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Abstract From a social psychological perspective, ad-
dressing the threats of climate change involves not only
education, which imparts objective facts upon a passive
individual, but also a socializing process. The Tripartite
Integration Model of Social Influence (TIMSI) provides
a theoretical framework that connects acquiring climate
change knowledge with integration into a community,
which results in greater engagement in climate friendly
behaviors. Survey data were collected from 1000 resi-
dents in San Diego County. Measures included (a)
knowledge about climate change; (b) self-efficacy, what
pro-environmental actions they felt they could do; (c)
identity, to what extent they identified as part of a
community that is concerned about climate change; (d)
values, endorsement of values of the community that is
concerned about climate change; and (e) pro-environ-
mental behavior, engagement in conservation behav-
iors. Results indicated that self-efficacy and values
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mediated the relationship between knowledge and pro-
environmental behavior.
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Introduction

Over the past 10 years, average global temperatures
have consistently exceeded the long-term average tem-
peratures found in the past 10,000 years of human
history [1]. The impacts on urban environments include
increases in health risk, infrastructure strains, and eco-
nomic hardship. This shift in temperature can be attrib-
uted to human behaviors such as burning of fossil fuels,
deforestation practices, and a large variety of other
carbon dioxide producing behaviors [2]. While climate
scientists strongly agree on the facts of climate change
and even on some of the solutions to mitigate the
emerging threat, the US citizens regularly choose be-
haviors that favor the use of fossil fuels for their daily
needs over the welfare of the global population and
future generations. In short, the science is clear, yet
many people continue to consume energy in unsustain-
able ways that results in negative impacts to health and
well-being.

Increasingly, educators, scientists, policy analysts,
and community practitioners are working to increase
climate change literacy and identify interventions that
will increase engagement in behaviors that reduce their
carbon footprint [2—3]. While infrastructures regarding
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transportation and recycling can influence engagement
[4-5], research suggests that reasonably achievable
emissions reduction could be 20% in the US household
sector over the next 10 years [6] if people were willing
to modify their behaviors. The key to manifesting such
behavioral shifts may require modifying current climate
change education approaches to include behavioral sci-
ence informed practices that increase motivation, shift
personal and social norms, and integrate people into
communities that care about climate change [7-8]. So-
cial psychological research and theory can potentially
contribute towards more effective methods for address-
ing the challenges of global climate change [9—12]. The
research described in this paper utilizes a social influ-
ence model to provide a different lens through which to
understand climate change education.

Traditional Science-Based Climate Change Education

Traditional approaches to climate change education
have focused primarily on K-12 science curriculum
and informal education for the general public at zoolog-
ical gardens, museums, and aquaria. While teaching
climate science has the goal of imparting facts regarding
climate change [13], there is little evidence that tradi-
tional climate change education alone results in in-
creased engagement in pro-environmental behaviors,
especially among adults [14]. Similarly, information
campaigns designed to impact the general population
show outcomes wherein people do not consistently en-
gage in the encouraged pro-environmental behaviors
despite increased knowledge [15-16].

Knowledge Deficit Model

The traditional approach to climate change education
has been built upon the knowledge deficit model where
increased knowledge results in positive behavioral
changes [17]. Schultz [17] argues that this model is not
a strong framework to promote pro-environmental be-
haviors. Findings from experimental research show that
providing information alone does not directly cause
changes in behavior [18-19], even though people will
often self-report that the information changed their be-
havior [20]. More nuanced discussions of this literature
contend that the lack of strong relationship between
knowledge acquisition and engagement in pro-
environmental behavior is an artifact of the fype of
information taught [21]. While knowledge is a

necessary precondition for individual action, it is essen-
tial to recognize how science knowledge can result in
engagement in pro-environmental action [22].

Social Influence

There is abundant evidence that social influence re-
search is relevant to and informative in increasing en-
gagement in pro-environmental behaviors [23]. From a
social psychological perspective, climate change educa-
tion is not an objective imparting of facts upon a passive
individual but a socializing process. Climate change
education potentially shifts not only knowledge about
scientific facts and processes but also provides informa-
tion that can impact the efficacy, identity, and value
system of those being educated. In this way, acquiring
climate change knowledge can be seen as one variable
in a social influence model that results in a person
feeling more integrated into a community that is con-
cerned about climate change. This framing differs from
the existing theory of planned behavior (TPB), which
shows that attitudes, perceived social norms, and per-
ceived behavioral control predict intentions and then
engagement in pro-environmental behavior [24]. Our
theory also differs from value-belief-norm model
(VBN), which predicts that values lead to beliefs (or
attitudes) which then predict behaviors [25-26]. The
TPB and VBN set individuals as independent actors,
positing that effective education successfully shifts the
individuals’ attitudes and beliefs, but these theories do
not articulate the impact of shifting their social place-
ment and relationship to a community concerned about
climate change.

While not utilized previously in the environmental
psychology field, the Tripartite Integration Model of
Social Influence (TIMSI) [27] provides a theoretical
framework to understand how climate change science
knowledge can result in people engaging in the behav-
ioral norms common to those concerned about climate
change. The primary components of this model are
derived from Kelman’s classic social influence work in
which there is an influencing agent and a target of
influence [28-31]. In the context of climate change
education, the influencing agents are representatives or
members of the community concerned about climate
change such as concerned educators, scientists, or other
citizens who seek to inform and educate people about
climate change. This community is an opinion-based
community that has no strict boundaries or definition but
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is “psychologically meaningful, in a sense suggested by
self-categorization theory” [32]. Members see them-
selves as collectively defined and adhere to the norms
of that group usually related to positive social change.
The targets of influence are potential and current per-
sons of the larger community.

TIMSI Model Components in Environmental
Psychology

In the proposed TIMSI model, climate change education
is added such that science knowledge acts as a catalyst for
integrating individuals into a community of citizens who
care about the impacts of climate change. Following this
educational TIMSI model (E-TIMSI), individuals inte-
grate to the extent that they gain science knowledge in a
way that increases efficacy, identity, and values [27]
(please see Fig. 1). Previous research shows that these
measures of integration predict short- and long- term
engagement in the normative behaviors of the community
to which the person feels integrated. Those results suggest
that persons integrated into a community concerned about
climate change would be more likely to engage in the
behavioral norms of that community, which may include a
variety of conservation behaviors. Thus, efficacy, identity,
and values should mediate the relationship between cli-
mate science knowledge and engagement in pro-
environmental behaviors. Science knowledge does not
inherently lead to an increase in efficacy, identity, or
values but to the extent that these accompany knowledge,
it would increase a person’s integration into a community.

Efficacy One of the widely studied social psychological
predictors of individual engagement in behaviors is self-
efficacy [33] Bandura [33]. described self-efficacy as “the
belief in one’s capabilities to organize and execute courses
of action required to produce given attainments” (p. 3). In
diverse settings, a person’s self-appraisal of ability strong-
ly predicts that person’s likelihood of performing those
actions in the future [34]. Self-efficacy differs from re-
sponse efficacy, which assesses the extent to which a
person feels their action will reduce larger threats such
as mitigate climate change [35] and is similar to the TPB
construct of perceived behavioral control. In the context
of the TIMSI model, when a person believes that they can
do what a community requests or expects of their mem-
bers (i.e., efficacy), a person is more likely to feel inte-
grated into the community [27].

In the environmental psychology field, efficacy is
sometimes measured as perceived competency. For in-
stance, Gifford and Comeau [36] asked questions such as
“I feel able to meet the challenge of controlling the
greenhouse gases that I am responsible for” (p. 1303).
Efficacy has also been measured directly and in relation to
knowledge and has been found to be positively associated
[37], suggesting that when people know the science, they
are more likely to also feel they can do something to
mitigate or adapt to the changing climate. In addition,
there is evidence that efficacy and engagement in pro-
environmental behaviors are positively associated
[38-39] and last across time [40]. Previous research mea-
suring perceived control would suggest that efficacy
should mediate the relationship between knowledge and
engagement, as the E-TIMSI model would predict [41].

Fig. 1 Educational tripartite
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Identity In TIMSI, identification occurs when “an indi-
vidual accepts influence from another person or a group
in order to establish or maintain a satisfying self-
defining relationship to the other” (pp. 3-4) [31]. A
person is most likely to do this when they share a social
identity or self-concept, with that relevant group or other
[42]. In short, identity is the way in which people
socially define themselves [43]. Research on identity
from environmental psychology is plentiful, but the
definition of identity is not consistent. Some research
has focused on environmental self-identity, defined as
the extent to which a person self-defines or labels them-
selves as being the type of person who engages in pro-
environmental behaviors [44]. This approach differs
from the study of environmental identity, which has
been conceptualized as a level of connection a person
has to the environment [19, 45, 46].

Less research has been conducted on identities such as
being a member of a community concerned about climate
change [46]. This type of identity involves being a part of
an opinion-based community rather than an organized
group. Kelman and Hamilton [47] suggest that to main-
tain good group status, people comply with the norms of
that group as long as their group identity is relevant to the
situation. Specific research on identification with the com-
munity that is concerned about climate change has not yet
been tested to assess if climate change knowledge signif-
icantly relates to stronger identity resulting in greater
engagement in pro-environmental behaviors.

Values The research and theoretical models involving
values as a predictor of engagement in pro-
environmental behaviors are plentiful [25, 48, 49]. Un-
like identity, which delineates an association with a
particular entity, values can operate independently with-
in a person. Schwartz [50] describes values as “a guid-
ing principle in the life” (p. 521). Kelman [31] describes
a process of internalization, which occurs when “an
individual accepts influence from another in order to
maintain the congruency of actions and beliefs with his
or her own value system” (p. 4). That is, a person
integrated into a community complies with the norms
of a community because they reflect that person’s own
internalized value system (which is shared with the
larger community). Given this conception of values,
one would hypothesize that values predict engagement
in the normative behaviors of a community.

Evidence exists that values strongly predict pro-
environmental actions, although there are different

theoretical models describing how values relate to en-
gagement. Schultz and Zelezny’s [51] early work
showed that values, particularly Schwartz’ self-
transcendent values, were central to predicting engage-
ment in pro-environmental behavior. For example, De
Groot and Steg [52] empirically showed how these
different value orientations related to motivations to
engage in pro-environmental actions, while Bolderdijk
et al. [53] found that biospheric values in particular
predisposed persons to utilize environmental
information.

Whether broadly defined or more narrowly focused,
these environmental values differ from the values mea-
sured in the TIMSI model, in which community mem-
bers define the core beliefs of their group. When a
person knows more about climate change, they may
strengthen their values shared with a community con-
cerned about climate change impacts and theoretically
be more likely to engage in the behaviors that commu-
nity promotes. Outside of environmental psychology,
there is some evidence that this does occur [27]. How-
ever, how internalizing the values of a community con-
cerned about climate change relates to science knowl-
edge and engagement in pro-environmental behavior
has not yet been studied.

Overview

The current study tests the E-TIMSI model in the con-
text of climate change education. The model suggests
that climate science knowledge can result in shifts in
efficacy, identity, and values. For example, if people
know that CO, levels lead to climate change and this
results in them feeling more able to act to reduce CO, in
their lives by taking public transportation, then efficacy
would increase. If people become aware of the impacts
to their environment, then they will be more likely to be
concerned and identify as a part of the community
concerned about climate change. And finally, knowing
local sea level and tides are rising could result in greater
valuing of the planet and the well-being of future gen-
erations. This study also examines if to the extent that
efficacy, identity, and values increase (indices of inte-
gration) individuals will also be more likely to engage in
the normative pro-environmental behaviors of the com-
munity concerned about climate change. And finally,
this research examines the extent to which efficacy,
identity, and values independently mediate the relation-
ship between climate knowledge and engagement in
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pro-environmental behaviors. The full model suggests
that these three variables are indices of integration into a
community concerned about climate change, which re-
sults in higher level of engagement in the normative
behaviors of that group.

Methods
Participants

A telephone survey of 1000 San Diego County (Cali-
fornia, USA) residents was conducted in the fall of
2011. Adult participants included a 50% male/female
split. The sample self-identified (sometimes indicating
more than one category) as Caucasian (58%), Asian
(9%), Latinos/Hispanic (28%), African-American
(6%), and Native American (2%). The median age of
participants ranged from 48 to 52, and the median
household income was between US$50,000 and
US$74,999. Among those who stated a political affilia-
tion (60%), participants were slightly more likely to
report democratic affiliation (29%) than republican
(21%). The median education level included some col-
lege or junior college education and was representative
of the county.

Measures

The survey contained questions regarding (a) climate
change knowledge, which included science facts as well
as awareness of potential local impacts due to climate
change in the next 40 years; (b) efficacy, which assessed
perceived ability to engage in mitigation and adaptive
behaviors, including both energy saving activities and
political gestures; (c) level of identification with the
community concerned about climate change in San
Diego; (d) endorsement of values related to preserving
San Diego’s land, water, and resources for the next
generation; and (e) actual current engagement in con-
servation behaviors. A brief description of each measure
is provided in the following section.

Climate Change Knowledge This measure was created
for this study by climate scientists from the Scripps
Institution of Oceanography, University of California
San Diego, and climatologists and oceanographers from
the University of San Diego. Questions were pilot tested
with a convenience sample to assess clarity and
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psychometric properties. Eleven questions that
pertained to both general climate science knowledge
and knowledge of climate change impacts on San Diego
County were kept. General knowledge was assessed
with items, such as “The rise in carbon dioxide in the
atmosphere is a major cause of temperatures rising
globally,” in which responses ranged from one (nof true)
to six (absolutely true). These knowledge questions
demonstrated high internal consistency (aw=0.90). The
impacts of climate change were assessed with items,
such as “Projected climate change in the next 40 years
will result in severe water shortage,” with responses on a
scale from one (not true) to six (absolutely true). These
items also showed a high degree of internal consistency
(=0.91). Both knowledge constructs were combined
(=0.91) to form a mean knowledge scale score that
was utilized in the analyses. The science knowledge
measure was “constructed to measure what people know
about climate science” and did not ask what they be-
lieved [54].

Environmental Self-Efficacy This eight-item measure
was created to assess the participants’ confidence in
their ability to perform diverse, pro-environmental ac-
tivities. Items were developed with the input of local
energy policy experts at the University of San Diego to
include individual behaviors that have high impact in
lowering carbon dioxide emissions. The scale included
items, such as to what extent do you feel you can
“intentionally reduce electricity use in your home” or
“walk or bicycle to places near your home” measured on
a scale from one (definitely cannot) to six (absolutely
can). Efficacy items showed internal consistency
(a=0.75). Items were averaged to create an efficacy
scale score.

Identification The purpose of this item was to assess to
what extent a person identified with the opinion-based
community of people concerned about climate change.
Participants were asked, “Would you say you identify
yourself as part of the local community that is concerned
about climate change?” with responses ranging from
one (absolutely NOT a part of that community) to six
(absolutely a part of that community).

Community Values Because no existing scale was avail-
able to measure concerned community values, this
eight-item scale was developed by a group of San Diego
experts (from the Climate Education Partners, San
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Diego Region) concerned about climate change. Items
were validated in a pilot study where concerned and
non-concerned citizens rated the extent to which they
endorsed a list of values. Using the question-response
structure of the Portrait Value Questionnaire [50], par-
ticipants were asked to think about “how much each
person is or is not like you” in response to items, such as
“a person who values preserving the earth’s resources
for the next generation” and “a person who believes it is
valuable to the community to prepare a new generation
of climate scientists, engineers, and technicians.” Re-
sponse options ranged from one (not like you at all) to
six (very much like you). Community value items
showed internal consistency (aw=0.91). Items were av-
eraged to create a value scale score.

Pro-Environmental Behavior Engagement in pro-
environmental behavior was assessed using two ques-
tions: In the past two weeks how often have you “used
public transportation” or “intentionally reduced electric-
ity used in your home,” measured on a scale from one
(not at all) to seven (all the time). The items had suffi-
cient internal consistency (aw=0.61) and were averaged
together to create a composite pro-environmental behav-
ior measure.

Procedure

A private polling company was utilized to collect the
data for this study. A random digit dialing sampling
procedure was used to reach both cell phone and land-
line numbers. The survey was offered in either English
or Spanish to a representative sample of San Diego
County residents 18 years and older and took approxi-
mately 20 min to complete.

Results

Initial analyses were conducted to assess the attributes
of our measures. Means ranged from 3.76 (SD=1.89)
for identity to 5.24 (SD=1.83) for pro-environmental
behavior. All variables were significantly related to each
other (see Table 1). The weakest relation was between
knowledge and engagement in pro-environmental be-
havior (r=0.17, p<.01). The strongest relation was
between knowledge and values (r=0.75, p<.01). Effi-
cacy, identity, and values were all strongly related to

Table 1 Correlation matrix of predictor, mediators, and outcome
variables

Variables ~ Knowledge Efficacy Identity Values Behavior

Knowledge -

Efficacy 0.447# -

Identity 0.63%* 0.43%*  —

Values 0.75%* 0.47%%  0.62%* —
Behavior ~ 0.17%* 0.31%%  0.19%* 0.26%* —

*#p <01 (two tailed)

each other (r=0.43-0.62, p<.01). Having established
basic correlations, the mediation analysis was run.

Mediation Analysis

We posited a parallel multiple mediator model [55] to
test the influence of science knowledge on pro-
environmental behavior directly as well as indirectly
through efficacy, identity, and values. To conduct the
statistical analyses, we used the PROCESS macro for
SPSS [55]. Figure 2 displays the results. As expected,
results showed that knowledge was significantly associ-
ated with behavior (=0.27, #(995)=5.53, p<.001). In
addition, knowledge was found to be significantly pre-
dictive of all three proposed mediators: efficacy
(b=0.41, 1(995)=15.27, p<.001), identity (b=1.02,
t(995)=25.37, p<.001), and values (b=.78,
1(995)=36.14, p<.001). Two of the proposed media-
tors, efficacy (6=0.43, #992)=7.34, p<.001) and
values (b=0.33, #992)=4.52, p<.001), were signifi-
cantly predictive of behavior; however, identity did not
predict behavior (b=0.01, #992)=0.29, p=.77). The
effect of knowledge on behavior was lessened but
remained significant (b=-0.17, (995)=-2.28, p=.02)
when controlling for the proposed mediators. Interest-
ingly, the positive effect for the ¢ path and negative
effect for the ¢’ path indicate inconsistent mediation
[56]. A bias-corrected 95% confidence interval for the
total indirect effect based on 1000 bootstrap samples
was entirely above zero, ranging from 0.3177 to 0.5589.
This indicates statistical significance of the indirect ef-
fect of knowledge on behavior through the mediators.
The indirect effects of efficacy (0.17) and values (0.26)
had confidence intervals entirely above zero, 95%
CI=(0.1197; 0.2324) and 95% CI=(0.1334; 0.3862),
respectively; however, this was not the case for identity
(95% CI=(—0.0681; 0.0844). The full model explained
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Fig. 2 Parallel multiple mediator
model / Efficacy b= 0.43%%+

a;=0.41%**

ay=1.02*%**

/ Values

az=0.78**x

/

Knowledge

*p <.05. ¥**p <.0001

12% of the variance in behavior (F(4992)=33.56,
p<.001, R*=0.12).

Discussion

Our findings demonstrate that viewing climate
change education through a social psychological
lens may be useful and theoretically supported if
the goal of that education is to increase engagement
in pro-environmental behaviors. These results in-
form our understanding of the knowledge deficit
model and future research. First, correlational anal-
yses showed that while all variables—climate
change knowledge, efficacy, identity, and values—
all significantly related to engagement in pro-
environmental behaviors, the psychosocial mea-
sures of integration had stronger relations than did
science knowledge. The high correlations among
the constructs is consistent with previous research
on the TIMSI model, which has shown high collin-
earity when constructs are measured at one time but
have different predictive values when assessing
longer-term behavioral engagement [27]. Mediation
analysis tells a more nuanced story, however. Spe-
cifically, mediation analysis showed that efficacy
and values uniquely mediated the relationship be-
tween climate change knowledge and engagement
activity signifying that climate science knowledge
that is accompanied by increases in efficacy and
values may be most effective for increasing engage-
ment in pro-environmental behaviors.
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Revisiting the Knowledge Deficit Model

Findings from this study are consistent with previous
research showing that climate change knowledge relates
to engagement in pro-environmental behavior. The find-
ings are also consistent with research that extends be-
yond the classic assumption that learning scientific facts
about climate change will automatically lead to pro-
environmental behaviors. As shown in prior research
[5, 9, 17], when people decide to engage in pro-
environmental behaviors, a variety of intervening vari-
ables need to be considered. For instance, while a person
may know that turning down the heat helps lower car-
bon emissions, the blustery weather outside may deem
that behavior to be perceived as difficult to do (i.e.,
decreased efficacy) if the person wants to avoid being
cold. Our study suggests that considering how science
knowledge may impact how people integrate into a
community might also be worthy of consideration. This
supports previous findings suggesting that a sole focus
on increasing climate science factual knowledge may
not be the strongest method by which to promote pro-
environmental behaviors. Kahan et al. [57] found that
cultural worldview, rather than science literacy, predict-
ed concern about climate change. This study adds to the
body of research that utilizes theoretical frameworks to
understand when and why climate education may result
in greater engagement in pro-environmental behaviors.
Specifically, this study suggests that shifts in social
placement and relationship to a community concerned
about climate change may be relevant to consider when
thinking about what constitutes effective education.
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Mediation Result Implications for Education

Overall, these findings suggest that climate change ed-
ucation may be strengthened by intentionally showing
how climate knowledge links to increases in efficacy,
identity, and values—indices of integration. For in-
stance, to increase efficacy, activities and information
could demonstrate how a person can engage in activities
that reduce carbon dioxide emissions in their daily life.
To increase identity, educational materials could provide
information about how the individual’s local community
may be impacted—switching from “them” to “us” as
those most affected. Also, highlighting how a person is
not alone in caring about climate change and that an
inclusive community exists could help to increase feel-
ings of belongingness—which is highly associated with
developing identification with a group [58-59]. Last,
explicitly describing how caring about climate change is
directly related to core values, such as preserving a
healthy environment for the next generation, may make
the science more relevant and motivational. Further
research is needed to examine the effectiveness of these
sorts of educational shifts, particularly within the con-
text of urban environments.

Not All Are Created Equally

The results of the meditation analysis revealed that
while efficacy and values strongly and independently
predicted engagement, identity did not. This is rather
surprising given the literature suggesting that identity is
often strongly related to engagement [45]. Two expla-
nations could account for this discrepancy. First, the
measure we used for identity was not similar to envi-
ronmental self-identity measures that focus specifically
on being the type of person who engages in a specific
task [44]. Nor was our measure similar to environmental
identity measures that examine a person’s connection to
nature [19—46]. The measure used in our study specified
how much a person identifies with the community that
cares about climate change. Thus, this type of identity
may draw different results from previous environmental
psychology research. Second, similar to the TIMSI re-
search conducted with science students integrating into
a scientific community [27], we may be identifying a
variable that does not uniquely discriminate those who
do or do not engage in pro-environmental behavior. The
key variables for determining engagement may be
whether people feel they can engage in pro-

environmental behaviors and whether they hold values
consistent with a community that cares about climate
change. This suggests that a person feeling they are the
type of person who cares about climate change is not the
unique determining factor. This does not, however,
mean it is non-consequential. In fact, the correlational
results show that it is significantly related to engage-
ment. However, when developing climate change edu-
cation materials for adults, there may be advantages to
assuring that efficacy and values are emphasized.

A strength of this study is its large sample size. The
polling data were representative of San Diego but may
not be generalizable. We also acknowledge that these
results are drawn from a cross-sectional analysis, and
thus, we can only infer the directionality of the relation-
ships. However, the hypothesized relationships predict-
ed by E-TIMSI exist and future longitudinal and exper-
imental research is needed to confirm the directionality
and sustainability of these relationships.

Conclusion

As a first test of E-TIMSI, results suggest that this social
integration model may be relevant and informative for the
development of effective educational activities about climate
change for adults. The findings suggest several causal con-
nections that would benefit from future experimentation to
verify the temporal nature of the E-TIMSI model and the
causal relationships predicted by it. This study was a useful
first step in bringing forward a classic social influence model
and making it relevant to the great challenges we face in the
twenty-first century with regard to climate change education.
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