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ABSTRACT This article contributes to ongoing debate about the effectiveness of informationbased policy tools by evaluating environmental information posters using a novel eye-tracking
method to examine viewing behavior. Findings from a multi-method study involving 93 students
indicate that: (1) slogans are typically the ﬁrst thing that subjects ﬁxate on when presented with an
information poster, (2) recall of poster content is highest when positive slogans and negative
images are included, and (3) posters should be targeted to different audiences for maximum
effectiveness. These ﬁndings indicate that eye-tracking technologies can be incorporated into
designing more effective information-based policy instruments by examining behavior.
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Introduction
Information-based policy tools are widely used by public service organizations to communicate knowledge or information seeking to shift the audience’s behavior in
a direction favorable to public policy objectives, or to improve policy-making processes
(Hood and Margetts 2007; Howlett 2019). In this article, we focus on substantive
informational instruments that “rely on the use of information to directly or indirectly
affect the behavior of those involved in the production, consumption and distribution of
different kinds of good and services in society” (Howlett 2019, p. 98). Some examples of
substantive information tools are advertisements on television and radio, posts in social
media, and information posters displayed in real-world settings. These tools are popular
with public service organizations because they can be used in a campaign, often launched
in response to an identiﬁed “issue”, to encourage people to behave responsibly by, for
example, exercising more, not smoking, or refusing drugs.
Information-based tools have long been used to persuade people to change their behaviors.
Over recent years, traditional information campaigns have been supplemented by “nudging”
stakeholders towards identiﬁed choices and behaviors, and a substantial body of knowledge
has been developed to better understand human behavior in public policy (Thaler and Sunstein
2008; John et al. 2011). The popularity of information-based policy tools is also attributable to
their relatively low cost, particularly vis-à-vis alternative policy tools, such as authority-based
laws and regulations or treasury-based ﬁnancial incentives (Hood and Margetts 2007). While
information tools are clearly able to reach large numbers of the target population, they have
been criticized for their uncertain impact (Howlett 2019) and there are persistent calls for the
systematic exploration of designs that increase their effectiveness (e.g. Jennings et al. 2017;
Edwards 2018). Policy studies increasingly tackle questions of effectiveness, with a growing
body of evidence being gathered on the inﬂuence of nudges and other attempts to shift human
behavior on achieving policy goals (Thaler and Sunstein 2008; John et al. 2011).
This article contributes to this literature with an evaluation of the effectiveness of
a particular type of substantive information tool: information posters, and speciﬁcally ecoinformation posters that promote pro-environmental behavior in recycling, energy use, and
food waste. It seeks to investigate which features and components of information posters
contribute to higher effectiveness. In conceptualizing and operationalizing effectiveness, we
draw on a framework proposed by Weiss and Tschirhart (1994). First, we examine how
people read substantive information posters and identify the key components that capture the
attention of the audience. We pose the following research question: What do people ﬁxate on
ﬁrst, and for the longest amount of time, when reading an information poster? Second, we
investigate the ease of understanding the posters by focusing on what people are most able to
recall after viewing the posters, thus seeking answers to a second research question: What
makes a poster memorable? Third, given that policy tools aim to inﬂuence an audience’s
behavioral intentions and ultimately to achieve behavioral change, we examine the aspects of
poster presentation that are most likely to have such an effect. This gives rise to a ﬁnal
research question: What features and components of information posters are more likely to
contribute to a change in behavioral intentions?
To answer these questions about the effectiveness of information-based tools, we used eyetracking technologies, and thus apply a method that is relatively novel in public policy analysis.
We include evidence from the observation in an eye-tracking experiment of how people
actually read information posters. This allows us to gauge the effectiveness of various
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components of information posters by exploring people’s visual response to them. In particular,
the eye-tracking methodology offers a direct measure of information acquisition when an
individual processes visual stimuli (Meernik et al. 2016). In the present study, we focused on
the measure of ﬁxations to obtain a better understanding about which features of a proenvironmental poster could attract greater attention from the viewers and inﬂuence their
behavioral intentions. Fixation refers to the period during which the person’s eye stops or
pauses to cognitively interpret a speciﬁc element in the poster. Longer ﬁxation time on an area
of interest (AOI) implies that that area is of greater importance and/or of greater interest to the
viewer, resulting in a more intense processing of the corresponding information and effective
conveying of the health message to the viewer. This eye-tracking experiment was combined
with a post-test memory recall task and pre- and post-tests on behavioral tendencies and
intentions, geared to examine if the information posters work in the anticipated manner. This
mixed methods research design allows us to assess the effectiveness of different features and
components of information posters.
The literature on policy tools is reviewed in the next section prior to discussing the
emergence of behavioral insights in policy analysis and the objectives of the present
study. The laboratory methods are then outlined based on a quasi-experimental research
design using a participant pool consisting of 93 students of the afﬁliated university,
followed by a presentation of the ﬁndings. In conclusion, we note that: (1) these ﬁndings
give important clues about the most effective communication methods for motivating
people towards eco-friendly behavior and lifestyles, and (2) eye-tracking technologies
offer an important methodological advancement for enhancing the effective design of
information-based policy tools.

Information-based Policy Tools
Substantive policy tools attempt to effect or detect change in a target audience by directly
focusing on their behavior in the policy implementation process (Hood and Margetts
2007). Information-based policy tools are substantive tools “for eliciting desired policy
outcomes” (Weiss 2002, p. 218). By supplying a target audience with information, policymakers seek to inﬂuence their thinking, knowledge, or beliefs towards a particular behavior, and thereby increase the attainment of desired policy goals (Weiss 2002). Information
is a soft and indirect type of policy tool, but it can nonetheless be strong, effective, and
efﬁcient if it provides essential information. However, information-based policy tools are
recognized as among the weakest of policy tools in effecting change; therefore, questions
about their effectiveness continue to be raised (Howlett 2019).
Policymakers assess the capacity of alternative policy tools to effect policy goals. When
designing policies, it is necessary to understand how particular instruments are likely to
affect the behavior of a target audience, which in turn requires evidence on the capacity or
effectiveness of the tools to deliver policy goals. Information-based tools are useful when the
target population is large, broadly dispersed, and not well organized. This is particularly the
case when the policy outcomes require the cooperation of a large population without the
presence of collectivities that create certain behaviors (Weiss 2002). If a population has
recognized collectivities, then policymakers could consider other mechanisms, such as
regulations or subsidies, to encourage actors to cooperate for the desired outcome.
However, in many cases policymakers cannot identify clear rules or mechanisms and thus
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fall back on the provision of information. Even though policymakers often use other
mechanisms for collectivities, these can produce backlashes. For example, regulations
limit people’s freedom to behave as they choose. The perceived loss of freedom can inﬂuence
people to act in ways counter to what the intervention intended and to develop negative
attitudes towards the administering agent (Bolderdijk et al. 2012). However, the effectiveness of subsidies is typically observed to be short-lived and unable to bring about deeprooted and habitual changes (Abrahamse et al. 2005). One consequence of the use of such
tools is that behaviors may increase in the short term when reward programs are introduced,
but these changes are likely to fade away as time passes or if the incentives are removed.
The use of information-based tools has recently received attention in the literature on
behavioral public policy in relation to “nudging”. Nudging seeks to direct people towards
better choices and behaviors without using prohibitions or other expensive and timeconsuming alternatives (Thaler and Sunstein 2008; Lourenço et al. 2016). Informationbased interventions are especially effective when “there is broad agreement about desired
the outcome” (Weiss 2002, p. 234). Behavioral public policy has developed a body of
knowledge and evidence on the effectiveness of information-based tools through rigorous
experimental research designs that evaluate if information affects policy change as
anticipated (Jakobsen and Serritzlew 2016). This growing evidence base reveals when
and where information-based tools can affect people’s behaviors by providing some
details or guidelines of what to think and what to do or not to do.
Examples of substantive information tools include advertisements on television and radio,
posts in social media, and information posters displayed in real-world settings. Information
posters, which are the focus of this study, are being used in a variety of ways to inﬂuence
human behavior. In addition to being delivered as part of traditional education and media
campaigns, they are increasingly used as point-of-decision (POD) prompts. POD prompts seek
to inﬂuence the circumstances in which behavioral decisions are made by offering cues to
change or prime the awareness, norms, motivations, or attitudes of individuals and thus alter
their subsequent decisions and behaviors. Information posters as POD prompts have been
widely used in various policy areas, including environmental protection (e.g. Werner et al.
2002), obesity prevention (e.g. Cohen and Lesser 2016), food consumption (e.g. Gustafson
et al. 2018), and the promotion of stair use (for systematic reviews, see Bellicha et al. 2015;
Jennings et al. 2017). Despite these widespread applications, only a limited number of studies
have systematically compared and examined the effectiveness of different features and
components of information posters (Lee and Walker 2019), and persistent calls are made for
the exploration of how to optimize designs for higher rates of effectiveness (e.g. Jennings et al.
2017; Edwards 2018).

The Present Study
Information as a policy tool assumes that people behave in rational or reasonable ways in
terms of receiving information and then changing their behavior in response. That is, once
a target audience reads an information poster, they will become aware of the facts and change
their behavior in the desired way (Adler and Pittle 1984). In reality, however, the effectiveness of information is not guaranteed, and the same message presented with different designs
may lead to different outcomes. To assess the effectiveness of different designs of information posters, we draw on a conceptual framework posed by Weiss and Tschirhart (1994,
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p. 82) to assess “effectiveness in achieving substantive outcomes”. In terms of operationalization, we assess the effectiveness of different designs of eco-information posters by
investigating the audience’s visual attention patterns (i.e. the ﬁrst ﬁxation point and duration
of ﬁxation) and their recall of different components of posters, and by comparing their
behavioral tendencies and intentions before and after the laboratory session.
The ﬁrst task proposed by Weiss and Tschirhart (1994) for evaluating effectiveness
is to measure the extent to which an instrument captures the attention of the audience.
According to the modal model of memory (Atkinson and Shiffrin 1968), only attended
information can be further processed because non-attended information fades from our
memory system and cannot be retrieved at a later stage. As a result, how a person
grasps information is crucial for the effectiveness of the information presented in
a poster. Prior studies of the effectiveness of information-based policy tools have
generally adopted traditional social science research methods, such as self-reported
surveys or interviews (e.g. Barreiro-Hurle et al. 2010). However, these studies are not
able to discover how people process information visually and cognitively. Thus, in
addressing the ﬁrst task of effectiveness evaluation, we derive our ﬁrst research
question: what do people ﬁxate on ﬁrst, and for the longest amount of time, when
they read an information poster? To this end, the present study systematically evaluates
the effectiveness of different designs of eco-information through the examination of
visual attention in an eye-tracking laboratory experiment. Eye tracking is a direct
measure of visual attention, which is considered an important precursor to information
processing and subsequent recall. Eye-tracking technologies have been used for
research into preventive healthcare campaigns, such as the use of anti-tobacco advertisements and cigarette package designs to reduce tobacco use (e.g. Smith et al. 2011;
Klein et al. 2015; Vlasceanu and Vasile 2015, also see Meernik et al. 2016 for
a systematic review). Smith et al.’s (2011) study revealed that emotive statements on
tobacco advertisements drew more rapid attention from viewers than neutral statements. The research of Marodi et al. (2015) demonstrated that negative images were
better recalled than text. The present study extends this prior work to environmental
protection issues by investigating the effectiveness of different designs of ecoinformation posters in affecting university students with varying attitudes towards proenvironmental behaviors. Three types of eco-information posters (i.e. recycling, food
waste reduction, and energy saving) containing positive and/or negative images,
slogans, and text are examined.
The second task proposed by Weiss and Tschirhart (1994, p. 87) for evaluating effectiveness is to examine if an instrument can “deliver a credible message that audiences understand”. According to Weiss and Tschirhart (1994), whether information is easy to understand
affects its likelihood of producing the intended policy results. In the present study, the
understandability of information posters is indicated by the degree to which they can be
remembered. Remembering is not just the process of committing information to memory, but
also the process of understanding, retention, and recall (Johnson-Laird 1988). The process of
remembering requires the audience to understand a message or concept, retain it over
a period of time, and then recall it when it is needed. In this sense, the most memorable
posters are likely to be those that are well understood by the audience, and thus those that are
the most likely to produce the intended policy results. Prior studies using surveys and
interviews have not systematically examined how different designs of information posters
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affect the extent to which they can be remembered. Thus, in response to the second task of
effectiveness evaluation, we pose a second research question: What makes a poster memorable? To this end, this study uses a memory recall task to examine how variations in the
valence and components of information posters affect their memorability.
The third task suggested by Weiss and Tschirhart (1994, pp. 88–90) is to assess if an
instrument is able to inﬂuence the audience, such as by providing them with new knowledge,
increasing their awareness of an issue, or changing their normative perceptions, values, or
preferences. In the present study, we focus on people’s behavioral intentions, which are the
most proximate predictor of behavior. According to the theory of planned behavior (Ajzen
1991), behavioral intentions mediate the effect of beliefs, attitudes, subjective norms, and
perceived behavioral control. Intentions are immediate antecedents of actual behaviors, despite
the presence of an intention–behavior gap (Sheeran 2002) that may weaken the predictiveness
of behavioral intentions. The ﬁnal research question is as follows: What features and components of information posters are more likely to contribute to a change in behavioral intentions?
Our study assesses the changes in its subjects’ behavioral intentions by comparing their selfreported behavioral tendencies measured before the laboratory session with their behavioral
intentions measured after the session. We then analyze the correlations between the changes in
the subjects’ behavioral intentions and their visual attention to different components of
information posters with different valences. Through this quasi-experimental design, we are
able to preliminarily explore which components of information posters are more likely to result
in changes in behavioral intentions, and thus in actual behaviors.
In answering these questions, we focus on two types of variation in the designs of
information posters. First, information posters typically consist of three components:
a slogan (i.e. a short and striking phrase), an image, and some text (e.g. descriptive
information). In the case of POD prompts, the most common poster design is
a combination of text and image (Jennings et al. 2017). However, it is unclear whether
such a design is the most effective or whether presenting a slogan in a poster is generally
beneﬁcial. Indeed, prior research has shown that people have the time and cognitive
ability to process only a limited amount of information on a poster. In particular, simple
posters appear to be more suitable than complex ones for busy sites (Lewis and Eves
2012). It is therefore important to understand the relative effectiveness of different poster
components to aid in deliberations over how to present information.
Second, the content of information posters typically has a negative or positive valence, in that
they describe either what to do or what not to do. Empirical studies have shown that people have
better recall of negative than positive information, and negatively framed messages are more
effective and persuasive in psychology and marketing (Bradley et al. 1987; Thorson and
Friestad 1989; Reeves et al. 1991; Donovan and Jalleh 1999; Cox and Cox 2001; Robberson
and Rogers 2006). However, some studies have reported that positive messages are more
persuasive under certain conditions, such as when less detail is provided (Maheswaran and
Meyers-Levy 1990) and when the information is related to pain (Howick et al. 2017). In the
context of eco-information campaigns, it remains unknown which type of information contributes to greater behavioral changes. This study therefore utilizes an eye-tracking experiment
combined with a memory recall task and pre- and pro-tests of behavioral tendencies and
intentions to explore the effectiveness of poster components with positive and negative
valences.
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Method
Design of the Study
This study consisted of two parts. The ﬁrst part contained an online survey that recorded the
participants’ overall attitudes towards performing pro-environmental behaviors and their actual
participation in environmental behaviors (as a pre-test measure of behavioral tendencies).
The second part was an eye-tracking experiment which was conducted in the psychology
laboratories of the afﬁliated university. In the laboratory session, eco-information posters with
different valences and components were presented on a computer screen. As they read the
posters, participants’ ﬁxation patterns and eye movements were recorded by an eye-tracking
device. The participants rated their future intentions to perform pro-environmental behaviors
after reading all of the posters (as a post-test measure of behavioral intentions). At the end of
the experiment, the participants were asked to perform a memory recall test to assess the extent
to which they could recall the information presented on the posters. Ethical approval
(H001626) was obtained before implementing the study.

Participants
The participants were undergraduate and postgraduate students recruited from the afﬁliated
university through the use of promotional posters and emailed announcements. Because some
of the posters included slogans and text in Chinese, only Chinese students were recruited.
A total of 100 students registered for the study. The ﬁnal sample was made up of 93 students
after excluding those who failed to complete the whole survey or had a mean tracking rate of
below 70 per cent in the eye-tracking experiment. The mean age of the ﬁnal sample was
22.9 years (SD = 5.38; range = 19–56); 82.8 per cent were female; and 69.9 per cent were born
in Hong Kong. More than one-third (37.5 per cent) of the sample were majoring in liberal arts
and social sciences, 27.3 per cent in the sciences and engineering, and 20.5 per cent in business.

Measures Included in the Online Surveys
Overall Attitudes Towards Pro-environmental Behaviors. Cordano et al.’s (2003) measure
of intended pro-environmental behaviors was used to assess each participant’s overall attitudes
towards pro-environmental issues. Sample items are “I would participate in a protest against
a company that is harming the environment” and “I would distribute information published by
environmental groups to my family and friends”. The six items were rated on a 10-point Likert
scale ranging from 1 = strongly disagree to 10 = strongly agree, with higher scores indicating
more favorable attitudes towards pro-environmental issues. The Cronbach’s alpha (α) of this
scale was 0.88.
Pre-test Measurement of Behavioral Tendencies. Before the eye-tracking experiment, each
participant was asked to indicate whether they had performed any of the recycling, food
waste reduction, and energy saving behaviors (1 = yes, 0 = no). Steel’s (1996) measurement
scale of personal participation in environmental behaviors was used. The original scale
consists of 16 items covering various types of environmental behaviors. Concerning the
focus of this study and the item applicability in the local context, only six of these items were
used, including four items for measuring personal participation in home recycling of cans
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and metals, plastics, paper, and glass; one item for measuring food waste reduction; and one
item for measuring reduction of energy consumption. The Cronbach’s alpha for the four
recycling items was acceptable (α = 0.74). This measure was used as a pre-test score of
behavioral tendencies to participate in recycling, food waste reduction, and energy saving.
Post-test Measurement of Behavioral Intentions. Similar to the measure of behavioral
tendencies described above, the participants were asked to indicate their future intentions
to participate in the six activities related to recycling, food waste reduction and energy
saving (1 = yes, 0 = no) after reading all of the posters in the eye-tracking experiment.
The Cronbach’s alpha of the four recycling items was acceptable (α = 0.62), given that
the rating scale was dichotomous. This measure was used as a post-test score of
behavioral intentions to participate in recycling, food waste reduction, and energy saving.
Changes in Behavioral Intentions. Utilizing the scores of the pre-test and post-test measurements of behavioral tendencies and intentions to participate in pro-environmental
behaviors, a change score was calculated for each category of eco-information posters by
subtracting the pre-test score from the post-test score, with −1 = negative change, 0 = no
change for those who reported not performing the behavior at the pre-test, 1 = no change for
those who reported performing the behavior at the pre-test, and 2 = positive change.

Experimental Stimuli: Eco-information Posters
Forty posters were shown to the participants during the experiment. Thirty of these covered
three categories of eco-information, with ten posters for each of recycling, food waste reduction, and energy saving, while ten neutral posters were selected from the International
Affective Picture System (IAPS; Lang et al. 2008) as ﬁllers. The 30 eco-information posters
used in the experiment were selected from 45 posters obtained from Hong Kong and international online sources using search keywords related to recycling, food waste, and energy
saving. Many of these posters were originally designed to promote environmental protection
and were available on the websites of public service organizations (typically government
departments and NGOs). These posters were then reviewed by nine experts recruited by the
research team based on their expertise in the ﬁeld of environmental issues. These experts
include researchers working in local and overseas tertiary institutions as well as staff of
environmental NGOs in Hong Kong. The experts evaluated the 45 posters online in
a randomized order of presentation, and were asked to indicate the category of each poster
(i.e. recycling, food waste reduction, energy saving, or mixed) and to evaluate the overall
quality (1 = very poor to 5 = very good) and valence of the images, text, and slogans when
present in each poster (1 = very negative to 5 = very positive). With the goals of presenting
a diverse range of high-quality eco-information posters and balancing the number of positive
and negative poster components, ten posters were selected per category to be included in the
experiment. Figure 1 shows 27 of the 30 selected posters, while Figure 2 illustrates the three
areas of interest for the eye-tracking experiment: slogan, image, and text for poster F12. (The
AOI for each poster is available on request from the authors.)
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Equipment and Measures in the Eye-Tracking Experiment
Equipment. An Applied Science Laboratories (Bedford, MA) Model D6 Eye-tracker
desktop/remote optics was used to record each participant’s eye movements and ﬁxation
pattern at a rate of 120 Hz. Gaze Tracker software (Eye Response Technologies,
Charlottesville, VA) was used to present the stimuli on a 19-inch monitor and to facilitate
the recording, storage, and analysis of the data.
Fixation Measurement. Each participant’s visual attention to the eco-information posters
and sequence of ﬁxation was recorded by the eye-tracking device. Using the Gaze
Tracker program, the ﬁrst ﬁxation point was identiﬁed for each poster along with the
percentage of time spent looking at the slogan, text, and image AOIs.
Memory Recall Measurement. After reading all of the posters, participants were asked to
recall and describe the poster(s) they regarded as the most impressive, memorable, and
persuasive. To measure impressiveness, the participants were asked, “Overall, which poster
impresses you the most? Please describe the poster and explain whether the impression is
positive or negative”. To measure memorability, the participants were asked, “Do you remember any images that you saw in posters? Please describe a few images as you remember” and
“Do you remember any word/slogan that you read in posters? Please write a few examples as
you remember”. To measure persuasiveness, the participants were asked, “Is there any
persuasive poster that would lead you change your behavior? Please describe the poster(s)”.

Procedure
Promotion ﬂyers were posted on campus and emailed announcements were sent to all
undergraduate and postgraduate students through the intranet. Interested parties ﬁrst
completed a pre-test, an online questionnaire, and indicated their available time slots
for joining the laboratory session. Each of them was then contacted to attend the eyetracking experiment. The participants were also reminded to wear corrective eye-glasses
or contact lenses for the eye-tracking study.
Written consent was obtained from each participant at the beginning of the study.
The eye-tracking session was conducted in the psychology laboratories of the afﬁliated
university. A nine-point calibration was ﬁrst performed before showing the posters to
each participant. In the experiment, 40 posters were shown to each participant on
a computer screen in random order, including 30 posters on recycling, food waste
reduction, and energy saving (10 posters per category), and 10 neutral posters included
as ﬁllers. Each poster was presented for six seconds, during which time the participant’s eye movements and ﬁxation duration were recorded by the eye-tracking device.
At the end of the experiment, the participants were asked to complete a post-test
questionnaire on their future intentions to participate in environmental behaviors and
their memory recall of the most impressive, memorable, and persuasive posters.
Participants were compensated HK$100 (US$12.7) for taking part in the entire
study. The study was conducted in the spring and early summer of 2018.
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Figure 1. Selected posters
Note: Information on the source for the posters can be found in the appendix.
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Figure 2. The areas of interest of slogan, text and image of poster F12
Note: AOI = Top box, text; Middle box, image; Bottom box, slogan

Results
First Fixation on Posters and Percentage of Fixation on AOIs
Fixation measurement was used to address the ﬁrst research question, “What do people
ﬁxate on ﬁrst, and for the longest amount of time, when they read an information
poster?” The eye-tracking technology recorded each participant’s eye movement while
they were reading the eco-information posters and produced a ﬁxation pattern as
illustrated in Figure 3. In this example (poster F10), the ﬁrst ﬁxation point (as indicated
by the upper digit in the black circle) was the slogan, meaning that this participant paid
attention to the slogan ﬁrst before moving their attention to the images. The participant’s
ﬁxation on the images moved from a baby, to a child, to a woman holding a baby, and
then to the people in the background.
To identify the most eye-catching component, we calculated the ﬁrst ﬁxation point for
each poster, with the results summarized in Figure 4. Across the three eco-information
domains the majority of participants ﬁrst looked at the slogan of the poster, revealing that
the slogan attracted their initial attention when the poster was shown on the screen. The
ﬁrst ﬁxation scores for the recycling, food waste, and energy posters suggest that people
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ﬁrst paid attention to the slogan, followed by the image, and then the text (Slogan:
recycling = 46.67%, food waste = 49.68%, energy = 39.69%; Image: recycling = 34.84%,
food waste = 30.65%, energy 34.95%; Text: recycling = 9.89%, food waste = 9.57%,
energy = 20.16%). There are clear variations in these patterns: for example, some posters
with positive slogans caught participants’ attention ﬁrst (F14: 75.27%, positive; R11:
88.17%, positive; R13: 74.19%, positive) while in other cases images were the ﬁrst
ﬁxation point, such as F10 (69.9%, negative), R05 (86%, negative) and E13 (67.74%,
positive) typically reﬂecting the AOI design emphasis of the poster.
In addition to the point of ﬁrst ﬁxation, we also measured the percentage of time
participants spent looking at the slogan, text, and image AOIs. Consistent with the results
of ﬁrst ﬁxation, the average scores across the recycling, food waste, and energy posters
show that people spent most time looking at the slogans, followed by the image, and then
the text (Slogan: 36.17%, Image: 33.73%, Text: 22.62%). These results indicate that the
participants spent longer on slogans when reading information posters. However, analysis by poster types reveals some variations (as shown in Table 1). Slogans had the longest
ﬁxation duration for food waste posters, while the longest ﬁxation points for energy and
recycling posters were the images. Fixation duration on text was lowest across all of the
posters.

Figure 3. Fixation pattern in poster F10

Note: 1–13 is the order of ﬁxation, number below is duration of ﬁxation
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Figure 4. AOI ﬁrst eye-ﬁxation for recycling, food waste reduction, and energy-saving posters
(percentages)
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Recall and Interpretation of Information
After the eye-tracking experiment, participants were requested to recall and describe the
poster(s) they regarded as the most memorable, impressive, and persuasive. They were
also asked whether they could remember any text/slogans or images. Text and slogan
were combined on the basis that participants might not draw the same distinctions
between these AOIs as the authors. If participants answered “no” or “don’t remember”,
these responses were not counted. These data were then analyzed in combination with the
experts’ assessments of the valence of the images and slogans in each poster.
Table 2 provides an overview of these data. Posters with negative images
(64.05 per cent) and positive slogans (61.39 per cent) were found to be more memorable.
Posters with negative images and slogans (78.95 per cent and 50.53 per cent, respectively)
were considered more impressive than those with positive images and slogans. Posters with
positive slogans or images (66.67 per cent and 51.39 per cent, respectively) were regarded
as more persuasive than those with negative slogans and images. On average, posters with
positive slogans and negative images achieved better recall at the end of the experiment.

Changes in Environmental Behavior Intentions after the Experiment
In the baseline questionnaire, the participants were asked to indicate their overall attitudes
towards performing pro-environmental behaviors. From this, an average score was computed, M = 5.96 (SD = 1.78, Min = 1.67, Max = 10). The whole sample was then divided into
two groups: The positive attitude group was those whose mean score was 6 or above (n = 46),
whereas the negative attitude group was those whose mean score was below 6 (n = 47).
Table 1. The mean percentage of ﬁxation time by categories of posters

Slogan
Image
Text

Energy

Food waste

Recycling

32.82% (7.78)
34.00% (6.43)
28.10% (6.79)

42.80% (9.07)
28.02% (8.23)
22.77% (5.96)

32.91% (8.43)
42.39% (7.61)
18.18% (5.88)

Note: Standard deviations are shown in parentheses.

Table 2. Overview of the participants’ recall of posters
Slogan

Memorable images
Memorable slogans/text
The most impressive
posters
The most persuasive
posters

Image

Negative Positive Negative Positive

Total count of recalled
items

–
–
64.05% 35.95%
36.63% 61.39%
–
–
50.53% 41.05% 78.95% 21.05%

153
101
95

30.56%

72

66.67% 48.61%

51.39%
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Each participant was also asked both before and after the experiment to rate six items to
indicate their actual participation in (pre-test) and future intentions to perform (post-test)
environmental behaviors in the recycling (four items), food waste reduction (one item), and
energy saving (one item) domains. A change score was computed for each participant, with
higher scores indicating positive change. Table 3 presents the mean change score for each
domain. All of the participants, regardless of their attitudes before the eye-tracking
experiment, showed positive changes in regard to environmental behaviors. To test the
impact of reading eco-information posters on environmental behaviors, and thus address
the third research question, correlation analyses were performed separately for the positive
and negative attitude groups, with the results summarized in Table 4.
Table 4 presents the effects of ﬁxation on the three AOIs (slogan, image, and text) on
changes in behavioral intention for positive and negative attitude groups. In particular,
among the participants with negative attitudes towards pro-environmental issues, ﬁxation
on the images on all posters was positively correlated with changes in relation to food waste
reduction (r = 0.307, p = 0.036) and recycling (r = 0.330, p = 0.023). In contrast, among the
participants with positive attitudes, greater ﬁxation on the text on all posters was associated
with negative changes in relation to food waste reduction (r = −0.364, p = 0.013).
The results of memory recall indicate that valence of slogan and image could inﬂuence
the participants’ memorization of the key message depicted in the poster; therefore,
additional analyses were conducted to investigate whether ﬁxations on positive or
negative slogan and image AOIs are more predictive of changes in behavioral intention
(Table 4). The results show that for the participants with negative attitudes, ﬁxation on
the positive images was positively correlated with change in relation to recycling
(r = 0.320, p = 0.028), whereas ﬁxation on the negative images was positively correlated
with change in relation to food waste reduction (r = 0.326, p = 0.025). For example,
participants in this group increased their intention to perform recycling after looking at
related positive images (e.g. poster R13) and increased their intention to perform food
waste reduction after attending more to related negative images (e.g. poster F10). For the
participants with positive attitudes, the ﬁxation pattern did not signiﬁcantly correlate with
changes in behavioral tendencies.
In sum, participants with negative attitudes towards pro-environmental behaviors
showed a greater potential for behavioral change from viewing the eco-information

Table 3. Descriptive statistics of changes in environment behaviors
Mean (SD)

Change in recycling
Change in food waste
reduction
Change in energy saving

The whole
sample

Negative attitude
group

Positive attitude
group

0.64 (0.43)
0.95 (0.56)

0.63 (0.39)
0.96 (0.46)

0.64 (0.47)
0.93 (0.65)

0.89 (0.63)

0.91 (0.65)

0.87 (0.62)

Note: Change in environment behaviors is calculated by subtracting pre-test score from post-test
score, with positive scores indicating positive change.

*p <0.05.

Fixation on slogan
AOI of all posters
Fixation on image AOI
of all posters
Fixation on text AOI
of all posters
Fixation on positive
slogan AOI
Fixation on positive
image AOI
Fixation on negative
slogan AOI
Fixation on negative
image AOI

−0.048

−0.191
0.034
0.184
−0.094

−0.287
0.330*
−0.012
−0.268
0.320*
−0.069
0.215

36.17 (7.31)

33.73 (6.29)

22.62 (5.16)

38.16 (7.89)

32.36 (7.42)

36.81 (10.54)

38.49 (6.75)

0.326*

0.307*

Change in food
waste reduction

Change in
recycling

Percentage of
ﬁxation (SD)

0.006

0.017
0.103

−0.103

0.174

−0.040

−0.364*

0.160

0.017

Change in food
waste reduction

0.018

0.096

−0.205

0.034

−0.085

−0.158

0.155

Change in
energy saving

Positive attitude group
(n = 46)

0.103

−0.099

−0.039
0.049

0.251

−0.143

0.088

−0.117

−0.002
−0.110

0.209

Change in
recycling

−0.091

Change in
energy saving

Negative attitude group
(n = 47)

Table 4. Correlation between ﬁxation and changes in environmental behaviors
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posters. Relative to other features, the images on eco-information posters are more
effective in promoting behavioral changes in this group of participants.

Discussion
Government agencies and campaigning organizations have long used a range of information-based policy tools to direct people towards behaviors that help to achieve desired
policy goals. One important information-based policy tools approach is the use of
information posters, which are often associated with campaigns. Weiss and Tschirhart
(1994) argued that for public information to be effective it should (1) capture the
attention of the right audience, (2) deliver a credible message that audiences understand,
and (3) deliver a message that inﬂuences the audience.
This article evaluated the quality of eco-information by collecting evidence related to
each of these effectiveness measurements using an eye-tracking experiment on how
participants visually and cognitively respond to different kinds of eco-information. The
ﬁndings are suggestive of a number of practical implications. First, slogans were the
most likely AOI to draw the participants’ attention across the three environmental policy
areas while they were reading the environmental posters, indicating the importance of
slogans as the most impactful component of their designs. Second, balanced environmental posters that carry both positive and negative slogans and images are the most
likely to be recalled. A balanced message appears to be more credible: impressive,
persuasive, and memorable. Third, if posters are to serve their purpose as informationbased policy tools they should lead to changes in behavior. The post-test measure of
behavioral tendencies used in the study were designed to identify if participants
expressed a likelihood to change their pro-environmental behaviors after viewing the
posters. The results suggest that for people with a low intention to perform proenvironmental behavior, negative images are the most effective tools for food waste
reduction and positive images are the most effective tools in relation to recycling. For
audiences categorized as having a high intention to perform pro-environmental behaviors, it appears to be helpful to minimize textual materials to further increase these
intentions.
The ﬁndings reveal that eye-tracking technologies can take us beyond the observational research methods often adopted in the policy sciences literature and offer insights
into the actual behavior of an audience when they read information posters or engage
with other soft policy tools. The ﬁndings are thus suggestive of the ability of eye-tracking
technologies to assist with research and development when public service organizations
seek to use posters to provide information to stakeholders, in this case on environmental
policy. Slogans were shown to be the ﬁrst ﬁxation point across the three policy areas, and
balanced messages – with positive and negative elements – were the most likely to be
recalled. This suggests two important criteria for the design of effective posters. The
ﬁndings also point to the importance of more nuanced messages for different audiences.
The study therefore indicates that careful attention should be given to the content of
posters and that they should be tailored to target audiences.
This study represents a ﬁrst step towards exploring the value of eye-tracking technology in assessing the effectiveness of soft policy tools used by public service organizations to campaign on environmental issues and seek to achieve behavioral change.
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Participants in the study were limited to students with an average age of 22. Different age
groups may respond to the stimuli in posters very differently. For example, young people
are often more motivated towards environmental protection than older people (e.g.
Howell and Laska 1992). The sample size was relatively small, and future work should
seek to test the effectiveness of eye-tracking technologies on larger samples to achieve
more robust ﬁndings. This would permit, for example, a more detailed analysis of
behavioral intentions across the total sample together with more ﬁne-grained sub-group
analyses based on standard deviations rather than a simple division of respondents into
those with positive or negative attitudes to pro-environmental behaviors. While this study
measured intentions to undertake pro-environmental behaviors, future research could
measure the realization of these intentions, such as by asking respondents to undertake
environmental behavior or to donate money to environmental causes. Eye-tracking
studies remain a relatively novel method in public science research. We have cited
examples of its use in health campaigns on tobacco smoking, but the further use of
this technology in other policy domains may produce interesting ﬁndings for the development of policy in a broad range of policy areas.
Conclusion
Information-based policy tools have long been used in public information campaigns to
promote certain behavior. This article has evaluated the effectiveness of eco-information
posters using eye-tracking equipment as part of a behavioral multi-method study. The
ﬁndings suggest that information-based policy tools can play a useful role in policy
making and implementation by capturing the attention of the audience, delivering
credible messages, and prompting behavioral change. Given these ﬁndings, public policy
practitioners are encouraged to use eye-tracking technologies in the policy design process
to develop more effective information-based policy tools and further research is encouraged on the use of these technologies to evaluate other policy domains.
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