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Abstract 1 

 There is a dearth of evidence from non-western populations and contexts in sport 2 

psychology literature. With increasing attention given to the development of cultural sport 3 

psychology and decentralising sport psychology evidence, there is a need to document 4 

effectiveness of applied interventions in non-western populations. We randomly distributed a 5 

sample of 90 adolescents into three skill groups (discrete, serial, continuous) and separated them 6 

across team and individual sports. A random assignment of participants was conducted to two 7 

experimental groups i.e., imagery and video modelling intervention, and a control group for the 8 

duration of a 66-day intervention. Sport psychology imagery and video modelling intervention 9 

was provided in addition to skills training across all groups. Repeated measures ANOVAs 10 

demonstrated that intervention groups exhibited positive outcomes on skill execution (across 11 

discrete, serial and continuous skills) and anxiety compared to control group (p <0.05). Findings 12 

provide supporting evidence that video modelling and imagery interventions are effective among 13 

a non-western adolescent population. Context of the case, the intervention, and challenges of 14 

developing and delivering the intervention is discussed for future directions.  15 

 Keywords: performance enhancement, applied intervention, India, psychological skills, 16 

experimental 17 
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Context of ‘Case’ & Intervention 1 

The context of this intervention was Southern India, which like most non-Western 2 

contexts finds itself extremely underrepresented in the predominantly Eurocentric sport 3 

psychology literature (Gupta & Divekar, 2022). At the time of writing this paper, sport 4 

psychology is an upcoming field of study and intervention within the sport science domain in 5 

India (Thakkar, 2020). As such, there sport psychology research and interventions are not 6 

supported by dedicated sport science university departments/organisations. Typically, research is 7 

conducted within psychology departments, within collaborations with sport organisations.  8 

 The discipline of psychology itself has undergone many changes in India over the last two 9 

decades. There have even been calls for outgrowing the alien framework blindly adopted from 10 

western sources (Sinha, 1994). This is seen in sport science support provisions, especially sport 11 

psychology. Khasnis et al., (2021a) provided qualitative stakeholder evidence on the difficulty of 12 

skills human resource support, and the lack of research in the context. Sport in India has a skewed 13 

development pattern, with some sports such as cricket, badminton, hockey having greater 14 

infrastructure compared to others (Lunawat, 2021; MacLeod et al., 2020). Despite investment in 15 

sport in recent years through various grassroot and performance pathway initiatives (Chelladurai 16 

& Nair, 2017), an effective high-performance system has not been established with corresponding 17 

international success so far (Khasnis et al., 2021b). 18 

 Specifically, this intervention was conducted in a coaching centre, during a summer 19 

camp. The centres have infrastructure to international federation standards for respective sports.  20 

There was a 3:1 coach to athlete ratio. All athletes attended thirty-minutes of skills training and 21 

intervention every day (details in intervention plan).  22 

Introduction 23 

Anxiety in Sport & Interventions 24 

Anxiety has been a focal area of research in sport psychology for the past 50 years 25 

(Hackfort & Speilberger, 2021; Pons et al., 2018; Spielberger et al, 1983). Anxiety is classified 26 

into Cognitive i.e., mentally manifested anxiety and Somatic i.e., the physically manifested 27 

anxiety experienced by athletes before/during/after competition (Weinberg & Gould, 2014). This 28 

phenomenon has been reported by athletes in India (Aravind et al., 2021) and across sport 29 

categories (Ong & Chua, 2021; Ortega et al. 2020; Reigal et al., 2020). Thomas et al., (2009) 30 

expressed that the debilitative impact of anxiety diminishes the self-assurance in individuals 31 

which adversely impacts sport skills (Moran, 2009). Self-confidence i.e., the individual’s belief 32 
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that he/she can successfully execute a desired behaviour (Feltz, 2007) has an inverse relationship 1 

with anxiety (Tomé-Lourido, 2019).  2 

Imagery, a cognitive process, is one of the most widely applied performance enhancement 3 

techniques in sport (Bhasavanija & Morris, 2014). Meta-analytic evidence states imagery to be 4 

highly effective (cf. Driskell, et al, 1994; Simonsmeire et al., 2021). Broadly, there are two 5 

aspects of imagery; internal and external imagery (see Jones & Stuth, 1997; Morris et al, 2005; 6 

Mumford & Hall, 1985). External imagery is used to practice execution, enhance focus, control 7 

impulse reactions, practice sport-specific skills, aptitudes, and practice negative remunerations 8 

(Spittle & Morris, 2007). Internal imagery builds mental warmups, critical thinking, sporting 9 

skills, lowering stress and pre-execution schedules among others (Evans et al., 2006; Morris et 10 

al., 2005; Strachan & Munroe-Chandler, 2006). Imagery allows the athlete to visualize the 11 

anxiety provoking environment allowing them to be mentally prepared to manage anxiety 12 

(Weinberg & Gould, 2007), which decreases state anxiety symptom scores of individuals (Savoy 13 

& Beitel, 1997).  14 

Video modelling (VM) allows the athlete to symbolically encode skill information via 15 

internal cognitive representations which guides them to acquire and execute the skill (Buck et al., 16 

2016). Through this observational learning, the athlete acquires action and time information on 17 

kinetic skills in a selective way (Wesch et al., 2007). The theoretical basis of VM is founded on 18 

Bandura’s (1986) theory of socio-cognitive learning. The model in the video is used as the 19 

observant source in performance assessment (Lhuisset & Margnes, 2015), with frequent 20 

observation of the model in action facilitating motor learning (Post et al., 2016). Evidence has 21 

indicated that video model and live model improves upper body movement training compared to 22 

written model methods (Rao & Mercer, 2004). A body of evidence supports the positive effects 23 

of VM processes in enhancing sports skills performance (Buck et al., 2016; Henges, 2017; Liang, 24 

2018), tennis (Atienza et al., 1998; Emmen et al., 1985), gymnastics (Boyer et al, 2009), golf 25 

(Smith, 2004), and badminton (Arbabi & Sarbandi, 2016). It has also been reported to improve 26 

self-confidence among field hockey athletes (Foltz, 2014).  27 

VM and imagery are distinctive cognitive rehearsal and practice strategies prior to actual 28 

execution of skill (Driskell et al., 1994; Munroe-Chandler et al., 2005; SooHoo et al, 2004; Vogt, 29 

199). VM involves encoding the data of the model into a subjective portrayal in the mind and 30 

imagery is a psychological portrayal focused on representing actions, skills, sequences from 31 

memory (Clark et al, 2004). Training with these components includes images, auditory stimuli, 32 

and video models (Cumming & Williams, 2012). There is limited research comparing the 33 
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comparative efficacy of imagery versus VM, which provides the rationale for this study. We 1 

employ both as interventions and test the efficacy in a controlled intervention trial with control 2 

group comparisons.  3 

Skill Development & Intervention 4 

Sport skills are the production of goal-oriented movements learned and executed to a 5 

particular context. These skills are classified into discrete, serial, and continuous skills 6 

(McMorris, 2014) and are arranged on a continuum determined by the duration. Discrete skills 7 

are activities with a definite start and end e.g., flicking the hockey ball (Panchuk et al., 2013). 8 

Serial skills are multiple discrete skills grouped together to make a new and complex skill e.g., 9 

toss and serve in tennis (Spittle et al., 2012). Continuous skills have no beginning or end with one 10 

cycle of movement leading to another e.g., butterfly stroke in swimming (Breivik, 2016). VM and 11 

imagery interventions enhance skill rehearsal and execution (Guillot & Collet, 2008), whereas 12 

maladaptive anxiety reduces skill execution ability (Gucciardi & Dimmock, 2008).  13 

These skills are typically trained during the period of adolescence (ages 11-16), where the 14 

individuals gain the cognitive maturity to undergo dedicated training for improvement (Moran, 15 

2009). Adolescents can learn and employ training strategies such as imagery and VM to improve 16 

sporting performance by engaging in motivated training to achieve skill execution (Gould et al., 17 

2014; Rodgers et al., 1991). For example, athletes from ages 8-10 report employing imagery in 18 

competition and training (Munroe-Chandler et al., 2007). Therefore, based on the literature 19 

reviewed above, it can be outlined that VM and imagery interventions will reduce anxiety, 20 

increase self-confidence across specific sporting skill groups. 21 

In line with the efficiency ethos in sport psychology (Reid, 2017), intervention research 22 

has evaluated ‘techniques’ used such as self-talk (Latinjak et al., 2019), goal setting (Healy et al., 23 

2018), imagery (Simonsmeire et al., 2021). Previous research has explored the effectiveness of 24 

VM and imagery training either individually or by combining them within a joint intervention 25 

program (Boyer et al, 2009; Buck et al., 2016). However, existing literature has tested for the 26 

efficacy via trials but only focused on a single category of sport skill or performance index 27 

(Gould et al., 2014; Spittle et al., 2012). There is a clear gap since to our knowledge no study has 28 

compared the efficacy of imagery training and VM across the serial-discrete-continuous skill 29 

continuum. We aim to address this gap. The results of this study will provide insights into which 30 

form of intervention is effective as a psychological skill training for the particular form of sport 31 

skill. 32 
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 Additionally, the existing literature on imagery and VM interventions in sport psychology 1 

have been exclusively limited to a western, predominantly white population of athletes, keeping 2 

in line with research trends in sport psychology literature (Butryn, 2002; Carter & Prewitt, 2014; 3 

Duda & Allison, 1990). To our knowledge, this is the first study to conduct and evaluate an 4 

intervention in an exclusively non-western sample. This adds sample diversification to 5 

intervention evaluation research within the field of sport psychology by translating results from a 6 

diverse context to a predominantly Eurocentric, WEIRD (western, educated, industrialized, rich, 7 

and democratic) cultural contexts (Heinrich et al., 2010) evidence base. This pilot intervention 8 

study serves as an empirical case study in this regard. Due to limited practitioners working and 9 

even fewer researching in non-western contexts (Gupta & Divekar, 2022; Quartiroili et al., 2021), 10 

we also provide practitioner reflections to outline challenges and future directions for research in 11 

this area in line with critical reflective practice (Knowles & Gilbourne, 2010).  12 

Hypotheses 13 

H1. There will be a significant difference in VM training and imagery training on cognitive 14 

anxiety, somatic anxiety, self-confidence, and physical skill in discrete skills of sports among 15 

adolescents compared to control group. 16 

H2. There will be a significant difference in VM training and imagery training on cognitive 17 

anxiety, somatic anxiety, self-confidence, and physical skill in serial skills of sports among 18 

adolescents compared to control group.   19 

H3. There will be a significant difference in VM training and imagery training on cognitive 20 

anxiety, somatic anxiety, self-confidence, and physical skill in continuous skills of sports among 21 

adolescents compared to control group. 22 

Method 23 

Participants 24 

The sample consisted of 90 adolescent male athletes from six coaching camps in India 25 

(Age range= 11-16), in their formal operational period of psychosocial development (Piaget,1972). 26 

Adolescents of this age demonstrate generality of thought, propositional thinking, and 27 

hypothetical thinking ability (Solso, 2004), making the sample suitable for imagery and VM 28 

intervention. Cluster sampling was employed to secure participants from different sports of 29 

(swimming, cricket, badminton, basketball, sprints). Participants were screened for handedness 30 
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since there are differences in performance ability between left- and right-handed athletes (Assis et 1 

al., 2016; Guadalupe et al., 2014). Only right-handed participants were included using the 2 

Edinburgh Handed Inventory (EHI) (Oldfield, 1971) to control extraneous confounding of results. 3 

Skill level, performance level, and physical ability of all groups were kept constant. Two closed 4 

sports skills were selected for each continuum to control environmental effects. Female athletes 5 

were not included in the final sample for analysis due to inadequate sample availability in training 6 

centers required for balanced random assignment, effective intervention, and statistical analysis. 7 

There was no monetary compensation provided for participation 8 

9 

Research Design 10 

The study adopted a 3x2 mixed factorial design which included within group and between 11 

group designs with a control group (see Figure 1). A planned VM and imagery training 12 

intervention was administered on the experimental group with pre-post testing data collected to 13 

check intervention efficacy. Thirty participants were randomly allocated to discrete, serial, and 14 

continuous skills group. Within each group, they were categorised into two groups of 15 each 15 

based on individual/team sports. Final random assignment of participants was done to each of the 16 

three groups: experimental group I i.e., VM group, experimental group II i.e., imagery training 17 

and a control group. The control group was provided with general physical training. Experimental 18 

group I underwent VM training. Experimental group II underwent imagery training in addition to 19 

general physical training. The experimental groups were given the intervention for a duration of 20 

66 days under the instruction and supervision of the researchers. To control the confounding of 21 
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time in experimental intervention, all the experimental groups were scheduled so that they 1 

received their session at specific times of the day throughout the training period.  2 

Procedure 3 

 Following approval from Institutional Review Board (IRB), “XXXXXX University) 4 

sampling and group allocation was initiated before intervention deliver (see Figure 1 for phase-5 

wise procedure). Informed consent was obtained from participants and parents due to below 18 6 

years of age. Data was recorded in researcher’s laptop with sole access for the research team. 7 

Coaches were not provided data trends due to potential bias and ethical confidentiality boundaries 8 

since psychometric data should not be used for team selection or decision making (American 9 

Psychological Association, 2017). Aligned to equality and ethical principles, control group 10 

received imagery or VM training after the 66-day controlled trial period.  11 

Intervention Plan 12 

The intervention for VM and imagery groups were designed and validated with the help 13 

of academic experts and sport psychologists. Imagery Training was provided to experimental 14 

group II via imagery script (Williams et al., 2013). The script was not standardized for the 15 

cultural context and was culturally validated for this context based on the working experiences of 16 

the authors. The imagery group underwent imagery training via basic imagery exercise for all 17 

scheduled days. Routine Imagery (RI) technique for delivery was utilized where the same 18 

scenario was imagined without changes throughout the intervention period (Fazel, 2015). The 19 

Sports Imagery Ability Model (Kuan, 2014) was utilized for delivery. Session comprised of a)5-20 

minute warm-up exercises such as jogging and stretching; b) participants were asked to sit and 21 

relax; c) oral instruction of skill-related imagery was provided for 5 minutes; d) participants were 22 

instructed to imagine the skill externally with eyes closed for 5 minutes with a break in between. 23 

This oral instruction-based imagery training was provided in daily sessions for 66 days. 24 

The VM group underwent daily sessions. Easy session comprised of a) 5 minutes of 25 

warm-up following which participants were asked to sit and relax; b) visual instruction of 26 

selected videos was provided for 15 minutes. VM training related to each skill was selected from 27 

YouTube for simple transmission and effective internalization by the adolescent athletes. 28 

Collected videos were validated by three independent experts to ensure consistency and 29 

appropriateness to intervention objectives; c) pre-recorded videos of the athletes themselves were 30 

exhibited via video feedback technique. Repetition was avoided by using three videos for each 31 

skill displayed alternatively over 66 days of daily sessions such that each video was shown for 32 

only two days a week; d) Post video instruction, they were asked to apply skill obtained from 33 

video into field practice.  34 
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Control group underwent only regular physical training as given to both the experimental 1 

groups for 66 days. Even though there was no testing follow up in the session, the researcher gave 2 

either imagery or VM training to the control group following post-test to ensure fair distribution 3 

of training to improve performance of all athletes in the training center in aligned with ethics and 4 

humanistic professional philosophy (Oates et al., 2021) 5 

Test Administration. Test administration and scoring of each skill were executed with 6 

the assistance of coaching staff. Due to the different nature of skills, coaches and researchers 7 

converted each test into a 5-point Likert to be contextually relevant. Sport specific tests included: 8 

free throw accuracy testing in basketball; high serve test in shuttle badminton; cricket bowling 9 

accuracy test in yorker; long jump performance scoring; 30m dash; 100m freestyle swim time 10 

trial. 11 

Measures 12 

Competitive State Anxiety Inventory (CSAI-2) (Martens et al.,1990) was used to assess 13 

competitive anxiety based on three dimensions of anxiety i.e., cognitive worry, somatic tension, 14 

and self-confidence. The CSAI-2 contains 27 items divided into three dimensions each 15 

represented by 9 items each. Internal reliability alpha coefficients for the three subscales were 16 

cognitive anxiety α= .80, somatic anxiety α= .85 and state self-confidence α= .88. Values for 17 

concurrent validity were r =.45 for cognitive A-state, r =.62 for somatic A-state, and r= -.55 for 18 

state self-confidence (Martens et al., 1990). This scale has been used in the Indian context before 19 

with good reliability (see Aravind et al., 2021).  20 

Data Analysis 21 

The collected data was analysed using SPSSv.21. All variables satisfied tests of 22 

homoskedasticity (Levene's homogeneity test). The basic descriptive statistics (mean and 23 

standard deviation) were calculated. A mixed multivariate ANOVA under repeated measures of 24 

ANOVA was used to test the hypotheses. The Bonferroni post-hoc test was used to compare 25 

means. The effect sizes of the differences were calculated (Cohen, 1988), with inferences made in 26 

accordance with recommendations in literature (Hopkins et al., 2009): > 0.1 small, > 0.3 27 

moderate, > 0.5 large, > 0.7 very large, and > 0.9 nearly perfect. Interaction effects were analysed 28 

used a ANCOVA across dependent variables across experimental and control groups.  29 

Results 30 

Intervention Results 31 
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 The following section outlines the findings of treatment effects post intervention on 1 

variables used in the study. Levene’s test was employed to check for homogeneity of variances, 2 

which showed that groups were highly homogenous in nature (see Table 1).  3 

Table 1 4 

Levene’s test of homogeneity for all groups and normality data 5 

VAR 

F (Discrete Skill Group) F (Serial Skill Group) F (Continuous Skill 

Group) 

Pre test Post test Pre test Post test Pre test Post test 

CA 0.12* 1.60* 0.38* 0.57* 0.42* 7.41* 

SA 0.49* 0.40* 0.40* 0.99* 0.58* 10.23* 

SC 1.33* 1.70* 0.16* 1.49* 0.42* 0.61* 

PHS 0.00* 1.08* 0.38* 1.45* 0.08* 1.10* 

*p>0.05 6 

Note: VAR= variable; CA=cognitive anxiety; SA= somatic anxiety; SC= self-confidence; PHS= 7 

Physical ability.  8 

Table 2 9 

Effect of intervention on cognitive anxiety, somatic anxiety, self-confidence, and physical ability 10 

across discrete, serial, and continuous skill groups.  11 
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 Continuous Skills Group Serial Skill Group Discrete Skill Group 

Intervention 

Groups 
VAR 

Pretest Post test 
F ηp2 VAR 

Pretest Post test 
F ηp2 VAR 

Pretest Post test 
F ηp2 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Video 

Modelling 

CA 31.37 2.51 12.27 1.70 1375.75** 0.98 CA 30.60 2.63 11.90 1.79 327.49** 0.97 CA 32.20 2.44 12.70 1.57 435.96** 0.98 

SA 31.67 2.22 12.73 2.27 699.47** 0.96 SA 32.40 1.90 12.70 1.89 697.17** 0.99 SA 31.60 3.06 12.50 2.84 116.89** 0.93 

SC 12.67 2.37 32.13 2.06 809.12** 0.97 SC 12.50 2.27 32.60 1.78 485.46** 0.98 SC 13.00 2.58 31.80 2.44 171.39** 0.95 

PHS 1.30 0.65 4.57 0.50 519.62** 0.95 PHS 1.40 0.52 4.80 0.42 236.46** 0.96 PHS 1.30 0.68 4.50 0.53 164.57** 0.95 

Mental 

Imagery 

CA 31.53 2.36 14.70 3.40 545.21** 0.95 CA 32.00 2.49 18.30 2.16 114.06** 0.93 CA 31.20 2.57 13.00 2.62 441.00** 0.98 

SA 31.33 2.12 15.23 3.73 448.60** 0.94 SA 31.40 1.78 19.80 1.32 315.38** 0.97 SA 31.20 2.04 13.00 2.26 299.31** 0.97 

SC 12.53 1.98 30.10 2.38 791.10** 0.97 SC 12.60 1.96 27.60 1.07 421.88** 0.98 SC 12.70 2.21 31.30 1.89 235.17** 0.96 

PHS 1.37 0.62 3.93 0.64 245.28** 0.89 PHS 1.50 0.53 3.50 0.53 180.00** 0.95 PHS 1.30 0.68 4.30 0.48 202.50** 0.96 

Control 

Group 

CA 31.30 2.17 24.97 2.63 129.89** 0.82 CA 31.30 2.26 25.70 2.31 51.88** 0.85 CA 31.30 2.50 25.50 2.68 29.22** 0.77 

SA 31.23 2.53 27.50 1.80 66.67** 0.70 SA 31.50 2.46 27.80 1.55 18.64** 0.67 SA 31.40 2.84 27.80 2.35 15.68** 0.64 

SC 12.13 2.00 15.67 1.99 111.44** 0.79 SC 11.90 2.03 16.30 1.57 140.52** 0.94 SC 11.70 1.57 14.60 1.84 24.50** 0.73 

PHS 1.47 0.57 2.30 0.65 49.66** 0.63 PHS 1.50 0.53 1.90 0.74 6.00* 0.40 PHS 1.30 0.68 2.60 0.52 72.43** 0.89 
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Table 2 describes the effect of interventions on CA, SA, SC and PHS across discrete, 

serial, and continuous skill groups across the imagery and VM intervention groups as well as 

control groups. Significant decreases were found in CA and SA across all groups pre and post 

intervention. SC and PHS increased across all groups pre and post intervention. Results are 

outlined within parameters of effect sizes (ηp2) within F (27) values for each group during pre 

and post-tests in Table 2. Hypothesis H1, H2 and H3 stands accepted due to significant 

differences in VM and imagery training on cognitive anxiety, somatic anxiety, self-confidence, 

and physical skills across skill groups as compared to control group.  

Table 3 

Interaction effect of the interventions on all groups 

 Serial Skill Group  Discrete Skill Group Continuous Skill Group 

Variables F ηp2 F ηp2 F ηp2 

Cognitive anxiety 39.52** 0.75 61.84** 0.82 127.26** 0.75 

Somatic anxiety 111.78** 0.89 44.93** 0.77 150.85** 0.78 

Self confidence 128.00** 0.91 64.40** 0.83 234.12** 0.84 

Physical Skill 69.14** 0.84 25.15** 0.65 76.70** 0.64 

**p<0.01 

 ANCOVA analysed interaction effects of the intervention on serial, discrete and 

continuous groups. Interaction effect of VM training, imagery training and physical training was 

significant on Cognitive Anxiety (F (27) = 61.84, p < .01, ηp2 = 0.82), Somatic Anxiety (F(27) = 

44.93, p < .01, ηp2 = 0.77), Self-Confidence (F(27) = 64.40, p < .01, ηp2 = 0.83) and Physical 

Skill (F (27) = 25.15, p < .01, ηp2 = 0.65) among the discrete skills group. The interaction effect 

of VM training, imagery training and physical training is noted to be significant on Cognitive 

Anxiety (F(27) = 39.52, p < .01, ηp2 = 0.75), Somatic Anxiety (F(27) = 111.78, p < .01, ηp2 = 

0.89), Self-Confidence (F(27) = 128.00, p < .01, ηp2 = 0.91) and Physical Skill (F(27) = 

69.14, p < .01, ηp2 = 0.84) in the serial skills group. Similar results of interaction effect were also 

noted in the continuous skill group as effect of VM training, imagery training and physical 

training were significant on Cognitive Anxiety (F(27) = 127.26, p < .01, ηp2 = 0.75), Somatic 
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Anxiety (F (27) = 150.85, p < .01, ηp2 = 0.78), Self-Confidence (F (27) = 234.12, p < .01, ηp2 = 

0.84) and Physical Skill (F (27) = 76.70, p < .01, ηp2 = 0.64).  

To further analyse this difference in intervention effect on Cognitive Anxiety, Somatic 

Anxiety, Self-Confidence and Physical Skill, Post-hoc Bonferroni analysis was conducted. 

Results indicate a statistically significant difference between VM and control groups for 

Cognitive Anxiety (MD = -5.95, p<.01), Somatic Anxiety (MD = -7.55, p<.01), Self-Confidence 

(MD = 9.25, p<.01) and Physical Skills (MD = 0.95, p<.01). Significant differences are also 

observed between mental imagery and control groups for Cognitive Anxiety (MD = -6.30, 

p<.01), Somatic Anxiety (MD = -7.50, p<.01), Self-Confidence (MD = -8.85, p<.01) and 

Physical Skills (MD = -0.85, p<.01). No statistically significant mean difference was observed 

between VM and mental imagery interventions in the discrete skill group. 

 Post-hoc (Bonferroni) tests for serial skills group revealed significant differences between 

VM and control groups for Cognitive Anxiety (MD = -7.25, p<.05), Somatic Anxiety (MD = -

7.10, p<.05), Self-Confidence (MD = 8.45, p<.05) and Physical Skills (MD = 1.40, p<.05). 

Results indicated significant differences between mental imagery and control groups for 

Cognitive Anxiety (MD = -3.35, p<.05), Somatic Anxiety (MD = -4.05, p<.05), Self-Confidence 

(MD = 6.00, p<.05) and Physical Skills difference (MD = 0.80, p<.05). No statistically significant 

mean differences were noted between VM and mental imagery group. 

Post-hoc analysis (Bonferroni) of interaction effect indicated a significant difference VM 

and control group for Cognitive Anxiety (MD = -5.75, p<.05), Somatic Anxiety (MD = -6.85, 

p<.05), Self-Confidence (MD = 7.80, p<.05) and Physical Skills (MD = 0.80, p<.05). Results 

show a significant difference between mental imagery and control group for Cognitive Anxiety 

(MD = -5.40, p<.05), Somatic Anxiety (MD = -6.70, p<.05), Self-Confidence (MD = 7.40, p<.05) 

and Physical Skills difference (MD = 0.65, p<.05). No statistically significant mean difference 

was observed between VM and mental imagery group. 

Discussion 

Results indicate that both intervention groups (imagery training and VM) showed 

improved physical and psychological performance indices in comparison to control groups, 

lending support to the efficacy of VM and imagery intervention among a culturally diverse group. 

Findings of the study note an increase in self-confidence and decrease in cognitive and 

somatic anxiety post intervention among intervention groups as compared to controls. This effect 
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is congruent with existing literature linked self-confidence to skill execution in athletes post 

intervention (Zinsser & Bunker, 2001). Findings also add support to efficacy of imagery and VM 

on anxiety (Ely et al., 2020; Jose & Joseph, 2018; Khan et al., 2020; Mousavi & Meshkini, 2011). 

Aligning to the Broaden and Build theory and related research (Fredrickson, 2013; Tugade & 

Fredrickson, 2007), we hypothesise that development of physical sports skills had a broadening 

effect on thought-action repertoires by building sporting skills and resources which had a 

subsequent impact on the psychological levels of cognitive and somatic anxiety and self-

confidence. Particular to adolescent athletes would be self-efficacy from these personal 

achievements of enhanced skills which broadens the behavioural commitment to more goal-

directed training (Latinjak, 2018; Latinjak et al., 2020). This level of mastery contributes to 

resilience in athletes (Galli & Gonzalez, 2015; Gupta & McCarthy, 2021; Sarkar & Fletcher, 

2013), allowing individuals to continue development. Consequently, among non-western athlete 

samples, resilience promotes positive adaptation and allows the athlete to better deal with 

cognitive anxiety, somatic anxiety and due to greater self-regulation and resilience leading to 

wellbeing (Gupta & Sudhesh, 2019).  

In the case of discrete skill and continuous skills, VM and imagery intervention improved 

self-confidence, reduced somatic cognitive anxieties with no significant differences among the 

effects of both interventions. Results are in consonance with extant literature on efficacy of VM 

and imagery on the discrete skill of tennis serve performance (Atienza et al., 1998) and higher 

effectiveness of motor imagery and modelling on children’s motor discrete skills than physical 

training alone (Doussoulin & Rehbein, 2011). Interventions groups show a high effect size 

whereas the control groups displayed a medium effect size which highlighted the impact of the 

intervention on the outcome. In contrast, control group only had unidimensional physical training 

provided. This supports the literature outlining holistic athlete development and skills training 

which incorporates psychological (specifically cognitive) based training in addition to traditional 

skills training (McCarthy & McCann, 2020). No significant differences between imagery and VM 

groups in line with previous research on free throw performance (Francis, 2017). 

A similar effect was also seen in serial skills. However, VM intervention displayed 

greater effect compared to mental imagery on cognitive anxiety, somatic anxiety, self-confidence, 

and physical skills among serial skills group. This supports the findings of SooHoo et al 2004) 

who concluded that VM had greater efficacy than imagery training on athletes performing the 

serial skills proposing that demonstration prompted better execution and was the favoured 

intercession for learning engine abilities. Other literature has also stated that VM is more viable 

and has high efficacy compared to imagery for serial skills development (Jennings et al., 2013; 
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Ram & McCullagh, 2003). We propose that this difference in intervention effect among serial 

skills is due to the nature of serial skills, which have higher heterogeneity than discrete and 

continuous skills. As such, during imagery athletes are faced with a multi-dimensional, complex 

process which may compromise vividness of imagery (Smith & Wakefield, 2015). This may put 

greater cognitive load on adolescent athletes than their level of cognitive development stage 

(Piaget, 1961; Moran & O’Shea, 2020). Athlete feedback confirms that coordination of multiple 

isolated skills into a serial skill was difficult. In contrast, VM allows observational learning from 

an expert model facilitating easier comprehension. Results indicate that video/physical modelling 

may be more effective method to train serial skills for adolescents which builds upon existing 

evidence (see Jennings et al., 2013; Ste-Marie et al., 2012; Wright et al., 2015). Findings of this 

study provide preliminary evidence to extend the validity of this empirical evidence to a 

collectivistic context like India, with diverse cultural groups in the sport population.  

Practitioner Reflections & Implications 

         Limited context specific research 

         There is very limited guiding literature centred around non-western samples, with limited 

studies in collectivistic societies (Gupta & Divekar, 2022). This compromised intervention 

development in two main ways. First, the intervention was based on evidence from a completely 

different cultural context, which limited design and implementation. To mitigate potential 

western bias, sport psychology research on anxiety, resilience, parenting patterns and 

measurement indices in sport from collectivistic contexts were drawn upon to guide culturally 

informed decisions (Aravind et al., 2021; Gupta & Sudhesh, 2019; Gupta & McCarthy, 2021; 

Kuruveettissery et al., 2021). Secondly, there is no literature on coach-athlete relationship in a 

non-western context. This is concerning since literature in psychological science consistently 

points to the variations in human relationships across cultural contexts (Bronfenbrenner, 2005; 

Osher et al., 2020). Intervention was carried out in conjunction with coaches, but only 

practitioner knowledge was used to guide intervention planning with limited inputs from research 

due to the lack of relevant literature.  

         Demographic & Implementation Challenges 

         The intervention was conducted with an all-male adolescent sample. This was due to 

limited number of females in the sporting institution, with even further attrition during the course 

of the intervention duration. This is aligned with trends in lower female adolescent participation 

and retention in sport worldwide (Eime et al., 2013). Secondly, there was a sense of ‘stigma’ 
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around sport psychology from both athletes, parents, and some coaches. This is in line with 

research in American and European contexts (Martin, 2005; Zakrajsek et al., 2011). The sample 

characteristics and the practitioner reflections support the results of Ong and Harwood (2018) 

who stated that western athletes have lesser stigma towards sport psychology support provisions. 

Finally, the evaluation measures used in the study were not validated and/or adapted in the 

cultural context. This is a major point that needs addressing since cross-cultural psychological 

research often includes measurement error due to lack of context specific measurement validation 

(Boer et al., 2018; Shiraev & Levy, 2020). For example, Kuruveettissery et al., 2021 found that 

grit in collectivistic contexts includes another dimension in addition to passion and perseverance 

posited by Duckworth et al., (2007). 

 Ground level reality: Awareness, Accessibility and Assimilation 

 Sport psychology (as of writing this paper) is not yet a mandatory part of the sporting 

ecosystem. Public awareness is a challenge in most contexts, especially in non-western contexts. 

Queiroz et al., (2016) highlighted this challenge in the Brazilian context while a similar trend was 

highlighted by Tshube et al., (2016) in Botswana. This paper, and the applied experiences of 

authors SG and SD, reinforce this in an Indian context. Particular to the Indian context, Khasnis 

et al., (2021a) highlighted that stakeholders show a limited understanding of the scope of sport 

psychology and an absence of structured, licensed, and organised high-quality support services. 

The lack of formal licensing and a recognised national regulatory body are the next steps. 

 Due to the limited awareness and limited number of trained (and licensed professionals), 

accessibility is a concern. It estimated that as of 2011, India has 36% of its population / 491 

million individuals engaging in some form of sport and physical activity (Croise et al., 2020). The 

ratio of support staff, specifically sport psychology practitioners compared to potential service 

users is inadequate (estimate through known through professional contacts). This makes 

accessibility to high-quality support an that needs structured improvement. 

Finally, these challenges, in addition to the limited research in the context make effective 

assimilation of evidence-based practice difficult (Gupta, in press). The limited awareness among 

coaches and other multi-disciplinary support staff makes integration of support a major challenge 

(Reid et al., 2004; Roncaglia, 2016). There are promising signs, but a planned effort is needed to 

assimilate sport psychology in the sporting ecosystem in India.  

Conclusion 
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 This intervention case study provides evidence that video modelling and imagery training 

are beneficial to athlete development and performance in a non-western, adolescent sample across 

sport type. By doing so, it attempts to answer calls to provide empirical evidence from non-

western sporting contexts into sport psychology literature aligned with cultural sport psychology 

(Gupta & Divekar, 2022; Ryba & Schinke, 2009). The practitioner reflections and introduction to 

the context of the case also highlights the ground level realities of designing, conducting and 

evaluating applied sport psychology interventions in such a context. This is the beginning step to 

address the “limited awareness and transferability of the culturally self-centered, westernized 

sport psychologist” (Quartiroli et al., 2021, p. 246), by including intervention evidence from a 

non-western context into the body of literature.  
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