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Despite abundant research focused on the peace and conflict process, relatively little is 

known about how attitudes and emotions are influenced over time in response to cooperation or 

competition. Therefore, we investigated how attitudes and emotions change in an interaction 

transitioning from cooperation to conflict or vice-versa. In two experimental studies, participants 

exhibited the greatest change in interactions shifting from cooperation to competition. These 

results verify key predictions of a non-linear mathematical model and offer insight into how the 

model may be improved. By combining experimental research with model simulations, this line 

of research provides important new insights into the time evolution of attitudes and emotions in 

human conflict. Primarily, the results reveal that conflict by itself is not a source for attitude and 

emotional volatility. Rather, the most severe psychological response to conflict is dependent on 

the history of an interaction. Collectively, the results from the experiments and model provide an 

explanation for why conflict can so readily emerge in an interaction while peace can be difficult 

to achieve. 
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The evolution of attitudes and emotions in response to sudden conflict or emergent 
cooperation remains poorly understood.1 To better understand how the time interaction 
of psychological factors influence peace and conflict, Liebovitch et al. (2008; 2010)2 
devised a coupled non-linear model of two-actor (person or groups) cooperation-
competition.  
 
The key model prediction is that people’s attitudes and emotions evolve to stable states 
when an interaction unfolds in a consistently cooperative or consistently competitive 
manner, but that unilateral switches in an interaction style from cooperation to 
competition (or vice-versa) destabilize attitudes and emotions (Figure 1).  
 
This prediction suggests that when two actors are locked in a stubborn dispute, attitude 
and emotion destabilization is a necessary antecedent for conflict reduction. The 
present research experimentally tested key model predictions and identified how the 
model succeeds and how it may be improved. 

FIGURE 1 
A B C 

Simulation results indicate that cooperation and competition between two actors lead to 
different stable outcomes. (A) Cooperation leads to both actors sharing a mutually positive or 
mutually negative emotional state. (B) Competition leads to the actors diverging to different 
stable end-states reflecting the antagonistic nature of the interaction (“I like what’s negative
for my enemy.”). The model predicts that the actors are equally responsive to cooperation or 
competition, reflected by the phase space symmetry. 
 
(C) The model predicts that mixed feedback (one person cooperates while the other 
competes) leads to unstable outcomes as the actors’ emotions oscillate between positive and 
negative states. This oscillation is expected to arise in response to either cooperative or 
competitive mixed feedback. Note: y-axis = attitude or valence state (positive / negative) 

General Method 
1. Participants completed an attitude survey using a 6-point Likert scale to indicate 
level of agreement or disagreement about a series of statements 
 
2. Initial attitude survey responses used to identify participants’ baseline attitudes 
important for setting up confederate scripts for second part of study: 
 

2a) Matching participant’s attitude � sense of similarity, cooperation 
2b) Mis-matching participant’s attitude � sense of dissimilarity, competition 

 
3. Participants completed video-recorded interaction session 
 

3a) Took turns reading and listening to survey responses with confederate 
(separated, communicated via Skype with audio only) 
3b) Filled out survey indicating agreement / disagreement during interaction 
 

4. Viewed video and moved computer mouse cursor to indicate valence.3 

Experimental Tests 
STUDY 1: OVERVIEW 

 
The first experiment tested the model’s key prediction that people are most reactive to 
transitions in an interaction style. Accordingly, this study explored how people’s attitudes and 
emotions react in response to one of five cases: 
 

1. No sense of cooperation or competition (control case) 
2. Continual cooperation (attitude similarity) 
3. Continual competition (attitude dissimilarity) 
4. Cooperation switching to competition 
5. Competition switching to cooperation 

 
Participants (N = 94) were randomly assigned to one of these five scenarios. Data collection 
included: 
 

1. Attitude stability (how much participants’ attitudes changed between the baseline 
survey and survey completed during the interaction) 
2.  Valence stability (obtained using the mouse paradigm, a tool to continually assess 
evaluation) 
 

STUDY 1: RESULTS 
 
Participants exhibited significantly greater attitude instability (Figure 2) and more negative 
valence only when experiencing an interaction transitioning from cooperation to competition. 
Furthermore, there was a significant negative correlation between attitude stability and 
valence (r = 0.247, p = 0.024), suggesting attitude instability is experienced as unpleasant. 
 

STUDY 2: OVERVIEW 
 
The second experiment further examined the model by exploring whether the history of an 
interaction influences people’s reaction to sudden, unexpected competition. This study 
randomly assigned participants (N = 120) to one of three conditions:  
 

1. No sense of cooperation or competition (control case) 
2. Initial cooperation switching to competition switching to cooperation 
3. Initial competition switching to cooperation switching to competition 
 

The dependent variables were the same as in Study 1. 
 

STUDY 2: RESULTS 
 
Results from the first study were replicated. Participants exhibited significantly more attitude 
change (Figure 3) and more negative valence only in response to a sudden interaction shift 
from cooperation to competition. 

FIGURE 2 

FIGURE 3 

Discussion: Results & Model 

Above: Study 1 results for Attitude Change. Only participants who 
experienced an interaction transitioning from cooperation (P) to 
competition (N) exhibited greater attitude instability.   

Above: Study 2 results for Attitude Change. From this data, it is evident 
that participants reacted only in response to the transition from 
cooperation (P) to competition (N). These findings replicate what was 
found in Study 1, suggesting that competition alone does not perturb 
people’s attitudes. 

Combining the Liebovitch et al. model of two-actor cooperation-competition with results from 
to experiments provides new insights into how attitudes and emotions evolve in mildly 
cooperative and competitive interactions, as summarized in the following table. 
 
 
 
 
 
 
 
 
 
 
Out of these five model scenarios, four qualitatively correspond well to experimental findings 
(Figure 4).  
 
The findings from this study provide new insights into the evolution of attitudes and emotions 
at the instant competition develops or cooperation is attempted. It is easy to evoke negativity 
that may lead to a worsening conflict when differences arise, but it is more difficult to 
generate positivity that may transition a preexisting conflict to cooperation.4 This asymmetric 
response suggests one reason why it is so difficult to achieve lasting peace in cases of 
intractable conflict. Attitudes and emotions are volatile and rapidly reactive to dissimilarity and 
conflict, yet are slow to respond to similarity and peace.5  
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FIGURE 4 

Above: Experiments verified several simulation results (check mark), but 
failed to verify one case. Unlike the model prediction, people’s attitudes 
do not exhibit a period of fluctuation in response to sudden competition. 

Scenario Main Finding Model Verified? 

Control (Neutral) Stable attitudes, more positive emotion Yes 

Cooperation Stable attitudes, more positive emotion Yes 

Competition Stable attitudes, more positive emotion Yes 

Coop. � Comp. Unstable attitudes, more negative emotion Yes 

Comp. � Coop. Stable attitudes, more positive emotion No 
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