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Abstract 26 

Little is understood about the attentional mechanisms that lead to perceptions of collective 27 

efficacy. This paper presents two studies that address this lack of understanding. Study 1 28 

examined participants (N = 59) attentional processes relating to positive, neutral or negative 29 

emotional facial photographs, when instructed to select their ‘most confident’ or ‘least 30 

confident’ team. Eye gaze metrics of first fixation duration (FFD), fixation duration (FD) and 31 

fixation count (FC) were measured alongside individual perceptions of collective efficacy 32 

and emotional valence of the teams selected. Participants had shorter FFD, longer FD, and 33 

more FC on positive faces when instructed to select their most confident team (p < .05). 34 

Collective efficacy and emotional valence were significantly greater when participants 35 

selected their most confident team (p < .05). Study 2 explored the influence of video content 36 

familiarity of team-based observation interventions on attentional processes and collective 37 

efficacy in interdependent team-sport athletes (N = 34). When participants were exposed to 38 

familiar (own team/sport) and unfamiliar (unknown team/sport) team-based performance 39 

video, eye tracking data revealed similar gaze behaviours for the two conditions in terms of 40 

areas of interest. However, collective efficacy increased most for the familiar condition. 41 

Study 1 results indicate that the emotional expressions of team members influence both 42 

where and for how long we look at potential team members, and that conspecifics’ emotional 43 

expression impacts on our perceptions of collective efficacy. For Study 2, given the apparent 44 

greater increase in collective efficacy for the familiar condition, the similar attentional 45 

processes evident for familiar and unfamiliar team footage suggests that differences in 46 

meaning of the observed content dictates collective efficacy perceptions. Across both studies, 47 

the findings indicate the importance of positive emotional vicarious experiences when using 48 

team-based observation interventions to improve collective efficacy in teams.  49 

Key Words: Team confidence, emotional contagion, group behaviour, sport. 50 



Collective efficacy (1) is a situational specific team confidence that increases team 51 

performance (2) and is important in socials domains such as education (3,4), the military (5), 52 

and business (6) where successful domain specific outcomes rely on teamwork. In sport 53 

settings, the construct has been examined in volleyball (7) football (8), wheelchair basketball 54 

(9) and adventure racing (10) where it is generally shown to have a positive impact on 55 

performance and group function. Sport is an ideal environment to study collective efficacy as 56 

most athletes compete in teams or groups (e.g., a training group), with fixed numbers, clear 57 

performance indicators, and work towards zero-sum goals (i.e., win/loss) (11).  58 

Mastery experiences are the most powerful antecedents of collective efficacy (12–14), 59 

but the social dynamics of collective efficacy means vicarious experiences (i.e., observing 60 

team and non-team members) are also important (15). Vicarious experiences can be 61 

manifested via imagery and observation interventions, where participants image or observe 62 

team-related content (16,17). For example, Bruton, Mellalieu, and Shearer (18,19) 63 

demonstrated how observation interventions enhanced collective efficacy in laboratory and 64 

applied experimental settings. In Bruton and colleagues’ (18) first study, they demonstrated 65 

that positive observation interventions led to increased collective efficacy compared with 66 

neutral or negative interventions. In a second study, it was shown that collective efficacy 67 

increased regardless of whether participants observed their own team or another team, with 68 

the greatest increase occurring after observation of their own team performing. These results 69 

were extended by the same authors (19) who found the use of observational learning 70 

interventions predicted collective efficacy (study 1), and could be used to enhance collective 71 

efficacy in university level sports students (study 2) and elite academy rugby players (study 72 

3). However, despite these findings it is not yet clear what social information sources team 73 

members visually attend to when making these judgements of their team. Social cognitive 74 

mechanisms of the mirror neuron system and cortical midline structure (see Bruton et al., 75 



2016a) suggest that this process involves emotional empathy (i.e., understanding how team 76 

members feel by observing their emotional display) and action observation and understanding 77 

(i.e., observing what their team mates do), but this has not been explored directly in the 78 

context of collective efficacy. 79 

During social interactions our emotional states are revealed to those around us via 80 

expressions and non-verbal behaviors. When we observe others, we naturally mimic their 81 

facial expressions which helps us to understand their emotional experience at that moment 82 

(21). This tendency to mimic the emotional, motoric, sensory and activation states of others is 83 

referred to as emotional contagion (22) and is suggested to function as the precursor to 84 

empathy (23). From an empathy perspective, ‘automatic mimicry’ of emotions is important 85 

for overall team function (24) and evidence suggests team members are more likely to have 86 

positive emotional states, if they perceive teammates are in a good mood (25). These 87 

concepts are useful background for understanding the potential person-to-person transfer of 88 

social cognition information (including collective efficacy), as outlined in a recent model of 89 

emotional contagion.  90 

The Neurocognitive Model of Emotional Contagion (NMEC, 23) provides a 91 

perception-action matching explanation of how emotional social signals (like collective 92 

efficacy) of a ‘sender’ are transmitted via facial displays to a ‘receiver’. The model proposes 93 

that when a sender experiences an emotion (e.g., happiness) this results in subconscious 94 

autonomic (e.g., blushing) and motoric (e.g., smiling) responses which are visible to the 95 

receiver. Through a process of autonomic and motoric mimicry, perceptual inputs visible to 96 

the receiver allow for emotional understanding and a coupling of neural processes between 97 

both sender and receiver. Specifically, neural systems normally activated in the receiver 98 

when they feel happy simulate the affective state of the sender (26). The mirror neuron 99 

system (known to play a role in emotional contagion and facial mimicry), the limbic system 100 



(associated with empathy) and the anterior insula are all proposed to be active during this 101 

simulation process (27). While currently untested, the NMEC model provides an evidence-102 

based explanation of how members of the same team transmit and receive information 103 

regarding their emotional states, which in turn influence individual perceptions of collective 104 

efficacy. Indeed, in the case of the limbic system Prochazkova et al. suggest that this brain 105 

area is essential for processing vicarious experiences (28), a known antecedent of collective 106 

efficacy (29). 107 

Social Cognitive Theory (29) suggests individuals learn social behaviors through 108 

observation of others. Given that peer-modelling (i.e., observing) improves self-efficacy (30), 109 

team athletes may gain team mastery experiences, and more traditional vicarious experiences 110 

when they compare their own teams’ performance to those of another team (e.g., a rival 111 

team). There is a growing body of research examining the benefits of action observation on 112 

motor and sport performance (31,32). However, from a mechanistic perspective, the eye gaze 113 

and neuroscience evidence suggests that our capacity to understand and predict others’ 114 

movements is directly tied to our own motoric knowledge of that action and an embodiment 115 

of the “observed person’s” movement (33). The mirror neuron system (34) is activated during 116 

action understanding and reflects a visuo-motor matching process between what is ‘seen’ and 117 

actions already ‘known’ by the observer (35). In the context of collective efficacy this 118 

matching might reflect, for example, how an individual appraises improvements or reductions 119 

in group function on the basis of observed team plays. 120 

Given the primarily visual basis of understanding emotions and motor behaviour in 121 

others, and the notion that this forms the basis of collective efficacy development, 122 

understanding eye gaze behaviour in team setting is important for the future advancement of 123 

knowledge. Eye tracking is often used to explore relationships between visual attention and 124 

cognitive processes that precede superior performance and skill execution (e.g., Moran, 2009; 125 



Vine et al., 2015). Fixations are the most common measure of gaze behaviour, and are 126 

classified in terms of duration, location and latency (McCormick, Causer, & Holmes, 2013). 127 

These metrics can be used to analyse conscious cognitive processes associated with 128 

visuomotor tasks (McCormick et al.). However, despite the central role of eye gaze in social 129 

processes (Itier & Batty, 2009; Nummenmaa & Calder, 2009), little research has examined 130 

gaze behavior in complex social interactions (e.g. team sports). Based on the proposition 131 

individuals develop collective efficacy perceptions through observation of emotions and 132 

actions of teammates and other teams (16,18,19), eye gaze registration can be used to 133 

enhance our understanding of how bottom-up processing of salient information sources is 134 

involved in collective efficacy development. 135 

In this paper we outline two consecutive studies which examined gaze behaviors 136 

related to emotional recognition in teammates, and team-mastery and vicarious experiences. 137 

In study 1, participants chose team-mates from a selection of passport-style headshot 138 

photographs depicting a range of emotions. Using eye tracking technology, used previously 139 

in emotion recognition research (36), we examined specific eye gaze metrics, collective 140 

efficacy perceptions, and the overall emotional valence of the team chosen when participants 141 

were instructed to select their ‘most’ or ‘least’ confident team. We hypothesised that when 142 

asked to choose their most confident team, participants would a) fixate for longer (first 143 

fixation duration and fixation duration) and more often (fixation count) on positive emotional 144 

images, b) have greater expectation of collective efficacy, and c) select teams with greater 145 

aggregated positive emotional valence compared to their equivalent least confident team 146 

selection. In study 2, we explored gaze behavior underpinning collective efficacy 147 

development in team athletes by examining how fixation metrics differed dependent on 148 

whether participants observed video content containing team mastery experiences (footage of 149 

own team) versus traditional vicarious experiences (footage of non-familiar team). For “own 150 



team” footage, it was hypothesized participants would fixate for longer (and fixation 151 

duration) and more often (fixation count) on the home team (i.e., team mastery experiences) 152 

compared to the away team (i.e., vicarious experiences) when judging collective efficacy. For 153 

the unfamiliar video footage, it was hypothesized individuals would fixate similarly on the 154 

home team and away team (i.e., vicarious experiences) as both were unknown to the 155 

participant. Finally, due to the combination of mastery and vicarious experiences available in 156 

the familiar condition, it was hypothesized that collective efficacy would increase most in 157 

this condition (16,19).  158 

Study 1 159 

Method 160 

Participants 161 

Participants (N = 59) were an opportunity sample of undergraduate students, postgraduate 162 

students, and staff members from a UK university. The sample included male (n = 13: mean 163 

age: 22.76, SD: 2.71) and female (n = 46; mean age = 23.29, SD = 7.94) participants with 164 

ordinary or corrected-ordinary vision. Participants played a diverse range (n = 19) of different 165 

sports (n = 19), with nearly half (n =27) not specifying a sport.   166 

Materials and Measures 167 

The NIMSTIM facial expression database (37). The NIMSTIM facial stimulus set 168 

comprises 646 photographs of facial expressions designed for the study of emotion 169 

recognition. Nine emotions are portrayed with seventy different adults, and for our study, 150 170 

unique photos were selected, representing a balance of positive (exuberant, happy, surprised, 171 

calm), negative (sad, fearful, disgusted and angry) and neutral emotions. Before the study 172 

began, these photos were scored on a scale of -10 (very negative emotional state) to +10 173 

(very positive emotional state) by four members of the research team and the mean score 174 

used to dictate the ‘valence’ of the photo. During the study, a total emotional valence score 175 



was calculated based on the photographs participants selected for their team.  176 

Obstacle course video. Participants were shown a third person perspective video of 3 177 

unknown age-matched, and gender-mixed participants (i.e., 18-25 year olds) completing a 178 

gym-based obstacle course relay, which required teammates portrayed in the video to 179 

navigate the course holding a golf ball on a spoon. After each of their respective laps, team 180 

members transferred the golf ball to their blindfolded teammates using only the spoons. 181 

Participants in this study were led to believe they would be taking part in the obstacle course 182 

following the team selection task and that their selections would be used to pair them with the 183 

best possible teammates (see procedure). 184 

Tobii eye tracking system. A Tobii pro TX120 (Tobii Technology) was used to 185 

measure eye movements during presentation of stimuli. The device consisted of a static 186 

screen-based eye tracker incorporated into a 17-inch monitor. The system uses a camera with 187 

infrared diodes to map reflection patterns on the corneas of the subjects’ eyes, allowing 188 

measurement of fixations and saccades at a sample rate of 120Hz. The Tobii eye tracking 189 

system was selected due to its high-level accuracy while allowing free head movement (38).  190 

Participants were sat with their eyes 60cm from the screen. Gaze behaviors recorded during 191 

intervention sessions were manually coded using ‘The Observer XT 11’ computer software 192 

(Version: 11.5.718) in relation to the area they were located. Using minimum duration 193 

criterion consistent with previous eye tracking literature, any gaze point fixed on an area for 194 

more than 99.9ms (twelve or more frames) within 2° of visual angle was classified as a 195 

fixation (McCormick et al., 2013). Any gaze point with a duration of 99.9ms or less was 196 

classified as a ‘non-fixation’ and discarded from the analysis.  197 

First fixation duration (FFD), fixation duration (FD) and fixation count (FC) were 198 

measured in relation to participants eye gaze directed at the ‘areas of interest’ (AOI) of 199 

positive, negative and neutral emotional expressions. All eye gaze measures were chosen to 200 



indicate which AOI drew the greatest attention in the context of the instructions given (see 201 

procedure below), and as an indirect marker of cognitive processing (39). FD provided a 202 

measure of the mean time each AOI was viewed. FC provided further detail as to whether the 203 

FD comprised of a single fixation on the AOI or multiple. With regards to FFD, as previous 204 

research has highlighted an early attentional bias towards threatening stimuli (40) we used 205 

this measure to indicate whether the same was true in relation to negative facial expressions 206 

in the context of collective efficacy judgements.  207 

Single item collective efficacy scale (41). Bruton et al. (41) validated a single-item 208 

collective efficacy stem adaptable to different research and applied contexts. During 209 

validation, the item stem was compared to the Collective Efficacy Questionnaire for Sports 210 

(CEQS; (Short, Sullivan, & Feltz, 2005) and was related to composite (β = .69) and the 211 

‘ability’ subscale (β = .51) scores for the CEQS, previous performance (β = .41), and three 212 

subscales (β range = .16-.22) of the Group Environment Questionnaire (GEQ) (42). It also 213 

showed moderate concordance (pre-intervention; r = .53-.74, post-intervention; r = .69 - .73) 214 

and good reliability (r = .77-.88, .62 - .87) with the CEQS in two laboratory and field-based 215 

studies (43). In this study, each time a participant selected a team from the facial photographs 216 

they were asked to respond to the following question: “With you included, rate this team’s 217 

confidence in their ability to perform to a high level, in order to achieve success on the 218 

obstacle course”. This question was answered using a computer-based visual analogue scale 219 

anchored with 0 (not confident at all) and 100 (completely confident). Participants recorded 220 

their response using the mouse pointer to click on the visual line at the point that indicated 221 

their belief at that moment. Collective efficacy was measured for each team that participants 222 

selected from the presented slides (i.e., 30 times) and mean score calculated for the “most” 223 

and “least” confident conditions (based on 15 slides for each condition).  224 



Single item self-efficacy scale. The single item collective efficacy scale was adapted 225 

to assess participant’s level of self-efficacy before the team selection element of the 226 

experiment to control for individual differences in self-efficacy on collective efficacy (cf. 227 

19). The item asked the individual to ‘Rate your confidence in your ability to perform to a 228 

high level in order to achieve success on the obstacle course’ and record a response on a 229 

visual analogue scale between 0 (not confident at all) and 100 (completely confident).  230 

Procedure 231 

Ethical approval was provided by the University of South Wales, Faculty of Life 232 

Science and Education Research Ethics Committee. Participants were provided with an 233 

information sheet that detailed the study, although the true nature of the study was withheld 234 

until after data collection was completed. Participants provided informed consent prior to 235 

taking part in the experiment.  236 

Before the experiment began, participants were told that they would be required to 237 

select a team of three, consisting of themselves and two other strangers, that would compete 238 

against other university teams on a team-based obstacle course. They were informed that 239 

before they selected their final team, they would complete a team-selection experiment to 240 

determine suitable teammates. This manipulation was to ensure participants felt team 241 

selections were for a meaningful purpose and to maximise their engagement with the 242 

experimental task that followed.  243 

Participants watched a video of the team obstacle course being completed 244 

successfully by strangers and completed the self-efficacy scale. Following individual 245 

calibration with the eye tracker, they read a set of instructions relating to the experimental 246 

procedure and were given a paper plan of the obstacle course in a visual birds-eye-view 247 

format. Participants were asked to consider the obstacle course task for each of the team 248 

selection choices made during the subsequent slides.  249 



Prior to the experiment, each participant completed manufacturer’s calibration 250 

process for the eye tracking hardware. Following this, thirty slides were presented to each 251 

participant, each displaying five pre-rated faces with a range of emotional expressions. Each 252 

slide portrayed 1 extremely negative face (-7 to -10 rated), 1 moderately negative face (-3 to -253 

6), 1 neutral face (-2 to 2), 1 moderately positive face (3 -6) and 1 extremely positive face (7-254 

10). Faces were presented in two rows, with three faces on the top row and two faces on the 255 

bottom row, and the position of the different emotional expressions were randomly ordered 256 

for each slide.  Specific instructions alternated slide-by-slide, asking participants to either 257 

select the most confident team (15 slides) or the least confident team (15 Slides). Participants 258 

selected two people from each slide, verbally stating the unique code for each face. Each 259 

slide was presented for 10 seconds and between selections participants were asked to rate the 260 

team’s collective efficacy for the obstacle course task. Post-experiment, all participants were 261 

debriefed regarding the true nature of the study and told they would not be physically 262 

completing the obstacle course task. 263 

Data Analysis 264 

Data analysis was completed using R Studio (version 1.1.383). Eye gaze data was 265 

examined using 3 separate multi-level models with FFD, FD, and FC as dependent variables 266 

and ‘participant’ as a random effect. For each dependent variable a baseline model was 267 

created, against which 3 further models were compared. The models consisted of the main 268 

effects for ‘instruction’ (i.e., least confident v most confident) and ‘AOI’ (positive v negative 269 

v neutral), and then a final interaction model (instruction v AOI). Two post-hoc orthogonal 270 

contrasts were completed to examine the nature of significant interactions. For each 271 

multilevel model, contrast one examined the combined effects of all positive and negative 272 

images relative to neutral images when comparing the effects of participants being instructed 273 

to select either their least or most confident team. Contrast two examined the effects of 274 



positive images relative to negative images when comparing least and most confident groups. 275 

A repeated measures MANCOVA was employed to examine the differences in mean 276 

collective efficacy and emotional valence scores between the most confident and least 277 

confident condition while controlling for pre-experimental self-efficacy.  278 

Results 279 

First Fixation Duration 280 

FFD differed as a function of AOI (2 (2) = 12.87, p < .01), instructions (2 (1), = 281 

5.08 p < .01), and the interaction of both conditions (2 (2) = 15.23, p < .001). Orthogonal 282 

contrast indicated combined scores for positive and negative images differed from neutral 283 

images as a function of instructions given (b = .003, t (232) = 3.82, p < .001, r = .24), but 284 

there was no significant difference between positive and negative imagery as a function of 285 

instruction (b = .001, t (232) = 0.87, p = .38, r = .05). Visual inspection of the data (Figure 1) 286 

indicated that the significant interaction was a function of FFD for positive images in the 287 

most confident condition being shorter compared to all other conditions. Multiple 288 

comparisons with Bonferroni corrections confirmed most confident – positive was the only 289 

variable that differentiated between instructions (p < .001). Within the most confident 290 

condition, FFD for positive images was significantly less than both neutral (p < .001) and 291 

negative images (p < .05). All other comparisons were non-significant (p > .05). 292 

Fixation Count 293 

FC differed as a function of AOI (2 (2) = 129.0, p <.001), instructions (2 (1), = 294 

10.78, p < .001) and the interaction of both conditions (2 (2) = 86.01, p < .001). Orthogonal 295 

Contrasts indicated that combined scores for positive and negative images differed from 296 

neutral images as a function of instructions given (b = -.20, t (232) = -6.46, p < .001, r = 297 

0.39), and a significant difference between positive and negative images as a function of 298 

instruction (b = .43, t (232) = 7.65, p < .001, r = 0.44). Visual inspection of the data (Figure 299 



1) indicated that the interaction between combined positive and negative scores compared to 300 

neutral scores was accounted for by difference between negative and neutral images for the 301 

most confident condition compared to the least confident condition. Subsequent pairwise 302 

comparison indicated participants looked at negative images less than both neutral (p < .001) 303 

and positive images (p < .001) in the most confident condition. In the least confident 304 

condition, there was only a significant difference between the negative and neutral condition 305 

(p < .001). Multiple comparisons with Bonferroni corrections indicated no difference 306 

between positive and negative images in the least confident group (p > .05), but participants 307 

fixated more often on positive images in the confident group (p < .001). Within both 308 

instruction conditions, comparisons indicated significant differences between the frequency 309 

people fixated on each different AOI (p < .05 - .001), apart from neutral and positive images 310 

for the most confident condition, and positive and negative images for the least confident 311 

condition (p > .05). 312 

Fixation Duration 313 

FD differed as a function of AOI (2 (2) = 28.58, p < .001), instructions (2 (1), = 314 

5.36, p < .05), and the interaction of both conditions (2 (2) = 52.01, p < .001). Orthogonal 315 

Contrasts indicated combined scores for positive and negative images differed from neutral 316 

images as a function of instructions given (b = -.005, t (232) = -7.22, p < .001, r = 0.42), and 317 

a significant difference between positive and negative images as a function of instruction (b 318 

= .002, t (232) = -2.26, p < .05, r = 0.15). Visual inspection of the data (Figure 1) indicated 319 

the interaction between combined positive and negative scores compared to neutral scores 320 

was accounted for by differences between positive and neutral images for the most confident 321 

condition. Pairwise comparisons confirmed participants looked at positive images for longer 322 

than neutral images when instructed to select their most confident team (p < .001), whereas 323 

there was no significant difference between any of the image conditions when instructed to 324 



select their least confident team (p > .05). For the significant contrast between positive and 325 

negative images there was no difference between conditions in the least confident group (p 326 

>.05), but participants did look at positive images longer compared to negative images when 327 

instructed to select their most confident team (p < .001). This was confirmed by pairwise 328 

comparisons which indicated that participants fixated on positive images for significantly 329 

longer when instructed to select their most confident team compared to any other image type 330 

in either instruction condition (p < .05 - .001). All other within and between comparisons 331 

were non-significant (p > .05). 332 



 333 

Figure 1. From Study 1: Eye gaze measures as a function of the emotional valence of the 334 

presented facial expressions 335 



Emotional Valence and Efficacy 336 

Repeated measures MANCOVA indicated a significant overall main effect for 337 

instructions (F (1, 56) = 37.03, p < .001,  = .571), with a non-significant contribution from 338 

pre-experimental self-efficacy (F (1, 56) = 1.33, p = .27,  = .045). Follow-up univariate tests 339 

indicated collective efficacy scores (F (1, 57) = 68.98, p < .001,  = .55) and emotional 340 

valence scores (F (1, 57) = 20.03, p < .001,  = .26) differed as a function of instruction, with 341 

mean scores indicating both collective efficacy and emotional valence scores were lower 342 

when participants were instructed to select their least confident team. Test of between subject 343 

effects indicated the effects of pre-experimental self-efficacy significantly and positively 344 

adjusted the relationship between collective efficacy and how participants were instructed to 345 

select their team (F (1, 57) = 16.4, p < .001,  = .22), but did not significantly adjust the 346 

relationship with emotional valence scores and instructions given (F (1, 57) = 0.01, p = .922, 347 

 = .26). 348 



 349 

Figure 2. From Study 1 - Emotional valence and collective efficacy scores as a function of 350 

most or least confident team selection  351 



Study 2 352 

Method 353 

Participants 354 

An opportunity sample of 34 (Male = 19, Female = 15, Mage = 20.61, SDage = 1.73) 355 

interdependent team-sport athletes from a UK university participated in this study. 356 

Participants competed at British Universities & Colleges Sport (BUCS) levels in men’s 357 

football (n = 7), men’s rugby (n = 4), men’s basketball (n = 6), men’s volleyball (n = 2), 358 

women’s football (n = 10) and women’s netball (n = 5).  359 

Materials and Measures 360 

Competitive team sports video. Performance video footage from two competitive 361 

fixtures per team was collected over 8 weeks. The videos were presented from a third-person 362 

perspective, as per the viewpoint of a spectator on the touchlines. The investigator positioned 363 

themselves at three points along the two respective touchlines lengthways (one quarter 364 

pitch/court, half pitch/court, and three quarters pitch/court) to record accurate footage of the 365 

different components of team performance in the sports. Video was edited into multiple clips 366 

displaying successful team performance (Mclips = 32 per team) using Windows Movie Maker 367 

(Version 2012, Build 16.4.3508.0205) at thirty frames per second. Eleven video clips, each 368 

lasting 12 seconds were selected for each team’s video footage. The final videos included 369 

equal footage displaying successful performance (i.e. team skill execution, team scores), 370 

celebrations, and positive interactions between teammates. All squad members were included 371 

in at least four clips used for the team-based video. This meant that participants would 372 

observe themselves, as a member of the team, being involved in team performance in at least 373 

four clips.  374 

Collective efficacy questionnaire for sports (CEQS). The CEQS (44) was used to 375 

measure individual-level perceptions of collective efficacy. The CEQS is a 20-item collective 376 



efficacy measure that asks individuals to “Rate your team’s confidence in terms of upcoming 377 

competition, that your team has the ability to…” on a 10-point scale ranging between 0 (not 378 

at all confident) and 9 (completely confident). The CEQS has five factors that reflect ability, 379 

effort, persistence, preparation and unity. Scores can be produced for all factors, but studies 380 

tend to adopt a composite collective efficacy score based on the mean value for all 381 

questionnaire items (e.g., Bruton et al., 2014, 2016a). Confirmatory factor analysis by Short 382 

et al. (2005) indicated strong factorial validity for the CEQS (χ2(160) = 574.29, p < .001, 383 

NNFI = .90, CFI = .92, SRMR =.04, RMSEA = .09 (90% CI = .87–.104)). Strong internal 384 

reliability coefficients have been reported (α = .85-.96) (Bruton et al., 2014; Short et al., 385 

2005) and for this study, high Cronbach alpha scores for pre- (α = .97) and post-intervention 386 

(α = .97) were recorded.  387 

Tobii eye tracking system. A Tobii X120 fixed eye-tracker running Tobii Studio was 388 

used to record gaze behavior during the intervention sessions (sampling rate of 120Hz). Data 389 

processing was the same as study, where only fixations on the areas of interest (AOI; home 390 

team, away team, ball) were selected for analysis as they represent team mastery and 391 

vicarious experiences, the strongest antecedents of collective efficacy beliefs (see e.g., Bruton 392 

et al., 2016b). To enhance reliability of the coding process, one research team member and a 393 

researcher not involved in the study independently coded gaze points for all video footage. 394 

Strong positive correlations between the two sets of coding data for number of fixations (r = 395 

.98-.99, p < .001) and duration of fixations (r = .98-.99, p < .001), legitimized the use of 396 

mean values for the two coders in the main analysis.  397 

Procedure  398 

Ethical approval was granted by the University of Roehampton Research Ethics Committee. 399 

Participants provided written informed consent before filming of the video and participation 400 

in the experiment. 401 



Experimental design. A repeated-measures experimental design was used to 402 

examine the influence of familiarity with the team-based videos on collective efficacy and 403 

gaze behavior. Teams were paired in relation to gender ([1] Men’s football – Men’s rugby, 404 

[2] Men’s basketball – Men’s volleyball, [3] Women’s netball – Women’s football). 405 

Participants watched both familiar and unfamiliar team-based videos (counterbalanced) 406 

across two separate experimental sessions. Familiar videos consisted of footage of own team 407 

performance, while unfamiliar videos contained performance footage of the unfamiliar paired 408 

team. 409 

Experimental phase. Participants recorded collective efficacy using the CEQS 410 

before sitting at the eye-tracker. Eye tracker positioning and calibration was the same as for 411 

study 1. Instructions for the experiment were presented on screen. The team-based video was 412 

presented as eleven separate clips using Tobii Studio. Immediately before each clip, 413 

participants were informed that they would be required to verbally rate their own team’s 414 

collective efficacy after each clip. This was done to prime participants to observe with 415 

collective efficacy judgments in mind. After 7 days, participants returned to complete the 416 

second corresponding session mirroring the format of the first. Following each team-based 417 

video session, collective efficacy was recorded again using the CEQS. Upon completion of 418 

both video sessions, a brief semi-structured social validation interview was conducted with 419 

participants to gather their perceptions about the two conditions (Page & Thelwell, 2013). 420 

Questions related to perceived effects and information taken from the videos. Finally, 421 

participants were debriefed on the study aims and thanked for their involvement.  422 

Data Analysis 423 

Data analysis was completed using R Studio (version 1.1.383). Eye gaze data was 424 

examined using 2 separate multi-level models with FC and FD as dependent variables and 425 

‘participant’ as a random effect. For each dependent variable a baseline model was created, 426 



against which 3 further models were compared. The models consisted of the main effects for 427 

“AOI” (i.e., Home, Away, Ball) and “Familiarity” (Familiar and Unfamiliar), and then a final 428 

interaction model (AOI v Familiarity). Post-hoc orthogonal contrasts were completed to 429 

examine how the “Familiarity” condition led to differences in the AOI people viewed.  430 

Specifically, for each multilevel model, contrast one examined the combined effects of all 431 

“Home” and “Away” AOI compared to “Ball” AOIs relative to the “Familiarity” condition 432 

(i.e., own team v different sport).  Contrast two examined effects of “Home” vs “Away” AOI 433 

relative to the “Familiarity” condition. For collective efficacy, a multilevel model was used to 434 

examine differences pre and post intervention in respect to “Familiarity”. A baseline model 435 

was created, against which 3 further models were compared. The models consisted of the 436 

main effects for ‘Familiarity’ (i.e., Familiar and Unfamiliar) and “Timepoint” (Pre- and Post-437 

intervention) and then a final interaction model. Post-hoc constrasts were used to examine the 438 

nature of any differences in collective efficacy in respect to the independent variables. 439 

Results 440 

Number of Fixations 441 

Compared to the baseline model FC differed as a function of AOI (2 (2) = 206.39, p 442 

< .001), and orthogonal contrasts indicated participants looked less frequently at the ball 443 

compared to the home and away AOI combined (t =16.84, p < .001, r = 0.82) and more 444 

frequently at the home versus away team AOI (t = -12.30, p < .001, r = 0.83). No main effect 445 

was observed regarding Familiarity (2 (2) = 0.17, p = .67) and there was no significant 446 

overall interaction effect (2 (2) = 2.38, p = .30).  Examination of mean scores (Figure 3) 447 

indicated that participants fixated for the same number of times on each AOI irrespective of 448 

the effects of the familiarity condition. Specifically, participants looked most often at the 449 

home team, followed by the away team, and then the ball. 450 

Fixation Duration 451 



Compared to the baseline model FD differed as a function of AOI (2 (2) = 192.42, p 452 

< .001, r = 0.82), and orthogonal contrast indicated participants looked less frequently at the 453 

ball compared to the home and away AOI combined (t =14.62, p < .001, r = 0.78) and more 454 

frequently at the home AOI compared to away AOI (t = -12.45, p < .001, r = 0.73). However, 455 

no significant main effect was found for Familiarity (2 (2) = 1.84, p = .17) and there was no 456 

significant overall interaction effect (2 (2) = 1.86, p = .39). Examination of mean scores 457 

(Figure 3) indicated that participants fixated for the same amount of times on each AOI 458 

irrespective of the effects of the familiarity condition. Specifically, participants looked longer 459 

at the home team, followed by the away team, and then the ball. 460 

Collective Efficacy 461 

Compared to the baseline model collective efficacy did not differ significantly as a 462 

function of Familiarity (2 (2) = 0.98, p < .32, r = 0.16), but was significantly different with 463 

respect to Timepoint (2 (2) = 36.29, p < .001, r = 0.67) and there was a significant overall 464 

interaction effect between Familiarity and Timepoint (2 (2) = 10.40, p = .00, r = 0.37). 465 

Pairwise comparisons suggested there were no significant pre-interventions differences in 466 

collective efficacy between the familiar and unfamiliar conditions (p = 0.59). However, a 467 

significant difference was observed in post intervention collective efficacy score (p = .04) 468 

indicating that although collective efficacy increased after the videos for the unfamiliar 469 

condition, a greater increase was observed for the familiar condition (Figure 3). Even though 470 

differences in collective efficacy score pre-intervention were non-significant, some of the 471 

interaction effect is also explained by the cross over in collective efficacy, whereby scores 472 

were lower for the familiar compared to unfamiliar conditions at pre-intervention, but higher 473 

after the intervention.  474 



475 

Figure 3. From Study 2: Eye gaze metrics as a function of the ‘Area of Interest’ and 476 

collective efficacy scores pre- and post-intervention. 477 



Social Validation  478 

Social validation data revealed all participants perceived familiar videos improved 479 

collective efficacy, while 61.8% of participants perceived unfamiliar videos benefitted 480 

collective efficacy. When asked why familiar videos had this effect, participants suggested it 481 

reminded them about positive aspects of their teams’ performances (mastery experiences). For 482 

example, participant 16 stated “I think it just validated like how I already feel about the team. 483 

Like we are very confident in our team and that we will succeed in any game we play” and 484 

participant 22 commented “it made me think more confidently about our team, I thought we 485 

were pretty good and watching it back it shows how well we can play”. Participants who 486 

perceived the unfamiliar video as beneficial, indicated the footage allowed them to compare 487 

their team to the unfamiliar teams. For example, participant 19 said “it made me more positive. 488 

You can see aspects that they do well and you think my team does that well, my team does this 489 

well, which highlights the good things”. For participants who perceived the unfamiliar 490 

intervention had no effect, the main theme was the lack of transferrable aspects across the 491 

sports (model disparity). For example, participant 6 suggested that “volleyball is probably a 492 

lot different from basketball so I couldn’t really take anything apart from the effort they were 493 

putting in”.  494 

Discussion 495 

Taken together, both studies provide partial support that collective efficacy 496 

judgements are obtained, through the attentional process of observation, and the cognitive 497 

processing of visual information. Study 1 aimed to examine participants’ preferences for 498 

teammates’ emotional expressions in a novel team selection task. It was hypothesised that 499 

when instructed to select their most confident team, participants would a) fixate more often 500 

and for longer on positive faces, b) have greater expectation of collective efficacy, and c) 501 

select a team with a greater aggregated positive emotional valence than when directed to 502 



select their least confident team. 503 

 For the most confident condition, results suggested FFD was significantly shorter for 504 

positive images, indicating participants looked at neutral or negative images for longer on 505 

immediate presentation of each slide. Overall however, participants fixated on positive 506 

images for longer (FD) than negative and neutral images, and more often (FC) than negative 507 

images. There was no difference in terms of how often (FC) people fixated on positive and 508 

neutral images, but they did look at negative images less. These differences in eye gaze 509 

metrics indicated that participants were taking longer to process information in positive 510 

pictures than either neutral or negative (45), which in terms of collective efficacy might 511 

indicate they were trying to decide which positive teammate they would prefer in their team.   512 

The disparity between FFD and FD for positive emotional faces reflects the time over 513 

which each slide was presented. The greater FFD for negative faces indicates an initial 514 

attentional bias towards threatening or aversive stimuli (46,47), as it has previously been 515 

shown that angry (negative) faces are easier to detect than neutral or happy faces (48). 516 

Therefore, we suggest that when instructed to select their most confident team, positive faces 517 

were immediately distinguishable, while neutral and negative faces required greater 518 

informational processing (i.e., “who do I not want in my team?”). Research indicates that 519 

manipulations of first fixations, do not ultimately affect the choices people make, and that 520 

total fixation duration (which does affect choice) is largely driven by the task instruction (49). 521 

In this instance therefore, as participants were i) instructed to select their most confident team 522 

and, ii) Social Identity Theory (50) suggests that people are more likely to surround 523 

themselves with positive people who maintain their own positive self-concept, it is not 524 

surprising that FD for positive faces was greater.  525 

Although it was hypothesised FFD, FD and FC for negative images would be greater 526 

in the least confident condition, differences were only found for FC. Specifically, neutral 527 



images were fixated on more often than either positive or negative images. There is no clear 528 

reason for this finding, however, although not significant, a similar profile was observed for 529 

FD (Figure 1). Todorov, Said, Engell, & Oosterhof (51) suggest that when evaluating 530 

emotional valence of neutral faces we look for subtle expressions that suggest whether there 531 

are negative or positive emotions underlying the expression. We therefore speculatively 532 

suggest neutral images required greater information processing in the least confident 533 

condition because the faces portrayed in the images were emotionless and ambiguous. This 534 

ambiguity would require more attention and therefore greater FC. Furthermore, Bandura (29) 535 

suggests emotional arousal is a determinant of efficacy beliefs; with no emotional 536 

information, participants would take longer and fixate more often to ascertain the suitability 537 

of the neutral face. Emotional valence scores for the least confident condition indicate that 538 

even though neutral faces were visited more often, participants eventually selected negative 539 

emotional faces. 540 

 Overall, the eye gaze metrics in this study paint a consistent pattern regarding 541 

participants’ preference for positive facial emotions when selecting confident teams. Previous 542 

research highlights the importance of the human face and emotions in gathering first 543 

impressions about people around us (52,53).  Barsade and Gibson (54) emphasise the bottom-544 

up development of group emotions, where non-verbal cues (e.g., facial expressions) are an 545 

important determinant of ‘emotional contagion’. The NMEC model (55) provides a 546 

mechanism for how we understand and reflect others’ emotions, simply by observing 547 

physiologic and motoric aspects of people’s faces. Due to the nature of the still images used 548 

in our study, the underlying physiology of the faces portrayed could not be judged by 549 

participants. However, motoric aspects of the faces displayed were very clear and 550 

accentuated (e.g., big smiles, frowns), allowing participants to reflect and understand the 551 

emotions on display (27). As it stands currently the NMEC model itself has not been 552 



extensively scrutinised or tested, however the model does provide a viable explanation of 553 

how the mirror neurons’ function allows us to empathise with our team-mates’ emotions via 554 

connections with the limbic system, providing a useful framework to understand the direct 555 

perceptual mechanisms of collective efficacy perceptions.  556 

As hypothesised, scores for mean collective efficacy and emotional valence were 557 

higher in the most confident condition. Difference in collective efficacy scores indicated our 558 

experimental manipulation was successful in ensuring participants selected different teams 559 

dependent on instructions given. A reciprocal pattern was observed with the eye gaze data, 560 

indicating that collective efficacy scores were higher when people fixated on positive images. 561 

Similarly, emotional valence of the teams selected by participants supported the greater FD 562 

and FC for positive images in the most confident condition. We cannot be certain whether the 563 

greater scores in collective efficacy are because participants were instructed to choose their 564 

most confident team and therefore felt they should adjust their score accordingly, or because 565 

they were influenced by the faces they looked at (i.e., more positive faces) and the teams they 566 

selected.  567 

The MANCOVA indicated that baseline self-efficacy scores significantly adjusted the 568 

relationship between collective efficacy and how participants were instructed to select their 569 

team.  Bandura (56) suggested that individuals first consider their own self-efficacy before 570 

making collective efficacy judgements. In the context of this study, this suggests participants 571 

had the natural tendency to implicitly consider both how confident they and the displayed 572 

faces were, before selecting teammates. For the most confident instruction, as confidence is 573 

considered a positive emotion, it is logical that participants would select those with positive 574 

faces as vicarious experiences and emotional arousal are important antecedents of self-575 

efficacy (29). In relation to collective efficacy, we tentatively suggest these two antecedents 576 

combine, such that participants assessed ‘vicarious emotional arousal’ (cf. emotional 577 



contagion) when making their team selections. 578 

The aim of study 2 was to explore gaze behavior relating to the proposed action 579 

observation that underpins collective efficacy judgements (18). For both familiar and 580 

unfamiliar video, individuals fixated on the home team more often and longer than the two 581 

other AOI (away team, ball). This only partially supports our hypothesis that the home AOI 582 

would be the main area of interest for the familiar, and that for the unfamiliar condition the 583 

main regions of interest would be split equally between the home and away teams (57). 584 

Despite this, the fact that participants in the unfamiliar condition fixated on the away team 585 

more frequently (FC) and for longer (FD) compared to the familiar condition still suggests a 586 

distinction in visual information sources between these conditions. This may be explained by 587 

the need for more information in the unfamiliar condition compared to the familiar video as 588 

participants searched for additional vicarious experiences by which to make their judgements, 589 

compared to the readily available mastery experiences in the familiar intervention. However, 590 

in contrast to our hypothesis that participants would fixate evenly on the home and away 591 

teams for the unfamiliar condition, results showed a similar overall bias to the home team. In 592 

the unfamiliar video, the home team encompassed another sports team from the host 593 

institution performing successfully against an opposing team from another university. Social 594 

identity is important for collective efficacy development in sports teams (58,59). Therefore, 595 

in the unfamiliar condition participants likely identified more with teams affiliated to the host 596 

institution and fixated more on them when making collective efficacy judgments. 597 

Our results also supported propositions that video content familiarity is important 598 

when manipulating collective efficacy using team-based video. Collective efficacy increased 599 

more when individuals observed familiar compared to unfamiliar video. Seeing oneself 600 

perform successfully "provides clear information on how best to perform skills, and it 601 

strengthens beliefs in one's capability” (56). It is conceivable observing one’s team executing 602 



trained skills and tactics provides team-based mastery experiences that reinforce beliefs in the 603 

teams’ joint capabilities (60). 604 

Although not to the same magnitude, collective efficacy also increased after 605 

observation of unfamiliar team performance. Competitive sports are highly emotive events 606 

for spectators (e.g., Raney & Depalma, 2006), meaning performance video of any sports team 607 

can evoke emotional responses. We suggest in this instance, participants made favourable 608 

social comparisons for transferrable behaviors (e.g., teamwork), leading to increased 609 

collective efficacy. In this regard, research indicates individuals spontaneously imagine 610 

themselves executing actions when observing others performing actions (Vogt, Rienzo, 611 

Collet, Collins, & Guillot, 2013). Given imagery increases efficacy perceptions in sport and 612 

exercise settings (e.g., Jones, Mace, Bray, MacRae, & Stockbridge, 2002), we tentatively 613 

suggest observation of another team performing successfully caused participants to imagine 614 

their own team performing successfully. 615 

From a mechanistic perspective, while the NMEC model (23)  provides a useful 616 

framework to understand how we observe and process emotional visual content related to 617 

collective efficacy, study 2 provides support that collective efficacy is in part developed 618 

through action observation (eye gaze) and the function of the mirror neuron system (16). 619 

Specifically, evidence suggests watching others perform a motor skill (as in study 2) 620 

innervates our own motor system in a similar manner to which activity would occur if we 621 

performed that skill ourselves (61). This is to such an extent that activity in the brain during 622 

observation of action is modulated in direct response to the kinematics of that action (62). 623 

Furthermore, the more similar the motor repertoire of an observer and the observed’s 624 

movement patterns, the greater the motor resonance in the observer (61). Although not 625 

directly tested here, given that players from the same team have trained together, follow the 626 

same strategic vision, share a common identity, and mostly have the same performance goals, 627 



it is plausible that motor resonance would be greatest during observation of players from the 628 

same team. Therefore, it is not surprising that participants in study 2 gazed more often and 629 

for longer at the home team, and had greater collective efficacy after watching footage of 630 

their own ‘familiar’ team.  631 

From a practical perspective, study 1 suggests emotional management within teams is 632 

an important aspect of developing and maintaining collective efficacy. Team members who 633 

display positive emotions will contribute positively to collective efficacy. At a team level, the 634 

psychologist (e.g., sport, occupational, educational) can educate and raise awareness of the 635 

impact of facial emotions and reactions. For example, coaches and managers contribute to the 636 

inspiration and motivation of the team (63) and transformational leaders who model 637 

behaviours they want to see are an important part of resilient teams (64). Psychologists 638 

should therefore encourage positive facial emotions to be displayed by leaders, even as a 639 

potential forced response to negative events, as a means to ‘transmit’ collective efficacy 640 

across the team. Psychologists can work with individual team members to encourage 641 

emotional intelligence and awareness and develop methods of coping or dealing with 642 

negative situations that do not rely on the outward expression of negative emotions. Indeed 643 

there is strong evidence to suggest that emotional intelligence is an important component of 644 

high performing teams (65) and is positively related to coaching efficacy (66).  645 

Despite the potential importance of our findings, this research is not without limitations. 646 

In study 1, we used a standardised photo set of emotional faces for our team selection task. 647 

While static photos have been used frequently in experimental emotion-based research, in line 648 

with the NMEC model, a more dynamic video display might have allowed for greater 649 

opportunity for autonomic mimicry to occur. Using video, may have helped delineate some of 650 

the marginal differences found here, and in particular might have aided participants 651 

understanding of the neutral faces presented. These factors should be considered when 652 



interpreting the results of study 1, such that with greater opportunity for autonomic mimicry 653 

further differences in eye gaze metrics may have been observed between the emotional face 654 

AOIs. In study 2, we used ecologically valid team-based footage, but focussed on three 655 

generalised AOIs based on the assumption participants would ‘search’ the video for either 656 

mastery or vicarious experiences (i.e., familiar vs unfamiliar). Given the complexity of team 657 

environments it is likely other non-collective efficacy-based biases might have influenced 658 

participant’s visual attention. For example, in the unfamiliar video, participants may have 659 

attended towards other areas to understand the requirements or rules of the sport before 660 

focusing on the actions. It is also possible that the AOI lacked fidelity in terms of the specific 661 

information sources used by participants to judge collective efficacy. Making the AOI for 662 

‘home team’ and ‘away team’ more specific in terms of aspects within these AOI (e.g., face, 663 

action-relevant limbs, action-irrelevant limbs) might distinguish gaze behavior associated with 664 

collective efficacy judgments. This was however not possible in this study given the wide-665 

angle nature of the video footage. Results of study 2 should be interpreted in such a way that 666 

acknowledges the lack of fidelity in measurement, recognises that the exact areas of interest 667 

are as yet incomplete, and that we pose more questions than answers. 668 

There are several future research directions that naturally follow both these studies. 669 

First, eye gaze metrics could be used to further examine mechanisms that underpin collective 670 

efficacy antecedents. For example, from the perspective of team mastery experiences, 671 

vicarious experiences, and non-verbal behaviours, in this study programme we only 672 

examined facial emotions and different agents of action (i.e., familiar and unfamiliar teams). 673 

In the context of team tasks, much more visual information is available to the observer and 674 

future research could extend these studies. For study 1, measuring eye gaze during a similar 675 

team selection task using whole body pictures or videos with faces included and/or excluded 676 

from view would provide a more comprehensive understanding of the role of displayed 677 



emotions in collective efficacy perceptions. In regard to study 2, we could go beyond a 678 

simple ‘agent’ division of AOIs between conditions, using graphic interchange format (GIF) 679 

videos to display repeating positive and negative sporting action with a greater number of 680 

AOIs. This combined approach might help distinguish when or if emotional versus action-681 

based perceptions of collective efficacy are more pertinent (e.g., on field vs off-field). 682 

The results from study 2 support empirical findings that imagery and observation can 683 

be used as interventions for increasing collective efficacy beliefs (18,hearer, Thomson, 684 

Mellalieu, & Shearer, 2007). Traditionally, research has focused on action observation (AO) 685 

and motor imagery (MI) in isolation, neglecting overlaps and benefits associated with 686 

multimodal motor simulation. Recent evidence demonstrates that it is possible to 687 

simultaneously observe and imagine different actions (Bruton et al., 2020). This combined 688 

action observation and motor imagery (AO+MI) elicits greater human motor execution 689 

network activity and benefits motor processes more than AO or MI independently (Eaves, 690 

Riach, Holmes, & Wright, 2016). AO+MI interventions have led to improved performance in 691 

sporting tasks when compared to MI (Wright & Smith, 2009), but mixed outcomes were 692 

reported for collective efficacy after a 4-week intervention in elite wheelchair basketball 693 

teams (17). Despite this inconclusive finding, AO+MI has received support regarding motor 694 

learning and execution (67–69) and warrants further exploration as an efficacy-based 695 

intervention. 696 

In conclusion, the two studies presented here are the first to examine emotional and 697 

action observation oriented vicarious experiences within the context of collective efficacy. 698 

Furthermore, to the best of our knowledge, these are the only two studies that have used gaze 699 

behaviours to indicate the possible visual and attentional mechanisms of collective efficacy 700 

development. This unique and novel approach has provided a greater depth of knowledge 701 

concerning how sport teams (and other groups) develop a sense of confidence. Specifically, 702 



in study 1, when faced with a choice of available emotions, individuals selected others who 703 

display positive emotions in favour of those with neutral or negative expressions. This 704 

indicates that in existing teams, facial emotions form an important part of how individuals 705 

make collective efficacy judgements about their team. Results from study 2 are less clear in 706 

terms of the significance of the eye gaze metrics but indicate that our eyes are drawn to 707 

actions portrayed by players with whom we identify with the most. However, the specific 708 

areas of interest when judging collective efficacy while observing team-based actions in this 709 

context needs further investigation. Overall the findings have potential for immediate global 710 

practical impact for those working with teams in all domains. Further research is needed to 711 

understand different sources of information individuals use when observing their team mates 712 

vicariously in a subconscious bid to judge collective efficacy.  713 

 714 

References 715 

1.  Bandura A. Self-Efficacy Mechanism in Human Agency. 1982.  716 

2.  Heuzé J-P, Raimbault N, Fontayne P. Relationships between cohesion, collective 717 

efficacy and performance in professional basketball teams: an examination of 718 

mediating effects. J Sports Sci. 2006;24(1):59–68.  719 

3.  Baker D. The Development of Collective Efficacy in Small Task Groups. Small Gr 720 

Res [Internet]. 2001;32(4):451–74. Available from: 721 

http://resolver.scholarsportal.info/resolve/10464964/v32i0004/451_tdoceistg 722 

4.  Tasa K, Taggar S, Seijts GH. The development of collective efficacy in teams: a 723 

multilevel and longitudinal perspective. J Appl Psychol [Internet]. 2007;92(1):17–27. 724 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/17227148 725 

5.  Jex SM, Thomas JL. Relations between stressors and group perceptions: Main and 726 

mediating effects. Work Stress. 2003;17(2):158–69.  727 



6.  Gibson CB. The Efficacy Advantage: Factors Related to the Formation of Group 728 

Efficacy. J Appl Soc Psychol [Internet]. 2003;33:2153–86. Available from: 729 

http://onlinelibrary.wiley.com/doi/10.1111/j.1559-1816.2003.tb01879.x/abstract 730 

7.  Fransen K, Vanbeselaere N, Exadaktylos V, Broek G Vande, de Cuyper B, Berckmans 731 

D, et al. “Yes, we can!”: Perceptions of collective efficacy sources in volleyball. J 732 

Sports Sci [Internet]. 2012 Apr [cited 2017 Aug 8];30(7):641–9. Available from: 733 

http://www.tandfonline.com/doi/abs/10.1080/02640414.2011.653579 734 

8.  Hampson R, Jowett S. Effects of coach leadership and coach-athlete relationship on 735 

collective efficacy. Scand J Med Sci Sports [Internet]. 2014 Apr 1 [cited 2017 Oct 736 

23];24(2):454–60. Available from: http://doi.wiley.com/10.1111/j.1600-737 

0838.2012.01527.x 738 

9.  Shearer DA, Mellalieu S, Shearer C, Roderique-Davies G. The Effects of a Video-739 

Aided Imagery Intervention upon Collective Efficacy in an International Paralympic 740 

Wheelchair Basketball Team. J Imag Res Sport Phys Act [Internet]. 2009 Jan 21 [cited 741 

2017 Oct 24];4(1). Available from: 742 

https://www.degruyter.com/view/j/jirspa.2009.4.1/jirspa.2009.4.1.1039/jirspa.2009.4.1743 

.1039.xml 744 

10.  Edmonds WA, Tenenbaum G, Kamata A, Johnson MB. The Role of Collective 745 

Efficacy in Adventure Racing Teams. Small Gr Res [Internet]. 2009 [cited 2017 Aug 746 

8];40(2):163–80. Available from: http://sgr.sagepub.com 747 

11.  Widemeyer WN, Brawley RL, Carron A V. Group dynamics. In: Horn TS, editor. 748 

Advances in Sport Psychology. Champaign, IL: Human Kinetics; 2002. p. 285–308.  749 

12.  Chase MA, Lirgg CD, Feltz DL. Do Coaches’ Efficacy Expectations for Their Teams 750 

Predict Team Performance? Sport Psychol [Internet]. 1997 Mar 1 [cited 2018 May 751 

11];11(1):8–23. Available from: 752 



http://journals.humankinetics.com/doi/10.1123/tsp.11.1.8 753 

13.  Feltz DL, Lirgg CD. Perceived Team and Player Efficacy in Hockey. J Appl Psychol. 754 

1998;85(4):557–64.  755 

14.  Myers ND, Payment C a., Feltz DL. Reciprocal Relationships Between Collective 756 

Efficacy and Team Performance in Women’s Ice Hockey. Gr Dyn Theory, Res Pract. 757 

2004;8(3):182–95.  758 

15.  Goddard RD, Hoy WK, Hoy AW. Collective Teacher Efficacy : Its Meaning , Measure 759 

, and Impact on Student Achievement. Am Educ Res J. 2000;37(2):479–507.  760 

16.  Bruton AM, Mellalieu SD, Shearer DA. Observation as a method to enhance collective 761 

efficacy: An integrative review. Psychol Sport Exerc. 2016;24.  762 

17.  Shearer DA, Holmes P, Mellalieu SD. Collective efficacy in sport: The future from a 763 

social neuroscience perspective. Int Rev Sport Exerc Psychol [Internet]. 2009;2(1):38–764 

53. Available from: http://www.informaworld.com/smpp/title~content=t762290975 765 

18.  Bruton AM, Mellalieu SD, Shearer DA. Observation Interventions as a Means to 766 

Manipulate Collective Efficacy in Groups. J Sport Exerc Psychol [Internet]. 767 

2014;36(1):27–39. Available from: 768 

http://journals.humankinetics.com/doi/10.1123/jsep.2013-0058 769 

19.  Bruton AM, Shearer DA, Mellalieu SD. Who said “there is no ‘I’ in team”? The 770 

effects of observational learning content level on efficacy beliefs in groups. Psychol 771 

Sport Exerc. 2019;  772 

20.  Bruton AM, Mellalieu SD, Shearer DA. Observation as a method to enhance collective 773 

efficacy: An integrative review [Internet]. Vol. 24, Psychology of Sport and Exercise. 774 

Elsevier; 2016 [cited 2018 May 11]. p. 1–8. Available from: 775 

https://www.sciencedirect.com/science/article/pii/S1469029216300024 776 

21.  Buck R. Nonverbal behavior and the theory of emotion: The facial feedback 777 



hypothesis. Journal of Personality and. Soc Psychol (Gott) [Internet]. 1980 [cited 2017 778 

Nov 6];38(5):811–24. Available from: http://psycnet.apa.org/record/1981-12788-779 

001?doi=1 780 

22.  Hatfield E, Cacioppo J, Rapson R. Emotional Contagion. Cambridge University Press; 781 

2005. 240 p.  782 

23.  Prochazkova E, Kret ME. Connecting minds and sharing emotions through mimicry: A 783 

neurocognitive model of emotional contagion. Neuroscience and Biobehavioral 784 

Reviews. 2017.  785 

24.  McPherson M, Smith-Lovin L, Cook JM. Birds of a Feather: Homophily in Social 786 

Networks. Annu Rev Sociol [Internet]. 2001 Aug 28 [cited 2018 May 11];27(1):415–787 

44. Available from: http://www.annualreviews.org/doi/10.1146/annurev.soc.27.1.415 788 

25.  Totterdell P. Catching moods and hitting runs: Mood linkage and subjective 789 

performance in professional sport teams. J Appl Psychol [Internet]. 2000 [cited 2018 790 

Apr 24];85(6):848–59. Available from: 791 

http://doi.apa.org/getdoi.cfm?doi=10.1037/0021-9010.85.6.848 792 

26.  Wood A, Rychlowska M, Korb S, Niedenthal P. Fashioning the Face: Sensorimotor 793 

Simulation Contributes to Facial Expression Recognition. 2016 [cited 2017 Nov 7]; 794 

Available from: https://ac.els-cdn.com/S1364661316000164/1-s2.0-795 

S1364661316000164-main.pdf?_tid=1241facc-c3b5-11e7-86b4-796 

00000aab0f02&acdnat=1510056992_504b4704b9d5ff886f63ee033f2bce84 797 

27.  Carr L, Iacoboni M, Dubeau M-C, Mazziotta JC, Lenzi GL. Neural mechanisms of 798 

empathy in humans: a relay from neural systems for imitation to limbic areas. Proc 799 

Natl Acad Sci U S A [Internet]. 2003 Apr 29 [cited 2017 Nov 7];100(9):5497–502. 800 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/12682281 801 

28.  Kleckner IR, Zhang J, Touroutoglou A, Chanes L, Xia C, Simmons WK, et al. 802 



Evidence for a large-scale brain system supporting allostasis and interoception in 803 

humans. Vol. 1, Nature Human Behaviour. Nature Publishing Group; 2017.  804 

29.  Bandura A. Social foundations of thought and action : a social cognitive theory. 805 

Prentice-Hall; 1986. 617 p.  806 

30.  Clark SE, Ste-Marie DM. Peer mastery versus peer coping models: Model type has 807 

differential effects on psychological and physical performance measures. J Hum Mov 808 

Stud. 2002;43(3):179–96.  809 

31.  McNeill E, Toth AJ, Harrison AJ, Campbell MJ. Cognitive to physical performance: a 810 

conceptual model for the role of motor simulation in performance. International 811 

Review of Sport and Exercise Psychology. Routledge; 2019.  812 

32.  McNeill E, Ramsbottom N, Toth AJ, Campbell MJ. Kinaesthetic imagery ability 813 

moderates the effect of an AO+MI intervention on golf putt performance: A pilot 814 

study. Psychol Sport Exerc. 2020 Jan 1;46.  815 

33.  Gredebäck G, Falck-Ytter T. Eye Movements During Action Observation. Perspect 816 

Psychol Sci [Internet]. 2015 Sep [cited 2018 Oct 24];10(5):591–8. Available from: 817 

http://www.ncbi.nlm.nih.gov/pubmed/26385998 818 

34.  Rizzolatti G, Fogassi L, Gallese V. Neurophysiological mechanisms underlying the 819 

understanding and imitation of action. Nat Rev Neurosci [Internet]. 2001 Sep 1 [cited 820 

2018 Oct 25];2(9):661–70. Available from: 821 

http://www.ncbi.nlm.nih.gov/pubmed/11533734 822 

35.  Flanagan JR, Johansson RS. Action plans used in action observation. Nature [Internet]. 823 

2003 Aug 14 [cited 2018 Oct 25];424(6950):769–71. Available from: 824 

http://www.ncbi.nlm.nih.gov/pubmed/12917683 825 

36.  Bal E, Harden E, Lamb D, Van Hecke AV, Denver JW, Porges SW. Emotion 826 

Recognition in Children with Autism Spectrum Disorders: Relations to Eye Gaze and 827 



Autonomic State. J Autism Dev Disord [Internet]. 2010 Mar 3 [cited 2018 May 828 

10];40(3):358–70. Available from: http://link.springer.com/10.1007/s10803-009-0884-829 

3 830 

37.  Tottenham N, Tanaka JW, Leon AC, McCarry T, Nurse M, Hare TA, et al. The 831 

NimStim set of facial expressions: judgments from untrained research participants. 832 

Psychiatry Res [Internet]. 2009 Aug 15 [cited 2017 Nov 14];168(3):242–9. Available 833 

from: http://www.ncbi.nlm.nih.gov/pubmed/19564050 834 

38.  Hirshkowitz A, Wilcox T. Infants’ ability to extract three-dimensional shape from 835 

coherent motion. Infant Behav Dev [Internet]. 2013 Dec 1 [cited 2018 Mar 836 

28];36(4):863–72. Available from: 837 

https://www.sciencedirect.com/science/article/pii/S0163638313000921 838 

39.  Eckstein MK, Guerra-Carrillo B, Miller Singley AT, Bunge SA. Beyond eye gaze: 839 

What else can eyetracking reveal about cognition and cognitive development? Vol. 25, 840 

Developmental Cognitive Neuroscience. Elsevier Ltd; 2017. p. 69–91.  841 

40.  Franklin Z, Holmes P, Fowler N. Eye Gaze Markers Indicate Visual Attention to 842 

Threatening Images in Individuals with Chronic Back Pain. J Clin Med. 2018 Dec 843 

31;8(1):31.  844 

41.  Bruton AM, Mellalieu SD, Shearer DA. Validation of a single-item stem for collective 845 

efficacy measurement in sports teams. Int J Sport Exerc Psychol [Internet]. 846 

2016;14(4):383–401. Available from: http://www.tandfonline.com/loi/rijs20 847 

42.  Carron AV, Widmeyer WN, Brawley LR. The Development of an Instrument to 848 

Assess Cohesion in Sport Teams: The Group Environment Questionnaire. J Sport 849 

Psychol [Internet]. 1985 Sep [cited 2019 Mar 1];7(3):244–66. Available from: 850 

http://journals.humankinetics.com/doi/10.1123/jsp.7.3.244 851 

43.  Koo TK, Li MY. A Guideline of Selecting and Reporting Intraclass Correlation 852 



Coefficients for Reliability Research. J Chiropr Med. 2016 Jun 1;15(2):155–63.  853 

44.  Short SE, Sullivan P, Feltz DL. Development and preliminary validation of the 854 

collective efficacy questionnaire for sports. Meas Phys Educ Exerc Sci [Internet]. 2005 855 

Sep [cited 2019 Aug 14];9(3):181–202. Available from: 856 

http://www.tandfonline.com/doi/abs/10.1207/s15327841mpee0903_3 857 

45.  Meghanathan RN, van Leeuwen C, Nikolaev AR. Fixation duration surpasses pupil 858 

size as a measure of memory load in free viewing. Front Hum Neurosci [Internet]. 859 

2014 [cited 2018 May 2];8:1063. Available from: 860 

http://www.ncbi.nlm.nih.gov/pubmed/25653606 861 

46.  Fashler SR, Katz J. More than meets the eye: visual attention biases in individuals 862 

reporting chronic pain. J Pain Res [Internet]. 2014 [cited 2018 May 2];7:557–70. 863 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/25285022 864 

47.  Duque A, Vázquez C. Double attention bias for positive and negative emotional faces 865 

in clinical depression: Evidence from an eye-tracking study. J Behav Ther Exp 866 

Psychiatry [Internet]. 2015 Mar 1 [cited 2018 May 2];46:107–14. Available from: 867 

https://www.sciencedirect.com/science/article/pii/S0005791614000810 868 

48.  Hansen CH, Hansen RD. Finding the face in the crownd: An face-in-the-crowd effect. 869 

J Pers Soc Psychol [Internet]. 1988 [cited 2019 Aug 14];54:917–24. Available from: 870 

https://sci-hub.se/https://psycnet.apa.org/record/1988-32617-001 871 

49.  van der Laan LN, Hooge ITC, de Ridder DTD, Viergever MA, Smeets PAM. Do you 872 

like what you see? The role of first fixation and total fixation duration in consumer 873 

choice. Food Qual Prefer [Internet]. 2015 Jan 1 [cited 2018 May 2];39:46–55. 874 

Available from: 875 

https://www.sciencedirect.com/science/article/abs/pii/S0950329314001451 876 

50.  Tajfel H. Social identity and intergroup behaviour. Soc Sci Inf. 1974;13(2):65–93.  877 



51.  Todorov A, Said CP, Engell AD, Oosterhof NN. Understanding evaluation of faces on 878 

social dimensions. Trends Cogn Sci. 2008 Dec;12(12):455–60.  879 

52.  Bar M, Neta M, Linz H. Very first impressions. Emotion [Internet]. 2006 May [cited 880 

2017 Oct 17];6(2):269–78. Available from: 881 

http://www.ncbi.nlm.nih.gov/pubmed/16768559 882 

53.  Willis J, Todorov A. First Impressions. Psychol Sci [Internet]. 2006 Jul 6 [cited 2017 883 

Oct 17];17(7):592–8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/16866745 884 

54.  Barsade SG, Gibson DE. Group Emotion: A view from top and bottom. Res Manag 885 

Groups Teams. 1998;1(4):81–102.  886 

55.  Prochazkova E, Kret ME. Connecting minds and sharing emotions through mimicry: A 887 

neurocognitive model of emotional contagion. Neurosci Biobehav Rev [Internet]. 888 

2017;80(Supplement C):99–114. Available from: 889 

http://www.sciencedirect.com/science/article/pii/S0149763416306704 890 

56.  Bandura A. Self-efficacy:  The exercise of control. Self-efficacy:  The exercise of 891 

control. New York,  NY,  US: W H Freeman/Times Books/ Henry Holt & Co; 1997. 892 

ix, 604–ix, 604.  893 

57.  Bruton AM, Mellalieu SD, Shearer DA, Roderique-Davies G, Hall R. Performance 894 

accomplishment information as predictors of self-efficacy as a function of skill level in 895 

amateur golf. J Appl Sport Psychol [Internet]. 2013 Apr [cited 2017 Oct 896 

24];25(2):197–208. Available from: 897 

http://www.tandfonline.com/doi/abs/10.1080/10413200.2012.705802 898 

58.  Fransen K, Vanbeselaere N, De Cuyper B, Coffee P, Slater MJ, Boen F. The Impact of 899 

Athlete Leaders on Team Members’ Team Outcome Confidence: A Test of Mediation 900 

by Team Identification and Collective Efficacy. Sport Psychol [Internet]. 2014 Dec 901 

[cited 2017 Oct 23];28(4):347–60. Available from: 902 



http://journals.humankinetics.com/doi/10.1123/tsp.2013-0141 903 

59.  Fransen K, Decroos S, Vanbeselaere N, Vande Broek G, De Cuyper B, Vanroy J, et al. 904 

Is team confidence the key to success? The reciprocal relation between collective 905 

efficacy, team outcome confidence, and perceptions of team performance during 906 

soccer games. J Sports Sci [Internet]. 2015 Feb 7 [cited 2017 Aug 8];33(3):219–31. 907 

Available from: http://www.tandfonline.com/doi/abs/10.1080/02640414.2014.942689 908 

60.  Bandura A. Self-efficacy. In: Ramachaudran VS, editor. Encyclopedia of human 909 

behavior. 4th ed. New York: Academic Press; 1994. p. 71–81.  910 

61.  Cook J. From movement kinematics to social cognition: The case of autism. Vol. 371, 911 

Philosophical Transactions of the Royal Society B: Biological Sciences. Royal Society 912 

of London; 2016.  913 

62.  Avanzini P, Fabbri-Destro M, Dalla Volta R, Daprati E, Rizzolatti G, Cantalupo G. 914 

The Dynamics of Sensorimotor Cortical Oscillations during the Observation of Hand 915 

Movements: An EEG Study. Gribble PL, editor. PLoS One [Internet]. 2012 May 18 916 

[cited 2020 Jan 28];7(5):e37534. Available from: 917 

https://dx.plos.org/10.1371/journal.pone.0037534 918 

63.  Fletcher D, Wagstaff CRD. Organizational psychology in elite sport: Its emergence, 919 

application and future. Psychol Sport Exerc [Internet]. 2009 Jul 1 [cited 2018 Apr 920 

4];10(4):427–34. Available from: 921 

https://www.sciencedirect.com/science/article/pii/S1469029209000387 922 

64.  Morgan PBC, Fletcher D, Sarkar M. Understanding team resilience in the world’s best 923 

athletes: A case study of a rugby union World Cup winning team. Psychol Sport Exerc 924 

[Internet]. 2015 Jan 1 [cited 2018 Apr 4];16(P1):91–100. Available from: 925 

https://www.sciencedirect.com/science/article/pii/S1469029214001149 926 

65.  Hodge K, Henry G, Smith W. A Case Study of Excellence in Elite Sport: Motivational 927 



Climate in a World Champion Team. Sport Psychol [Internet]. 2014 Mar 1 [cited 2018 928 

May 3];28(1):60–74. Available from: 929 

http://journals.humankinetics.com/doi/10.1123/tsp.2013-0037 930 

66.  Thelwell RC, Lane AM, Weston NJV, Greenlees IA. Examining relationships between 931 

emotional intelligence and coaching efficacy. Int J Sport Exerc Psychol [Internet]. 932 

2008 Jan [cited 2018 May 3];6(2):224–35. Available from: 933 

http://www.tandfonline.com/doi/abs/10.1080/1612197X.2008.9671863 934 

67.  Romano-Smith S, Wood G, Wright DJ, Wakefield CJ. Simultaneous and alternate 935 

action observation and motor imagery combinations improve aiming performance. 936 

Psychol Sport Exerc. 2018 Sep 1;38:100–6.  937 

68.  Wright DJ, Wood G, Eaves DL, Bruton AM, Frank C, Franklin ZC. Corticospinal 938 

excitability is facilitated by combined action observation and motor imagery of a 939 

basketball free throw. Psychol Sport Exerc. 2018 Nov 1;39:114–21.  940 

69.  Scott M, Taylor S, Chesterton P, Vogt S, Eaves DL. Motor imagery during action 941 

observation increases eccentric hamstring force: an acute non-physical intervention. 942 

Disabil Rehabil [Internet]. 2018 [cited 2019 Aug 15];40(12):1443–51. Available from: 943 

http://www.ncbi.nlm.nih.gov/pubmed/28322596 944 

 945 

 946 

 947 

 948 

 949 

 950 

 951 

 952 



 953 

Table 1 Descriptive statistics for Study 1 954 

Confidence Valence FFD mean FC mean FD mean 

  

Mean SD Mean SD Mean SD 

MC Negative 0.21 0.03 4.24 1.66 0.23 0.04 

MC Positive 0.20 0.04 6.60 2.12 0.25 0.06 

MC Neutral 0.22 0.05 6.68 2.15 0.22 0.04 

LC Negative 0.21 0.04 5.16 2.04 0.23 0.04 

LC Positive 0.21 0.04 5.41 2.00 0.22 0.05 

LC Neutral 0.21 0.05 5.89 2.17 0.23 0.05 

        

Note: For ‘Confidence’ column MC = Most confident, LC = Least confident. Valence 955 
column represents the emotional expressions displayed on the faces on each slide. FFD = 956 
First fixation duration, FC = Fixation count, FD = Fixation duration. 957 
 958 

Table 2 Descriptive statistics for Study 2 959 

AOI Familiarity FC FD 

  

Mean SD Mean SD 

Home Familiar 95.44 44.56 33.96 17.18 

Home Unfamiliar 94.07 40.76 36.31 15.98 

Away Familiar 43.56 21.16 13.44 6.21 

Away Unfamiliar 51.97 19.31 17.36 6.17 

Ball Familiar 16.51 15.57 5.35 5.29 

Ball Unfamiliar 14.51 13.19 5.03 4.82 

      

Note: AOI = Area of interest, Familiarity = experimental manipulation of either familiar or 960 
unfamiliar video footage. FC = Fixation count, FD = Fixation duration 961 


