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“It is not something that has been discussed”: Climate change in teacher

education in Greenland and Canada
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ABSTRACT

We describe findings from an exploratory study on Greenlandic and Canadian preservice teachers’
(PSTs') views on climate change teaching and teacher education programs. Greenland and Canada
are experiencing more rapid warming than the global average. Climate resilience is thus of great
importance and climate change needs to be taught to foster innovations and adaptation and to
prepare young citizens to be engaged participants in policy debates about mitigation. Forty-five
PSTs at the University of Greenland and Lakehead University answered a survey comprised mainly
Likert Scale and open-ended questions. We found that PSTs need more knowledge about climate
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change, while, across disciplines, almost all would like to teach climate change and believe that

preparing to do so should be a part of initial teacher education.

Background

In 1987, the Brundtland Commission issued Our Common
Future, a report on sustainable development (UN, 1987). In
1990, the Intergovernmental Panel on Climate Change
(IPCC) described the UN Framework Convention on Climate
Change. In 1992, the RIO Earth Summit put environmental
change on the international agenda. In 1997, the Kyoto
Protocol was signed, setting targets for cutting greenhouse
gas emissions. After failing to sign an international treaty
for reducing emissions in Copenhagen in 2009, the Paris
Agreement was signed in 2015, bringing “all nations into a
common cause to undertake ambitious efforts to combat cli-
mate change and adapt to its effects” (UNFCCC, n.d.).
Article 12 in the Agreement states: “parties shall cooperate
in taking measures, as appropriate, to enhance climate
change education” (United Nations, 2015, p. 16).

The past three decades have seen accelerated environ-
mental change. According to the IPCC’s (2018) latest report,
climate change is having a profound impact on ecosystems
and social systems. Canada is warming twice as fast as the
global average, the Canadian Arctic three-times as fast
(Canada’s Changing Climate Report, 2019). Greenland is
also experiencing rapid warming (Orsi et al, 2017). In
regions dependent on stable sea-ice for cultural practices
such as travel and hunting, this poses immense challenges
(Gearheard et al., 2013; Hastrup, 2015; Huntington et al,
2017; Nunavut Climate Change Center, n.d.; Poort, 2007).

Many warnings have led some educational institutions to
respond by including Education for Sustainable Development
courses or programs in their offerings (Boon & James Cook
University, 2016; UNESCO, n.d.); however, overall, little has
been done. This is especially true for climate change in K-12

schooling. Looking at curricula across countries, including
Greenland, Canada, Denmark, Iceland, and the UK, climate
change, when it appears at all, is most often a topic in the
sciences, and many teachers are ill prepared to teach it
(Bangay & Blum, 2010; Boon, 2015; Nicholls, 2016; Plutzer
et al., 2016; Wynes & Nicholas, 2019).

Why climate change education for arctic
teachers matters

This study explores preservice teachers’ (PSTs’) climate
change knowledge, their perspectives on the relevance of cli-
mate change education in K-12 schooling, and their readi-
ness to teach climate change across subjects.

Teachers in Canada follow provincial curriculum and in
Greenland follow a national curriculum with learning objec-
tives defined in a government proclamation. They are expres-
sions of what competencies, skills, and knowledge are valued.
They are also indirectly an expression of how a country views
its responsibility toward citizens of the future. Neither
Greenland nor Canada has standards or learning goals con-
gruent with the scientific consensus on climate change
(Greenland Home Rule, 2003; Wynes & Nicholas, 2019).

In Canada, the provinces have implemented varied
approaches to teaching climate change; there is no nation-
wide focus on climate and some textbooks contain
“statements inconsistent with the scientific consensus”
(Wynes & Nicholas, 2019, p. 16). In Greenland’s current
national curriculum, there is no mention of climate change
in the learning objectives (Greenland Home Rule, 2003).

At the time of data collection, PSTs in Greenland had no
course dedicated to climate change, PSTs at Lakehead’s
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Thunder Bay campus could take an 18-h elective on climate
change pedagogy, and the first PSTs in the new two-year
teacher education program took the mandatory 36-h
Environmental Education, a course including some climate
change education.

Greenland and Canada, both countries with polar identi-
ties, are experiencing the impacts of climate change faster
than many other regions around the globe. It is, therefore,
especially relevant to know what PSTs know about climate
change, and how well they are being prepared to teach it.

Only a third of Canadian teachers teach climate change,
most spending only 1-10h doing so (Field et al, 2019). PSTs
must graduate prepared to increase this. Understanding PSTs’
readiness may help strengthen climate change education in ini-
tial teacher education, leading to more climate change teaching
in Greenland and Arctic Canada. This would better equip stu-
dents to understand and respond to climate disruption.

Southern Canadians’ lack of climate change knowledge
(Field et al., 2019) also impacts Canada’s polar regions, though
indirectly, resulting in lower citizen support for strong climate
policy that could help to limit warming. Improving climate
change teaching should also help to improve this situation.

Climate change in initial teacher education

Students need teachers who can confidently bring climate
change into their teaching—even in the absence of man-
dated curriculum. It must, therefore, be included in initial
teacher education, where it is, unfortunately, still in its
infancy (UNESCO, 2013), almost wholly confined to courses
on teaching science (Berger et al., 2015).

Climate change affects ecosystems and social systems on
a global scale (Hoegh-Guldberg et al., 2018). K-12 learning
must, therefore, engage the scientific, philosophical, eco-
nomic, psychological, political, and social aspects of climate
change (Brownlee et al, 2013). K-12 teachers need good
general knowledge about climate change and the skills to
incorporate relevant aspects into their teaching.

Unfortunately, most PSTs have “a significant and alarm-
ing lack of knowledge” on climate change (Arslan et al,
2012; Berger et al., 2015; Boon, 2015; Boon & James Cook
University, 2016, p. 42), perhaps unsurprising, given that
even many high school science teachers hold misconceptions
(Plutzer et al, 2016) and many university instructors lack
formal training in climate science (Vernon et al, 2016).
Climate confusion results from gaps in education systems
(McCaffrey & Buhr, 2013).

The literature on climate change education in initial
teacher education is not extensive. Much of it is focused on
science teaching, such as Lambert and Bleicher (2013), who
found that focusing on climate change led elementary sci-
ence PSTs to have increased knowledge and more concern
about it, Van Zee et al. (2016), who discussed ways to
incorporate climate change into PSTs’ methods courses, and
Hufnagel (2015), who looked at emotions in a preservice
elementary science course. Less literature describes preparing
PSTs to teach about climate change outside the sciences.

Berger et al. (2015) described an 18-h climate change
teaching elective at Lakehead University, a small university
in Ontario, Canada. Students in the class came from differ-
ent subject backgrounds and divisions covering K-12. Their
background climate change knowledge varied widely and
participants thought the course should be lengthened and
made mandatory.

Vongalis-Macrow (2010) wrote that the focus in K-12
teaching should be on the dangers of climate change rather
than on science. Over 90% of the Australian PSTs in her
study, across disciplines, believed all teachers should teach
climate change—even though many expressed uncertainties
about the science.

Boon and James Cook University (2016) surveyed 87 PSTs
and early childhood educators in Australia at the beginning
and end of their four-year program. Most felt they should teach
climate change, but even after three courses in sustainability-
related topics, they reported feeling unprepared to do so.

We know of no previous work with PSTs and climate
change knowledge or attitudes in Greenland. Our explora-
tory work at Lakehead University in Canada and at the
teacher—education program at the University of Greenland
adds to the body of knowledge on PSTs  understanding of
climate change science, their preparedness to teach about
climate change, and their attitudes toward teaching about
climate change across grades and disciplines.

Purpose of the research

This research explores northern PSTs’ attitudes toward, and
capacities to teach, climate change, which will help initial
teacher education programs better prepare teachers, leading
to increased resilience in a rapidly changing part of the
world, heavily impacted by climate change. We asked: “How
do pre-service teachers across disciplines understand climate
change and its relevance to education and teaching?”

We collected demographic information, asked climate
knowledge questions, and solicited PSTs" views on climate
change teaching and teacher education. We also explored
whether PSTs with science teaching subjects differed from
PSTs with non-science teaching subjects.

Methods

This study used survey methodology (Bryman, 2016; Evans
& Mathur, 2005) with closed- and open-ended questions.
Closed-ended questions were used for descriptive and demo-
graphic purposes. Questions on climate change knowledge
were partly based on Boon’s work (Boon 2010; Boon &
James Cook University 2016) in Australia. They investigated
the role of CO, and other greenhouse gases, scientific pre-
dictions for future climate impacts, and knowledge of the
scientific consensus on climate change.

Open-ended questions investigated how PSTs feel about
teaching climate change and their preparation for teaching cli-
mate change during initial teacher education. They were based
on earlier work by the second author (Berger et al., 2015).



We used SurveyXact (an online survey tool) to administer
the survey in three versions, English, Danish, and
Greenlandic. An online tool was selected for ease of use by
the participants (Park et al., 2019) and for ease of data col-
lection and analysis (Evans & Mathur, 2005). The survey
was created and piloted for internal and construct validity
(Gehlbach & Brinkworth, 2011) in February, 2017 with 12
PSTs attending Lakehead University and the University of
Greenland. The pilot revealed that PSTs were very interested
in sharing reflections on the variables in the questionnaire—
all of them chose to answer the comments sections in the
closed-ended questions. Based on participants’ responses to
the pilot, we chose to include additional open-ended ques-
tions, which allowed for deeper understanding and to fur-
ther avoid bias (Reja et al., 2003), then re-piloted for
linguistic validity in Greenlandic, Danish, and English.

Translation to Greenlandic was challenging since it does
not have the same broad scientific vocabulary as English or
Danish (Demant-Poort, 2016; KIIIP/Inerisaavik, 2004). To
increase linguistic validity between Greenlandic and Danish/
English, we had translations to Greenlandic tested by two
PSTs and by a Greenlandic linguistics lecturer in teacher
education at the University of Greenland.

The Research Ethics Board at Lakehead University
approved the research and the survey was distributed to
Bachelor of Education students in their final years in
February, 2018. The survey had 18 questions in three cate-
gories. Demographic questions determined age, teaching
subjects, and location. Questions exploring knowledge and
beliefs included: the main cause of the 1°C average global
temperature increase; certainty that human activity is caus-
ing climate change; the level of scientific consensus on
anthropogenic climate change; consequences if we do not
tackle climate change; and when serious impacts would
occur. PSTs were also asked in what subjects climate change
should be taught, how they had been prepared to teach
about climate change, and if the preparation was adequate.

Apart from four demographic questions, five questions
required responses on a Likert Scale, one was “choose all
that apply,” one needed a “yes/no” response, and four were
open-ended (three requiring participant-generated lists);
three questions were multiple-choice. For ten of the ques-
tions, there was a “comments” field. Typically, between six
(13%) and ten (22%) PSTs made further comments.

The survey was disseminated through email to 282
Canadian PSTs in their final year at the Orillia and Thunder
Bay campuses of Lakehead University (total number of
enrolled PSTs at Lakehead University is around 650) and to
52 Greenlandic PSTs who had completed at least half of
their program at the University of Greenland in Nuuk (total
number of enrolled PSTs at the University of Greenland is
around 170). Participation was anonymous and voluntary;
the sample was a convenience sample. The response rate
was 13.6% (n=45); the Canadian response rate was 6.0%
(n=17) and the Greenlandic response rate was 53.8%
(n=28). All Canadian participants grew up in Ontario;
Greenlandic participants grew up in communities on the
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west coast of Greenland, from Upernavik in the north to
Nanortalik in the south.

The Greenlandic response rate was high for online surveys,
while the Canadian response rate was low (Perkins, 2011),
reducing the generalizability of the study. We speculate that
the low response rate among Canadian PSTs may have been
due, in part, to a lack of a sense of urgency about climate
change. While 83% of all Canadians are concerned about cli-
mate change (Anderson & Coletto, 2017), news reports sug-
gest that 46% of the population were unwilling to pay
anything personally to mitigate effects of climate change
(Connolly, 2019; Grenier, 2019), while 22% were willing to
pay up to $100. It seems that many Canadians did not believe
that climate change was an urgent or particularly serious mat-
ter, which may have impacted willingness to take part.

Low confidence in their climate change knowledge may
also have kept many Canadian PSTs from participating. The
second author has experienced PSTs low confidence in their
knowledge about climate change to be a barrier to recruiting
in earlier research (Berger et al.,, 2015), something described
elsewhere with a similar sample (McNeal et al., 2014). While
we know of no other research that looks at the level of cli-
mate change knowledge of Canadian PSTs, recent work
shows that most Canadian teachers have weak knowledge of
climate change science. Field et al. (2019) found much
stronger knowledge of climate change among teachers in a
convenience sample than in a representative sample, again
suggesting that people without much knowledge may decline
invitations to take part in climate change research.

Finally, we speculate that the timing of the survey, during
the busiest time at the end of the Canadian program, may
have meant that those without special interest in climate
change prioritized other things.

For the Greenlandic population, the substantially higher
response rate might be due to a greater feeling of personal
relevance, as the majority of the population in Greenland
are aware of changes to the environment. Agneman and
Minor (2018) found that 82% of the Greenlandic population
are concerned or somewhat concerned about climate change.
The high level of concern may be fueled by personal
accounts of changes to nature, such as to sea ice (Gearheard
et al., 2013; Poort, 2007). Experiencing less sea ice and lon-
ger periods of drought, particularly in the south of
Greenland where agricultural production is concentrated,
might have encouraged more PSTs to respond to the survey
in Greenland. The higher response rate in Greenland might
also be the result of a face-to-face invitation by the first
author, whom PSTs knew as an instructor in the program.
People may be more willing to participate in survey research
when it is conducted by a colleague (Saleh & Bista, 2017) or
a “high-power” researcher (Pan et al., 2014).

Participants

Nine of the Canadian participants were studying to teach
Grades 7-12 and indicated teaching subjects including
English, History, Chemistry, French, Mathematics, Biology,
Physics, Environmental Sciences, Geography, Social Sciences,
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Figure 1. Pre-service Teachers’ teaching subjects presented in the study.

and Science. Two were studying to teach Grades 4-9 and
indicated the teaching subjects French and Geography,
though in the Ontario school system they may well teach all
subjects. Six were studying to teach Grades K-6 and will
likely teach all subjects. “Teaching subjects” are subjects that
teachers have more specialized knowledge in and, depending
on the school system, may be the only subjects they teach.

Two of the Greenlandic participants were studying to teach
Years 8 — 10, with teaching subjects including English, Danish,
Special Education, and Social Studies. Five were studying to
teach Years 1-7 and 21 to teach Years 1-10, with teaching sub-
jects including Greenlandic, Mathematics, Special Education,
Danish, Art, Physics, Family Studies, Music, Physical
Education, Carpentry, Crafts, Science, and Social Studies.

Seventeen surveys were completed primarily or wholly in
English, 17 in Greenlandic, and 11 in Danish. Eighty percent of
participants identified as female (n=36), 20% as male (n=09).
The ratio of female to male participants is roughly reflective of
the demographics in the teacher education programs in both
countries. In Greenland, there is only one teacher education
program, at the University of Greenland. The female/male ratio
was obtained from the student office. In Canada, about 74% of
K-12 teachers are female (Statistics Canada, 2014).

Participants’ teaching subjects

In both Greenland and Canada, teacher education programs
offer a variety of teaching subjects. Participating PSTs by
teaching subject are illustrated in Figure 1.

The teaching subject data provide a means to explore
whether subject background is related to PSTs’ knowledge of
climate change, and attitudes toward climate change teach-
ing and education. It reveals a wide variety of teaching

subjects among the participating PSTs and the overrepresen-
tation of certain groups of subjects—the languages, physical
education, and mathematics. It is particularly interesting
that the majority of PSTs from Greenland (82%) declared
non-science teaching subjects (henceforth called “non-sci-
ence PSTs”) whereas 58% of PSTs from Canada declared
one or more sciences as a teaching subject (henceforth called
“science-PSTs”) (see Table 1). We speculate that the
Canadian PSTs with science backgrounds may have felt
more confident in their climate change knowledge, leading
to a higher participation rate.

Data analysis

Descriptive statistics were generated from the quantitative
data (Creswell, 2014), giving a broad picture of participants’
knowledge and thoughts on questions in different categories.
NVivo 12 was used for coding qualitative data from the
open-ended questions and comments fields that were meant
to deepen our understanding of the quantitative results.
Statements from each participant were coded individually,
leading to several different codes from each category of cli-
mate change-related questions. These enabled the explor-
ation of patterns of participants’ responses. Demographic
variables were used to examine differences in response, typ-
ically by location (Greenland or Canada), or by preparation
to teach science or non-science subjects.

As an exploratory study using a convenience sample that
was, in the case of the Canadian participants, likely biased
toward people with greater than average understanding of
climate change, the findings cannot be taken to represent
the knowledge and views of all Canadian and Greenlandic
PSTs. Nevertheless, we believe faculties of education should



JOURNAL OF GEOSCIENCE EDUCATION e 211

Table 1. Number and percentage of PSTs who have indicated science vs. no-science as teaching subject.

No science Some science All science No teaching subject Total
Canada 9% (n=4) 11% (n=15) 13% (n=6) 4% (n=2) 100%
Greenland 51% (nh=23) 9% (n=4) 2% (n=1) (n=45)
Table 2. PSTs’ certainty that climate change is human-caused.

Very certain Certain Somewhat certain Not certain Neutral—not sure Total

Canada 22.2% (n=10) 13.3% (n=6) 2.2% (n=1) 0% 0% 100% (n=45)
Greenland 13.3% (n=6) 244% (n=11) 15.6% (n=7) 44% (n=2) 4.4% (n=2)
Total 35.5% (n=16) 37.7% (17) 17.8% (n=38) 44% (n=2) 44% (n=2)

consider the results carefully in thinking about climate
change education in their programs.

Limitations

As described above, the sample size was small and the find-
ings not generalizable. A second limitation is accuracy in
translation. While Danish and Greenlandic have equal status
as teaching languages in the public school in Greenland
(Inatsisartut [Parliament of Greenland], 2012, $4), transla-
tion does present a challenge for interpreting qualitative
responses; nuance may be lost (Kapborg & Bertero, 2002).
While a qualified translator translated all Greenlandic
responses to Danish and English and then translations were
validated by re-translating responses back to Greenlandic,
strong dialects in Greenland and limited specialized scien-
tific vocabulary make precision impossible. Still, where
uncertainty was suspected, an employee from the Language
Department validated translations.

Though the small sample size limits generalizability, the
findings contribute to the discourse on how prepared new
teachers will be to teach climate change across subjects, and
how teacher education in the north, in particular, is, or is
not, helping prepare new teachers.

Findings and discussion

Findings are presented in three themes: PSTs” understanding
of the causes of climate change, PSTs’ views on climate
change in K-12 schooling, and PSTs’ perspectives on prepar-
ation to teach climate change.

Theme 1: PSTs’ understanding of the
causes of climate change

In the first questions related to climate change, we provided
participants with information from NASA (2017) that the
average global temperature has increased by 1°C since the
1880s. Participants indicated the cause of this increase in
temperature. Seventy-one percent (n=32) indicated emis-
sion of CO, and other greenhouse gases, 24% (n=11) indi-
cated ozone depletion, 2% (n=1) a change in Earth’s orbit,
and 2% (n=1) a change in solar activity.

To explore whether science PSTs have more accurate
knowledge of the main cause of climate change, we looked
at the 43 participants who indicated a teaching subject and
either CO, (n=32) or ozone depletion (n=11). Ninety-four

percent (n=15) of the science PSTs correctly identified CO,
while 63% (n=17) of the non-science PSTs did so. Only
one science PST incorrectly identified ozone, while 37%
(n=10) of the non-science PSTs did so. This suggests sci-
ence PSTs are more likely to know the most basic science of
climate change and that many non-science PSTs need edu-
cation in this area.

Information about how PSTs think about this came from
12 PSTs who made comments, all but one related to climate
change as an anthropogenic issue. For example, one
Greenlandic PST wrote: “In my answers I have chosen emis-
sion of CO, and CH,, which are also natural—e.g., methane
from permafrost or carbon dioxide from volcanoes, but we
are emitting more than the ‘natural’—this is also affecting the
climate” (translated from Danish). A Canadian PST wrote,
“Carbon dioxide makes up 76% of the anthropogenic gases
contributing to greenhouse gas effect and increasing the tem-
perature.” Comments ranged from indicating an anthropo-
genic cause to showing nuanced understanding, including
chemical formulas and natural contributions.

Most (71%, n=32) PSTs correctly identified the scientif-
ically accepted main cause of climate change, somewhat bet-
ter than recent work in Canada that found only about half
of Canadians, including teachers, correctly identified carbon
dioxide and other greenhouse gasses as the main cause
(Field et al., 2019). Clearly, though, more work is needed in
teacher education to ensure that all PSTs know the
basic science.

Anthropogenic climate change

The next question asked participants to what degree they
were certain that the current change in climate was caused
by human activity. The majority of PSTs (74%, n=33) were
“certain” or “very certain” (see Table 2).

For comparison, recent work in Canada showed 60% of a
representative sample of educators and 78% of a conveni-
ence sample of educators believed climate change to be
caused “mostly by human activities” (Field et al., 2019).
Canadian PSTs were more certain than Greenlandic PSTs
that the rise in global temperature is anthropogenic, as were
science PSTs, none of whom indicated “not certain” or
“neutral/not sure.” This again suggests that, at least for non-
science PSTs, teacher education needs to include basic cli-
mate science knowledge.
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Table 3. PSTs’ knowledge of the scientific consensus.

Percentage of climate scientists who acknowledge
climate change is caused by humans

25%

50% 75% 98% 100%

Distribution of percentage of PSTs by country who Canada 0% 0% 133 % (n=6) 22.2% (n=10) 22% (n=1)
identify climate change scientists acknowledgement Greenland 8.9% (n=4) 15.6% (n=7) 20% (n=9) 20%(n =9) 0%
of anthropogenic climate change:

Total 8.9% (n=4) 15.6% (n=7) 33.3% (n=15) 42.2% (n=19) 2.2% (n=1)

Anthropogenic warming and the scientific consensus

Among climate scientists, about 98% agree that climate change
is anthropogenic (Cook et al, 2016). We were interested in
PSTs” knowledge of that scientific consensus (see Table 3).

Fewer than half of the PSTs correctly identified the 98%
consensus, with a noticeable difference by country. More
Canadian PSTs answered correctly. We believe this, and
Canadian PSTs’ greater certainly in the human responsibility
for climate change, may be related to the probable Canadian
sample bias toward people who are more knowledgeable
than average about climate change.

In the US, Plutzer et al. (2016) found similar results with
middle school and high school science teachers. It is important
to know that the scientific consensus is over 90%; not knowing
this can impact other beliefs about climate change and the level
of one’s support for strong climate policy (Cook et al, 2016).
Both science and non-science PSTs were weak on this question.

Possible future consequences of climate change

Next, we asked what climate scientists suggest is likely to
occur if we do not tackle climate change (Figure 2). The
PSTs were asked to tick all consequences they believed
applied. We interpret the indication of more than one of the
listed consequences as understanding climate change as a
serious threat, since they described far reaching and interre-
lated consequences. Most 93% (n=42) of the participants
ticked two or more, indicating that most participants view
climate change as a serious threat.

One participant chose only “more extreme weather events,”
one only “coral bleaching.” In seven cases, participants chose
only impacts that do not explicitly involve humans, but all of
them included dire impacts such as the collapse of the
Greenland ice sheet or mass extinctions of animals and plants.

Seven participants added comments after this question.
Five related to ice and two to severe consequences. From
the latter: “Although extreme, civilization collapse is a real
possibility if nothing is done, or if too little is done too late,”
and, “the consequences will be far-reaching I am, though,
most afraid that there won’t be enough food for everyone”
(translated from Greenlandic). At various times in the past,
localized changes in climate have made hunting in
Greenland difficult (Kintisch, 2016) and many Greenlanders
still depend on subsistence hunting (Poppel, 2015).

The five “ice” comments all concerned the loss of ice,
either from the Greenland Ice Sheet or from Antarctica. For
example: “The inland ice in Greenland is melting consider-
ably” (translated from Greenlandic), and, “Some icesheets in
Antarctica are collapsing as well.” It is clear that most PSTs
believe that climate change will have serious consequences.

When will we experience serious impacts
from climate change

Lastly, in this group of questions, we asked when “serious
impacts” of climate change would occur. While open to
interpretation, we expected the forest fires, heatwaves,
droughts, floods, storms, food insecurity, spread of vector-
borne diseases, species extinction, and human casualties that
have already occurred to qualify as “serious impacts.” While
more than one-third answered “already occurring”—the data
reveal a difference by country (see Table 4).

While this discrepancy could be related to bias in the sam-
ple, it may also be an indication of how climate change has
affected the two regions differently. Canada has experienced
well-publicized major forest fires—including one that devastated
a small city (Derworiz, 2019)—along with ice storms, torna-
does, tick infestations, and significant flooding; climate change
in Greenland has had a direct impact on the population in the
far north of the country, where it has led to new job opportu-
nities as it has opened the sea to more intense fishing
(Government of Greenland, 2012). In the southeast of
Greenland where sea-ice has decreased and is now almost
entirely absent, climate change has led to a change in means of
transport from dogsled to boat, and in some communities, it
has meant easier access to fishing grounds (Poort, 2007). These
changes, and an increase in melting of the Greenland ice cap,
may be widely known but not seen as “serious impacts,” in
that they may appear to be neutral or positive. This may
explain the differences between Canadian and Greenlandic par-
ticipants” responses, since humans tend to focus on local rather
than distant events (Marshall, 2014).

Data from these five questions suggest that most of the
participating PSTs possess knowledge about climate change
science, though many are not completely certain of the
human cause, are unaware of the strength of the scientific
consensus, and may underestimate impacts. Almost all see
the impacts as serious, if, for some, occurring in the future
rather than the present. An opportunity exists for teacher
education programs to help PSTs, and especially non-science
PSTs, to increase their climate change knowledge.

Personal action on, and concern about, climate change

As part of investigating PSTs’ understanding of climate
change, we asked about whether they had made personal
lifestyle changes or taken part in collective political action to
mitigate climate change, and whether they were worried
about climate change. 42% (n=19) reported having taken
some action. This included 59% (n=10) of the Canadian
and 25% (n=7) of the Greenlandic participants. It should
be noted that per capita CO, emissions in Greenland in
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Figure 2. Pre-service Teachers’ responses to questions on what, according to science may happen, if climate change in not tackled. Respondents had the opportun-

ity to check all items.

Table 4. PSTs' thoughts on the timing of serious climate change impacts.

Already occurring Before 2050 Around 2050 Around 2100 Later centuries Never Total
Canada 31.1% (n=14) 22% (n=1) 22% (n=1) 22% (n=1) 0% 0%
Greenland 8.9% (n=4) 13.3% (n=6) 13.3% (n=6) 11.1% (n=15) 15.6% (n=7) 0%
Total 40% (n=18) 15.5% (n=7) 15.5% (n=7) 13.3% (n=6) 15.6% (n=7) 0% 100%(n = 45)

2015 were 9.97 tonnes (Statistics Greenland, 2015) and 19.40
tonnes in Canada in 2016 (Canadian Government, 2018).

Sixteen PSTs (10 from Canada and 6 from Greenland)
chose to explain the kind of changes they had made, providing
insight into varied understandings of climate science. Personal
actions that reduce emission of greenhouse gases such as CO,
were coded as “emission reduction” (n=8) and personal
actions that did not clearly resonate with personal reduction of
greenhouse gases coded “non-emission reduction.”

Seven emission reduction actions were from Canada; the
one Greenlandic voice stated: “Personally, I think about my con-
sumption of electricity and water; apart from that, I am not pol-
itically active on climate change” (translated from Danish). In
Canada, statements were linked to a change in transport behav-
ior. One said, “I drive as efficiently as possible, and drive a small
car. Plan on investing in a plug-in hybrid as soon as is finan-
cially possible” Another said, “Walking and taking public tran-
sit” All seven Canadian PSTs’ primary action for reducing
their climate impact were linked to driving less, though there
were also comments such as “eating local food,” and, “I support
local agriculture as much as possible.”

Of the eight participants whose actions were coded as
“non-emission reduction,” five were from Greenland and
three were from Canada. These related to lifestyle changes
that do not directly lead to reduction in emission of CO,.
One Greenlandic PST wrote, “I have stopped throwing stuff
in nature. It has become important [for me] that garbage
ends up in the trash can” (translated from Danish). Another
wrote, “I save water, reuse plastic, save on food, don’t throw
much out, don’t throw electronics in the bin” (translated
from Danish). Two of the three Canadians made similar
statements, such as: “Reduce waste, primarily use of

disposable plastic materials, and reusing others.” The third
Canadian made a link to a biodiversity issue: “Yes, my Mom
and I have taken up eco-beekeeping and pollinator friendly
landscaping. We are also in the process of creating an educa-
tional program for visiting schools and teaching students and/
or staff about the importance of honey bees and the environ-
ment and ways to make a positive impact.”

While these actions do not directly link to a reduction in
CO, emissions, they point to understandings of climate
change that are linked to broader concepts of environmental
change. For instance, the link between climate change and
plastic pollution has increasingly been documented
(Hamilton et al., 2019). However, these participant com-
ments suggest understandings that may not accurately reflect
the actual physics behind climate change. Misunderstanding
environmental disruption as climate change does happen
fairly often (Arslan et al., 2012).

We note that no participants described participating in
collective political action. This may suggest that their teach-
ing about climate change would lack the political dimension
that some authors suggest is needed (e.g., Skamp et al,
2013). Engaging PSTs in discussions about possible personal
and political actions would help prepare them to engage
their future students in climate change actions.

Do pre-service teachers worry about climate change?

We asked to what degree PSTs worry about climate change.
Ninety-one percent (n=41) answered either “somewhat” or
“yes, a lot” (see Table 5).

In Canada and Greenland, the general public is similarly
concerned about climate change. In a recent Canadian
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Table 5. PSTs’ self-report on whether they are worried about climate change.

No, not at all (%) Not much Neutral, not sure Somewhat Yes, a lot Total
Canada 0 0% 0% 20% (n=9) 17.8% (n=28)
Greenland 0 44% (n=2) 44% (n=2) 33.3% (n=15) 20% (n=9)
Total 0 4.4% (n=2) 4.4% (n=2) 53.3% (n=24) 37.8% (n=17) 100% (n = 45)

» <«

survey, 83% said they are “quite,” “very,” or “extremely”
concerned (Anderson & Coletto, 2019). In Greenland, a
recent study revealed that 82% of citizens expressed that cli-
mate change is either extremely important, very important,
or somewhat important (Agneman & Minor, 2018).

We asked PSTs a follow-up question about worrying:
“why or why-not?” 73% chose to answer, 12 from Canada,
and 21 from Greenland. Thirteen PSTs who indicated
“worried a lot” elaborated on their answer. Comments from
Greenland were coded as “changes to the environment” or
“insecure future.”

Analyzing their answers, we believe that participants
from Greenland have “ice” as a defining string of conscious-
ness. Ice, and the inland ice, was salient. One participant
wrote: “Today, the edge of the ice has retreated a lot—com-
pared to when I was a child” (translated from Danish). That
“ice” is an important feature in the mind-set of people in
Greenland is expected, as it is a historically and culturally
life-defining feature in the landscape (Gearheard et al., 2013;
Poort, 2007). Under the “changes to the environment” code,
participants expressed concern about food security—a grow-
ing population that will meet a changing climate.

Comments from Canada were coded as “insecure future”
or “too few people concerned.” In a sense, they are linked.
PSTs questioned whether there are people around the planet
that take climate change seriously enough: “Not enough peo-
ple are taking it seriously, as there are still some who bla-
tantly disregard climate change as a reality, despite
irrefutable evidence that it is a reality.” Comments suggested
they are insecure about the future in general, but, in particu-
lar, for future generations. One wrote: “I am very worried
for the future generations. I am someone who wants kids and
it scares me to think about bringing a child into this world.”

It is not uncommon that climate change leads to
thoughts of the future that are highly pessimistic (Searle &
Gow, 2010). A PST’s comment implicitly links an insecure
future to the inaction of the general public, and the need for
worldwide behavior change: “People are putting more
importance on money than the lives of everyone and every
thing on our planet.” The worry expressed here resonates
with the consensus from the IPCC (1990), which has issued
warnings for politicians and the general public since its first
report in 1990.

Sixteen comments were recorded by people who were
“somewhat worried.” Eleven from PSTs from Greenland
were coded “future” (n=8) or “food-chain” (n=3).
Answers in the “future” category were similar to those
reported above, while in the “food-chain” category PSTs
wrote about how they foresee a future where food chains
will be strongly impacted. They voiced a local perspective
on how it will impact the polar bear, and, as a consequence
of that, polar bears will come closer to towns: “conditions
for animal life and humans will change a lot. E.g., Ice on the

sea (I assume) will be shorter, and polar bears won’t have
enough food. To get enough food, polar bears will more and
more often come into town areas. Because of climate change,
hunting animals and living conditions are changing” (trans-
lated from Danish).

The concern expressed here is very relevant and is
reflected in how decisions on safety initiatives for leisure
activities are made in some areas of Greenland. One
example, not from the study, is in the town of
Ittoqortoormiit in northeast Greenland. Due to too many
polar bear incidents when children were swimming on the
beach in the nearby bay, a swimming pool was built in town
(Brens & Tobiassen, 2019).

The “somewhat worried” comments from Canadian par-
ticipants (n=5) were coded “action.” The five PSTs were
clearly looking for action—action for change at different lev-
els of society. Their replies suggest that they have more or
less given up on the current way things are going: One
Canadian PST wrote, “Only somewhat because 1 have little
faith in consumer-capitalist society to make large-scale change
(but I've got my fingers crossed).” Another wrote: “Tragedy of
the commons makes this basically an unsolvable problem dip-
lomatically.” One had a very pragmatic take on it, writing:
“Worrying (like hoping) isn’t really having a tangible effect.
Coordinated action (regionally, nationally, globally) will. So
why worry?”

The majority of the PSTs who chose to answer this ques-
tion expressed concern about both present and future
changes. Knowing why PSTs worry about climate change
may help us understand how they believe education should
respond to climate change. While worry alone can stop peo-
ple from acting, connecting things to local issues can inspire
engagement (Stoknes, 2015). A Greenlandic PST connected
worry to possible action: “If nothing more is done our future
generations will [have to] clean up after the mistakes made
by humans—if you continue it that way, some animal species
will disappear. It is important to teach the young, also, how
you can be a conscious consumer who thinks about nature
and society” (translated from Danish).

Canadian and Greenlandic PSTs share concern about
how climate change will have an impact on society and
nature. Many presented ideas for how education and educa-
tional systems could respond.

Theme 2: Preservice teachers’ views on climate change
in K-12 schooling

Climate change, when it is taught at all in K-12 schooling, is
most often taught in science classes from the perspective of
students learning the physical properties of the greenhouse
effect (Hestness et al., 2011); rarely is it taught from a social
science perspective, or from a history or language



perspective, though this is occurring more and more in
post-secondary schooling (Siperstein et al., 2017). We asked
the PSTs two open-ended questions to explore their views
on how climate change should be integrated into schooling.

Asked, “If you will teach in an elementary school, what
subjects should include curriculum topics related to climate
change?,” 91% (n=41) replied. Of those, 78% (n=35) indi-
cated that climate change should be taught in all subjects, or
named a number of subjects including at least one subject
outside of the physical sciences. Six PSTs also stated in com-
ments that the topic of climate change should be, or could
be, taught in a cross-curricular setting, involving the human-
ities, the sciences, and the arts. Eleven percent (n=>5)
named only one or more of the physical sciences: geography,
biology, chemistry, or physics.

Asked, “If you will teach in secondary education, what
subjects should include topics related to climate change?,”
71% (n=32) replied. Of those, 75% (n=24) indicated that
climate change should be taught in all subjects in secondary
school, or by naming a number of subjects, including at
least one subject outside of the physical sciences. The other
25% (n=28) named only one or more physical science.

A strong majority across both countries and teaching
subjects indicated that climate change should be taught in
all subjects in elementary and secondary schools, or named
subjects outside of the sciences in which to incorporate cli-
mate change. The “all-subjects” agenda was very visible in
their comments. We illustrate with the following two quotes:

Any and all subjects can relate to climate change. It is a cross-
curricular subject that can be used in solving math problems, as
reading texts, as a basis for artistic response (music, drama, vis.
arts), social studies ties directly to it, and of course, so does
science. I would tend to provide emphasis upon the arts,
however, and as a science major, that is an odd thing to say. I
have witnessed, however, that music in particular can convey a
message that words simply cannot. For this reason, I believe the
arts are a great tool we can use to engage people in thinking
about and responding to the reality of climate change.

The subjects can be: Science, History, English and Biology. They
can all have some connection to climate change. In Science, you
can learn more about it. In History, you can see changes (from
the past until now). In English, you can read different texts and
perhaps write an essay or something along those lines, and
perform it for the whole school. In Biology, you can see which
animals have been impacted by climate change, which animals
will be, or have already gone extinct because of climate change.
(translated from Danish)

Others offered logic as to why cross-curricular teaching is
important. A participant from Greenland wrote: “Students have
to be made aware about the problems that they will have to
address. That’s why it is topic for all subjects” (translated from
Danish), and another that in Social Studies you could “talk
about the risks that might affect society” (translated from
Danish). A Canadian participant wrote that it should be taught
in all subjects in high school, “to prepare students with the real-
ity of climate change from various angles and advise them of
how it would affect various aspects of their lives.”

These PSTs’ thoughts on addressing climate change across
subjects other than science resonate with work in Canada
(Berger et al., 2015) and Australia (Vongalis-Macrow, 2010),
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and with the growing desire of all stakeholders to see cross-
curricular climate change education in schools (Field et al,
2019). For this to happen, teachers of many subjects need to
be knowledgeable enough about climate change to facilitate
teaching about it, including the science, politics, economics,
sociology, ethics, and philosophy related to it. This suggests
the need for PSTs to be supported in learning about climate
change in teacher education programs.

Climate change in teacher education programs

We asked participants whether climate change should be a
topic in teacher education; 80% (n=37)
answered yes. Reasons varied for the 20% (n=29) who said
it should not be, including an already packed curriculum,
climate change already being covered in a class, a lack of
interest in the topic, the desire for autonomy in choosing
one’s courses, and being certain already that climate change
is happening (and therefore not needing to be convinced).
In three cases, it appeared that the question might have
been misunderstood.

There were many reasons given for why climate change
should be included in teacher education. They ranged from
very brief—for example, “It is important to the whole world,”
“We should look after the world we live in” (translated from
Danish), and, “so we can use it in the future” (translated
from Greenlandic)—to more detailed. For example:

curriculum

It’s an important global topic. By not teaching teachers about it,
which may lead to a lack of informed students, we are creating
a future generation who may not even have the knowledge base
necessary to try and solve an issue that will become more and
more dire for future generations.

Yes, because many of us will teach children. Children are our
future, it’s they who will raise the next generation, and I believe
it is a good idea to have as many teachers as possible who have
enough knowledge about climate change. Having more teachers
who have knowledge of climate change, you can more easily teach
cross-curricularly or by theme in the public schools. (translated
from Danish)

One participant wrote that it would be exciting and use-
ful to study the topic, another that it would help her to
teach by increasing her understanding. Whether included as
a module, a stand-alone course, or integrated into existing
courses—all suggestions made by participants—there was
very strong support for including climate change in teacher
education; PSTs feel the need for help in preparing to teach
about climate change. This resonated with earlier work with
Canadian PSTs (Berger et al,, 2015) and more recent work
with Canadian teachers (Field et al., 2019).

Theme 3: PSTs’ perspectives on preparation
to teach climate change

Boon and James Cook University (2016) argued that it is of
the upmost importance that PSTs be prepared to teach cli-
mate change. However, in a study of how Australian PSTs’
knowledge evolved, she found that knowledge on climate
change deteriorated during the course of their teacher
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Table 6. PSTs’ estimates of their preparedness to teach about climate change.

Very unprepared Unprepared Somewhat prepared Prepared Very prepared Total
Canada 0% 22% (n=1) 20% (n=9) 6.7% (n=3) 8.9% (n=4)
Greenland 44% (n=2) 22.2% (n=10) 26.7% (n=12) 6.7% (n=3) 22% (n=1)
Total 44% (n=2) 24.4% (n=11) 46.7% (n=21) 13.4% (n=6) 11.1% (n=5) 100% (n=45)

education program. In this study, we explored PST perspec-
tives on their preparation to teach climate change. We asked
how they had been taught and how they would have liked
to be taught. This may suggest ways initial teacher education
programs could address their responsibility in incorporating
climate change education.

We also asked, “How prepared do you feel to teach about
climate change?” (see Table 6).

Seven, or 53% of those who stated that they felt “very
prepared” or “prepared,” had indicated that climate change
was caused by ozone depletion, a serious misconception.
Boon and James Cook University (2016) and Papadimitriou
(2004) reported similar findings. A self-report of “feeling
prepared” to teach climate change may not mean readiness
to teach it; these findings suggest a huge opportunity to bet-
ter prepare new teachers.

A Canadian participant commented on not feeling pre-
pared to teach climate change: “It’s not something that has
been discussed during my years as a student and it isn’t cov-
ered in most education courses or curriculum.” A
Greenlandic participant wrote: “I'm not ready to teach it,
since my knowledge about the topic is inadequate” (translated
from Greenlandic). Another wrote, “I know too little right
now. I don’t even know if there are materials one can use for
a class, and if they exist, I don’t know how to use them”
(translated from Danish). Many noted the need to learn
more before teaching climate change, including some of
those who felt “somewhat prepared.”

Preparation for climate change teaching

When asked, “How did you become prepared, or how do you
wish you had been prepared, to teach about climate change?”,
31 PSTs chose to They were coded into
“curriculum” (n=20) and “myself” (n=11). Curriculum
answers focused on being prepared through a specific course
or through its inclusion in the general curriculum.

One Greenlandic PST wrote: “If the entire institute had
more focus on climate change, you could have more preservice
teachers who would be worried, would do something about
it—pass on the message” (translated from Danish). A PST
from Canada wrote that he had become prepared through a
specific course: “Through the ‘Climate Change Pedagogy’
class at Lakehead University, I was given plenty of informa-
tion, lots of good thinking points, and numerous teaching
resources/examples that helped me to prepare for including
climate change content in my future classroom.” A second
PST from Canada learned through studying eco-criticism in
an English undergraduate degree and by taking “Indigenous-
centred” courses.

The other 11 PSTs who wrote about their wishes had an
almost entirely different approach to being prepared for

answer.

teaching climate change. They were focused on themselves
as future teachers and their own responsibility. This
included putting effort into searching for knowledge on cli-
mate change—either through books or through a course.
For example, one Canadian PST wrote: “As a person, I
would go into every aspect to find out about what climate
change really is before teaching.”

Despite many people feeling unprepared, or only some-
what prepared, to teach climate change, over half of the
PSTs said they were “likely” (35%, n=16) or “very likely”
(20%, n=9) to teach about some aspect of climate change
in their first years of teaching. In the comments field, one
participant wrote, “I have already taught about climate
change in my first of four practicums,” and another, “I will
always teach it” (translated from Danish). A third wrote, “I
expect to implement it in all subjects. I expect it will be
implemented during activities” (translated from Greenlandic).

There were, however, many who were less certain, who
acknowledged their lack of knowledge on the basic science
and how to teach climate change. Confidence is a major fac-
tor in deciding to teach climate change (McNeal et al,
2017). Since most PSTs who expressed confidence in their
readiness to teach climate change did so based on prepar-
ation in a specific course or program, these findings suggest
the need for climate change knowledge to be incorporated
in many disciplines across universities, and for initial
teacher education programs to incorporate mandatory
courses in teaching about climate change. This resonates
with the expressed desire of a large majority of PSTs in the
current study, to have climate change teaching a part of the
initial teacher education program.

Implications

The study sample is small and the findings not generalizable.
From a local perspective in Greenland, however, the impli-
cations from the study are more substantial as there is only
one teacher education program—at the University of
Greenland, and the University itself is small, with relatively
few students (n~700). The findings on what PSTs know
about climate change and how prepared they felt to teach it
had an immediate impact on the curriculum for PSTs in
their first year in the program: all first-year PSTs (n=49)
now attend a special course on climate change aimed at
designing a teaching program for pupils in public schools.

Furthermore, the University of Greenland Board has
acknowledged the need for local responsibility on climate
change, and has established a working group to address the
issue. Their first action will be to conduct a complete survey
on climate change knowledge amongst all students, faculty,
and staff, to be carried out in the fall of 2020. The goal is
raised awareness and a smaller carbon footprint.



At Lakehead University in Canada, the 18-h climate change
education elective at the Thunder Bay campus was increased to
36 h by structural changes unrelated to the study. As a result of
the same structural changes, all PSTs must now take a 36-h
course called Environmental Education, a course designed expli-
citly to include climate change education. As a direct result of
the study and of the growing global awareness of the urgency
of tackling climate change, colleagues have been encouraged to
consider how climate change fits in the subjects they teach, so
knowledge of climate change and how to teach it is not isolated
in a single course.

We believe the findings are robust enough to spark dis-
cussions on dimensions of climate change education that
have not previously been described in detail: a cross-curricu-
lar approach to climate change teaching, and the responsi-
bility for teaching climate change in all subjects. The
findings suggest the need for comprehensive circumpolar
research on how PSTs understand both climate change and
their experience of preparedness to teach it. They also point
to the need for research on how climate change is being
taught in circumpolar K-12 schooling.

To fundamentally change climate change education, pol-
icy change is needed. Teaching how to teach about climate
change in initial teacher education is crucial. Teacher educa-
tion could play a defining role for future generations, lead-
ing to a much more climate-literate citizenry.

Though research shows that climate change teaching
sometimes finds its way into subjects such as psychology
and social studies (e.g., Brownlee et al., 2013), the profound
implications for civilizations and ecosystems on a global
scale demand an intentional and focused effort to move cli-
mate change and its implications into all subjects.

Most PSTs appear ready to embrace this integration. A
risk, though, is poorly-informed discussions as the founda-
tion for curriculum and policy changes, especially if the
decision-makers and stakeholders themselves understand cli-
mate change poorly (McCaffrey & Buhr, 2008).

If cross-curricular integration is to be realized, it is necessary
that teacher educators across all disciplines acknowledge climate
change and systems thinking, to ensure that knowledge-for-
action is occurring as a goal in climate change education. This
is addressed in the Action for Climate Empowerment guidelines
from the United Nations (2016). All subjects in teacher educa-
tion programs can be based on a pedagogy and curriculum
that acknowledges climate change, with everyone preparing
future teachers to teach climate change.

Conclusion

Most PSTs in this study believe that climate change should
be taught in, or across, multiple subjects in K-12 schooling,
but many do not yet have the background knowledge or
pedagogy to be ready to teach it. Participants in this study,
PSTs from Greenland and from Canada, experience changes
in climate differently. Their concern for the future is very
likely based on experience in their local regions. While
many have common conceptual misunderstandings on cli-
mate science, they show a strong overall concern about
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climate change and believe that education should play a role
in preparing future generations.

An “all subjects-approach” to climate change teaching
throughout K-12 schooling and teacher education makes sense
because the consequences of climate change are not only scien-
tific. Climate change has implications on all levels of society—
but somehow in both K-12 schooling and in teacher education
it often only appears in the sciences. Our research suggests that
PST's are ready to disrupt that logic, with most supporting cli-
mate change teaching across many grades and subjects.

Most want to learn and teach about climate change, resonat-
ing with previous work (Berger et al., 2015) and suggesting that
incorporating teaching about climate change in initial teacher
education would be well received and very useful. To prepare
PSTs to teach climate change across subjects in K-12 schooling
suggests that initial teacher education needs also to teach cli-
mate change education across curricular borders.

Though a small survey, participants’ thoughts on climate
change as a cross-curricular topic are important in how we
think teacher education may help prepare teachers in the
north. Climate change education should have universal
attention across disciplines—both in K-12 schooling as well
as initial teacher education.
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