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Abstract 

Much research has pointed to the effectiveness of cognitive dissonance 

treatments in promoting pro-environmental behaviour and suggested that 

information-based treatments may have limited effectiveness. The current study 

sought to examine the impact of arousing cognitive dissonance in relation to the 

issue of plastic pollution in a between-group experiment, with participants (N = 

24) randomly assigned to either a dissonance or information-only condition. 

Participants’ psychophysiological responses to ocean plastic pollution stimuli 

were measured via Galvanic Skin Response and Electroencephalography, while 

self-report questionnaires measured participants’ feelings relating to the issue 

and intention to reduce their plastic waste, having viewed the stimuli. No 

significant differences were found between the dissonance and information-

only conditions on any of the measures. However, due to the methods used and 

the limitations of this study, further research is recommended to ascertain the 

impact of incorporating dissonance-arousing techniques into messaging aimed 

at encouraging people to reduce their plastic waste.  
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1. Introduction 

Plastic pollution has become a pressing environmental issue due to the exponential rate 

at which both plastic production and plastic waste have increased since large-scale plastic use 

began in the 1950’s, with plastic production per year increasing almost 200-fold in this period 

(Geyer et al., 2017). Approximately 60% of all the plastic that has been produced is  estimated 

to have ended up in landfills or the natural environment, with much of this waste making its 

way to Earth’s oceans, causing significant harm to marine animals (Nagesh, 2018). While 

effectively combating plastic pollution requires engagement from a variety of actors and 

initiatives such as enacting policies to reduce plastic waste will be important, waste 

management starts at individual and household levels and it is incumbent on individuals to also 

take responsibility for their own plastic waste. It is important, therefore, to understand what 

strategies best motivate individuals to reduce this waste. 

Much research on promoting pro-environmental behaviour (PEB) has pointed to the 

effectiveness of cognitive dissonance treatments in promoting behaviour change, and the 

limited effectiveness of information-intensive campaigns (Osbaldiston & Schott, 2012). 

Despite this, much of the communication aimed at reducing plastic waste continues to be 

information intensive. Optimising the effectiveness of stimuli used in social marketing 

campaigns aimed at reducing plastic waste will be integral to any campaign’s success and 

psychophysiological research methods have been increasingly used to help guide the 

development, and evaluate the effectiveness, of campaigns by examining how people react to 

stimuli. The current study aims to investigate whether arousing cognitive dissonance leads to 

greater psychophysiological response to stimuli relating to ocean plastic pollution as well as a 

greater intensity of feelings about the issue and a greater intention to reduce plastic waste.    
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1.1 Plastic Production and Waste 

A global analysis of all mass-produced, nonbiodegradable, plastics ever made (Geyer 

et al., 2017) estimates that global plastic production increased from 2 million metric tonnes 

(Mt) per year in 1950 to 381 Mt in 2015, with a cumulative total of 8,300 Mt of plastic produced 

during this period. Almost half of this amount, 3,980 Mt, was produced between 2002 and 

2015, illustrating the rapid rise of plastic production in recent years. Much of this increase in 

production relates to the packaging industry, with packaging accounting for an estimated 42% 

of all nonfiber plastics produced. Of the 8,300 Mt of plastic produced up to 2015, it is estimated 

that plastic waste generated from this production equated to 5,800 Mt and that by 2015 

packaging accounted for 54% of nonfiber plastic waste leaving use. The increase in single-use 

plastic packaging in the second half of the twentieth century has led to the percentage of plastic 

in municipal solid waste growing dramatically, increasing from less than 1% of mass in 1960 

to more than 10% in 2005, in middle and high-income countries (Jambeck et al., 2015).  

It is estimated only 9% of all plastic waste has been recycled, of which only 10% was 

recycled more than once. 79% of plastic waste has ended up in landfills or the natural 

environment and, even with increased recycling rates in recent decades, this figure was still as 

high as 55% in 2015 (Geyer et al., 2017).  Concerns around how much of plastic sent for 

recycling is actually recycled have also grown since China, who had been taking up to 56% of 

the world’s plastic waste to recycle, introduced a Waste Import Ban in 2018 (Katz, 2019). 

Waste mismanagement in other Asian countries who have since taken in more plastic waste is 

a problem, with even high-quality plastics ending up in open landfills or illegal sites (Franklin-

Wallis, 2019). A Greenpeace (2018) report found that much of the imported waste is not 

processed correctly and is dumped or burned in unregulated ways. With inadequate reporting 

a problem, the final fate of much of the plastic shipped to these countries is unknown.  
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According to Eurostat (2018) Ireland is the EU’s top producer of plastic waste per 

inhabitant, generating 60KG per person, per year, against an EU average of 31KG. 

Furthermore, Ireland’s plastic recycling rate of 31% is amongst the lowest in the EU, against a 

42% average. It is therefore obvious that, as a nation, Ireland has much work to do to in relation 

to plastic waste. Given that Ireland exports 89% of its plastic waste (Environmental Protection 

Agency, 2019), the pollution impact of this behaviour may not be immediately visible in 

Ireland, but may be felt greatly in other parts of the world. 

1.2 Ocean Plastic Pollution. 

With many landfills in plastic-importing countries unsecured, plastic waste can easily 

make its way to the natural environment, and subsequently to seas and oceans. An estimated 

80% of ocean plastics are thought to come from land-based sources (Li et al., 2016) with the 

scale of ocean plastic pollution now becoming apparent. A 2015 study found that 90% of 

floating marine debris is plastic, with 62% of this made up of food and beverage packaging 

(Galgani et al., 2015). This plastic waste causes significant harm to marine life, killing an 

estimated 100,000 sea mammals and up to one million sea birds each year, along with countless 

fish (Nagesh, 2018). Microplastics - small plastic pieces less than five millimetres long - are 

also easily ingested by marine life and contaminating food chains (Kaza et al., 2018).  A 2018 

report from the UK Government Office for Science projects that, if current trends continue, 

plastic in the ocean is set to treble between 2015 and 2025 (Government Office for Science, 

2018). 

1.3 Promoting PEB 

Much research has been conducted in relation to promoting PEB, across topics such as 

recycling, water conservation and energy conservation. An important first step in encouraging 

PEB at an individual level appears to be raising awareness of the issue at hand and the benefits 
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of changing behaviour. In a study on paper recycling, Miranda and Blanco (2009) found that 

environmental awareness was the main factor which influences paper recycling in European 

countries. The researchers also outlined how environmental awareness of individuals can push 

municipalities and other institutions, such as offices and schools, towards promoting recycling. 

According to this research, the better-informed people are about recycling, the more likely they 

are to comply with it and the more satisfied they will be with their choice to do so. 

In order to provide practitioners with useful information on promoting PEB, 

Osbaldiston and Schott (2012) conducted a meta-analysis on 87 reports, consisting of 253 

experimental treatments that measured an observed behavioural outcome in areas such as 

recycling, water and energy conservation, and adoption of new technology. Treatments were 

classified into 10 types, and then grouped into four larger sets: convenience, information, 

monitoring and social-psychological processes. Social-psychological processes included four 

types of treatments: social modelling, commitment, goal-setting and cognitive dissonance. The 

weighted average effect size (g) found that there was an average effect size of .45 across all 

treatments. There were, however, substantial differences across the different treatment types, 

with the strongest treatments, in order of magnitude, being: cognitive dissonance (g = .94), 

goals (g = .64), social modelling (g = .63) and prompts, (g = .63). In relation to treatments in 

the information set, treatments involving justifications and instructions had g-values of .43 and 

.31 respectively. This meta-analysis indicates the effectiveness of cognitive dissonance 

treatments in promoting PEB and an article on Strategies for Promoting PEB by Schultz  (2014) 

also includes cognitive dissonance as one of four recommended tools of change - along with 

education, feedback and prompts - for PEB with high benefits and low barriers. i.e. where the 

target behaviour is relatively easy, and the audience is motivated. 

1.4 Cognitive Dissonance 
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Proposed by Leon Festinger in 1957, dissonance theory is about one’s desire for 

consistency in their beliefs and behaviours.  Festinger proposed that individuals represent the 

social world as a set of mental cognitions within a person’s mind, with any attitude, belief, 

emotion or behaviour considered a cognition. When an individual holds two cognitions that are 

psychologically inconsistent this leads to an unpleasant psychological tension -  cognitive 

dissonance - which they are motivated to reduce (Festinger, 1957).  Reducing cognitive 

dissonance primarily requires attitudinal or behavioural changes which will re-establish 

consistency. Building on Festinger’s theory, Aronson (1969) linked cognitive dissonance to 

self-concept, proposing that cognitive dissonance is most acutely felt when it involves 

cognitions that threaten an individual’s positive self-concept. People generally feel they are 

moral and good, therefore, engaging in a behaviour that conflicts with these beliefs will 

produce dissonance. 

1.4.1 Cognitive Dissonance and PEB. 

As outlined by Osbaldiston and Schott (2012), dissonance treatments have proven to be 

effective across many studies aimed at promoting PEB. In a field experiment on water 

conservation (Dickerson et al., 1992), dissonance was aroused in participants by making them 

feel hypocritical about their showering habits. Participants were recruited as they left a 

University swimming pool and made their way to the locker room. The dissonance condition 

involved both mindfulness and commitment, with participants answering a series of questions 

(e.g. when showering, do you ALWAYS turn off the water while soaping or shampooing?) and 

being asked to sign their name to a flyer that they were informed would be used to encourage  

other students to conserve water by taking shorter showers. The mean shower times for 

participants exposed to this condition (220.5 sec) were significantly shorter than those exposed 

to a commitment-only condition (247.7 sec) or a mindful-only condition (248.3 sec). 

Participants in a control group, not exposed to any intervention, took longer showers (301.8 
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sec) than all other conditions. It should be noted that only subjects who answered “yes” when 

asked whether they were in favour of water conservation were recruited.  

Similar findings come from a study on energy conservation (Kantola, Syme, & 

Campbell, 1984) where only people who agreed that it was their personal duty as citizens to 

conserve electricity were selected to participate. The study found that those placed in a 

dissonance-arousing condition - whereby they were informed of an inconsistency between their 

previously measured attitudes towards conservation and high consumption of electricity and 

were provided with tips on how to conserve electricity - conserved more electricity over a 2-

week measurement period than those who received feedback on their energy consumption and 

tips on how to reduce it. According to Schultz (2014), dissonance treatments are most effective 

when the target audience is already motivated to engage in the behaviour and it is easy to see 

why this would be the case as the more likely someone is to want to engage in a certain 

behaviour, the more likely they would be to change their current behaviour when confronted 

with the realisation that it is not in keeping with their beliefs. 

In relation to the PEB of recycling, Sprott et al. (1999) conducted a between-subjects 

experiment to examine the effect a self-prophecy manipulation would have on students 

recycling behaviour. Self-prophecy, which involves making a self-prediction about future 

behaviour, can be seen as a manifestation of cognitive dissonance as dissonance will be aroused 

if behaviour subsequent to making the prediction is not in keeping with it (Spangenberg et al., 

2003). The study involved dorm residents completing a survey which involved making forced-

choice decisions based on written scenarios. Three scenarios were consistent across 

experimental conditions and included making predictions about scenarios such as reporting or 

not reporting an observed shoplifter and taking one of two jobs with differing salaries and 

advancement opportunities. The fourth question, only presented to residents on some dorm 

floors, presented the scenario of You are using a lot of products that come in containers / 
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packages / cans that can be recycled. Do you predict that: You will not recycle / You will 

recycle. To promote consistency across all participants, a new recycling program was launched 

for all residents informing them about the provision of or recycling facilities for cans and paper 

on each floor. Due to logistical constraints it was only possible to measure can recycling rates, 

where it was found that the total number of cans recycled by dormitory floors making a 

prediction (M = 30.53, s.d. = 19.57) was higher than for those floors making no prediction (M 

= 18.11, s.d.= 9.98). This difference approached significance and increased further when 

factoring in floor size as a covariate, indicating the intervention influenced recycling habits.  

1.5 Limitations of Education and Information Campaigns 

Education about PEB can come in many ways, such as instructions about how to 

perform a behaviour, justification for the importance of a behaviour or attempts to raise 

awareness about the severity of an issue (Schultz, 2014). Much research, such as that by 

Miranda and Blanco on paper recycling, has shown that individuals who are more 

knowledgeable about a behaviour are more likely to engage in it. In an analysis on determinants 

of recycling behaviour, based on 67 empirical studies, Hornik et al (1995) found that, across a 

number of variables, knowledge of recycling had the highest correlation with propensity to 

recycle. According to Schultz, however, despite studies showing correlations between 

knowledge and behaviour there is little evidence supporting a causal link, and that increases in 

knowledge often do not translate into behaviour changes. One of Schultz’s own studies 

supports this assertion, with residents who were given information about the types of materials 

that were recyclable, along with information about collection procedures, subsequently 

showing only a small increase in recycling rates, with no significant change versus a control 

condition (Schultz, 1999). Schultz argues that while lack of knowledge can be a barrier to 

recycling, knowledge is not a motive for recycling, so knowledge alone may not result in 

behaviour change.  
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A study evaluating a public information campaign by the Dutch Ministry of the 

Environment found that problem awareness may be less instrumental in promoting PEB than 

had been assumed (Staats et al., 1996). The campaign intended to make the public aware of the 

nature and causes of the greenhouse gas effect, its consequences and ways of solving the 

problem. In a pre-post design survey of 704 people, assessments were made of changes in 

knowledge, problem awareness, willingness to show ecologically sound behaviours and 

perceived necessity of additional policy measures. While knowledge about the greenhouse gas 

effect improved slightly, no effects were found for emotional concern or perceived seriousness 

of the problem. Only one of nine advocated voluntary behaviours was influenced by the 

campaign and only one of seven proposed policy measures showed a tendency of acceptance 

of this measure being enhanced by the campaign.  

Schultz (2014) argues that the main reason information-intensive campaigns are often 

ineffective, or have short-lived effects, is that they do not increase either extrinsic or intrinsic 

motivation. Cognitive dissonance, on the other hand, appears to not only increase motivation, 

but is thought to produce self-persuasion, which is a relatively permanent form of persuasion. 

According to Aronson (1999), self-persuasion has such long-lasting effects because an 

individual is convinced that the motivation for change comes from within. Schultz suggests 

that the reason information-intensive campaigns to promote PEB are still widely used may be 

because, when compared with other types of interventions, it is relatively cheap to create and 

disseminate materials for an information-based campaign and they often require no special 

training or expertise in marketing or psychology. 

1.6 Optimising Marketing Effectiveness through Psychophysiological Research 

A crucial element of any social marketing campaign to reduce plastic waste will be the 

framing of the message to maximise the effectiveness of the visual stimuli used. In recent years 
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psychophysiological techniques have been increasingly used as a means of evaluating 

individuals’ response to stimuli. Two methods which have been often used due to their high 

temporal resolution are Galvanic Skin Response (GSR) and Electroencephalography (EEG). 

1.6.1 GSR. 

GSR, also known as skin conductance or electrodermal activity, refers to changes in 

electrical conductance of the skin that results from sympathetic neuronal activity in the 

autonomic nervous system. As the sympathetic branch of the autonomic nervous system is 

aroused, sweat gland activity increases and this is reflected in measurable changes in skin 

conductance at the surface level (Critchley, 2002). GSR therefore largely assesses the 

unconscious activity of the fight-or-flight response, which is activated in response to 

emotionally charged stimuli. It is considered one of the most sensitive and valid markers of 

emotional arousal (Kyriakou et al., 2019) and has been widely used as an index of emotion-

related sympathetic activity, associated with stress, excitement, frustration and anger (Romano 

Bergstrom et al., 2014). GSR has also been shown to be a useful indicator of attention, with 

attention-grabbing stimuli and attention-demanding tasks evoking increased GSR responses 

(Critchley, 2002). 

A study by Guhn et al. (2007) investigating the affective states evoked by music used 

GSR to examine the phenomenon of experiencing chills when listening to music (Guhn et al., 

2007). Subjective chill responses and GSR were recorded in real time as subjects listened to 

music. The study found that GSR was significantly higher for participants who claimed to 

experience chills at certain points, even after controlling for inter-individual differences in 

GSR, indicating the validity of this measure. The validity of GSR to detect stress was also 

demonstrated in a study by Healey and Picard (2005) which recorded drivers data on routes 

where different levels of stress would be likely to occur, with these assumptions validated by 
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a driver questionnaire and actions coded from video recordings during the drives. GSR sensors 

were used in addition to electrocardiogram (EKG) and electromyogram (EMG) and it was 

found that stress levels could be recognised with an overall accuracy of 97.4%, with GSR and 

EKG providing the highest correlations. 

1.6.2 EEG 

EEG is an electrophysiological technique used for recording electrical activity arising 

from the brain. The fluctuations in voltage, measured by electrodes at the scalp, reflect the 

summed activity of large, synchronously active, populations of neurons at the surface of the 

brain (Rugg, 2002). EEG’s high temporal sensitivity has led to its main utility being the 

evaluation of dynamic cerebral functioning and it has been used in diagnosing brain disorders 

such as epilepsy, brain tumour, stroke and encephalitis (St. Louis et al., 2016). In addition to 

medical uses, EEG has been used in studying engagement levels. A study aimed at identifying 

whether students are attentive used mobile EEG devices to collect students’ EEG signals (Liu 

et al., 2013). Signals were collected from the frontopolar cortex due to this region of the brain’s 

association with attention and other higher-order behaviour. Various common features were 

extracted from the collected data and a support vector machine classifier was used to analyse 

these features to identify the combination of features that best indicates whether students were 

attentive or inattentive, with classification accuracy of up to 76.82% found.  

EEG has been shown to be a reliable predictor of effectiveness of media, with a recent 

study finding that TV viewership and twitter activity can be predicted using EEG measures 

(Shestyuk et al., 2019). 331 participants watched an episode from one of nine prime-time TV 

shows with EEG measures relating to attention processing, memory processing and emotional 

approach motivation analysed. A composite EEG score was also derived by averaging the three 

individual scores. It was found that all three EEG measures and the composite score 
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significantly correlated with the two behavioural measures of TV viewership and twitter 

volume. EEG measures also explained more variance than either of the behavioural measures 

and mediated the relationship between the two. 

1.6.3 Psychophysiological Research in Social Marketing. 

From a social marketing perspective, a study by Cartocci et al. (2017) used both EEG 

and GSR to analyse responses to three different antismoking public service announcements 

(PSAs). Two of the PSAs were classified as effective and ineffective, based on official data on 

the promotion of health and on economic improvements in the general population. The third 

PSA was classified as awarded, based on appreciation obtained from specialised committees 

and the number of awards it received. An Approach Withdrawal (AW) index, based on frontal 

asymmetry between EEG activity in the two cerebral hemispheres, and Cerebral Effort (CE) 

index, based on frontal theta activity in the prefrontal cortex, were used for assessing EEG 

responses. An Emotional Index (EI) was also derived from GSR and heart rate (HR) signals 

and concerns the positive or negative valence and high or low arousal activation respectively.  

The researchers found that the awarded PSA obtained the most positive approach values 

on the AW index, which may help explain why it was deemed so popular by specialised 

committees. Concerning the CE and EI indices, the effective PSA reported higher values than 

the other two PSAs. The CE index findings perhaps indicate that as viewers exerted more effort 

when viewing the effective PSA this may have led to more engaged viewing and stronger 

memory consolidation. That the effective PSA also had higher values on the EI index also helps 

explain the campaign’s effectiveness on such an emotive topic. This study demonstrates that 

learnings can be taken from psychophysiological evaluation of social marketing campaigns 

which can help to optimise future campaigns.  

1.7 Rationale, Aims and Hypotheses for the Current Study 
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As a nation, Ireland needs to improve its plastic waste behaviour, given its ranking as 

the highest producer of plastic waste per inhabitant in Europe and with one of the lowest rates 

of plastic recycling (Eurostat, 2018). As has been outlined, information-intensive campaigns 

appear to have limited effect on changing PEB, whereas cognitive dissonance techniques are 

among the most effective techniques in promoting PEB change (Osbaldiston & Schott, 2012). 

Despite this, most of the organised efforts directed at consumers in Ireland to reduce their 

plastic waste continue to be information-intensive activity. The research suggests that looking 

at new strategies which incorporate cognitive dissonance techniques may increase the 

effectiveness of campaigns aimed at reducing plastic waste.   

As cognitive dissonance techniques have proven to be effective in promoting PEB it 

seems possible that arousing dissonance before presenting someone with stimuli relating to an 

environmental issue may result in heightened reactions to these stimuli; something which may, 

in turn, lead to desired changes in the PEB. To date, there does not appear to be any study 

which investigates response to stimuli in a dissonance-aroused condition versus a control 

condition. Understanding whether arousing dissonance can lead to greater psychophysiological 

response to stimuli relating to plastic pollution can provide valuable learnings in the 

development of social marketing campaigns aimed at tackling this issue. 

The current study seeks to answer this question by comparing the psychophysiological 

responses of participants in a dissonance-aroused condition with participants who have only 

received information on the issue of plastic pollution, while participants are viewing stimuli 

relating to the issue. In addition to understanding if arousing dissonance leads to greater 

psychophysiological responses to the stimuli, the current study also seeks to understand if this 

leads to a greater intensity of feelings about the issue highlighted in the stimuli and a greater 

intention to reduce plastic waste. If arousing dissonance leads to significant changes in some, 

or all, of these variables, parties responsible for social marketing campaigns aimed at reducing 
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plastic waste should explore ways to incorporate dissonance-arousing techniques into their 

campaigns. Following this discussion, several hypotheses have been devised: 

Hypothesis 1: Arousing dissonance will lead to greater GSR responses when viewing stimuli 

relating to ocean plastic pollution. 

Hypothesis 2: Arousing dissonance will lead to greater EEG responses when viewing stimuli 

relating to ocean plastic pollution. 

Hypothesis 3: Arousing dissonance will lead to greater intensity of feelings on the issue of 

ocean plastic pollution. 

Hypothesis 4: Arousing dissonance will lead to greater intention to reduce plastic waste. 
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2. Methods 

2.1 Participants 

A total of 24 participants (Female = 11, Male = 13) were recruited using convenience 

sampling. Participants were sourced by giving oral presentations to Dublin Business School 

(DBS) classes and through social media and e-mail correspondence with professional and 

personal contacts of the researcher. Prospective participants were provided with an initial 

information sheet outlining what participation involved and the area of focus for the research 

(Appendix A). Participants were informed that the nature of the research required them to be 

naïve to the exact research question as information about this may influence their behaviour 

and responses. All participants volunteered for the study and no incentives were given for 

participation.  

Participants were randomly assigned to either a dissonance condition or an information-

only condition. All participants completed the experiment and associated questionnaires. Data 

from the questionnaires was analysed for 12 participants (Female = 6, Male = 6) in the 

dissonance condition and 12 participants (Female = 5, Male = 7) in the information-only 

condition. GSR and EEG data from one participant in the dissonance condition did not record 

correctly due to an issue with the experimental equipment and was excluded from analysis for 

these measures. GSR and EEG data was analysed for 11 participants (Female = 5, Male = 6) 

in the dissonance condition and 12 participants (Female = 5, Male = 7) in the information-only 

condition. 

2.2 Design 

A between-group experimental design was used to examine the impact of arousing 

dissonance on the following: participants’ GSR and EEG responses when viewing images 

relating to ocean plastic pollution; participants’ intensity of feelings on the issue of ocean 
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plastic pollution; participants’ intention to reduce their plastic waste. The independent variable 

was the presence of a dissonance-arousing technique used with the dissonance group and not 

used with the information-only group. The dependent variables were as follows: 

H1: The difference in each group’s mean GSR reading when viewing test stimuli compared to 

control stimuli. 

H2: The difference in each group’s mean EEG reading when viewing test stimuli compared to 

control stimuli. 

H3: The mean score for each group on a scale used to measure intensity of feelings towards 

the issue of ocean plastic pollution. 

H4: The mean score for each group on a scale used to measure intention to reduce plastic waste. 

2.3 Materials 

2.3.1 Visual Stimuli. 

Each participant viewed a series of 32 images in a random order. This series of images 

consisted of 16 images depicting ocean plastic pollution and 16 neutral images. The ocean 

plastic pollution images were selected by the researcher, via electronic searches in Google 

Images and Shutterstock, with the aim of showing the extent of the problem and its impact on 

marine life. Neutral images, selected from the International Affective Picture System (IAPS), 

were selected with the aim of not evoking any strong response and included images such as a 

fork, a book and a keyring. All images used are included in Appendix G.  

2.3.2 Questionnaires. 

 In order to ascertain participants’ affective and moral reaction to the issue of ocean 

plastic pollution, having viewed the stimuli, an amended version of a questionnaire used by 

Small, Loewenstein and Slovic (2007) was used. The original questionnaire contained five 
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items described on a 5-point Likert scale ranging from 1 (Not at all) to 5 (Extremely). The five 

items produced a reliable scale (α = .87), which the authors referred to as feelings. In the current 

study, the questionnaire (Appendix C) included questions such as: (1) How upsetting is this 

situation to you? (4) How touched were you by the situation shown in the images? and (5) To 

what extent do you feel it is appropriate to give money to aid this cause? Answers were 

combined into a sum score, with higher scores indicating greater intensity of feelings. 

Amendments from the original questionnaire were made on two of the questions to reflect the 

fact that participants in the current study were viewing images relating to an issue, as opposed 

to reading a description of an issue.   

In order to ascertain participants’ intention to reduce their plastic waste, having viewed 

the stimuli, an amended version of a questionnaire used by Rise, Kovac, Kraft and Moan (2008) 

was used. The original questionnaire contained three items described on a 7-point Likert scale 

ranging from 1 (Very unlikely) to 7 (Very likely). The three items provided a reliable scale for 

behaviour intention (BI) (α = .97). In the current study, the statements in the questionnaire 

(Appendix D) included: (1) During the next 3-4 months I intend to reduce my plastic waste. (2) 

During the next 3-4 months I expect to reduce my plastic waste. (3) During the next 3-4 months 

I will try to reduce my plastic waste. Answers were combined into a sum score, with higher 

scores indicating greater BI. Amendments to all statements on the original questionnaire were 

made, with the words “reduce my plastic waste” replacing the words “quit smoking”.  

2.3.3 Other Materials. 

Participants were presented with a participant pack containing an information sheet and 

a debrief sheet (Appendix B). The information sheet contained information on what 

participation involves, right to withdraw, confidentiality and consent, along with contact details 

for the researcher and their supervisor. The debrief sheet provided information on the aims of 
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the study along with links to websites where participants could find more information on the 

issue of plastic pollution. Participants were also presented with a sheet containing plastic waste 

statistics, (Appendix E) which they read before viewing the stimuli and answering the 

questionnaires. 

2.4 Apparatus 

 The software used to create the visual stimuli experiment was SuperLab 4.5 stimulus 

experiment software, which was installed on a Dell Optiplex 755 desktop computer. This 

software interfaced with a Cedrus StimTracker unit, which was used to mark which category 

of image participants were viewing throughout the experiment. The biofeedback unit was an 

AdInstruments Powerlab 26T data acquisition device. Connected to the PowerLab 26T, for 

EEG reading, was an ECI Inc. Electro-cap system, with large cap. ECI Inc. Electro-Gel was 

used to increase conductivity. This gel was administered using an ECI Inc. E7 syringe. Also 

connected to the PowerLab 26T, for GSR reading, was an ADInstruments Galvanic Skin 

Response amplifier, with GSR finger electrodes. EEG and GSR activity were recorded on a 

Dell Optiplex 760 desktop computer installed with ADInstruments LabChart V8.1.8 and 

LabChart Reader V8.1.8 data analysis software.  Participants used a pen to complete the 

questionnaires. 

2.5 Procedure  

 The experiment was conducted on an individual basis in the DBS psychology 

laboratory in Castle House building, 73/83 South Great George’s Street, Dublin 2. On arrival, 

at a pre-scheduled time, participants were presented with the information sheet which they were 

asked to read before agreeing to proceed. Upon agreeing to proceed, participants were then 

given a sheet containing plastic waste statistics to read. These statistics represented the 

information in the information-only condition.  
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After participants had read the information sheet experimental manipulation took place, 

with participants in the dissonance condition being verbally asked a series of questions 

(Appendix F) about their own plastic use and waste, to which they verbally responded. 

Participants in the information-only condition were not asked these questions. The questions 

were designed to remind participants that they may sometimes have used and wasted more 

plastic than necessary, and that they may not be behaving as they would like others to, thereby 

arousing cognitive dissonance. Responses to these questions were not recorded. Examples of 

questions asked included: (1) When at home do you always / sometimes / never recycle all your 

recyclable plastics? (2) Do you always / sometimes / never use a reusable cup when buying 

takeaway tea / coffee? (7) Would you like to see Irish people reduce their plastic waste?  

After reading the statistics and, for those in the dissonance condition, verbally 

answering the questions, participants were then brought to the biofeedback cubicle in the 

psychology lab where they took a seat facing the PC on which they would view the stimuli. 

The EEG Electro-cap was placed on their head and an earthed ear clip was clipped onto their 

ear to obtain an earth connection. Using the syringe, gel was applied to relevant electrode 

reference sites. The electrode sites used during the experiment were Frontal Pole (FP) 1 and 

FP2. These sites were chosen given the frontopolar cortex’s location in the frontal lobe of the 

brain and this area’s association with attention and higher-order behaviour. Two GSR 

electrodes were placed on the middle phalanges on the underside of participants’ index and 

middle fingers, on either their right or left hand.  

Once participants had been fitted with the GSR electrodes, the researcher left the 

biofeedback cubicle and went to the LabChart PC to observe when their GSR reading levelled 

out, at which stage the subject zero button was clicked. The subject zero gives an absolute 

measure of the skin conductivity of the participant, providing a baseline from which relative 

changes are measured. This action is part of a two-step process, the first of which is performing 
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an open circuit zero (which was done before participants arrived) to initiate GSR reading before 

participants placed the electrodes on their fingers. After performing the subject zero, the 

researcher returned to the biofeedback cubicle and asked the participant if they were ready to 

begin viewing the stimuli.  

Upon confirmation that the participant was ready to begin, the researcher left the room 

and closed the door while the participant pressed a key on the PC to initiate the display of the 

32 images. Each image was displayed on screen for 10 seconds, with a 5 second buffer between 

images. In order to avoid noise artefacts, the experiment took place in a soundproof room and 

in order to avoid movement artefacts for GSR, participants were asked to keep their hand still. 

As part of the experiment setup, the images were coded into either plastic or neutral, and 

markers were added to the start and end of each image.  

Once participants had viewed all images and the end marker was displayed on the 

LabChart PC, the researcher saved the participant’s recording as a LabChart data file and 

returned to the biofeedback cubicle to disconnect them from the equipment. Participants then 

returned to the main lab, where they completed the feelings and BI questionnaires, in that order. 

Participants were then provided with the debrief sheet and the researcher answered any 

questions they had. Each experiment lasted approximately 20-25 minutes. 

2.6 Ethics 

 Ethical approval for this study was sought from, and granted by, the DBS Research 

Ethics Committee. The study was designed and conducted in adherence with the Code of 

Professional Ethics of the Psychological Society of Ireland (2011). There were some ethical 

issues relating to this study; primarily that it required the use of deception as participants were 

not made aware that they would be assigned to one of two different conditions, nor the aim of 

the study. In order to address this, the information sheet provided to participants explained that 
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the nature of study required participants to be naïve to the exact research question, as 

information about the research may influence their behaviour. Participants were also informed 

that a complete debriefing would take place after the experiment.  

It was also possible that arousing cognitive dissonance and feelings of hypocrisy may 

cause distress to participants. It was not envisaged, however, that any distress caused would be 

significant and many studies have used this technique. Another potential risk was that some 

participants may find some of the images of ocean plastic pollution distressing, but it was not 

envisaged that any distress caused would be greater than if participants were to view these 

images in the media. The information sheet stated that participants may find some of the images 

distressing and the debrief sheet included details of organisations participants could get in touch 

with for more information in relation to the issue. Participants were also informed that they had 

the right to withdraw at any point during the experiment. After reading the information sheet, 

participants were asked if they had any queries and whether they were happy to proceed with 

the experiment. It was noted in the information sheet that agreeing to participate at this stage 

would constitute consent. No identifiable data was collected as part of the study.  
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3. Results 

3.1 Descriptive Statistics 

3.1.1 GSR and EEG Measures. 

Descriptive statistics for the GSR and EEG measures are shown in Table 1. The 

measurement of interest was the difference in GSR and EEG amplitude when participants were 

viewing plastic pollution stimuli versus neutral stimuli.  

Table 1 Descriptive Statistics for GSR and EEG Measures. 

Variable Condition N Mean SD 

GSR Difference  Dissonance 11 .10 .42 

 Information-only 12 -.01 .61 

EEG Difference Dissonance 11 .14 .46 

 Information-only 12 -.04 .24 

 

As can be seen, participants in the dissonance condition had a higher GSR reading when 

viewing plastic pollution stimuli than when viewing neutral stimuli, with a mean difference of 

.10 (SD = .42). Participants in the information-only condition had a lower GSR reading when 

viewing plastic pollution stimuli than when viewing neutral stimuli and had a numerically 

smaller difference in GSR amplitude response than the dissonance condition, with a mean 

difference of -.01 (SD = .61).  

Participants in the dissonance condition also had a higher EEG reading when viewing 

plastic pollution stimuli than when viewing neutral stimuli, with a mean difference of .14 (SD 

= .46). Again, participants in the information-only condition had both a lower EEG reading 

when viewing plastic pollution stimuli than when viewing neutral stimuli and a numerically 

smaller difference in EEG amplitude response than the dissonance condition, with a mean 

difference of -.04 (SD = .21). This indicates that participants in the dissonance condition had 
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greater psychophysiological responses to the plastic pollution stimuli than those in the 

information-only condition. 

3.1.2 Feelings and BI Measures. 

The descriptive statistics for the feelings and BI measures, as derived are shown in 

Table 2. Both measures were tested for internal consistency and the Cronbach’s alpha value 

for feelings (α = .76) and BI (α = .85) verify the reliability of these measures.    

Table 2 Descriptive Statistics for Feelings and BI Measures. 

Variable Condition N Mean SD 

Feelings Dissonance 12 4.17 .39 

 Information-only 12 3.80 .70 

     

Behavioural Intention Dissonance  12 6.08 1.00 

 Information-only 12 5.72 .71 

 

 As can be seen, the mean score on the feelings scale for participants in the dissonance 

condition was 4.17 (SD = .39) and the mean score on this scale for participants in the 

information-only condition was 3.80 (SD = .70). This indicates that both groups had a relatively 

high intensity of feelings towards the issue of ocean plastic pollution, having viewed the 

stimuli, but that this was greater for participants in the dissonance condition. In the case of BI, 

the mean score on this scale of 6.08 (SD = 1.00) for the dissonance condition was also 

numerically higher than the mean score of 5.72 (SD = .71) for the information-only condition. 

Again, the scores indicate that both groups had a relatively high intention to reduce their plastic 

waste, but that intention was greater for participants in the dissonance condition. 

3.2 Inferential Statistics 

Data for all dependent variables was checked to see if the assumptions required to run 

parametric tests were met. Data for the GSR difference, feelings and BI variables were deemed 
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to meet enough assumptions to run parametric tests, however data for the EEG difference 

variable did not meet these assumptions. A Shapiro-Wilk test found that the data for this 

variable was not normally distributed in either experimental condition (p < .001). Normal Q-Q 

plots showed data did not fall approximately on the line of normal distribution, while Kurtosis 

for the dissonance condition of 10.77 (SE = 1.28) and for the information-only condition of 

8.15 (SE = 1.23) violated the assumptions for parametric testing. Non-parametric testing was 

therefore used to analyse the EEG difference variable.  

 Independent Samples T-tests were conducted to compare mean scores of the dissonance 

and information-only conditions for the GSR difference, feelings and BI variables. An 

overview of the results of these Independent Samples T-tests are shown in Table 3. A Mann-

Whitney U test was conducted to compare mean rank for the dissonance and information-only 

conditions for the EEG difference variable.    

Table 3 Independent Samples T-test Overview for GSR Difference, Feelings and BI Variables. 

Variable Condition N Mean SD T Df p 

GSR Difference Dissonance 11 .10 .42 .48 21 .633 

 Information-only 12 -.01 .61    

        

Feelings Dissonance 12 4.17 .39 1.59 22 .126 

 Information-only 12 3.80 .70    

        

Behavioural 

Intention 

Dissonance  12 6.08 1.00 1.02 22 .335 

 Information-only 12 5.72 .71    

 

3.2.1 Hypothesis 1: Arousing dissonance will lead to greater GSR responses when 

viewing stimuli relating to ocean plastic pollution. 

An Independent Samples T-test was conducted to compare mean GSR amplitude 

difference when viewing plastic pollution images versus neutral images for the dissonance and 

information-only conditions. The Independent Samples T-test found that there was not a 
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significant difference between the difference in GSR amplitude when viewing plastic pollution 

images versus neutral images between the dissonance (M = .10, SD = .42) and information-

only (M = -.01, SD = .61) conditions; (t21) = .48, p = .633, CI (95%) -.35 -> .57). Therefore, 

the null hypothesis can be accepted. 

3.2.2 Hypothesis 2: Arousing dissonance will lead to greater EEG responses when 

viewing stimuli relating to ocean plastic pollution. 

A Mann-Whitney U test was conducted to compare mean rank for EEG amplitude 

difference when viewing plastic pollution images versus neutral images for the dissonance and 

information-only conditions. The Mann-Whitney U test found that the dissonance (mean rank 

= 13.27) and information-only (mean rank = 10.83) conditions did not differ significantly (U 

= 52.00, p = .389). Therefore, the null hypothesis can be accepted. 

3.2.3 Hypothesis 3: Arousing dissonance will lead to greater intensity of feelings on 

the issue of ocean plastic pollution. 

An Independent Samples T-test was conducted to compare mean scores on the feelings 

scale for the dissonance and information-only conditions. The Independent Samples T-test 

found that there was not a significant difference between intensity of feelings of the dissonance 

(M = 4.17, SD = .39) and information-only (M = 3.80, SD = .70) conditions; (t22) = 1.59, p = 

.126, CI (95%) -.11 -> .85). Therefore, the null hypothesis can be accepted. 

3.2.4 Hypothesis 4: Arousing dissonance will lead to greater intention to reduce 

plastic waste. 

An Independent Samples T-test was conducted to compare mean scores on the BI scale 

for the dissonance and information-only conditions. The Independent Samples T-test found 

that there was not a significant difference between BI of the dissonance (M = 6.08, SD = 1.00) 
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and information-only (M = 5.72, SD = .71) conditions; (t22) = 1.02, p = .335, CI (95%) -.37 -

> 1.09). Therefore, the null hypothesis can be accepted. 

3.3 Additional Analysis 

 In order to determine if there were significant differences between the dissonance and 

information-only conditions on the individual items which made up the feelings and BI 

questionnaires, Mann-Whitney U tests were conducted to compare mean rank for both 

conditions on each of the associated variables. In relation to the feelings questionnaire, the 

analysis found that the mean rank was numerically higher in the dissonance condition than in 

the information-only condition for each of the variables. Only the question of To what extent 

do you feel it is appropriate to give money to aid this cause? showed a significant difference, 

between the dissonance (mean rank = 15.46) and information-only (mean rank = 9.54) (U = 

36.50, p = .034) conditions, however, with those in the dissonance condition being significantly 

more likely to feel it is appropriate to give money to aid the cause. An overview of the results 

of the Mann-Whitney U test for the items in the feelings questionnaire can be seen in Table 4. 

Table 4 Mann-Whitney U Analysis of Items in the Feelings Questionnaire. 

Variable Condition N Mean 

rank 

Sum of 

ranks 

How upsetting is this situation to 

you? 

Dissonance 12 12.92 155.00 

 Information-only 12 12.08 145.00 

     

How sympathetic did you feel 

while viewing images relating to 

this situation? 

Dissonance  12 13.50 162.00 

 Information-only 12 11.50 138.00 

     

How much do you feel it’s your 

moral responsibility to help out 

with this cause? 

Dissonance 12 13.08 157.00 

 Information-only 12 11.92 143.00 

     

How touched were you by the 

situation shown in the images? 

Dissonance 12 13.50 162.00 
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 Information-only 12 11.50 138.00 

     

To what extent do you feel it is 

appropriate to give money to aid 

this cause? 

Dissonance 12 15.46 185.50 

 Information-only 12 9.54 114.50 

 

The analysis found that the mean rank was also numerically higher in the dissonance 

condition than in the information-only condition for each of the variables in the BI 

questionnaire, however none of the differences were found to be significant. An overview of 

the results of the Mann-Whitney U test for the items in the BI questionnaire can be seen in 

Table 5. 

Table 5 Mann-Whitney U Analysis of Items in the BI Questionnaire. 

Variable Condition N Mean 

rank 

Sum of 

ranks 

During the next 3-4 months I 

intend to reduce my plastic 

waste. 

Dissonance 12 13.71 164.50 

 Information-only 12 11.29 135.50 

     

During the next 3-4 months I 

expect to reduce my plastic 

waste. 

Dissonance  12 14.25 171.00 

 Information-only 12 10.75 129.00 

     

During the next 3-4 months I will 

try to reduce my plastic waste. 

Dissonance 12 13.67 164.00 

 Information-only 12 11.33 136.00 
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4. Discussion 

The current study sought to examine the impact of arousing cognitive dissonance in 

relation to the issue of plastic pollution. Previous research has found cognitive dissonance 

treatments to be among the most effective treatments in promoting PEB, and that information-

intensive treatments have limited effectiveness (Osbaldiston & Schott, 2012). The current 

study examined the effects of arousing dissonance on participants’ psychophysiological 

responses when viewing stimuli relating to ocean plastic pollution, as well as their feelings in 

relation to the issue and intentions to reduce their plastic waste, having viewed the stimuli. 

These participants were compared with participants in an information-only condition. 

4.1 Research Findings 

 The analysis found that support was not evident for any of the aforementioned 

hypotheses. In relation to the psychophysiological measures it was hypothesised that arousing 

dissonance would lead to greater GSR and EEG responses when viewing stimuli relating to 

ocean plastic pollution, than when viewing neutral stimuli. Although, in both cases, there was 

a numerically greater difference in the dissonance condition than the information-only 

condition, the difference was not significant. In relation to self-report measures, it was 

hypothesised that arousing dissonance would lead to a greater intensity of feelings on the issue 

of ocean plastic pollution and a greater intention to reduce plastic waste. Although, again, the 

dissonance condition resulted in numerically higher scores on both measures the difference 

was not significant. 

 While none of the research hypotheses were supported, there are indications that further 

research is required, and a number of possible reasons may explain the difference in findings 

with previous research on cognitive dissonance and PEB. The most notable difference between 

the current study and previous studies which have shown significant differences for participants 
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in a dissonance condition, such as the study on water conservation by Dickerson et al. (1992) 

and energy conservation by Kantola et al. (1984), was the measures used. These studies, and 

those in Osbaldiston & Schott’s (2012) meta-analysis which found cognitive dissonance 

treatments to have the strongest effect size of all treatment types, were based on observed 

behavioural outcome. The current study, in contrast, did not measure participants’ subsequent 

plastic waste behaviour and it may be possible that the numerically greater scores of the 

dissonance condition could translate into significantly greater differences in behaviour. That 

participants in the dissonance condition were significantly more likely to feel it is appropriate 

to give money to aid the cause of ocean plastic pollution further suggests that this may be one 

behaviour which may be impacted by arousing dissonance. The difference in measures used in 

the current study is particularly important given that one of the strengths of dissonance 

interventions is that they are more likely to have long-lasting effects, whereas the effects of 

information-intensive campaigns are often short-lived (Schultz, 2014). As the self-report 

measures in the current study were taken immediately after the intervention this may also 

explain the lack of any significant difference between the conditions, as the effects of the 

information-only intervention may still have been strong. 

 In relation to the psychophysiological measures used in the current study, there is no 

direct comparison with previous research as this study appears to be the first to examine EEG 

and GSR differences between participants in a dissonance-aroused condition and a control 

condition. As there were no significant differences in these measures, it may be possible that 

arousing dissonance does not lead to changes in EEG or GSR activity or that the equipment 

used is not sophisticated enough to pick up the subtle differences elicited by arousing 

dissonance. It may also be possible that the stimuli used was not effective enough to elicit 

responses which might have led to significant differences between the two conditions.  
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 Another difference between the current study and those of Dickerson et al. and Kantola 

et al. were that the current study had no selection criteria in relation to attitudes or motivation 

pertaining to the issue at hand. Interestingly, the study by Sprott et al (1999) on recycling in 

student residences also had no selection criteria and recycling rates for those in the self-

prophecy dissonance condition, while higher, were only approaching significance. Perhaps the 

significant results from the studies by Dickerson et al. and Kantola et al. cannot be generalised 

to populations that have not indicated a motivation to engage in a specified PEB and this may 

support the assertion of Schultz (2014) that dissonance treatments are most effective when the 

target audience is already motivated to engage in the behaviour. 

Research by Miranda and Blanco (2009) highlighted the importance of raising 

awareness in encouraging recycling, finding that environmental awareness was the main factor 

which influences paper recycling. Given that there was no knowledge of participants’ 

motivation or pre-existing behaviour in the current study it is possible that some participants 

may have had little awareness of the scale of the plastic pollution issue and the benefits of 

changing behaviour. The information provided in both conditions may therefore have been the 

important first step in encouraging PEB change. That both groups displayed a high intention to 

reduce their plastic waste may indicate there was a lack of awareness among participants of the 

scale of the plastic pollution issue and may support Miranda and Blanco’s findings. 

Understanding the impact of cognitive dissonance interventions, based on pre-existing 

knowledge, behaviour and attitudes warrants further study, as will be outlined further in a later 

section.          

4.2 Strengths and Limitations 

4.2.1 Strengths. 
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A significant strength of the current study is that it addresses a gap in the literature regarding 

the effectiveness of a cognitive dissonance treatment in relation to the issue of plastic pollution; 

an issue that is forecast to significantly worsen in the coming years (Government Office for 

Science, 2018). While dissonance-arousing techniques have been shown to be effective in 

promoting PEB across a range of environmental issues, exploring the effectiveness of this 

method specifically in relation to individuals’ own plastic use and waste behaviour is an 

important step which can help inform decision making on this pressing environmental issue. 

That the study was carried out in a country which has the highest per capita plastic waste, and 

one of the lowest plastic recycling rates, in the EU (Eurostat, 2018) also means that its findings 

are particularly relevant to a population whose behaviour is in need of change.  

 The current study also addressed another gap in the literature by investigating response 

to stimuli in a dissonance-aroused condition versus a control condition. Despite the many 

studies in relation to cognitive dissonance and PEB, there did not appear to be any studies that 

investigated this. Given that tackling the issue of plastic pollution will involve social marketing 

stimuli, valuable learnings can be taken from the current study. The use of psychophysiological 

methods to measure some of the responses was also a significant strength of this study and 

brought a new dimension to both research into the topic of cognitive dissonance and the issue 

of plastic pollution. With psychophysiological research methods becoming more advanced, and 

being shown to be reliable indicators of emotions and engagement (Healey & Picard, 2005) 

(Liu et al., 2013), these methods can become increasingly important in understanding both how 

to encourage PEB and in the impact of  arousing dissonance on a wider range of topics. Lastly, 

the gender balance of the current study, with similar numbers of males and females in both 

conditions, can also be considered a strength. 

4.2.2 Limitations. 
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While every effort was made to ensure that the research was conducted to the highest 

possible standard, the study is not without some significant limitations. Due to time and 

resource limitations, a relatively small sample (N = 24) participated in the study. As the study 

contained two conditions, the sample size of 12 participants per condition falls short of the 

sample of 26 participants per condition required to detect a large difference between two 

independent sample means at α = .05, as per Cohen (1992). This small sample size may have 

led to some of the hypotheses being incorrectly rejected as type II errors, where the null 

hypothesis is incorrectly accepted, are more likely to occur when sample sizes are too small 

(Columb & Atkinson, 2016). Given that there were numerically greater scores in the dissonance 

condition on both the psychophysiological and self-report measures, it is possible that a larger 

sample size may have seen significant differences on some of the variables. The time and 

resource limitations also led to convenience sampling being used, meaning the sample cannot 

be taken as representative of, or generalised to, any particular population. 

Limitations may also be found in relation to materials used in the study. It may be that 

the test stimuli used were not effective enough at engaging participants or producing enough 

of a startle response to elicit significant differences in GSR and EEG measures. More affective 

stimuli, perhaps in video form, may have been more effective in eliciting the extreme responses 

required for significant differences to be seen between test and control stimuli. A limitation of 

the feelings and BI measures was that self-report measures can lead to response bias, whereby 

respondents answer falsely or inaccurately to questions. A response bias that may be 

particularly pertinent to the current study is social desirability bias, where the respondent wants 

to look good in the survey, even if the survey is anonymous (Rosenman et al., 2011). It is 

possible that social-desirability bias may have influenced participants’ responses on both the 

feelings and BI questionnaires, due to a desire to look good in relation to the issue of plastic 
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pollution. This may have been exacerbated by the presence of the researcher in the room at the 

time when participants were completing the questionnaires.  

Even discounting for response bias, the fact that BI, rather than behaviour, was 

measured is another limitation of the study as intentions don’t always translate into behaviour. 

Measuring participants’ actual plastic waste behaviour in the months following the experiment 

would have given a more accurate measure of the effectiveness of arousing dissonance on 

behaviour. In the absence of an ability to measure actual behaviour, a follow-up after the 3-4 

month time frame specified in the BI questionnaire to ask all participants whether they had 

reduced their plastic waste would have provided further insight into the effectiveness of the 

dissonance intervention.    

4.3 Recommendations for Future Research 

 Future research can address some of the limitations outlined. A longitudinal study could 

assess the impact of dissonance and information-only treatments on plastic waste behaviour, in 

order to determine whether significant differences appear over a longer time period. As 

cognitive dissonance is thought to produce a relatively permanent form of self-persuasion 

(Aronson, 1999) the impact of the intervention may be longer-lasting for participants in a 

dissonance condition, resulting in long term behaviour change.  Comparing the two conditions 

in a field experiment, with greater ecological validity, would also provide valuable learnings 

into the effectiveness of the different treatments in real-world settings.  

Future research could also examine whether there are certain cohorts that dissonance 

treatments are more effective with and compare dissonance versus information-only treatments 

across various cohorts segmented by demographics and pre-existing plastic waste behaviour 

and attitudes. Behaviour and attitude measures could be gathered at baseline and re-tested at a 

determined time after the intervention to determine change on these measures. Social marketing 
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campaigns can’t target and influence everyone equally, so it is important to ascertain which 

cohorts are most influenced by different treatments in order to ensure that campaigns are 

effectively targeted at those who will be most influenced by them.  

4.4 Implications and Applications of Findings 

 While no significant differences between the dissonance and information-only 

conditions were found on any of the variables measured, there are indications that the findings 

from the current study warrant further exploration, as previously discussed. Given that the 

dissonance condition resulted in more numerically extreme psychophysiological responses to 

the plastic pollution stimuli and numerically greater feelings and BI than the information-only 

condition, this suggests that it cannot be conclusively stated that cognitive dissonance 

treatments are no more effective than information-only treatments in promoting PEB in relation 

to plastic waste. That those in the dissonance condition were significantly more likely to feel it 

is appropriate to give money to aid the cause of ocean plastic pollution also suggests a need for 

further exploration on this topic.  

 Parties involved in the development of social marketing campaigns aimed at 

encouraging individuals to reduce their plastic waste, or seeking donations to combat plastic 

pollution, should examine ways of incorporating dissonance-arousing techniques into their 

messaging and testing the effectiveness of these messages. A/B testing of marketing material 

intended to arouse dissonance compared with information-intensive material will yield further 

learnings which can help to more effectively encourage individuals to reduce their plastic 

waste.      

4.5 Concluding Comments 

  The aim of the current study was to examine the impact of arousing cognitive 

dissonance in relation to the issue of plastic pollution. A between-group experiment analysed 
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participants’ GSR and EEG responses to stimuli relating to the issue and self-report 

questionnaires measures participants’ feelings and plastic waste BI, having viewed the stimuli. 

No significant differences were found between participants in the dissonance and information-

only conditions. While the findings are somewhat contrary to previous research on the 

effectiveness of dissonance versus information-based treatments in promoting PEB, the 

measures used in the current study may explain some of these differences. That both treatments 

in the current study led to high intensity of feelings and high intention to change plastic waste 

behaviour suggests that both cognitive dissonance and information treatments may have 

important roles to play in encouraging people to reduce their plastic waste. The numerically 

greater scores for the dissonance condition, across all measures, suggests further research is 

warranted, which, by addressing some of the current study’s limitations, can ascertain how best 

to incorporate dissonance-arousing techniques into social marketing campaigns aimed at 

turning the tide on plastic pollution.        
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Appendices 

Appendix A: Information Sheet Used for Recruitment 

 

Invitation to Participate in a Biometric Research Study 

 

You are invited to participate in a biometric research study that will form the basis for a 

postgraduate thesis. The area of focus for the research study is on communicating the issue 

of plastic pollution. 

What does participation involve?  

Participation involves participants viewing images on a computer screen in the biofeedback 

cubicle of the DBS Psychology Lab (Castle House, 3.8) while wearing electroencephalography 

(EEG) and galvanic skin response (GSR) equipment. There will be a brief discussion with 

participants in relation to plastic pollution before viewing the images and participants will 

be asked to complete 2 short questionnaires after viewing the stimuli.  

 

Are there any benefits from my participation?  

For anyone interested in the use of biometric methods in psychological research, 

participating in this study will give first-hand experience of the use of EEG and GSR 

equipment. While not a direct benefit from participation, studies like this can also make an 

important contribution to our understanding of neurological and physiological response to 

stimuli and how to develop campaigns that better encourage proenvironmental and 

prosocial behaviour.  

Confidentiality.  

No identifiable information will be collected as part of the study. Participants will be 

randomly assigned a participant ID number with data recorded only against ID numbers.   

Contact Details.  

If you are interested in participating, or have any further questions about the research 

study, you can contact:  

 

Researcher: Eoghan Phelan -  XXXXXX@mydbs.ie. 
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Appendix B: Information and Debrief Sheets in Participant Pack 

 

Information Sheet for a Study on Communicating the Issue of Ocean Plastic Pollution 

 

You are invited to participate in a research study that will form the basis for a postgraduate thesis. 

Please read the following information before deciding whether or not to participate. 

What are the objectives of the study? The nature of this study requires participants to be naive to 

the exact research question, as information about the research may influence your behaviour and 

responses. For this reason, we can only inform you that we are conducting research on 

communicating the issue of ocean plastic pollution. A complete debriefing will be offered after 

participation, where any questions will be answered. 

What does participation involve? Participation involves participants viewing images on a computer 

screen in the biofeedback cubicle of the DBS Psychology Lab (Castle House, 3.8) while wearing 

electroencephalography (EEG) and galvanic skin response (GSR) equipment. There will be a brief 

discussion with participants in relation to plastic pollution before viewing the images and 

participants will be asked to complete 2 short questionnaires after viewing the stimuli.  

Right to withdraw. Participants have the right to withdraw from the research at any point during the 

experiment. Once all data has been captured, upon completion of the two questionnaires, 

participants may not withdraw from the research.  

Are there any benefits from my participation? For anyone interested in the use of biometric 

methods in psychological research, participating in this study will give first-hand experience of the 

use of EEG and GSR equipment. While not a direct benefit from participation, studies like this can 

also make an important contribution to our understanding of neurological and physiological  

response to stimuli and how to develop campaigns that better encourage proenvironmental and 

prosocial behaviour. As such, the findings from this study may be presented at national and 

international conferences and will be submitted for publication in peer-reviewed journals. 

Individuals will not be offered any monetary or other rewards for their participation. 

Are there any risks involved in participation? There are no risks associated with participation. Any 

inconvenience involved in taking part will be limited. It should be noted that some participants may 

find some of the images of ocean plastic pollution distressing.  

Confidentiality. No identifiable information will be collected as part of the study. Participants will be 

randomly assigned a participant ID number with data recorded only against ID numbers.   

Consent. By confirming your participation in the study, after clarification of any queries you may 

have, consent to participate will be granted.  

Contact Details. If you have any further questions about the research, you can contact:  

Researcher: Eoghan Phelan -  XXXXXX@mydbs.ie. 

Supervisor: Dr Rosie Reid - XXXXXX@dbs. 
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Participant Debrief 

 

Thank you for your participation in this research study, the purpose of which is to understand if 

arousing cognitive dissonance, by making people mindful of their own plastic use, will lead to these 

participants having: 

(i) Greater EEG and GSR responses when viewing images of ocean plastic pollution. 
(ii) Greater intensity of feelings on the issue of ocean plastic pollution, as measured by the 

first questionnaire. 
(iii) Greater intention to reduce plastic waste, as measured by the second questionnaire. 

 

What is cognitive dissonance? Dissonance theory is about our desire for consistency in our beliefs 

and behaviours. When an individual holds two cognitions that are psychologically inconsistent this 

leads to an unpleasant psychological tension - cognitive dissonance - which they are motivated to 

reduce. Reducing cognitive dissonance primarily required attitudinal or behavioural changes which 

will re-establish consistency.  

How was this tested? In order to test this, participants have been split into two groups, and you 

were randomly assigned to one of these groups: 

- Participants in the control group were provided with some statistics in relation to plastic 
pollution before viewing the experimental stimuli and answering the questionnaires. 

- Participants in the experimental group were also asked some questions relating to their own 
plastic use, and whether they would like to see other students reduce their plastic use, before 
being presented with the same statistics, stimuli and questionnaires as the control group.   

 

Why was this tested? Dissonance related techniques, which make people mindful of inconsistency in 

their beliefs and behaviours, have been shown to be one of the most effective methods in 

promoting changes in attitude and behaviour for environmental issues. To date, however, there 

does not appear to be any study which investigates conscious and unconscious response to stimuli in 

a dissonance-aroused condition versus a control condition. Understanding if arousing dissonance can 

lead to increased response to stimuli and greater intensity of feelings and behavioural intention 

relating to the issue highlighted can help advance understanding of how best to create social 

marketing campaigns that will encourage people to reduce their plastic waste. 

 

More information on the issue of plastic pollution can be found on the following websites: 

https://www.greenpeace.org/international/ 

https://www.oceanicsociety.org/ 

https://www.eea.europa.eu/ 

https://www.greenpeace.org/international/
https://www.oceanicsociety.org/
https://www.eea.europa.eu/
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Appendix C: Feelings Questionnaire 

 

                                                                PARTICIPANT NO.____

       

Below are some questions relating to ocean plastic pollution. Please circle the 

number on each scale that best describes your feelings, ranging from 1 (Not at 

all) to 5 (Extremely). 

 

(i) How upsetting is this situation to you? 

NOT AT ALL |  1     2     3     4     5   | EXTREMELY 

 

(ii) How sympathetic did you feel while viewing images relating to this 

situation?  

NOT AT ALL |  1     2     3     4     5   | EXTREMELY 

 

(iii) How much do you feel it’s your moral responsibility to help out with this 

cause?  

NOT AT ALL |   1     2     3     4     5   | EXTREMELY 

 

(iv) How touched were you by the situation shown in the images?  

NOT AT ALL |  1     2     3     4     5   | EXTREMELY 

 

(v) To what extent do you feel it is appropriate to give money to aid this 

cause?  

NOT AT ALL |  1     2     3     4     5   | EXTREMELY 
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Appendix D: Behaviour Intention Questionnaire 

 

 

PARTICIPANT NO._____ 

 

Below are some statements relating to plastic waste. Please circle the number 

on each scale that you feel is most accurate, ranging from 1 (very unlikely) to 7 

(very likely). 

 

(i) During the next 3-4 months I intend to reduce my plastic waste. 

VERY UNLIKELY |  1     2     3     4     5     6     7  | VERY LIKELY 

 

(ii) During the next 3-4 months I expect to reduce my plastic waste. 

VERY UNLIKELY |  1     2     3     4     5     6     7  | VERY LIKELY 

 

(iii) During the next 3-4 months I will try to reduce my plastic waste. 

VERY UNLIKELY |  1     2     3     4     5     6     7  | VERY LIKELY 
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Appendix E: Plastic Waste Statistics Presented to Participants 

PLASTIC WASTE STATISTICS 

1. Global plastic production has increased dramatically, from 2 million tonnes per year 

in 1950 to 381 million tonnes in 2015 (Geyer, Jambeck, & Law, 2017) 

 

2. Only 9% of plastic waste over this time has been recycled, 12% has been incinerated 

and 79% has ended up in landfills or the natural environment (Geyer et al., 2017) 

 

3. Of all plastic produced, over 40% of it is single use packaging, used just once and then 

discarded (“Fast facts about plastic pollution,” 2018). 

 

4. It takes many years for much of this plastic waste to biodegrade with plastic bottles 

taking an estimated 450 years (Wright, Kirk, Molloy, & Mills, 2018). 

 

5. 32% of all plastic packaging produced annually is left to flow into the oceans, (“Fact 

Sheet,” 2018) 

 

6. An estimated 40% of sea mammals are affected by eating plastic (“Plastic in our 

oceans is killing marine mammals,” n.d.) and 90 percent of seabirds are thought to 

have ingested plastic (“Plastic in 99 percent of seabirds by 2050,” n.d.).  

 

7. Plastic waste kills up to 1 million sea birds and 100,000 sea mammals each year, along 

with countless fish (Nagesh, 2018) 

 

8. Plastic pollution in the Ocean is on course to triple between 2015 and 2025 

(Government Office for Science, 2018) 

 

9. Ireland is the top producer of plastic waste per person in Europe. Around 22 million 

plastic bottles are purchased in Ireland each week (bfbritton, n.d.) and approximately 

200 million single use, non-recyclable, plastic-lined coffee cups are thrown away in 

Ireland every year (O’Halloran, 2018.). 
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Appendix F: Questions Asked to Arouse Dissonance 

• When at home do you ALWAYS / SOMETIMES / NEVER recycle all your recyclable 

plastics? 

 

• When out of home do you ALWAYS / SOMETIMES / NEVER recycle all recyclable 

plastics that you need to dispose of? 

 

 

• Do you ALWAYS / SOMETIMES / NEVER use single use plastic (e.g. cling film / freezer 

bags) when storing food? 

 

• Do you ALWAYS / SOMETIMES / NEVER use single use plastic bags when shopping? 

 

 

• Do you ALWAYS / SOMETIMES / NEVER use a reusable cup when buying takeaway tea 

/ coffee?  

 

• Do you ALWAYS / SOMETIMES / NEVER buy fruit and veg that has plastic packaging? 

 

• Would you like to see Irish people reduce their plastic waste?  
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Appendix G: Neutral and Plastic Visual Stimuli 
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