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Abstract

Purpose — Higher education is uncertain which sustainability-related education targets should be sought
and monitored. Accepting that something needs to be measurable to be systematically improved, the authors
explored how measures relate to potential targets. This paper aims to focus on dispositions to think critically
(active open-minded thinking and fair-minded thinking in appraising reasoning) as measures and explored
how they related to sustainability concern as an indicative educational target.
Design/methodology/approach — This research included the development and testing of research
instruments (scales) that explored dispositions to critical thinking and sustainability concern. Authors
researched these instruments within their own correspondence groups and tested them with university
students and staff in Pakistan, the USA, Austria, India and New Zealand. The authors also asked a range of
contextualising questions.

Findings — Respondents’ disposition to aspects of active, open-minded thinking and fair-minded thinking
do predict their concern about facets of sustainability but their strength of religious belief was an important
factor in these relationships and in their measurement.

Practical implications — This research demonstrates the complexity of monitoring dispositions to think
critically and sustainability concern in educational systems, particularly in circumstances where the roles of
religious beliefs are of interest; and suggests ways to address this complexity.

Originality/value — This research integrates and expands discourses on ESD and on critical thinking in
diverse disciplines and cultures. It investigates measurement approaches and targets that could help higher
education institutions to educate for sustainable development and to monitor their progress, in ways that are
compatible with their culture and values.

Keywords Evaluation, Monitoring, Educational objectives, Educational targets, Learning gains,
Sustainability concern, Targets, Measures, Critical thinking dispositions

Paper type Research paper

Introduction and conceptual underpinning
Higher education is frequently identified as a contributor to the collective developing
sustainability of all nations, perhaps, most clearly articulated in Agenda 21 but more
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recently in relation to the Sustainable Development Goals [United Nations Sustainable
Development, 1992; United Nations Educational Scientific and Cultural Organization
(UNESCO), 2019]. Numerous accords and commitments have been made by higher
education institutions all around the world to educate for sustainability and for sustainable
development (HESD) in general and for particular facets of sustainability such as
“environmentally responsible citizenship” (Sylvestre et al., 2013). Attempts have been made
to agree on a set of learning objectives for HESD, for example, as specific competencies
(Wiek et al, 2011), SDG-specific learning objectives [United Nations Educational Scientific
and Cultural Organization (UNESCO), 2017] or as generic intellectual independence
(Shephard, 2020) but research has struggled to demonstrate clear progress in this regard.
Many barriers to progress have been identified and higher education institutions have
considered and adopted diverse frameworks while generally avoiding systemic change
(Cotton and Alcock, 2012; Ryan and Tilbury, 2013; Schoolman et al, 2016; Lotz-Sisitka et al.,
2015; Scott, 2015; Lambrechts et al., 2018; Finnveden et al, 2020). Despite a considerable
research presence, the field of HESD has not reached a consensus on what learning higher
education should enable, how it should be implemented and how it should be monitoring its
progress.

Targets, objectives and measures

The SDGs provide a sustainability-related context to distinguish goals (or targets) from
indicators (or measures). Targets (or goals) are generally aspirational and challenging to
measure. Measures or indicators, on the contrary, are measurable and measurements of
them provide an indication of progress towards targets. In an educational context, a broader
framework for learning is developing in higher education that emphasises learning gains,
rather than intended outcomes (Hughes and Tight, 2020). Measures or indicators of learning
gain need to say something important about the learning journey in the context of
sustainability education.

On critical thinking

Those who teach in higher education almost universally appreciate critical thinking as a
quality they aim to foster. In many ways, traditional and liberal roles of HE are more aligned
to stimulate thinking than to teaching the normative values associated with responsible
citizenship or sustainability competencies. Critical thinking is an important educational
objective for most university learning programmes worldwide and for many sustainability-
related educational programmes and is widely understood as something that guides the
behaviours of individuals (Scriven and Paul, 1987; Rieckmann, 2012; Bertschy et al., 2013;
Shephard, 2020). Wiek et al. (2011) and Lambrechts and Van Petegem (2016) described
critical thinking as an essential competence in the context of sustainability education. Most
recently, Brundiers ef al (2020) integrated critical thinking within academic competency, as
a competency that underpins key sustainability competencies. Critical thinking emerges as a
central and desirable learning gain across the conceptual diversity that has made empirical
progress in HESD so challenging. Aspects of critical thinking could become useful measures
of learning gain, particularly if links to indicative or potential HESD targets could be
established.

Concern: an indicative target for higher education sustainable development

The SDGs are, of course, high-level targets for HESD, but in many respects, they are too
broadly based as guides for higher education, with its focus on the development of
individual students. With respect to HESD, “environmentally responsible citizen” or



“social-justice advocate” as examples, make fine aspirational targets for graduates, albeit
still at a high level. Because of its link to behavioural change, concern for facets of
sustainability has for many years been interpreted in a diverse range of educational
paradigms as a worthy educational aspiration (Dunlap, 2008; Clark et al., 2020; Hungerford
and Volk, 1990) and it is used in that sense in this research.

Literature review

Authors record here summaries of the literature that underpin this research as it relates to
dispositions to think critically, sustainability concern and the impacts of religious beliefs
and individual background on these constructs and how they are measured.

On dispositions to think critically

References to critical thinking, as contributions to sustainability learning within educational
frameworks in HESD, may not fully appreciate the complexity of enquiry undertaken in the
past century on critical thinking as an umbrella term for independent, reflective, deep and
similar forms of thinking. Many fields of enquiry may have adopted critical thinking
without adequate reference to the diversity of disciplines that have used it or to its
interdisciplinary origins. The dangers of underestimating the importance of affective
aspects of critical thinking or dispositions to think critically were emphasised in particular
by Facione (2000). As emphasised by Facione (2000) and Shephard (2020) no matter what
skills learners develop to think critically, if they do not develop the affective dispositions to
use these skills as well, it seems unlikely that they will think critically when they most need
to or when the consequences of critical thinking are less than positive towards them. Few
who work in sustainability education will doubt the challenges involved in thinking
critically and independently about sustainability and using the product of such critical
thinking to make sound sustainability-aligned judgements. If critical thinking is an
important contribution to academic competence, itself underpinning sustainability
competencies, perhaps, educational frameworks for sustainability do need to ensure that it is
being adequately understood and addressed.

The research described in this article explores affective dispositions to critical thinking
as potential educational measures of learning gain associated with sustainability education.
It focusses on two dispositions, open-minded thinking and fair-mindedness in appraising
reasoning. Both have their roots firmly within longstanding critical thinking discourses
(Scriven and Paul, 1987; Facione, 1990, 2000) integral to several disciplines (including
economics, psychology, education and business studies) relating to constructs such as
reasoning, rational thinking, my-side and confirmation bias and reflective thinking. Open-
minded thinking and fair-mindedness, like critical thinking dispositions, were emphasised
(as good reasons, depth, breadth and fairness) by Scriven and Paul (1987) as a universal
intellectual value that underpins critical thinking. Each was further developed by Facione’s
expert panel as “open-mindedness regarding divergent world views” and “fair-mindedness
in appraising reasoning” (Facione, 1990). Much of the subsequent literature on open-minded
thinking and fair-mindedness addresses Baron’s construct of actively open-minded thinking
(AOMT) rather than facets of thinking that may contribute to it. Baron is to be credited in
particular with the development of AOMT in the 1990s as a measurable entity and indeed
within this construct many aspects of fair-mindedness are explicitly or implicitly integrated
within a current 41 Item AOMT Scale (Baron, 2017 for a description of the early
development of AOMT and Baron, 2019 for an analysis of its utility in the evaluation of
thinking).
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Measurement of open-minded thinking and fair-mindedness in appraising reasoning

Baron (2017, 2019) emphasised that measurements of AOMT might need to account for
differences between decisions (or choices) and both short-term beliefs and long-term beliefs
and proposed that scales used to measure AOMT might need to include a range of items
relevant to these constructs. Svedholm-Hékkinen and Lindeman (2018) proposed that the
AOMT is not a unitary construct, but comprises four distinct dimensions, some of which
concern attitudes towards knowledge and others concern attitudes towards people.
Similarly and most recently, Stanovich and Toplak (2019) reassessed nearly 20 years of
research into AOMT to confirm that those with strong religious beliefs interpret some items
within scales in ways that make the scales more challenging to interpret and less
generalisable than previously thought. Baron also hypothesised that scales might not be
generalisable across “domains” such as morality, religion and science (Baron, 2017). Short
versions of the AOMT scale may be particularly applicable to measure the nature of good
thinking, as in how people should ideally think, but may not adequately address how people
actually do think, particularly in these different contexts or domains. Research by
Stanovich, West and others (Macpherson and Stanovich, 2007; Sa et al., 1999) found that
AOMT was related to reduced susceptibility to belief bias (the inability to decouple prior
knowledge from reasoning processes), but the domain sensitivity of such conclusions are not
yet clear.

Sustainability concern

The Revised New Ecological Paradigm Scale (NEP, Dunlap and Van Liere, 1978; Dunlap,
2008) was developed initially as a way to explore what was in the 1970s a new and emerging
social paradigm, hypothetically summing measures of respondents’ views on; our planet’s
limits to human development, the fragility of nature, the possibility of an ecological crisis,
beliefs in human’s ability to overcome disasters and whether humans are part of nature or
dominant over it. The 15 Item NEP scale initially became the most widely used measure of
environmental concern (Hawcroft and Milfont, 2010) and subsequently the reference point
for many studies to explore the impacts of education on facets of sustainability concern
(collectively identified as ecological worldview) of particular populations or groups in
research projects (Reyna et al,, 2017; and Brandt et al., 2020). On the way, the NEP scale has
endured a great deal of investigation about what it actually measures, its underlying
dimensions, its internal reliability and, most relevant to this study, its appropriateness in
multicultural contexts. Ntanos et al (2019) and Grindova et al. (2019) provide extensive
summaries of the development and use of the NEP in this regard. Most recently Xiao et al.
(2019) have demonstrated that the NEP is a powerful predictor of environmental concern
and also mediates the effects of socio-demographic variables on environmental concern.
Notably, the NEP was developed before the concept of sustainability became dominant in
related discourses, but in fact, it does address a range of sustainability-related issues, not
only environmental ones.

Although the NEP has been extensively validated for use in many cultures, both Western
and non-Western, increasingly research emphasises the complexity of its interpretation in
non-western cultures and with respect to strongly held religious beliefs (Hope and Jones,
2014). Overall, it becomes clear that individual NEP items may generate useful data but that
in some contexts it may not be reasonable to simply sum facets of the NEP into a single
entity that could be meaningfully described as an ecological worldview, pro-environmental
attitude or environmental concern. The NEP remains, however, one of the most useful
research tools available to explore how cultural features such as religious beliefs interact
with facets of sustainability concern and with its measurement.



A conceptual hypothesis for this research

This research builds on the conceptual hypothesis that those who have the skills and
dispositions to think critically will be sensitive to the problems that exist in the world
around them and, at least, show concern about them and, perhaps, even wish to act in
response to them. Those who lack these skills and dispositions to use them may be less
inclined to show concern or to act. Authors accept the naivety of this hypothesis in the
presence of such uncertainty about concern and individual action as outcomes of
education, about the capabilities of those who teach in higher education to achieve these
outcomes, about the impacts of culture and individual background on their possible
attainment and about how higher educators would know if they did achieve them. Hence,
implicit within this approach is the suggestion that in exploring how learning gains
associated with sustainability might be measured, a path to identifying what higher
education should be teaching and how it should be monitoring its progress might also be
found; in line with an accepted tenet of educational development that systematic
improvement of something requires it to be measurable (Carnegie Foundation, 2020).
Although interests in sustainability education motivated the research described here,
concerns about how best to teach and assess critical and independent thinking are
widespread in higher education and interact with concerns about the very nature of higher
education and its roles in our societies (Biesta, 2019). This research was also informed and
directed by the multinational, multicultural makeup of the Authors’ team. Cultural
Cognition Theory suggests that authors’ interests and interpretations will be, to a degree,
related to their cultural values (Kahan, 2015) and those cultural considerations must be
explicit with the research design and data interpretation (Figure 1).

Bringing all of these factors together, this multinational research focussed on
dispositions to think critically (active open-minded thinking and fair-minded thinking in
appraising reasoning) as educational measures and explored how they related to
sustainability concern as an indicative educational target.

Methods

Constructing the research instrument

This research developed a survey that comprised three scales, each including several items
and a number of contextualising questions. Scale development in this project was informed
in particular by Robertson (2017) and was initiated by deductively including a number of
items, based on the experience and knowledge of the literature of the researchers, in a draft
survey for consideration by the research team. Items were initially chosen to best reflect the
concepts developed by Scriven and Paul (1987), Facione (1990) and Baron (2017), but
modified in number and content during rounds of content, face and construct validity
testing. Cognisant of survey fatigue issues, researchers aimed for a survey with 15 items (5
items for each scale), no more than 10 contextualising questions and a small section to allow
respondents to enter a code so that they could be resurveyed at a later date while
maintaining their anonymity. Researchers initially discussed the content validity of the
developing scales to assess whether or not the items included adequately represent the
underlying constructs. Researchers also discussed the face validity of the instrument to
decide whether or not the scale items are meaningful for individuals with diverse
backgrounds and cultures. At this stage some researchers shared the draft instrument with
colleagues and postgraduate students in their own institutions, asking for feedback on the
scales and contextualising questions and shared these insights with the wider research
group. An important aspect of this stage of the research was to explore and refine how each
item was constructed and to ascertain how geographically and culturally diverse target

Relationship
between
dispositions




[JSHE

WIDU0d
Anpiqeureisng

198.1e) [RUONIEINPD
aAnedIpuj

Suruoseax
Suisreadde

u1 papurw-arej Suraq
0) uonisodsip y

Supquryy
papulwi-uado aanoe
03 uonisodsip v

saanseaw
[euonesnpa
aanend

sya81e)

spaemo) ssaagoxd
J0 uopEatpul

ue apraoad wayy
JO SJUBWAINSEI
“a[qeanseaut

a1e (s103e21pUl
10) saanseajy

aanseawt
03 SuiBuayeyd
pue [euoneidse
Ajresauad are
(sreo3 10) s1981e],

sureg
Suruaeaj uo snooyg

uoneINpd
Aqeureisns
J01X2U0d

ay ur Asuanof
Bururesy ,syuapnis
noqe Jueysodurt
Sunypawos

Aes pnoys
Surues] jo sanseapy

suonisodsip

PUE S[[I{S SaAJoAUL
Ppue s[enprarpur jo
InoIARYAq 9Y) SOALIP
Supjuiy eant)

Supjuip
[€213LID UO SNDOY

£iadsoad orwrou0dd
JO S[9Ad] pue
suoI3Ifal ‘saan3nd
ardnnu yam
Bunjiom :10ae9pUD
[BUOnEUISIUT Uy

s[eos juawdojosap
J[qeureIsns

LT J0 1X91U02 31f}
ut saniiqisuodsal
pue s3[01
s,uoneanpa 1aySIH

@ouapuadapur
[emoaqa3ur
:uoneINpa JYSIY
JO swie [euonipe.],

sanea pue
SIS ‘98pajmouyy
:59A1399[q0 4SH

yoaeasal
9y} 10j 1x33u0)

s
=T &
mne

S|
- 52 B
—
o5& ¥
= o5 .=
o B =
mum 83

o=t =
== 8

model




respondents would understand the words and phrases used. The initial survey was
considerably modified during these processes. A small pilot project (with 55 anonymous
international respondents) was undertaken to continue the process of construct validity
testing and to conduct an exploratory factor analysis. It resulted in small changes to the
pilot survey and to its constituent items.

The final survey used:

¢ Five modified items from the NEP. The items chosen (Items 3.1-3.5) were slightly
modified versions of those that factored most strongly to the tendencies identified
by Shephard et al. (2009).

» Five modified items from the AOMT Scale. The items chosen (Items 5.1-5.5)
addressed dispositional values such as spending effort on a problem before giving
up, considering the opinions of others in forming one’s own opinion, weighing new
evidence against a favoured belief and being willing to change one’s mind if
necessary.

¢ A new five item fair-minded thinking scale (FMT scale) was significantly informed
by Facione (1990). The items developed (Items 7.1-7.5) addressed dispositional
values such as facing one’s own biases and being reasonable in selecting and
applying criteria.

All 15 items were included in the survey as 5 point Likert-like choices; with high levels of
sustainability concern and thinking dispositions scored in the analysis as 5. Throughout the
research phases, some items in each scale were reverse-framed to encourage respondents to
engage strongly with the items’ meaning. These appear in italics in Table 2. Also included
were 10 contextualising questions that were explored and identified as potentially important
by the researchers while discussing the content validity of the draft survey and its items.
For example, discussions within the authors’ group about their own responses to draft items
suggested the need for authors to enquire about the strength of religious belief of
respondents. Questions addressed respondents”: gender; age perception; graduate status
and, for graduates, discipline; strength of religious belief;, educational background of
parents; self-rated critical thinking ability; liberal inclinations (do you think that all people
should be provided with the same opportunities in life?); self-rated persistence in solving
problems; and confidence in anonymity in the survey. The survey questions are included in
the Appendix.

Survey processes

The survey was made available online using Qualtrics software during February and March
2020. Students and academic colleagues in the researchers’ institutions were invited to
respond by the researchers and by academic colleagues of the researchers and provided with
the survey’s URL. In all cases, the voluntary nature of responding was emphasised, as was
the anonymity of respondents within the system. The research was carried out under a
University of Otago Category B Ethics approval for University of Otago staff, students and
graduates with equivalent approval in one university in Pakistan. Respondents were also
provided with the email address of one of the researchers should they have questions. The
nation from within which each survey was completed was calculated from the latitude and
longitude of the IP address used to complete the survey online, provided by Qualtrix. The
survey was terminated when Covid 19 had a discernable impact on response rates. Survey
results were analysed by three researchers using Excel, SPSS, R and two structural-equation
modelling (SEM)-programmes (the lavaan package in R and Onyx). Both parametric and
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non-parametric significance tests were used, each where appropriate. Non-parametric tests
are most appropriate for discrete non-normal data which arises from the individual items
measured on Likert-like scales. Parametric statistics are most appropriate for normally
distributed data, which arises when individual items are combined into multi-item scales.
Adjustments for multiple testing were made where necessary as described below.

Results and analysis
There were 219 responses to the survey. Responses with incomplete entries to the 15 scale
items were not included in this analysis, leaving 186 complete responses. Missing values in
the contextualising questions were few and were identified in the analysis as variations in n.
All 15 items in the Five Item NEP, AOMT and FMT scales had responses ranging from
strongly agree to strongly disagree and resulting in numerical scores of 5 to 1, confirming
that the scale items identified constructs that the population surveyed had diverse opinions
about. Geographical information provided by Qualtrics confirmed that responses to the
survey originated mostly in Pakistan (56 %), the USA (13%), Austria (13%), India (5%), New
Zealand (4%) and Nigeria (4%), with less than 2% from each of South Africa, Russian
Federation, Kuwait, Hungary and France. In total, 71.7% of those who answered confirmed
that they were female, 28.3% male (» = 184) (multiple respondents from a woman’s
university associated with one of the researchers in Pakistan likely contributed to this
difference). Age perceptions (4.9% adolescent, 63.2% young adult, 30.8% middle-aged, 1.1%
elderly [n = 185]) suggested that most of the respondents were students, with some more
senior academic colleagues included. In total, 72.3% of respondents were graduates, 27.7%
not yet graduated (n = 184), indicating that researchers had mostly invited highly educated
or postgraduate students or that these proved most willing to participate. The self-rated
critical thinking ability (18.4% excellent, 57.3% good, 24.3% average, 0% poor or terrible
[n = 185]) of the respondents supports the conclusion that respondents were generally
highly educated. Similarly, most respondents reported good levels of persistence in solving
problems (21.8% excellent, 55.3% good, 21.2% average, 1.8% poor, 0 terrible [z = 170]).
Very few respondents disagreed with the assertion that all people should be provided with
the same opportunities in life suggesting widely held liberal views (40.3% Strongly Agree,
SA, 389% Agree, A, 5.9% Unsure, 11.4% Disagree, 3.2% Strongly Disagree [# = 185]).
Nearly all of the respondents were confident in their anonymity within the survey (36.1%
SA, 49.7% A, 126% U, 05% D, 1.1% SD [# = 183]). A small majority of respondents
reported strongly held religious beliefs (52.2% strongly held; 36.6% not having strongly
held religious beliefs, # = 165). A larger majority (66.7%) reported having at least 1 parent
who went to university or college (30.1% with neither, 7 = 185).

Preliminary analysis

For a preliminary analysis based on three factors, individual responses to items were simply
averaged to create Mean Five Item NEP, AOMT and FMT Scores. Mean values of Mean
Five Item NEP, Mean Five Item AOMT, Mean Five Item FMT were 3.54, 3.56 and 3.66,
respectively, indicating, within the capacity of these putative scales to do so, that on balance
the respondents held positive levels of sustainability concern and dispositions to think
critically. Pearson correlation coefficient analysis was undertaken to determine the extent to
which the 3 scales (Mean Five Item NEP, Mean Five Item AOMT and Mean Five Item FMT)
were linearly related. The Mean Five Item NEP scores were significantly correlated with the
Mean Five Item AOMT but the effect size was small (r = 0.235, » = 186, p = 0.001). Mean
Five Item NEP scores were not significantly correlated with the Mean Five Item FMT. The



correlation between Mean Five Item AOMT and Mean Five Item FMT was significant (r =
0.337,n =186, p < 0.001).

The preliminary analysis went on to use multiple regression analysis to explore how the
Five Item NEP, AOMT and FMT scale scores might be related to the range of
contextualising questions used in the Survey. Multiple regression analysis of each scale
factor with the contextualising questions (gender; age perception; educational qualifications;
religious belief, educational background of parents; self-rated critical thinking; liberal
inclinations; self-rated persistence in solving problems; and confidence in anonymity in the
survey) produced the data recorded in Table 1. The data suggest that although gender,
educational background and persistence in solving problems do significantly predict Mean
Five Item NEP and AOMT, the strength of respondents’ religious beliefs had by far the
largest contribution to these correlations. In this analysis, Mean Five Iltem NEP and Mean
Five Item AOMT scores were negatively predicted by the strength of religious belief.

To explore the possible relationship between respondents’ self-reported strength of
religious belief and their responses to all items in the NEP, AOMT and FMT Scales, in
detail, statistical tests were conducted to compare the mean responses, to each of 15 Items, of
individuals with strong religious beliefs (z = 97) with individuals without strong religious
beliefs (n = 68), as described in Table 2. Mean responses were significantly different for 12 of
the 15 Items, for one item by more than 1 Likert unit and in most cases by more than 0.3
Likert units. For the majority of items, those with strong religious beliefs had significantly
lower scores of NEP, AOMT and FMT, but for particular items in the AOMT and FMT
scales, namely, items 5.1, 7.1 and 7.4, those with strong religious beliefs had significantly
higher scores than those without strong religious beliefs.

To explore one example of this occurrence in more depth, Pearson Correlation
Coefficient analysis was undertaken to determine the extent to which the mean responses
to Items 5.1 and 5.3, and mean responses to Items 5.2, 5.4 and 5.5, for all 186 respondents,
were linearly related to Mean Five Item NEP. As anticipated, mean responses to Items
5.2, 5.4 and 5.5, for all 186 Respondents, were significantly and positively correlated to
Mean Five Item NEP (» = 0.336, p < 0.001). Mean responses to Items 5.1 and 5.3, however,

Effect size of Significance
Significant all predictors in  Significant Coefficient B and of each
Scale correlation? the model (%) predictors standardised B predictor
Mean five item NEP Yes p < 0.001 28.7 Religious belief  —0.619, —0.479 <0.001
Gender —0.214, —0.150 0.044
Educational —0.111, —0.152 <0.040
background
of parents
Mean five item AOMT Yes p < 0.001 14.5 Gender —0.248, —0.224 0.005
Religious belief ~ —0.366, —0.365 <0.001
Persistence +0.112, +0.101 0.038

Mean five-item FMT ~ No p = 0.37

Notes: The data suggest that although gender, parental educational background and self-reported
persistence in solving problems do significantly predict Mean Five Item NEP and AOMT, the strength of
respondents’ religious beliefs had by far the largest contribution to these correlations. In this analysis, Mean
Five Item NEP and Mean Five Item AOMT scores were negatively predicted by the strength of religious
belief
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Table 2.

The 15 items used in
Version 4 of the
survey (items in
italics were those
reversed phrased
with respect to the
scales) and mean
responses to all 15
Items of those with
strong religious
beliefs (RB = 1) and
those without (RB =
0)

Item# Item RB 7 Mean P Adjp  Sig?
3.1 Human skills will ensure that we can continue to 1 97 245 0.004 0025 Y
live on the earth indefinitely 0 68 28
3.2 Humans are severely abusing the environment 1 97 432 <0001 <0001 Y
0 68 462
3.3 The natural world is strong enough to cope with 1 97 337 <0001 <0001 Y
the impacts of modern industrial nations 0 68 376
3.4 The earth is like a spaceship with very limited 1 97 340 <0.001 <0.001 Y
room and resources 0 68 385
3.5 Humans were meant to rule over the rest of 1 97 306 0.753 1 N
nature 0 68 421
51 Actively seeking all opposing arguments is a 1 97 348 0.0071 0.0354 Y
sign of good character 0 68 29
52 People should not revise their beliefs in response 1 97 349 <0001 <0001 Y
to new information or evidence 0 68 443
53 People should actively seek out evidence that 1 97 365 <0001 <0001 Y
goes against their beliefs 0 68 374
54 Intuition is the best guide in making decisions 1 97 257 1 1 N
0 68 313
5.5 Changing your mind is a sign of weakness 1 97 3% 0.0071 00354 Y
0 68 450
71 Logical thinking is more important to me than 1 97 360 <0.001 00022 Y
emotions or feelings 0 68 319
72 People should mostly consider the interests of 1 97 301 <0.001 <0001 Y
their friends and relatives in reaching decisions 0 68 366
73 I'make an effort to become conscious of my 1 97 39 0.0272 00819 N
prejudices 0 68 404
74 [ deliberately interact with people with 1 97 394 <0001 <0001 Y
different points of view from my own 0 68 360
75 1t is a waste of effort to look for alternative ways 1 97 361 0.0012 0.0084 Y
to be fair 0 68 413

Notes: 7 is the number of respondents in each group. Mood’s Median Test (Mood, 1950, a non-parametric
test that is not dependent on equal variance and normality assumptions) was used with p-value adjustment
for multiple comparisons (Holm, 1979) to calculate the significance levels of the differences in item means
between groups. In total, 12 from 15 items had significantly different means (only 3_5, 5_4, 7_3 was not
significantly different). Those with strong religious beliefs score more highly than those without on items
51,71and 74

for all 186 respondents, were significantly and negatively correlated to Mean Five Item
NEP (r = —0.163, p < 0.026). The impact of holding strong religious beliefs on this data
set is not simple and appears to differ between items; suggesting that not only is the
population of 186 respondents non-homogeneous in this regard but also that a simple
analysis based on single-factor scale means will not adequately describe the data in this
research.



Analysis using structural equation modelling

The preliminary analysis assumed that each scale can be explained by a single factor and
that all items contribute equally to each factor so that factor scores can be estimated by the
mean of all contributory items. SEM is not limited by these assumptions and seeks best-fit
models with the greatest explanatory power. SEM analysis started with the complete data
set of 15 items. Even though there was a high correlation between all three latent variables
(NEP, FMT and AOMT), analysis confirmed that more complex models were required to
explain this data. The analysis proceeded to explore each scale individually, applying SEM
for two purposes: to assess whether single factor models provide good fits for the scale data
or whether two-factor models may be better; and to obtain estimates of the parameters of
best fit models, including factor loadings for each item and standardised factor scores. The
analysis is described in Figure 2.

Factor scores obtained for the SEM scale models for the Five Item NEP and Two
Factor AOMT and FMT scales allow a recalculation of the correlation between NEP,
AOMT and FMT. Pearson Correlation Coefficient analysis was undertaken to determine
the extent to which the five scales (Five Item NEP, AOMT Factor One, AOMT Factor
Two, FMT Factor One and FMT Factor Two) were linearly related. All correlations were
significant. [AOMT Factor One and Five Item NEP (r = 0.327, n = 186, p < 0.001); AOMT
Factor Two and Five Item NEP (r = —0.253, n =186, p = 0.001; FMT Factor One and Five
Item NEP (r = 0.360, n = 186, p < 0.001); FMT Factor Two and Five Item NEP
(r=-0.379,n =186, p < 0.001)].

Factor scores obtained for the SEM scale models for the Five Item NEP and Two
Factor AOMT and FMT scales also allow a recalculation of the predictive relationships
between NEP, AOMT, FMT scales and responses to the contextualising questions.
Multiple regression analysis of each scale factor with the contextualising questions
(Gender; Age perception; Educational qualifications; Religious belief; Educational
background of parents; Self-rated critical thinking; Liberal inclinations; Self-rated
persistence in solving problems and confidence in anonymity in the survey) produced the
data recorded in Table 3. The data suggest that although gender does significantly
predict AOMT Factor One, the strength of respondents’ religious beliefs had by far the
largest effect sizes predicting Five Item NEP, AOMT Factors One and Two and FMT
Factor Two.

Discussion

The research described in this article suggests that significant positive relationships
between elements of both AOMT and FMT and facets of sustainability concern exist and
can be measured, so that thinking dispositions may be useful measures or indicators of
learning gains towards indicative HESD learning targets such as sustainability concern.
More particularly, however, a range of measurement and interpretive concerns do need to be
stressed in this multicultural exploration. The population of respondents largely self-
identified as liberal-minded, critical thinkers who persist in solving problems and who felt
anonymous in the survey; surely a reasonable group of people and reasonable circumstances
with whom and within which to research these matters. Detailed analysis of responses
within the three scales, however, confirms that individual items within them received
significantly different levels of agreement from those with and without strong religious
beliefs and that some elements of both AOMT and FMT do not positively predict
sustainability concern. More complex scale models than simple Five Item Means were
needed to accommodate these significant differences.
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Figure 2.

SEM of the individual
AOMT, FMT and
NEP scales

-0.52(-0.52)
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x1->Q5_4 = 0.33(0.34) x2->Q5_1 = 0.63(0.6)

x1->Q5_2 = 0.61(0.56)

- VAR Q5_4 = 0.84
VAR Qs 2 =02  VARQS.3 =058

SEM of the AOMT data confirmed that a two
factor model provided the best fit with all
items loading positively to one of two factors:
Items 5.2 (0.56), 5.4 (0.34) and 5.5 (0,71)
load to Factor One; Items 5.1 (0.60) and 5.3
(0.40) load to Factor Two. Negative
correlation between the two factors was
confirmed (-.52). Goodness of fit measures
for the model were Chi Sq 4.32, DF 4 (Chi
Sq/DF<5), RMSEA <0.001, SMRA 0.031 and
CFI 1.011 confirming a very good fit.

-0.84(-0.84)

x2->Q7_1 = 0.49(0.43)
x2->Q7_4 = 0.19(0.21)

X1->Q7_5 = 0.9(0.96)

x1->Q7_3 = 0.09(0.12)
x1->Q7_2 = 0.26(0.25),

VARQ7_1 = 1.04

I
VAR_Q7_4 = 0.78 VAR_Q7_S = 0.07

VARQ7_2 = 1.05
VAR_Q7_3 = 0.49

SEM of FMT data produced a satisfactory two
factor model but with one item dominating
one factor and low factor loadings on the
other factor. The model had reasonable
goodness of fit measures, substantially better
than any single factor model. Items 7.2
(0.25), 7.3 (0.12) and 7.5 (0,96) load to FMT
Factor One. Items 7.1 (0.43) and 7.4 (0.21)
load to FMT Factor Two. Negative correlation
between the two factors was confirmed (-
.84). Goodness of fit measures for the model
were Chi Sq 7.074, DF 4 (Chi Sq/DF<5),
RMSEA =0.047, SMRA 0.05 and CFI 0.947
indicating a satisfactory fit.

x1->Q3_5 = 0.59(0.44)

x1->Q3_1 = 0.33(0.29)
7
x1->Q3_3 = 0.74(0.69)

x1->Q3_2 = 0.2(0.24) x1->Q3_4 = 0.28(0.25)

VAR_Q3_2 = 0.62

VARQ3_4 = 1.23

SEM of the NEP data produced a satisfactory
model with all items loading positively to one
factor (Five Item NEP) with reasonable
goodness of fit measures. Two factor models
were no better fitting and were not
supported by our preliminary analysis of
data. Item loadings were 3.1 (0.29), 3.2
(0.24), 3.3 (0.69), 3.4 (0.25) and 3.5 (0.44).
Goodness of fit measures for the model were
Chi Sq 16.3, DF 5 (Chi Sq/DF=5), RMSEA
1.111, SMRA 0.67 and CFI 0.075 indicating a
barely satisfactory fit.

Thinking dispositions and their measurement

The data suggest that although gender, educational background and persistence in solving
problems do significantly predict Mean Five Item AOMT, the strength of respondents’
religious beliefs had by far the largest contribution to these correlations. The AOMT and
FMT data were explained best by allocating items in each scale to two factors based on
levels of agreement expressed by those with strong religious beliefs and those without. SEM
allowed for the calculation of individual scale scores of all participants and multiple
regression analysis using these factor scores confirmed the importance of religious belief as
a predictor of how individual respondents responded to items in the AOMT and FMT
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scales. It is important to stress that this data does not support any suggestion that those
with strong religious beliefs are somehow deficient in their dispositions to actively open-
minded thinking and fair-mindedness in appraising reasoning. Indeed, those with strong
religious beliefs, on the basis of some items in both scales, show higher levels of these
dispositions than do those without strong religious beliefs. In effect, how each group
responds to the scales depends entirely on what proportion of different types of items are
incorporated within the scales.

There is much within the discourses of psychology and sociology to help us understand
how religious beliefs may interact not only with the underlying constructs being considered
but also with the means of measurement involved. With respect to the published AOMT
scale, itself incorporating aspects of FMT, Baron (2017) categorised decisions, short-term
beliefs and long-term beliefs and considered the need to create a scale with balanced inputs.
Arguably, Items 5.1, 5.3 and 7.4, all clearly separate from most other items in a statistical
sense, represent manifestations of long-term belief, rather than choices or decisions to make
as a result of reasoning. In addition, how people interpret scale items relates strongly to their
individual, social and cultural circumstances (Pennycook et al., 2014; Piazza and Landy,
2014; Bronstein ef al, 2019; Stanovich and Toplak, 2019). There are also strong links
between these observations and Kahan'’s “science-of-science-communication measurement
problem” (Kahan, 2015, p. 36) emphasising, for example, identity-protective cognition as a
concept that limits understanding of a phenomenon and its measurement and the
importance of cultural cognition theory within this discourse.

Sustainability concern and its measurement

Broadly positive NEP scores (Mean = 3.54) within the sample encourages us to be positive
not only about levels of sustainability concern expressed but also about using the NEP as a
means to say something about sustainability concern as a viable educational target.
Notably, those with strong religious beliefs do generate lower overall mean NEP scores than
those without, as also described by Hope and Jones (2014) and others. Taken from the
perspective of the NEP’s design and origins, low overall NEP scores do indicate low levels of
sustainability concern, but with the benefit of contextualising information such as
additional survey questions, low and varied NEP scores may say as much about the
conceptual underpinning of the NEP, as they do about the values of its respondents. Much
research has explored, for example, complex relationships between concern, the NEP and
variables such as age, gender, education and political ideology (recently summarised by
Xiao et al., 2019).

The relationship between sustainability concern and thinking dispositions

The data suggest that there are strong predictive relationships between facets of AOMT
and FMT and the NEP, but that these relationships are far from straightforward. It appears
that conclusions drawn from how people respond to the AOMT, FMT and NEP scales must
be contextualised with respect to the validity of the scales in multicultural contexts, with a
particular focus on how extensive strong religious beliefs are in each culture. Each of the
items provides valuable information, but in multicultural situations, it cannot be assumed
that each fits neatly into a self-contained factor or facet of the original construction or that
each facet can be simply and sensibly numerically combined. Contextualising information
will always be required. With contextualising information, these scales may yet prove to be
powerful research tools as aids to understanding what and how people think about facets of
sustainability. With respect to this enquiry, it is clear that aspects of AOMT and of FMT do
indeed significantly predict aspects of sustainability concern, but this result does need to be



interpreted with caution. It may be the case, for example, that only by challenging their own
long-term beliefs will learners be able to develop high levels of concern for all facets of
sustainability concern identified within the NEP, but the extent to which this challenge
could or should reasonably be addressed by higher education is far from clear (Ives and
Kidwell, 2019, for a focus on religiosity). In stressing the nuanced nature of this relationship,
this analysis may have produced a far more valuable outcome than simply confirming our
initial hypothesis.

Bridging the gap between theory and practice

HESD internationally is struggling to agree on what learning should be achieved and
monitored. The conceptual hypothesis builds on the near-universal appreciation for critical
thinking to suggest that those who have the skills and dispositions to think critically will be
sensitive to the problems that exist in the world around them and, at least, show concern
about them. The research has explored how to describe and measure dispositions to think
critically and facets of sustainability concern and highlighted how individuals’ strength of
religious belief is an important factor in these relationships and in their measurement.
Future developments of these scales will need to consider the possibilities of; incorporating a
more diverse range of items (reflecting decisions or beliefs or both); items that are contextual
or domain, independent; and items that span the diverse disciplinary landscape of critical,
rational and reflective thinking. It is also notable that, in the context of sustainability, items
within the AOMT and FMT scales essentially ask respondents to think in social and
economic contexts, rather than in environmental contexts. This may need to be addressed in
future developments of scales.

It may simply be irrational to consider the possibility of one scale that addresses the
critical thinking dispositions of those with strong religious beliefs and those without. If, in
an educational sense, we seek improvements in some aspects of dispositions for open and
fair-mindedness, rather than necessarily in all aspects, insights from this analysis suggest
that different scales might be developed for different regions or cultures and so help
educational institutions to monitor improvements of something valuable to them.
Educational quests for critical thinking are by their very nature focussed on the skills and
dispositions of critical thinking rather than the products of this critical thinking. Future
developments of the scales researched here will also need to consider the relative advantages
of maintaining separate scales for AOMT and FMT or amalgamating them, as their
behaviour within this research had many commonalities.

Limitations

This is in essence an exploratory study. Respondents were limited in number and
unbalanced with respect to sex and geographical background. Although these data
emphasise the substantially different levels of agreement with some items exhibited by
people with different levels of religious beliefs, authors do not know precisely what
respondents had on their minds when responding to these items or the extent to which
different degrees of cognitive dissonance may have been involved. The 5 item scales were
purposefully designed to be manageable by unpaid voluntary respondents but were
undoubtedly too small to provide high levels of internal reliability, particularly with SEM.
From a statistical point of view, even though on balance respondents with and without
strong religious beliefs tend to agree with all items, the extent to which they agree differs so
much that any scale that incorporates these different types of items is bound to suffer from
poor internal reliability.
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Conclusions

The research demonstrates the complexity of monitoring dispositions to think critically and
sustainability concern in educational systems in circumstances where the roles of religious
beliefs are of interest. The research model used in this research was that critical thinking
dispositions could become useful measures of ESD learning gain if links to indicative or
potential HESD targets such as sustainability concern, could be established. Accordingly,
the research investigated measurement approaches and educational targets that could help
higher education institutions to educate for sustainable development and to monitor their
progress, in ways that are compatible with their culture and values. The research suggests
that dispositions to critical thinking may have a significant positive bearing on facets of
sustainability concern, so that thinking dispositions may make useful measures or
indicators of learning gains in HESD that are relevant to HESD educational targets. Detailed
analysis of responses, however, confirms that those with and without strong religious
beliefs contribute significantly different responses to scale items within these measures. The
research demonstrates the complexity of monitoring dispositions to think critically and
sustainability concerns in educational systems in a circumstance where the roles of religious
beliefs are of interest. The strength of an individual’s religious beliefs may need to be
routinely considered, as researchers in the future interpret and apply data pertaining to ESD
targets and measures. This research also emphasises the advantages of multinational and
multicultural collaboration in researching the complexity of sustainability targets and
measures and in identifying suitable targets and measures for HESD in international
contexts.
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Appendix: Survey questions
(Indicate the extent to which you agree ... 5 point Likert-like scale)

Human skills will ensure that we can continue to live on the earth indefinitely
Humans are severely abusing the environment

The natural world is strong enough to cope with the impacts of modern industrial
nations

The earth is like a spaceship with very limited room and resources

Humans were meant to rule over the rest of nature

Actively seeking all opposing arguments is a sign of good character

People should not revise their beliefs in response to new information or evidence
People should actively seek out evidence that goes against their beliefs

Intuition is the best guide in making decisions

Changing your mind is a sign of weakness

Logical thinking is more important to me than emotions or feelings

People should mostly consider the interests of their friends and relatives in reaching
decisions.

I make an effort to become conscious of my prejudices

I deliberately interact with people with different points of view from my own

It is a waste of effort to look for alternative ways to be fair

Do you think that all people should be provided with the same opportunities in life?
I am fully confident that this survey guarantees my anonymity.

Sex (Male, Female, Other, rather not say)

Perception of age (Adolescent, Young adult, Middle - aged, Elderly)

Do you have strongly held religious beliefs? (Yes, No, Rather not say)

Did either of your parents go to university or college? (Yes, No, Rather not say)
Are you a graduate (Yes, No; if yes, which discipline of subject area?)

How persistent are you in solving problems? (Excellent, Good, Average, Poor

Terrible)
How would you rate yourself as a critical thinker? (Excellent, Good, Average, Poor,
Terrible)
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