic, extraneous, and germane load.

199



References

Journal of Educational Psychology, 100(1), 223-234. doi:10.1037/0022-
0663.100.1.223

Diallo, I. (2014). Emirati students encounter western teachers: Tensions and identity
resistance. Learning and Teaching in Higher Education: Gulf Perspectives, 11(2), 1-
14. Retrieved from http://Ithe.zu.ac.ae/

Diao, Y., & Sweller, J. (2007). Redundancy in foreign language reading comprehension
instruction: Concurrent written and spoken presentations. Learning and Instruction,
17(1), 78-88. doi:10.1016/j.learninstruc.2006.11.007

Dickson, M., & Kadbey, H. (2014). 'That's not the way I was taught science at school!'
How pre-service primary teachers in Abu Dhabi, United Arab Emirates are affected
by their own schooling experiences. Science Education International, 24(3), 332-
350. Retrieved from http://www.icaseonline.net/seiweb/

Dickson, M., & LeRoux, J. (2012). Why do Emirati males become teachers and how do
cultural factors influence this decision? Learning and Teaching in Higher
Education: Gulf Perspectives, 9(2), 1-16. Retrieved from http://Ithe.zu.ac.ae/

Dickson, M. (2012). Wide-scale educational reform in Abu Dhabi, United Arab Emirates:
What do the teacher training students think? Journal of Teacher Education and
Educators, 1(2), 203-228. Retrieved from http://jtee.org/

Dickson, M. (2013). School improvements in Abu Dhabi, United Arab Emirates: Asking
the 'expert witnesses'. Improving Schools, 16(3), 272-284.
doi:10.1177/1365480213501060

Donn, G., & Al Manthri, Y. (2013). Education in the broader Middle East: Borrowing a

baroque arsenal Symposium Books.

200



References

Dubicki, E. (2013). Faculty perceptions of students' information literacy skills
competencies. Journal of Information Literacy, 7(2), 97-125. doi:10.11645/7.2.1852

Dusenbury, L., Brannigan, R., Falco, M., & Hansen, W. B. (2003). A review of research
on fidelity of implementation: Implications for drug abuse prevention in school
settings. Health Education Research, 18(2), 237-256. doi:10.1093/her/18.2.237

Eisenberg, M. B., & Berkowitz, R. E. (1992). Information problem-solving: The big six
skills approach. School Library Media Activities Monthly, 8(5), 27-29, 37, 42., 8(5),
27-29. Retrieved from https://eric.ed.gov/?1d=EJ438023

Eisenberg, M. B., & Johnson, D. (2002). Learning and teaching information technology--
computer skills in context. ERIC digest. Retrieved from
https://www.ericdigests.org/2003-1/skills.htm

Ennis, C. A. (2015). Between trend and necessity: Top-down entrepreneurship promotion
in Oman and Qatar. The Muslim World, 105(1), 116-138. doi:10.1111/muwo.12083

Ericsson, K. A. (2006). The influence of experience and deliberate practice on the
development of superior expert performance. In K. A. Ericsson, N. Charness, P. J.
Feltovich & R. R. Hoffman (Eds.), Cambridge handbook of expertise and expert
performance (pp. 683-704). Cambridge, United Kingdom: Cambridge University
Press.

Ewers, M. C. (2013). From knowledge transfer to learning: The acquisition and
assimilation of human capital in the United Arab Emirates and the other Gulf states.

Geoforum, 46, 124-137. do1:10.1016/j.geoforum.2012.12.019

201



References

Ewers, M. C. (2015). Oil, human capital and diversification: The challenge of transition
in the UAE and the Arab Gulf states. The Geographical Journal, 182(3), 236-250.
doi:10.1111/geo0j.12138

Fareed, M., & Afzal, M. (2014). Estimating the inbreeding depression on cognitive
behavior: A population based study of child cohort. Public Library of Science One,
9(10), 1-16. doi:10.1371/journal.pone.0109585

Faul, F., Erdfelder, E., Lang, A., & Buchner, A. (2007). GPower 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behavior Research Methods, 39(2), 175-191. doi:10.3758/BF03193146

Findlow, S. (2006). Higher education and linguistic dualism in the Arab Gulf. British
Journal of Sociology of Education, 27(1), 19-36. doi:10.1080/01425690500376754

Forstenlechner, 1., Selim, H., Baruch, Y., & Madi, M. (2014). Career exploration and
perceived employability within an emerging economy context. Human Resource
Management, 53(1), 45-66. doi:10.1002/hrm.21553

Frérejean, J., van Strien, J., Kirschner, P., & Brand-Gruwel, S. (2016). Completion
strategy or emphasis manipulation? task support for teaching information problem
solving. Computers in Human Behavior, 62, 90-104. doi:10.1016/j.chb.2016.03.048

Gallagher, K. (2011). Becoming and re-becoming a teacher in the Arabian Peninsula:
Amal's story of hope. Teacher Development, 15(2), 141.
doi:10.1080/13664530.2011.571491

Gee, J. P. (2008). A sociocultural perspective on opportunity to learn. In P. A. Moss, D.
C. Pullin, J. P. Gee, E. H. Haertel & L. J. Young (Eds.), Assessment, equity, and

opportunity to learn (pp. 76-108). New York, NY: Cambridge University Press.

202



References

Glaser, R. (1992). Expert knowledge and processes of thinking. In D. F. Halpern (Ed.),
Enhancing thinking skills in the sciences and mathematics (pp. 63-75). Hillsdale, NJ:
Lawrence Erlbaum.

Greenberg, R., & Bar-Ilan, J. (2014). Information needs of students in Israel - A case
study of a multicultural society. Journal of Academic Librarianship, 40(2), 185-191.
doi:10.1016/j.acalib.2013.10.002

Gregory, E., Hardiman, M., Yarmolinskaya, J., Rinne, L., & Limb, C. (2013). Building
creative thinking in the classroom: From research to practice. International Journal
of Educational Research, 62, 43-50. doi:10.1016/j.1jer.2013.06.003

Gross, M., & Latham, D. (2012). What's skill got to do with it?: Information literacy
skills and self-views of ability among first-year college students. Journal of the
American Society for Information Science and Technology, 63(3), 574-583.
doi:10.1002/asi.21681

Grossnickle, E. (2016). Disentangling curiosity: Dimensionality, definitions, and
distinctions from interest in educational contexts. Educational Psychology Review,
28(1), 23-60. doi:10.1007/s10648-014-9294-y

Gulf Labor Markets and Migration (GLMM) Programme. (2018). GCC: Percentage of
nationals and non-nationals in employed population in GCC countries (national
statistics, latest year or period available. Retrieved from
http://gultmigration.eu/percentage-of-nationals-and-non-nationals-in-employed-

population-in-gcc-countries-national-statistics-latest-year-or-period-available/

203



References

Gullikson, S. (2006). Faculty perceptions of ACRL's information literacy competency
standards for higher education. The Journal of Academic Librarianship, 32(6), 583-
592. doi:10.1016/j.acalib.2006.06.001

Hajjar, D. P., Moran, G. W., Siddiqi, A., Richardson, J. E., Anadon, L. D., &
Narayanamurti, V. (2014). Prospects for policy advances in science and technology
in the Gulf Arab states: the role for international partnerships. International Journal
of Higher Education, 3(3), 45-57. doi:10.5430/ijhe.v3n3p45

Hamdan, A. (2014). The road to culturally relevant pedagogy: Expatriate teachers'
pedagogical practices in the cultural context of Saudi Arabian higher education.
McGill Journal of Education, 49(1), 201-226. doi:10.7202/1025778ar

Hardesty, L. (1995). Faculty culture and bibliographic instruction: An exploratory
analysis. Library Trends, 44(2), 339-367. Retrieved from
https://www.ideals.illinois.edu/bitstream/handle/2142/8028/librarytrendsv44i2i_opt.
pdf?seque

Hardiman, M. M. (2012). Brain-targeted Teaching Model for 21*' Century Schools.
Thousand Oaks, CA: Corwin.

Hatherley-Greene, P. J. (2012). Cultural border crossings in the UAE. (No. 6). Ras Al
Khaimah, UAE: Sheikh Saud Bin Saqr Al Qasimi Foundation for Policy Research.
Retrieved from http://www.algasimifoundation.com/en/publication/40/cultural-
border-crossings-in-the-uae

Hatherley-Greene, P. J. (2014). Cultural border crossings in the UAE: Improving
transitions from high school to higher education. Germany: LAP LAMBERT

Academic Publishing.

204



References

Head, A. J. (2008). Information literacy from the trenches: How do humanities and social
science majors conduct academic research? College & Research Libraries, 69(5),
427-445. doi:10.5860/crl.69.5.427

Hefter, M., Berthold, K., Renkl, A., Riess, W., Schmid, S., & Fries, S. (2014). Effects of
a training intervention to foster argumentation skills while processing conflicting
scientific positions. Instructional Science, 42, 929-947. do1:10.1007/s11251-014-
9320-y

Hemmati, F., & Mortazavi, M. (2017). The effect of different types of written scaffolds
on EFL learners' perception of writing self-regulatory skills. Reading & Writing
Quarterly, 33(1), 71-81. doi:10.1080/10573569.2015.1087897

Hensley, R. B. (2004). Curiosity and creativity as attributes of information literacy.
Reference & User Services Quarterly, 44(1), 31-36. Retrieved from
https://journals.ala.org/index.php/rusq

Higher Colleges of Technology, (HCT). (2016). The learning model. Retrieved from
http://www.hct.ac.ae/en/about/learning-model/

Hijazi, R., Zoubeidi, T., Abdalla, 1., AI-Waqfi, M., & Harb, N. (2008). A study of the
UAE higher education sector in light of Dubai's strategic objectives. Journal of
Economic & Administrative Sciences, 24(1), 68-81.
doi:10.1108/10264116200800004

Hilbert, T. s., Renkl, A., Schworm, S., Kessler, S., & Reiss, K. (2008). Learning to teach
with worked-out examples: A computer-based learning environment for teachers.
Journal of Computer Assisted Learning, 24(4), 316-332. doi:10.1111/5.1365-

2729.2007.00266.x

205



References

Hill, C. J., Bloom, H. S., Black, A. R., & Lipsey, M. W. (2008). Empirical benchmarks
for interpreting effect sizes in research. Child Development Perspectives, 2(3), 172-
177. doi:10.1111/5.1750-8606.2008.00061.x

Holliday, W., & Li, Q. (2004). Understanding the millenials: Updating our knowledge
about students. Reference Services Review, 32(4), 356-366.
doi:10.1108/00907320410569707

Horwitz, E. K. (2016). Factor structure of the foreign language classroom anxiety scale:
Comment on Park (2014). Psychological Reports, 119(1), 71.
doi:10.1177/0033294116653368

Horwitz, E. K., Horwitz, M. B., & Cope, J. (1986). Foreign language classroom anxiety.
The Modern Language Journal, 70(2), 125-132. doi:10.1111/j.1540-
4781.1986.tb05256.x

House, R., Javidan, M., Hanges, P., & Dorfman, P. (2002). Understanding cultures and
implicit leadership theories across the globe: An introduction to project GLOBE.
Journal of World Business, 37(1), 3-10. doi:10.1016/s1090-9516(01)00069-4

Hiibner, S., Niickles, M., & Renkl, A. (2010). Writing learning journals: Instructional
support to overcome learning-strategy deficits. Learning and Instruction, 20(1), 18-
29. doi:10.1016/j.learninstruc.2008.12.001

Hughes, H. (2013). International students using online information resources to learn:
Complex experience and learning needs. Journal of further and Higher Education,

37(1), 126-146. doi:10.1080/0309877X.2011.644778

206



References

Hvidt, M. (2015). The state and the knowledge economy in the Gulf: Structural and
motivational challenges. The Muslim World, 105(1), 24-45.
doi:10.1111/muwo.12078

IBM Corporation. (2017). Statistical package for the social sciences (SPSS).

International Federation of Library Associations, (IFLA). (2015). Beacons of the
information society: The Alexandria proclamation on information literacy and
lifelong learning. Retrieved from http://www.ifla.org/publications/beacons-of-the-
information-society-the-alexandria-proclamation-on-information-literacy

Jabeen, M., Yun, L., Rafiq, M., Jabeen, M., & Tahir, M. A. (2014). Information literacies
in academic and research libraries of Beijing, China: Practices, methods and
problems. Information Development, 32(3), 579-591.
doi:10.1177/0266666914562845

Johnston, B., & Webber, S. (2003). Information literacy in higher education: A review
and case study. Studies in Higher Education, 28(3), 335.
doi:10.1080/03075070309295

Johnston, N., Mavodza, J., & Jirjees, J. M. (2015) Exploring the extent to which English
LIS masters programs in the UAE and Qatar meet the skills and knowledge needs of
employers in the library and information studies field. Cape Town IFLA WLIC 2015,
1-12. Retrieved from http://library.ifla.org/1187/1/169-Johnston-en.pdf

Johnston, N., Partridge, H., & Hughes, H. (2014). Understanding the information literacy
experiences of EFL (English as a foreign language) students. Reference Services

Review, 42(4), 552-568. do1:10.1108/RSR-05-2014-0015

207



References

Kalyuga, S., Ayres, P., Chandler, P., & Sweller, J. (2003). The expertise reversal effect.
Educational Psychologist, 38(1), 23-31. doi: 10.1207/s15326985ep3801 4

Karabenick, S., & Moosa, S. (2005). Culture and personal epistemology: U.S. and Middle
Eastern students’ beliefs about scientific knowledge and knowing. Social Psychology
of Education, 8(4), 375-393. doi:10.1007/s11218-005-1826-3

Kashif, M., Hassan, A., & Hassan, H. (2011). Students and libraries: The perspective of
faculty in a Pakistani university. Asian Journal of University Education, 7(1), 69-84.
Retrieved from http://education.uitm.edu.my/ajue/

Kelly, M. (2011). Balancing cultures at the American university of Kuwait. Journal of
Arabian Studies, 1(2), 201-229. doi:10.1080/21534764.2011.630893

Kennedy, L., Cole, C., & Carter, S. (1999). The false focus in online searching: The
particular case of undergraduates seeking information for course assignments in the
humanities and social sciences. Reference & User Services Quarterly, 38(3), 267-
273. Retrieved from https://journals.ala.org/index.php/rusq

Khelifa, M. (2009). Reflective practice in a cross-cultural university setting: A theoretical
model. Learning and Teaching in Higher Education: Gulf Perspectives, 6(1), 1-16.
Retrieved from http://Ithe.zu.ac.ae/

Kim Chi, D., & Nahl, D. (2011). Information literacy instruction in four Vietnamese
universities. Asia-Pacific Conference Library & Information Education Practice,
337-347.

Kim, S. U. (2015). Enablers and inhibitors to English language learners' research process
in a high school setting. School Library Research, 18, 1-36. Retrieved from

http://www.ala.org/aasl/pubs/slr

208



References

Kirk, D., & Napier, D. (2009). The transformation of higher education in the United Arab
Emirates: Issues, implications, and intercultural dimensions. In J. Zajda (Ed.),
Nation-building, identity and citizenship education: Cross-cultural perspectives,
globalisation, comparative education and policy research 3 (pp. 131-141) Springer
Science and Business Media. doi:10.1007/978-1-4020-9318-0 10

Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why minimal guidance during
instruction does not work: An analysis of the failure of constructivist, discovery,
problem-based, experiential, and inquiry-based teaching. Educational Psychologist,
41(2), 75-86. d0i:10.1207/s15326985ep4102 1

Kosior, A., Barth, J., Gremm, J., Mainka, A., & Stock, W. (2015). Imported expertise in
world-class knowledge infrastructures: The problematic development of knowledge
cities in the Gulf region. Journal of Information Science Theory and Practice, 3(3),
17-44. doi:10.1633/JISTaP.2015.3.3.2

Kracker, J. (2002). Research anxiety and students' perceptions of research: An
experiment. Part I. Effect of teaching Kuhlthau's ISP model. Journal of the American
Society for Information Science & Technology, 53(4), 282-294.
doi:10.1002/asi.10040

Kracker, J., & Wang, P. (2002). Research anxiety and students' perceptions of research:
An experiment. Part II. Content analysis of their writings on two experiences.
Journal of the American Society for Information Science & Technology, 53(4), 295-

307. doi:10.1002/as1.10041

209



References

Kuhlthau, C. C. (1991). Inside the search process: Information seeking from the user's
perspective. Journal of the American Society for Information Science (1986-1998),
42(5),361-371. doi: 10.1002/(sici)1097-4571(199106)42:5<361::aid-asi6>3.0.co;2-#

Kuhlthau, C. C., Heinstrom, J., & Todd, R. J. (2008). The 'information search process'
revisited: Is the model still useful? Information Research, 13(4). Retrieved from
http://www.informationr.net/ir/

Kuhlthau, C. C. (2003). Rethinking libraries for the information age school: Vital roles in
inquiry learning. Library Skills, 22(4), 3-5. Retrieved from
http://www.accessola.org/web/SLIC/Home/SLIC/Default.aspx?hkey=7f1fbae4-
8964-447b-bd24-07a7b67848b5

Kuhlthau, C. C., Maniotes, L., & Caspari, A. (2015). Guided inquiry: Learning in the
21st century (2nd ed.). Westport, CT: Libraries Unlimited.

Kyun, S., Kalyuga, S., & Sweller, J. (2013). The effect of worked examples when
learning to write essays in English literature. The Journal of Experimental
Education, 81(3), 385-408. doi:10.1080/00220973.2012.727884

Lemke-Westcott, T., & Johnson, B. (2013). When culture and learning styles matter: A
Canadian university with Middle-Eastern students. Journal of Research in
International Education, 12(1), 66-84. doi:10.1177/1475240913480105

Leppink, J., Paas, F., van Gog, T., van der Vleuten, C., & van Merriénboer, J. (2014).
Effects of pairs of problems and examples on task performance and different types
of cognitive load. Learning and Instruction, 30, 32-42.

doi:10.1016/j.learninstruc.2013.12.001

210



References

Lewsey, J. D. (2004). Comparing completely and stratified randomized designs in cluster
randomized trials when the stratifying factor is cluster size: A simulation study.
Statistics in Medicine, 23(6), 897-905. doi:10.1002/sim.1665

Lightfoot, M. (2015). Education reform for the knowledge economy in the state of
Sangon. Compare: A Journal of Comparative and International Education, 45(5),
705-726. doi:10.1080/03057925.2014.916970

Lin, H., & Chen, T. (2006). Decreasing cognitive load for novice EFL learners: Effects of
question and descriptive advance organizers in facilitating EFL learners’
comprehension of an animation-based content lesson. System, 34(3), 416-431.
doi:10.1016/j.system.2006.04.008

Linck, J., Osthus, P., Koeth, J., & Bunting, M. (2014). Working memory and second
language comprehension and production: A meta-analysis. Psychonomic Bulletin &
Review, 21(4), 861-883. doi:10.3758/s13423-013-0565-2

Lloyd, A. (2003). Information literacy: The meta-competency of the knowledge
economy? An exploratory paper. Journal of Librarianship and Information Science,
35(2), 87-92. d0i:10.1177/0961000603352003

Lipsey, M. W., & Hurley, S. M. (2013). Design sensitivity: Statistical power for applied
experimental research. In L. Bickman, & D. J. Rog (Eds.), The SAGE handbook of
applied social research methods (2nd ed., pp. 44-76). Thousand Oaks, CA: SAGE
Publications, Inc. doi:10.4135/9781483348858.n2

Lipsey, M. W., Puzio, K., Yun, C., Hebert, M. A., Steinka-Fry, K., Cole, M. W, . ..

Busick, M. D. (2012). Translating the statistical representation of the effects of

211



References

education interventions into more readily interpretable forms. Clemson University
Libraries. Retrieved from http://ies.ed.gov/ncser/pubs/20133000/

Lochmiller, C. R., & Lester, J. N. (2017). An Introduction to Educational Research.
Connecting Methods to Practice. Thousand Oaks, CA: Sage Publications, Inc.
Lucassen, T., & Schraagen, J. M. (2011). Factual accuracy and trust in information: The
role of expertise. Journal of the American Society for Information Science and

Technology, 62(7), 1232-1242. doi:10.1002/asi.21545

MacLennan, C. H. G. (1994). Metaphors and prototypes in the learning and teaching of
grammar and vocabulary. International Review of Applied Linguistics in Language
Teaching, 32(2), 97-110. doi:10.1515/iral.1994.32.2.97

Mahrous, A. A., & Ahmed, A. A. (2010). A cross-cultural investigation of students'
perceptions of the effectiveness of pedagogical tools: The Middle East, the United
Kingdom, and the United States. Journal of Studies in International Education,
14(3), 289-306. doi:10.1177/1028315309334738

Martin, J. (2016). Aligning library services to the emerging online capability of Emirati
students. Library and information science in the Middle East and North Africa (pp.
138-155). Berlin, Boston: De Gruyter. doi:10.1515/9783110341782-011

Martin, J., Birks, J., & Hunt, F. (2010). Designing for users: Online information literacy
in the Middle East. Libraries and the Academy, 10(1), 57-73. doi:10.1353/pla.0.0086

Matteson, M. (2014). The whole student: Cognition, emotion, and information literacy.
College & Research Libraries, 75(6), 862-877. doi:10.5860/crl.75.6.862

Mazawi, A. E. (2008). Policy politics of higher education in the Gulf Cooperation

Council member states: Intersections of globality, regionalism and locality. In C.

212



References

Davidson, & P. Mackenzie-Smith (Eds.), Higher education in the Gulf states:
Shaping economies, politics and culture. (Kindle version) London Middle East
Institute at SOAS.

Mazawi, A. E. (2003). The academic workplace in public Arab Gulf universities. In P. G.
Altbach (Ed.), The decline of the guru: The academic profession in the third world
(pp- 231-270).

McGuinness, C. (2006). What faculty think: Exploring barriers to information literacy
development in undergraduate education. Journal of Academic Librarianship, 32(6),
573-582. doi:10.1016/j.acalib.2006.06.002

McHarg, M. (2015). Building social capital with skills transfer in the writing center at
American design university in Qatar. Learning and Teaching in Higher Education:
Gulf Perspectives, 12(1), 1-11. Retrieved from http://Ithe.zu.ac.ae/

McLean, M., Murdoch-Eaton, D., & Shaban, S. (2013). Poor English language
proficiency hinders generic skills development: A qualitative study of the
perspectives of first-year medical students. Journal of further and Higher Education,
37(4), 462-481. doi:10.1080/0309877X.2011.645461

Min, H. (2016). Effect of teacher modeling and feedback on EFL students' peer review
skills in peer review training. Journal of Second Language Writing, 31, 43-57.
doi:10.1016/j.jslw.2016.01.004

Minnis, J. R. (1999). Is reflective practice compatible with Malay-Islamic values? Some
thoughts on teacher education in Brunei Darussalam. Australian Journal of

Education, 43(2), 172-183. doi: doi:10.1177/000494419904300206

213



References

Minnis, J. R. (2006). First nations education and rentier economics: Parallels with the
Gulf states. Canadian Journal of Education, 29(4), 975-997. doi:
10.2307%2F20054207

Mohamed, S. (2014). Policy in action. The heart of competitiveness: Higher education
creating the UAE's future. (No. 6). Dubai, UAE: Emirates Competitiveness Council.

Muysken, J., & Nour, S. (2006). Deficiencies in education and poor prospects for
economic growth in the Gulf countries: The case of the UAE deficiencies in
education and poor prospects for economic growth. Journal of Development Studies,
42(6), 957-980. doi:10.1080/00220380600774756

Neal, M., Catana, G. A., Finlay, J. L., & Catana, D. (2007). A comparison of leadership
prototypes of Arab and European females. International Journal of Cross Cultural
Management, 7(3), 291-316. doi:10.1177/1470595807083375

Nelson, M. C., Cordray, D. S., Hulleman, C. S., Darrow, C. L., & Sommer, E. C. (2012).
A procedure for assessing intervention fidelity in experiments testing educational
and behavioral interventions. The Journal of Behavioral Health Services &
Research, 39(4), 374-396. doi:10.1007/s11414-012-9295-x

Nesbit, P. (2012). The role of self-reflection, emotional management of feedback, and
self-regulation processes in self-directed leadership development. Human Resource
Development Review, 11(2),203-226. doi:10.1177/1534484312439196

Noordewier, M., & van Dijk, E. (2015). Curiosity and time: From not knowing to almost
knowing. Cognition and Emotion,1-11. doi:10.1080/02699931.2015.1122577

Noori, N., & Anderson, P. (2013). Globalization, governance, and the diffusion of the

American model of education: Accreditation agencies and American-style

214



References

universities in the Middle East. International Journal of Politics, Culture, and
Society, 26(2), 159-172. doi:10.1007/s10767-013-9131-1

Nour, S. (2011). National, regional and global perspectives of higher education and
science policies in the Arab region. Minerva: A Review of Science, Learning &
Policy, 49(4), 387-423. d0i:10.1007/s11024-011-9183-1

Nutefall, J. E., & Ryder, P. M. (2010). The timing of the research question: First-year
writing faculty and instruction librarians' differing perspectives. Portal: Libraries
and the Academy, 10(4), 437-449. doi:10.1353/p1a.2010.0009

Oakleaf, M., Millet, M. S., & Kraus, L. (2011). All together now: Getting faculty,
administrators, and staff engaged in information literacy assessment. Portal:
Libraries and the Academy, 11(3), 831-852. doi: 10.1353/pla.2011.0035

O'Neill, G. T. (2014). "Just a natural move towards English": Gulf youth attitudes
towards Arabic and English literacy. Learning and Teaching in Higher Education:
Gulf Perspectives, 11(1), 1-21 Retrieved from Retrieved from http://Ithe.zu.ac.ae/

O'Sullivan, K. (2015). Challenges and constraints in meeting international standards in
UAE education: External objectives versus local realities. Near and Middle Eastern
Journal of Research in Education, 2015(4), 1-10. doi:10.5339/nmejre.2015.4

Paas, F. G. (1992). Training strategies for attaining transfer of problem-solving skill in
statistics: A cognitive-load approach. Journal of Educational Psychology, 84(4),
429-434. doi:10.1037//0022-0663.84.4.429

Paas, F., van Gog, T., & Sweller, J. (2010). Cognitive load theory: New
conceptualizations, specifications, and integrated research perspectives. Educational

Psychology Review, 22(2), 115-121. doi: 10.1007/s10648-010-9133-8

215



References

Parcero, O. J., & Ryan, J. C. (2016). Becoming a knowledge economy: The case of Qatar,
UAE, and 17 benchmark countries. Journal of the Knowledge Economy, 8, 1146-
1173. doi: 10.1007/s13132-016-0355-y

Phillips, D., & Ochs, K. (2003). Processes of policy borrowing in education: Some
explanatory and analytical devices. Comparative Education, 39, 451-461. doi:
10.1080/0305006032000162020

Phillips, D., & Ochs, K. (2004). Researching policy borrowing: Some methodological
challenges in comparative education. British Educational Research Journal, 30, 773-
784. doi: 10.1080/0141192042000279495

Prowse, J. (2014). Cross-cultural comparison: piloting an analytical framework. Learning
and Teaching in Higher Education: Gulf Perspectives, 11(2), 1-24. Retrieved from
http://Ithe.zu.ac.ae/

Prowse, J., & Goddard, J. T. (2010). Teaching across cultures: Canada and Qatar.
Canadian Journal of Higher Education, 40(1), 31-52. Retrieved from
http://journals.sfu.ca/cjhe/index.php/cjhe

Randeree, K. (2012). Workforce nationalization in the Gulf cooperative council states.
(Occasional paper No. 9). Georgetown University School of Foreign Service in
Qatar, Center for International and Regional Studies. doi: 10.2139/ssrn.2825910

Renkl, A. (2002). Worked-out examples: Instructional explanations support learning by
self-explanations. Learning and Instruction, 12(5), 529-556. doi:10.1016/S0959-
4752(01)00030-5

Renkl, A. (1997). Learning from worked-out examples: A study on individual

differences. Cognitive Science, 21(1), 1-29. do0i:10.1207/s15516709c0g2101 1

216



References

Renkl, A. (2002). Worked-out examples: Instructional explanations support learning by
self-explanations. Learning and Instruction, 12(5), 529-556. doi:10.1016/S0959-
4752(01)00030-5

Renkl, A. (2011). Instruction based on examples. In R. E. Mayer, & P. A. Alexander
(Eds.), Educational psychology handbook: Handbook of research on learning and
instruction. New York: Routledge. doi: 10.4324/9780203839089.ch14

Renkl, A. (2014). Toward an instructionally oriented theory of example-based learning.
Cognitive Science, 38(1), 1-37. doi:10.1111/cogs.12086

Renkl, A., & Atkinson, R. (2003). Structuring the transition from example study to
problem solving in cognitive skill acquisition: A cognitive load perspective.
Educational Psychologist, 38(1), 15-22. d0i:10.1207/S15326985EP3801 3

Renkl, A., & Atkinson, R. K. (2007). An example order for cognitive skill acquisition. /n
order to learn (pp. 95-107). Oxford, UK: Oxford University Press.
doi:0s0/9780195178845.003.0007

Renkl, A., & Atkinson, R. K. (2010). Learning from worked-out examples and problem
solving. In J. L. Plass, R. Moreno & R. Brunken (Eds.), Cognitive load theory (pp.
91-108). Cambridge: Cambridge University Press.

Renkl, A., Hilbert, T., & Schworm, S. (2009). Example-based learning in heuristic
domains: A cognitive load theory account. Educational Psychology Review, 21(1),
67-78. doi:10.1007/s10648-008-9093-4

Ridge, N. (2014). Education and the reverse gender divide in the Gulf states: Embracing

the global, ignoring the local (Kindle ed.). New York: Teachers College Press.

217



References

Ridge, N., Shami, S., & Kippels, S. M. (2016). Private education in the absence of a
public option: The cases of the United Arab Emirates and Qatar. Forum for
International Research in Education, 3(2), 41-59. Retrieved from
http://preserve.lehigh.edu/fire/vol3/ iss2/5

Roelle, J., Hiller, S., Berthold, K., & Rumann, S. (2017). Example-based learning: The
benefits of prompting organization before providing examples. Learning and
Instruction, 49, 1-12. doi:10.1016/j.learninstruc.2016.11.012

Roelle, J., Kruger, S., Jansen, C., & Berthold, K. (2012). The use of solved example
problems for fostering strategies of self-regulated learning in journal writing.
Education Research International, 2012(Article ID 751625), 1-14.
doi:10.1155/2012/751625

Romanowski, M. H., & Nasser, R. (2015). Identity issues: Expatriate professors teaching
and researching in Qatar. Higher Education: The International Journal of Higher
Education and Educational Planning, 69(4), 653-671. doi1:10.1007/s10734-014-
9795-0

Rosman, T., Mayer, A., & Krampen, G. (2016a). A longitudinal study on information-
seeking knowledge in psychology undergraduates: Exploring the role of information
literacy instruction and working memory capacity. Computers & Education, 96, 94-
108. doi:10.1016/j.compedu.2016.02.011

Rosman, T., Mayer, A., & Krampen, G. (2016b). Measuring psychology students’
information-seeking skills in a situational judgment test format. European Journal of

Psychological Assessment, 32(3), 220-229. do0i:10.1027/1015-5759/a000239

218



References

Rouet, J. (2009). Managing cognitive load during document-based learning. Learning
and Instruction, 19(5), 445-450. doi:10.1016/j.learninstruc.2009.02.007

Rourke, A., & Sweller, J. (2009). The worked-example effect using ill-defined problems:
Learning to recognise designers' styles. Learning and Instruction, 19(2), 185-199.
doi:10.1016/j.1earninstruc.2008.03.006

Saldana, J. (2009). The coding manual for qualitative researchers. London: SAGE
Publications Ltd.

Saudelli, M. G. (2012). Unveiling third space: a case study of international educators in
Dubai, United Arab Emirates. Canadian Journal of Education, 35(3), 101-116.
Retrieved from https://cje-rce.ca/#

Saunders, L. (2012). Faculty perspectives on information literacy as a student learning
outcome. The Journal of Academic Librarianship, 38(4), 226-236.
doi:10.1016/j.acalib.2012.06.001

Schworm, S., & Renkl, A. (2006). Computer-supported example-based learning: When
instructional explanations reduce self-explanations. Computers & Education, 46(4),
426-445. doi:10.1016/j.compedu.2004.08.011

Schworm, S., & Renkl, A. (2007). Learning argumentation skills through the use of
prompts for self-explaining examples. Journal of Educational Psychology, 99(2),
285-296. doi:10.1037/0022-0663.99.2.285

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi-
experimental designs for generalized causal inference. Boston: Houghton Mifflin.

Shaheen, K. (2011, Jan 12,). Unemployment rate for Emiratis stands at 13%. The

National. Retrieved from https://www.thenational.ae/

219



References

Sidani, Y., & Al Ariss, A. (2014). Institutional and corporate drivers of global talent
management: Evidence from the Arab Gulf region. Journal of World Business,
49(2), 215-224. doi://www.sciencedirect.com/science/journal/10909516

Simons, P. R. (1984). Instructing with analogies. Journal of Educational Psychology,
76(3), 513-527. d0i:10.1037/0022-0663.76.3.513

Small, R. V., Zakaria, N., & El-Figuigui, H. (2004). Motivational aspects of information
literacy skills in community college libraries. College & Research Libraries, 65(2),
96-121. doi:10.5860/crl.65.2.96

Smith, J. K., Given, L. M., Julien, H., Ouellette, D., & DeLong, K. (2013). Information
literacy proficiency: Assessing the gap in high school students' readiness for
undergraduate academic work. Library & Information Science Research, 35(2), 88-
96. doi:10.1016/5.1isr.2012.12.001

Sonleitner, N., & Khelifa, M. (2005). Western-educated faculty challenges in a Gulf
classroom. Learning and Teaching in Higher Education: Gulf Perspectives, 2(1), 1-
20. Retrieved from Retrieved from http://Ithe.zu.ac.ae/

Souleles, N. (2013). Teaching and learning in secondary and post-secondary education:
Views of undergraduate art and design students in the United Arab Emirates.
Learning and Teaching in Higher Education: Gulf Perspectives, 10(1), 1-16.
Retrieved from http://Ithe.zu.ac.ae/

Spector, J. M. (2001). An overview of progress and problems in educational technology.
Digital Education Review, 3, 27-37. Retrieved from

http://www.raco.cat/index.php/IEM/article/viewFile/204137/272669

220



References

Starrett, G. (2008). Institutionalising charisma: Comparative perspectives on the promise
of higher education. In C. Davidson, & P. Mackenzie-Smith (Eds.), Higher
education in the Gulf states: Shaping economies, politics and culture (Kindle version
ed.) London Middle East Institute at SOAS.

Stewart, K., & Basic, J. (2014). Information encountering and management in
information literacy instruction of undergraduate students. International Journal of
Information Management, 34(2), 74-79. doi:10.1016/j.ijinfomgt.2013.10.007

Sweller, J. (1994). Cognitive load theory, learning difficulty, and instructional design.
Learning and Instruction, 4(4), 295-312. doi:10.1016/0959-4752(94)90003-5

Sweller, J. (2006). The worked example effect and human cognition. Learning and
Instruction, 16(2), 165-169. doi:10.1016/j.learninstruc.2006.02.005

Sweller, J. (2010). Cognitive load theory: Recent theoretical advances. In J. L. Plass, R.
Moreno & R. Brunken (Eds.), Cognitive load theory. Cambridge: Cambridge
University Press.

Sweller, J. (2016). Working memory, long-term memory, and instructional design.
Journal of Applied Research in Memory and Cognition, 5(4), 360-367.
doi:10.1016/j.jarmac.2015.12.002

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory. New York: Springer.

Sweller, J., & Cooper, G. A. (1985). The use of worked examples as a substitute for
problem solving in learning algebra. Cognition and Instruction, 2(1), 59-89.

doi:10.1207/s1532690x¢10201 3

221



References

Sweller, J., van Merrienboer, J., & Paas, F. (1998). Cognitive architecture and
instructional design. Educational Psychology Review, 10(3), 251-296. doi:
10.1023/a:1022193728205

Syed, Z. (2003). The sociocultural context of English language teaching in the Gulf.
TESOL Quarterly, 37(2), 337-341. doi: 10.2307/3588508

Tadmouri, G. O., Nair, P., Obeid, T., Al Ali, M. T., Al Khaja, N., & Hamamy, H. A.
(2009). Consanguinity and reproductive health among Arabs. Reproductive Health,
6(17), 1-9. doi:10.1186/1742-4755-6-17

Thiel, C. E., Bagdasarov, Z., Harkrider, L., Johnson, J. F., & Mumford, M. D. (2012).
Leader ethical decision-making in organizations: Strategies for sense-making.
Journal of Business Ethics, 2011(1), 1-6. doi:10.1007/s10551-012-1299-1

Timmers, C. F., & Glas, C. A. W. (2010). Developing scales for information-seeking
behaviour. Journal of Documentation, 66(1), 46-69.
doi:10.1108/00220411011016362

Torgerson, C. J., & Torgerson, D. J. (2007). The use of minimization to form comparison
groups in educational research. Educational Studies, 33(3), 333-337.
doi:10.1080/03055690701423267

Torgerson, C. J., Torgerson, D. J., & Taylor, C. A. (2010). Randomized controlled trials
and nonrandomized designs. In J. S. Wholey, H. P. Hatry & K. E. Newcomer (Eds.),
Handbook of program evaluation (pp. 144-162). San Francisco, CA: Jossey-Bass.

UAE Prime Minister's Office. (2010). UAE vision. Retrieved from

https://www.vision2021.ae/en/our-vision

222



References

United Nations Development Programme / Regional Bureau for Arab States
(UNDP/RBAS). (2014). Arab knowledge report 2014: Youth and localisation of
knowledge. (). Dubai, United Arab Emirates: Mohammed bin Rashid Al Maktoum
Foundation (MBRF) and UNDP/RBAS.

United Nations Educational, Scientific and Cultural Organization (UNESCO). (2016).
Information literacy. Retrieved from http://www.unesco.org/new/en/communication-
and-information/access-to-knowledge/information-literacy/

van den Hoven, M. (2014). The use of English for education in the Arab world: An
ethnographic investigation of female Emirati pre-service teachers' conceptions of
English as a medium of instruction. In K. Bailey, & R. M. Damerow (Eds.),
Teaching and learning English in the Arab speaking world (pp. 65-82). Florence:
Taylor and Francis.

van Deursen, A., & van Diepen, S. (2013). Information and strategic Internet skills of
secondary students: A performance test. Computers & Education, 63, 218-226.
doi:10.1016/j.compedu.2012.12.007

van Deursen, A., & van Dijk, J. (2009). Using the Internet: Skill related problems in
users’ online behavior. Interacting with Computers, 21(5), 393-402.
doi:10.1016/j.intcom.2009.06.005

van Gog, T., Paas, F., & van Merriénboer, J. (2004). Process-oriented worked examples:
Improving transfer performance through enhanced understanding. Instructional

Science, 32(1-2), 83-98. do1: TRUC.0000021810.70784.b0

223



References

van Gog, T., & Rummel, N. (2010). Example-based learning: Integrating cognitive and
social-cognitive research perspectives. Educational Psychology Review, 22(2), 155-
174. doi:10.1007/s10648-010-9134-7

van Merrienboer, Jeroen J. G, Kirschner, P. A., & Kester, L. (2003). Taking the load off a
learner's mind: Instructional design for complex learning. Educational Psychologist,
38(1), 5-13. doi:10.1207/S15326985EP3801 2

van Merrinboer, J., Clark, R., & de Croock, M. (2002). Blueprints for complex learning:
The 4C/ID-model. Educational Technology Research and Development, 50(2), 39.
doi:10.1007/BF02504993

Walraven, A., Brand-Gruwel, S., & Boshuizen, H. P. A. (2008). Information-problem
solving: A review of problems students encounter and instructional solutions.
Computers in Human Behavior, 24(3), 623-648. doi:10.1016/j.chb.2007.01.030

Walraven, A., Brand-Gruwel, S., & Boshuizen, H. P. A. (2009). How students evaluate
information and sources when searching the world wide web for information.
Computers & Education, 52(1), 234-246. doi:10.1016/j.compedu.2008.08.003

Walters, T. N., Kadragic, A., & Walters, L. M. (2006). Miracle or mirage: Is
development sustainable in the United Arab Emirates? Middle East Review of
International Affairs, 10(3), 77-91. Retrieved from
http://www.rubincenter.org/about-meria/

Walton, G., & Hepworth, M. (2011). A longitudinal study of changes in learners'
cognitive states during and following an information literacy teaching intervention.

Journal of Documentation, 67(3), 449-479. doi:10.1108/00220411111124541

224



References

Webb, M. J. (2008). Humanities and social science courses in undergraduate engineering
curricula: The case of the Arabian Gulf. European Journal of Engineering
Education, 33(3), 367-380. doi:10.1080/03043790802090216

Weber, A. (2011). What is a knowledge economy? Oil-rich nations post-oil. The
International Journal of Science in Society, 2(2), 161-169. Retrieved from
http://www.sciencepublishinggroup.com/journal/index?journalid=183

Weiner, S. A. (2014). Who teaches information literacy competencies? Report of a study
of faculty. College Teaching, 62(1), 5-12. doi:10.1080/87567555.2013.803949

Wheeler, D., & Anderson, D. (2010). Dealing with plagiarism in a complex information
society. Education, Business and Society: Contemporary Middle Eastern Issues,
3(3), 166-177. doi:10.1108/17537981011070082

Wilson, D. B. (2001). Practical meta-analysis effect size calculator. Retrieved from:
https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-SMD1.php

Wiseman, A., & Alromi, N. (2003). The intersection of traditional and modern
institutions in Gulf states: A contextual analysis of educational opportunities and
outcomes in Iran and Kuwait. Compare: A Journal of Comparative Education,
33(2), 207. doi:10.1080/0305792032000070039

Wiseman, A., Alromi, N., & Alshumrani, S. (2014). Challenges to creating an Arabian
Gulf knowledge economy. International Perspectives on Education and Society, 1,
1-23. doi: 10.1108/s1479-3679 2014 0000024002

Wiseman, A., & Anderson, E. (2012). ICT-integrated education and national innovation
systems in the Gulf cooperation council (GCC) countries. Computers & Education,

59(2), 607-618. doi:10.1016/j.compedu.2012.02.006

225



References

Wittwer, J., & Renkl, A. (2008). Why instructional explanations often do not work: A
framework for understanding the effectiveness of instructional
explanations. Educational Psychologist, 43(1), 49-64. 10.1080/00461520701756420

Wittwer, J., & Renkl, A. (2010). How effective are instructional explanations in example-
based learning? A meta-analytic review. Educational Psychology Review, 22(4),
393-409. doi:10.1007/s10648-010-9136-5

Wopereis, 1., Brand-Gruwel, S., & Vermetten, Y. (2008). The effect of embedded
instruction on solving information problems. Computers in Human Behavior, 24(3),
738-752. doi:10.1016/j.chb.2007.01.024

Wopereis, 1., Frérejean, J., & Brand-Gruwel, S. (2015). Information problem solving
instruction in higher education: A case study on instructional design. In S.
Kurbanoglu et al. (Eds.). ECIL 2015, CCIS 552, pp. 293-302. do0i:10.1007/978-3-
319-28197-1 30

Whylie, R., Koedinger, K., & Mitamura, T. (2009). Is self-explanation always better? The
effects of adding self-explanation prompts to an English grammar tutor. 1300-1305.
Retrieved from http://www.cs.cmu.edu/~rwylie/papers/CogSci-2009-
wylie koedinger mitamura.pdf

Whylie, R., Koedinger, K., & Mitamura, T. (2010). Analogies, explanations, and practice:
Examining how task types affect second language grammar learning. In V. Aleven,
J. Kay, and Mostow (Eds.). ITS 2010, Part I, LNCS 6094, pp. 214-223.

doi:10.1007/978-3-642-13388-6 26

226



References

Zayed University. (2016). Learning outcomes: Zayed university learning outcomes
(ZULOs). Retrieved from
http://www.zu.ac.ae/main/en/ assessment_resource/learning_outcomes.aspx
Zimmerman, B. J., & Kitsantas, A. (2002). Acquiring writing revision and self-regulatory
skill through observation and emulation. Journal of Educational Psychology, 94(4),

660-668. doi:10.1037//0022-0663.94.4660

227



Appendices

Appendix A: Factors that Influence Information Literacy Development

Theme Sub-theme n
Previous education (K-12) 57
Learning critical thinking 27
IL / research 24

study habits 21

(Training, plagiarism 16
Background) search skills (reliance on Google) 14
background / experience (?) 13

rote learning 9

IT skills 8

awareness of library 8

background knowledge 5

managing information 3

education level (?) 3

content creation 2

writing (?) 1

skills (?) 1

sub-total 212

Socio- culture 45
cultural motivation 33
Influences interest / curiosity 12
epistemology 11

independence (lack of) 9

socio-economic status 9

gender 5

peers’ influence 4

overconfidence 4

outside commitments 3

attention span (interest?) 3

age 2

sleep 1

mismatch (West-East) 1

sub-total 142

Language / reading / literacy 29
Literacy English language 24
L1 3

sub-total 56
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Current
Learning
Context

pedagogy
institutional — emphasis,
infrastructure
whether IL taught, graded
institutional — insist on digital
Ss’ choice

sub-total

23
18

10

53
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Appendix B: Adherence checklist

steps 1 and 2 (Brand-Gruwel et al., 2009)

IPS Step 1: defining the problem

direct instruction of target learning domain principles, information problem solving (IPS)

IPS Step 2: searching for information

o read / understand the task o Generate search terms (using key
o activate prior knowledge concepts from the question)

o determine needed information o Determine search strategy (e.g.,

o formulate question(s) search engine, Boolean operators)

worked example

o IPS, Step 1 - enacted (modeled) + written
IPS, Step 2 — written + written

orienting activities

l

o self-explanation prompts with o explanation-help prompts
feedback

o learning tasks (2 additional for SEG and EHG, CG does all 4) followed by real

problem (Assignment 1 of the research course)
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Appendix C: Original Treatment Schedule

Key: red text = research design; highlighted red text = measurement/data gathering activity; green text = example-based learning
component (the intervention)

when data collection control group (CG) self-explanation (SEG) explanation-help (EHG)
week 1, | e initiate recruitment — Emirati | whole task approach — introduction to the course, Introduction to Scientific

class 1 colleague by video, after intro | Research & Development

(week to the course e broad discussion about research and the research process

of Aug. | e R-Iinitiates reflective journal e general components of the course structure with example of completed

20, writing, annotates adherence research paper

2017) checklist and refers to colour-

coded schedule (as needed)

e moderating variables online
demographics survey —
academic culture (K-12
background, English
proficiency, IL awareness and
experience (ICT, library)
including at MEHEI, end of

class

week 1, | e recruitment follow up exemplifying domain, background knowledge

class 2 o IPS skill (Frérejean et al., ¢ individual Internet search about UAE Vision 2021 + interactive
2016) — pre-test measure, end comprehension building activities
of class
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exemplifying domains
beginning of class so that
feedback activity can proceed
after

e recruitment follow up;
complete stratified
randomization of clusters to
experimental conditions;
ensure recruitment data
(forms, identity) is secure

when data collection control group (CG) self-explanation (SEG) explanation-help (EHG)
e read one source related to UAE Vision 2021 (cited in example research paper
- builds background knowledge and lays the groundwork for later work with
lit review); comprehension activities
e cxamine example research paper — build familiarity with course outcome
week 2, | o IPS behaviour, pre-test exemplifying domain, background knowledge
class 1 measure after IPS skill J reinforce, check understanding UAE Vision 2021, link to MEHEI graduate
measurement outcomes (to be used as exemplifying domain in worked examples)
e recruitment follow up o comprehension building activities for exemplifying domains (UAE Vision
2021, MEHEI graduate outcomes)
week 2, | ¢ comprehension / e formative comprehension / understanding assessment of exemplifying
class 2 understanding of domains

immediate feedback; reinforce, understanding
introduce Assessment 1 — Research Plan (real problem to be solved)

direct instruction of learning domain principles (IPS step 1 — define the problem)

1.
2.
3.

understand the task (ask questions, identify key words, check understanding)
activate prior knowledge

determine needed information (list everything needed to complete the task
(solve the problem))

formulate question(s) (preliminary research question to guide next step, IPS
step 2, information search)
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when data collection control group (CG) self-explanation (SEG) explanation-help (EHG)
e create colour-coded schedule
(illustrating treatment and
control groups)
week 3, | ¢ Ss’ online submissions - e 2 learning tasks e  enacted (video) e cenacted (video)
class 1 constructed responses to (same academic worked example of worked example of

learning tasks (control group)
and self-explanation prompts
(SEQG)

e Student evaluation of
training - Ss complete 4 brief
Qs after training

e Ss’ notes — collect, copy (and
return) notes taken during
lesson

research problems as
worked examples
used with SEG and
EGH but without any
prompts)

e  Ssenter response to
problem (4 sub-skills
of IPS step 1)

e immediate feedback

e Sscan take notes

academic research
problems with self-
explanation prompts
for each of the 4 sub-
skills of IPS step 1
(pause, prompt, Ss’
response, feedback
cycle for each pause)

e Sscan also pause and
take notes as needed

e  written worked
example (isomorphic
problem) with 4 self-
explanation prompts
(same cycle)

e  Sscan take notes

academic research
problem with
explanation-help
prompts for each of
the 4 sub-skills of IPS
step 1

e  Sscan pause and take
notes, as needed

e  written worked
example (isomorphic
problem) with 4
explanation-help
prompts

e  Sscan take notes
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when data collection control group (CG) self-explanation (SEG) explanation-help (EHG)
week 3, | o Ss’ notes — collect, copy (and e 2 learning tasks (isomorphic academic problems)
class 2 return) notes taken during e Ss enter response (4 sub-skills of IPS step 1)

lesson e immediate feedback (answers)

o IPS skill (post-treatment) and e Ss can take notes
cognitive load / mental effort,
end of class, after learning

tasks

week 4, | o Ss’ online submissions - e review, reinforce exemplifying domain (UAE Vision 2021)

class 1 constructed responses to e feedback on learning tasks (whole class session, general issues / problems)
academic research problem
(real) for formative feedback o academic research problem (real) - Assessment 1 Task (Research Plan, 5%)
(for Ss) and analysis — formative evaluation
(qualitative data for outcome o Ss begin to solve problem (respond to Assessment 1 task description) by
evaluation) completing the 4 sub-skills of IPS step 1 and submit (for formative

feedback):
1 - their understanding of the task (reformulation)
2 - description of their prior knowledge
3 - description of the information they will need
4 - an initial research question
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when

data collection

control group (CG) self-explanation (SEG) explanation-help (EHG)

week 4,
class 2

learning domain (IPS step 1) and exemplifying domain (UAE Vision 2021)
reinforcement, development
o formative feedback, address areas in need of attention based on observations,
Ss” work (notes) and initial review of submitted work
whole task approach
J ‘big picture’ review - reinforce course subject (research) and exemplifying
domain (Vision 2021) and assessments for the course

direct instruction of learning domain principles (IPS step 2 — information search)

1.
2.
3.

Generate search terms (using key concepts from the question)
Determine search strategy (e.g., search engine, Boolean operators)

Execute search

week 5,
class 1

e Ss’ notes — collect, copy (and

return) notes taken during
lesson

Student evaluation of
training - Ss complete 4 brief
Qs after training (same as with
earlier training for IPS, step 1)
Ss’ online submissions -
constructed responses to
learning tasks (control group)

and self-explanation prompts
(SEG)

2 learning tasks
(same academic

2 written worked
examples (same

2 written worked
examples (same

problems as earlier in academic problems academic problems as
course) as earlier in course) earlier in course) with

e feedback in the form with 2 self- 2 explanation-help
of instructional explanation prompts prompts (first 2 sub-
prompts (first 2 sub-skills) skills)

Ss can take ntoes

pause, prompt, Ss’
response, feedback
cycle for each pause
Ss can take notes

Ss can take notes
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when data collection

control group (CG) self-explanation (SEG) explanation-help (EHG)

week 5, | e Ss’ notes — collect, copy (and

class 2 return) notes taken during
lesson

o IPS skill (post-treatment) and
cognitive load / mental effort

[end of learning tasks]

2 learning tasks (same isomorphic academic problems as earlier)

Ss enter response (first 2 sub-skills of IPS step 2)

immediate feedback (answers)

Ss can take notes

week 6, | Ss’ online submissions -

class 1 constructed responses to
problem (real) for formative
feedback (for Ss) and analysis
(qualitative data for outcome
evaluation)

learning domain (IPS steps 1 and 2) and exemplifying domain (UAE Vision
2021) reinforcement, development
e address areas in need of attention based on observations and initial review of
submitted work
e formative feedback to individuals on Assessment 1 submissions (this work
will form the basis of the next step — searching — so careful checking and
clarification is important at this stage)

problem (real) - Assessment 1 Task (Research Plan, 5%) — formative evaluation
Ss continue to solve the real problem (respond to Assessment 1 Task
Description) by completing the 3 sub-skills of IPS step 2 and submit:

e search terms and search strategy

1 — Research Plan)

e main focus of research ends here (intervention for IPS steps 1 and 2 completed)
e Ssreceive formative feedback on their search terms and search strategy work before completing the real problem (Assessment
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when data collection

control group (CG) self-explanation (SEG) explanation-help (EHG)

models

e Sswill use steps 1 and 2 in the course two more times, when they need to find more sources (1) for their literature reviews; (2)
to narrow their lit review focus to include content from surveys or opinion pieces; and (3) surveys themselves to adapt or use as

e research journal writing continues, including observations of Ss’ continued IPS
e retention measures of IPS skill (post-treatment), IPS behaviour, and student evaluation of training in penultimate week of

semester
week 6, whole task approach
class o ‘big picture’ review - reinforce course subject (research) and exemplifying

domain (Vision 2021) and assessment 1 (focus now turns to parameters for
source selection (evaluation))
° formative feedback on Assessment 1 work
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08:00
09:00
10:00

Appendix D: Colour-coded Schedule

Sun

Mon Tues

Thurs

11:00

12:00

13:00

16:00

CTRL

17:00

section 10210

14:00
15:00

CTRL

section 10210
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Appendix E: Theory of Treatment

independent moderating variables
K-12 experience [public, private)
IL experience (background) + behaviour
English language proficiency [overall + reading, writing)

1 !

LEARMING:
exampls based learning [EBL) to

baslld awareness [absbract deckiratbm
knerarlindge] of Information |beracy

[IL) primciples thaoaigh
direct Instruction and observation
of examphes

student-centred approach
proof of concept for EBL and the prindpled
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Appendix F: Logic Model

. < e short-term medium-term long-term
inputs activities outputs
outcomes outcomes outcomes
Institutional policy | GS program
requiring the course, | manager assigns up
Basic Methods of to five sections (n =
Scientific Research | 30 each) of course
for General Studies | to R-I
(GS) credits
undergraduate Ss register for and | Ss develop the Ss’ enhanced IPS Ss apply initial Ss apply IPS in
students (Ss) at the | attend research capacity to engage | initial schema + schema + skills of | their other courses
institution classes, and engage | in IPS steps 1 and skills (defining the | steps 1 and 2 of IPS | and in their
in learning and 2, and collect (and | problem + (defining the personal and future
assessment manage) related information search) | problem + professional lives
activities related to | digital and paper- to develop research | information search)
IPS steps 1 and 2 based reference plan (annotated to complete
(defining the materials (i.e., their | bibliography) literature review
problem + notes and annotated | . . ) and create data
. . . s increase in Ss )
information search) | learning materials gathering
awareness + ;
for future . instrument
.. . experience of IPS
applications in
. ) Ss correct and
information
bl Ivi refine IPS schema
problem-solving) and skills
instructional, researcher- R-I facilitates increase in increase in
theoretical, and instructor (R-I) research course academic staff’s academic staft’s
empirical resources | develops EBL according to control | awareness + application of EBL
to inform design + | materials + and experimental understanding of instruction

development of

instruction tailored

group parameters

the use of EBL

principles to
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activities and
materials based on
Renkl’s (2014)
instructionally
oriented theory of
example-based
learning (EBL) to
target the learning
domain of
information
problem solving
(IPS) steps: defining
the problem +
information search
(Brand-Gruwel et
al., 2009)

for Ss” academic
culture (teacher-
centred), English
language and IL
background +
experience levels

R-I documents
EBL-related
instructional
processes +
reflections on
teacher- to student-
centred adjustments

EBL activities +
materials to
develop schema +
skills of target IPS
components,
tailored for Ss’
English language
and IL levels

Process + outcome
measures and
sample materials to
inform / support
professional
development (PD)
workshop to share
proof of concept -
teacher- to student-
centred instruction
using EBL

instruction to
facilitate Ss’
schema and skill
development and
their own
instruction from
teacher- to student-
centred

facilitate Ss’
schema and skill
development in
their courses, and
to adjust their own
instruction from
teacher- to student-
centred

assumptions

features of Ss” academic culture, including a preference for teacher-centred learning, may impact the
intermediate stage (scaffolded problem solving) and final stage (more independent problem solving) of the
treatment, as they involve more student-centred learning and independent application of the schema and

skills

external factors

some Ss may not be novices in IPS or have low English proficiency

academic staff may not attend voluntary PD session, and those who do may not apply EBL in their courses

due to introductory nature of the session and the absence of training
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Appendix G: Evaluation Summary Matrix

Research focus

Indicator Data source

Frequency

RQ1 — changes in IPS skills as a result
of receiving worked examples
(proximal outcome, outcome

e [PS skill level e IPS skills test
(participants who
received treatment)

four times: pre-test
(week 1), post-
treatment practice

evaluation) (2 treatments), and
retention (week
16)
RQ2 — differences in achievement of e IPS skill level e IPS skills test as above
IPS skills between 2 treatment and 1
control group
RQ3 — difference in IPS behaviour as | ¢  IPS behaviour ratings e IPS behaviour survey twice: pre-test
a result of receiving worked examples (week 1) and
(distal outcome) retention (week
16)
RQ4 — what results emerge from qual. | e patterns e collated results and as above (QUAN)
and quan. data (distal outcome, proof analysis of and ongoing
of concept) performance (IPS (QUAL)
skills) and behaviour
with qualitative
Process evaluation — Fidelity of
components and implementation of
intervention (Renkl’s (2014) EBL)
Process Evaluation — Fidelity e intervention: first two e instructional, ongoing
Adherence phases of Renkl’s (2014) theoretical, and
EBL empirical resources
(design + dev)
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Research focus

Indicator

Data source

Frequency

e learning domain: IPS

adherence checklist

Program differentiation

intervention conditions

adherence checklist
(Appendix B)
reflective instructional
journal

student evaluation of
learning

management of
resources in LMS
through grouping
functions

(Brand-Gruwel et al., (Appendix B)
2009) steps 1 and 2 e reflective instructional
journal
Process Evaluation — Fidelity e full participation (in all e MEHEI attendance attendance entered
Dose intervention-related records daily
activities) and attendance | o  Reflective QUAL ongoing
e independent participation instructional journal
e Treatment schedule
(Appendix C)
Process Evaluation — Fidelity e delineation of 3 e colour-coded schedule | as above
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Appendix H IPS Skills Test and Prompts

IPS Skills Test 1 (baseline)

Hello and thank you for doing this survey!

AlaiinY) Al all sda 8 oS aSY 1 SE s Ts e
This is NOT a test. There is no grade. Also, there is no "right" or "wrong" answer.
oa sl Ut lpn dllia Gl 5 Adle aa Y, Gladia) Cal ALY 528

We want to know how you begin to work on your assessments in college. Please
answer honestly and report what you normally do.

Bale Jadi Lo LS5 ams e Y) (e A A il sl e Jeal) b T (oS Gopas o 8

Please ask your teacher, Mrs. Caldwell, if you have any questions.

s gl dlie 13 Jy sallS ) eelidlind Jlas of ela )

Which section are you in?

10059 (Mon 2pm; Wed 2pm)
10060 (Mon 8am; Wed 8am)
10200 (Sun 8am; Tues 8am)
10205 (Sun 2pm; Tues 2pm)

10210 (Sun 4pm; Tues 4pm)

Please enter your Student ID number

[page break]

Imagine that your teacher gives you this assignment in one of your courses:
2l 93 aa) A Gl gl 13a dlaef W8 3ULY) of JAS

The Arabian Gulf has more and more visitors each year from all around the world. How
does this affect the culture of the Gulf? Gulf economy? The environment? Write a 750-
word essay about this issue using at least three high quality sources. Format your essay
with APA.
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[item 1] How would you start this assignment? What is your first step o do this
work, and why?
filaly el gl 138 Slady A oY) 3 ghadll ALe Sal gl 138 e dlaYl fas Cas

{page break]

Imagine that your teacher gives you this assignment in one of your courses:
bl 50 aal & canl sl 13 @llacf 38 3L of Jas

The Arabian Gulf has more and more visitors each year from all around the world. How
does this affect the culture of the Gulf? Gulf economy? The environment? Write a 750-
word essay about this issue using at least three high quality sources. Format your essay
with APA.

[item 2] What do you have to do, exactly? Explain the assignment in your own
words.

) guad) A Bagagall e cilalS Laddins cuglhaa gala 7 i o) pla )l Sl o) sala

{page break]

Imagine that your teacher gives you this assignment in one of your courses:

@il 50 aal & caal sl 13 @llac 38 3L of Jas

The Arabian Gulf has more and more visitors each year from all around the world. How
does this affect the culture of the Gulf? The Gulf economy? The environment? Write a
750-word essay about this issue using at least three high quality sources. Format your
essay with APA.

[item 3] What would you type into Google?
Sdasall (& e G Al claldl) Al

prompts for all four IPS skills tests

IPS1 (baseline)

The Arabian Gulf has more and more visitors each year from all around the world.
How does this affect the culture of the Gulf? Gulf economy? The

environment? Write a 750-word essay about this issue using af least three high
quality sources. Format your essay with APA.
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IPS2 (post-test 1)

Leadership is more important in today's changing world than any other time in
history. Write a 750-word report on one of the most common leadership styles in
the world, and compatre it to the leadership in the UAE. Discuss politics, society,
and family. Use at least three high quality sources, and format with APA.

IPS3 (post-test 2)

Many people believe that the education system in school and higher education
must change to meet the employment needs of the future. Write a 750-word report
on this topic in your country, and compare it to one other country. Discuss school
(kindergarten to grade 12) and higher education such as college and university.
Use at least three high quality sources, and format with APA.

IPS4 (retention)

Nowadays, the ability to use technology is required not only in school but also in
social and professional / work life. Write a 750-word report on this topic in your
major. Discuss the importance of technology in your studies and your future
career. Use at least three high quality sources, and format with APA.
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Appendix I: TIPS Skills Test Rubric

The rubric depicts the target skills and knowledges associated with information problem
solving (per the work by Brand-Gruwel and colleagues). The descriptions below are from
Frérejean et al. (2016) and Frérejean, (personal communication).

Q1 assesses the skill, defining the problem and the subskill of problem orientation based
on a given problem description. This is the first step of IPS.

Q2 assesses the skill defining the problem and the subskill of formulating a problem
statement based on a given problem description. This is part of the first step.

Q3 assesses the skill of searching for information and the subskill of generating search
terms based on a given problem description. This is the initial phase of step 2 of IPS.

Q1l | How would you start this assignment? What is your first step to do this work,
and why?
(maximum 2 points)

0 starts searching right away OR
unclear response (e.g., begins answering the Q itself, writes opening text for
essay/response)

+1 | orienting activity — reads carefully, asks Qs to ensure understanding, plans
(brainstorms, makes map), thinks OR activates prior knowledge

+1 | addresses task demands — determines information needs or types of sources,
formulates a question

Q2 | What do you have to do, exactly? Explain the assignment in your own words.
(maximum 2 points)

0 irrelevant OR inaccurate OR extremely vague
very general about research or IPS steps (repeating Q1) OR
begins answering the Q itself

1 relevant (paraphrases/refers to topic OR task requirements) but incomplete OR
formulated vaguely

2 contains ALL relevant concepts of the topic (see below) or task (750 words, 3
good sources, use APA)

IPS4 (should have the 3 bullet points to score 2; just technology = 0)
e importance of technology (school and professional / work life)
e in your major / specialization / department at college
e inyour future career

IPS3
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e education system must change
e employment

e school and higher education

e UAE + other

e compare

e |eadership (styles)

e Arabian Gulf + world/other
e politics, society, family

e compare

e Arabian Gulf

e visitors / tourists

e culture, economy, environment
o affect

Q3

What would you type into Google? (maximum 4 points)

no key terms OR irrelevant overall (misunderstood task) OR is too general /
vague and does not address the key aspects of the Q (MAX 1 if only one of these
key aspects there)
e |PS4 =technology AND study and/or (career OR job OR employment)
AND major
technology required with study or career for score of more than one
major required for score of 4
e |PS3 =((Arabian) Gulf OR country) AND education OR employment
e |PS2 = (Arabian) Gulf AND leader(ship)
e |PS1 = (Arabian) Gulf AND visitors/tourists

+1

add a point for every relevant search term/string (noun phrase) or its synonym
maximum of 1 point overall for language such as ‘key words’
maximum of 3 points overall if only search terms, no systematic pattern

+1

add a point for systematic pattern e.g., attempt at Boolean operator,
parentheses

score of 4 is only if systematic pattern (Boolean operator, parentheses) is
included

248




Appendices

Appendix J: Problem Scenarios

Research Project (35%) ~ What can | do for Vision 2021?

Imagine that you join the Vision 2021 team for your college. You travel to Abu Dhabi to
attend the first meeting, hosted by H. H. Sheikh Mohammed bin Rashid Al Maktoum. At
the meeting, he explains that the UAE must look carefully at “the trends and challenges
that will face us... and start with a deep and honest analysis of our current situation”
(UAE Vision 2021, p. 4).

\. i .' A deep and honest analysis is part of the research process. In
' 'ﬂ' ' this course, you will conduct scientific research into the

challenges for Emiratis in the work place — both private and

public.

You will design and conduct scientific research to understand one of the challenges, and
to consider a solution. You will follow the steps of scientific research.

The research project must be about the UAE and linked to the college and will have two
sections:

a report with three parts (25%):

a. literature review = 400-600 words, synthesizing a minimum of three high

quality sources, one from the library database

b. methodology = survey, interviews, or focus groups
C. results, analysis, discussion, conclusion and recommendations = 350-500
words

and a presentation of your research (10%):

d. recorded video or presentation OR presentation in class of your research

experience = 6 - 8 minutes
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Challenge 1:

Vision 2021 calls for a “customer-centric
approach”. This requires a high level of problem-
solving in English. For this reason, private sector
employers prefer to hire expatriates with strong
English skills. Design and conduct scientific
research into this problem and a possible solution.

O O

Challenge 3:

Challenge 2:

Some females and males have difficulties in
private sector workplaces because they must
work with the opposite gender. Design and
conduct scientific research into this problem
and a possible solution.

and a possible solution.

O
Private sector employers hire expatriate
workers because of their work experience.
Most Emirati students have no work
experience when they graduate. Design and
conduct scientific research into this problem ~

Challenge 4:

7,

Vision 2021 calls for Emiratis to learn from experts
from around the world. When they begin their
professional lives, some Emiratis have difficulties
working with expatriates from different cultural
backgrounds. Design and conduct scientific
research into this problem and a possible
solution.
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