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ABSTRACT 

Grit – defined as perseverance and passion for long-term goals has been considered a prognosticator and 

requisite trait of success and achievement and has been utilizing the domain-general Grit-S - for its good 

internal consistency, and test-retest stability. The domain-specific aspects of grit are required and a valid tool 

has been an imperative need. This quantitative study introduced the Prison Grit Scale (P-GS) to recidivists 

(N =418) selected through purposive and systematic random sampling to ascertain the reliability and validity 

using the partial least squares structural equation modeling. The results demonstrate that P-GS possesses 

good psychometric properties. The factor loadings of courage, conscientiousness, excellence, resilience, and 

optimism were between 0.754 - 0.836, thus acceptable. P-GS’s composite reliability of 0.895 is acceptable; a 

value greater than the recommended 0.70, and the rho-a value of 0.857 falls between Cronbach’s Alpha 

(0.853) and composite reliability (0.895). The convergent validity’s average variance extract was 0.631; 

above the accepted threshold of 0.50. Lastly, discriminant validity using Fornell and Larcker indicator 

loadings scored 0.794 and fell between 0.65 and 0.85. The conclusion is that P-GS has good internal 

reliability and convergent and discriminant validity. This implies the support of domain-specific aspects of 

grit and can benefit positive psychology researchers in the criminal justice system. A convergent parallel 

design in a mixed method is recommended for future research, utilizing more women respondents. 

Keywords: recidivism, grit scale development, grit, prisoner 

INTRODUCTION 

Grit – defined as perseverance and passion for the long term has been considered a prognosticator and 

requisite trait of success and achievement beyond IQ has relied on Grit - Scale. Credited to Duckworth, et al., 

(2007), Grit-S is often preferred for its demonstrated internal consistency, test-retest stability, and convergent 

and discriminant validity (Duckworth & Quinn, 2009). The domain-general aspects of Grit-S have been 

administered in numerous fields (Akos & Kretchmar, 2017; Hill et al., 2016; Crane et al., 2020; Duckworth, 

2016b; Hodge et al., 2018; Muenks et al., 2017; Schimschal et al., 2020). However, there’s a dearth of 

literature on domain-specific grit scales for criminal justice systems. Duckworth and Quinn (2009) called for 

exploration of the domain-specific versus domain-general aspects of grit. In consonance, Schimschal et al. 

(2020) recommended further research to understand the best practice approaches for developing grit at both 

an individual and collective level. In response to the call of Duckworth and Quinn’s (2009), Schimschal et al. 

(2020), and Li et al. (2023), the present study sought to create and seek valid evidence for a domain-specific 

Grit scale for recidivists in the criminal justice system in Kenya. The related literature follows the major 

studies on general and occupation-specific grit. It was hypothesized that grit would create an acceptable 

scale. 

The grit trajectory moves along the thoughts of Galton, Cox, and William James to Angela Duckworth 

(Eskreis-Winkler et al., 2015a). James recommended that psychologists direct their efforts at two main 
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questions namely 1) what is the full range of human abilities? 2) through what diverse means are these 

abilities unleashed? In the analysis of the questions, Duckworth and colleagues opined that the past century 

witnessed more progress toward the first challenge (question) than the second. That showed how little was 

known about traits that enabled the expression of the abilities in which people are now well-versed. The 

attention was laid on the cognitive domain compared to the hares in the story of the hare-tortoise race. The 

earliest literature examined the predictors of achievement relied on non-cognitive constructs such as self-

efficacy, optimistic explanatory style, and locus of control. Duckworth challenged scholars to think seriously 

now about the tortoises and what keeps them going. 

Angela L. Duckworth, a former seventh-grade math teacher and contemporary and American psychologist, 

was greatly influenced by the works of William James who in 1907 posited that man was making use of only 

a small part of our possible mental resources; yet men the world over possessed amounts of resource, which 

only exceptional individuals pushed to their extremes of use (p. 322-323). Duckworth (2016b) noticed that 

intelligence quotient (IQ) was not a consistent determiner of who would perform best or worst in the class 

and was triggered to study the predictors of success and achievement. Across Duckworth‘s original (2007) 

studies, there was one variable that emerged as a significant predictor of success outcomes over and beyond 

that accounted for by IQ — grit. 

Grit has been defined in different ways. It is non-cognitive skills or soft skills to economists (Bliss & 

Jacobson, 2020), personality traits to psychologists, and character traits to educators (Dweck et al., 2014). It 

is the tenacity and personal drive that allows one to rise and try again (Duckworth, 2016b), the ability to 

continue despite temporary setbacks which in turn are used as stepping stones for success; the ability to 

strenuously pursue long-term goals despite obstacles, and to maintain effort and interest over years despite 

failure, adversity, and plateaus in progress (Nemmi et al., 2016). 

Grit comes in different scales - a 12-item Scale (Grit-O), an 8-item Scale (Grit-S), and an 8-item Scale for 

children (Duckworth et al., 2007). Grit-S is a reliable instrument, with good internal consistency for the 

composite grit score (α = .73 to .83), as well as for its two subscale scores (Consistency of Interests, α = .73 

to .79; Perseverance of Effort, α = .60 to .78). The Grit-S is often preferred for its demonstrated internal 

consistency, test-retest stability, convergent and discriminant validity (Duckworth & Quinn, 2009). The 

Scales have been administered to participants in challenging environments including 2 samples of adults 

(N=1, 545 and N=690), grade point average among Ivy League undergraduates (N=138), retention in two 

classes of the US Military Academy (N=1, 218) and West Point cadets (N=1,308), and the ranking of 

children at the National Spelling Bee (N=175) (Duckworth et al., 2007, 2016b). 

Grit-S has been administered not only in education and the military (Duckworth, 2016b) but also in different 

fields such as medicine, science, and competitive sports, (Maddi et al., 2012), suicidal ideation (Kleiman et 

al., 2013), to collegiate students (Muenks et al., 2017; Akos & Kretchmar, 2017), in sports (Crane et al., 

2020) in business, engineering, healthcare (Hills et al., 2016; Hodge et al., 2018; Schimschal et al., 2020). 

Others included high school students in the Philippines (Datu & Restubog, 2020), nursing students in Korea 

(Kim et al., 2020), 9 surgical specialties (Salles et al., 2014), and a large group of leaders surveyed across the 

United States (Seguin, 2019).  Park et al. (2020) examined how grit and mindset influenced each other 

among adolescents in the face of challenges, and found that grit and growth mindset were distinct but 

mutually reinforcing. 

Literature (Arco-Tirado et al., 2018; Kim & Lee, 2015; Kramer et al., 2017; Schmidt et al., 2017; 

Tyumeneva et al., 2017), showed that the grit scales have been translated into multiple languages, including 

Russian, Japanese, German, Korean, Spanish, and Turkish. While literature (Wong et al., 2018; Crede, et al., 

2017; Vazsonyi et al., 2019) questioned the validity of the grit scales due to the strong associations between 

the constructs of grit, conscientiousness, and self-control, others (Duckworth & Gross, 2014; Schmidt et al., 

2017) based on the results of other studies dismissed these claims asserting that grit is indeed a unique 

psychological variable worthy of investigation. 
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The Korean version of the Grit-S showed good psychometric qualities and exhibited MI across gender and 

time in Korean teenagers, according to Bae et al.'s (2024) assessment of the short-form scale. The Chilean 

Version of the Oviedo Grit Scale was determined to be valid and reliable in a study on its psychometric 

qualities conducted in Chile (Postigo et al., 2023). When Datu et al. (2023) evaluated the triarchic model of 

grit scale's psychometric validity among Hong Kong high school students, they discovered that it was 

applicable and consistent. A study that looked at the psychometric qualities of the grit scale's Ukrainian 

translation (Yukhymenko-Lescroart & Voiedilova, 2023) was deemed to be a legitimate and trustworthy 

instrument for evaluating Ukrainian adults' consistency of interests and perseverance of effort. 

Courage.  This is the ability to persevere and keep going after failure (DeYoung, 2013; Duckworth, 2016b), 

the ability to effortfully persist in the face of struggle, and the ability to grow amidst obstacles when 

circumstances are filled with failure and are less than ideal (Clark, et al., 2019). It is the tenacity and 

personal drive that allows people to rise, speak out ideas, and try again without giving up (Duckworth, 

2016b). Gritty individuals underscored the valuable lessons in failure and defeat and the vulnerability of 

perseverance was requisite for high achievement. Courage was likened to a muscle; it has to be exercised 

daily to grow; if ignored, it will atrophy (Duckworth, 2016b). 

Conscientiousness. This is the dedication of effort to build skill and make skill productive (Duckworth, 

2016b). On the famous Big Five - Openness, Conscientiousness, Extroversion, Agreeableness, and Neurotic 

(OCEAN), Duckworth posited that conscientiousness was the most closely associated with grit and used 

conscientiousness to mean being careful painstaking, and meticulous. Conscientiousness and success were 

important and required individuals to commit to going for the gold rather than just show up for practice. Or, 

to put it mildly, one would rather be a racehorse than an ass (Duckworth, 2016b). Sudina et al., (2021) 

indicated that grit overlapped with achievement aspects of conscientiousness but differed in its emphasis on 

patience or stamina rather than short-term intensity. 

Excellence. Literature (Dhiman, 2020; Perlis, 2013) postulated the historicity of excellence as emanating 

from the stoic school of ancient Greco-Roman philosophy, from the Greek word Arete, associated with the 

notion of fulfillment of purpose or function, moral virtue (arête) used as cultivating excellent moral 

character. Excellence is the process of making and sustaining progress as a priority over the achievement of 

perfection. Dhiman (2020) posited that it lays great emphasis on resilience and mental freedom gained from 

living a life of moral virtue by nature, thereby gaining a state of ‘imperturbable tranquility. Completing tasks 

was part of excellence. 

Excellence strives for accuracy as seen by Sigmundsson et al. (2020) in Norway that excellence in different 

skills requires a growth mindset. Excellent individuals completed tasks as observed by Tewell (2020) where 

individuals with grit and a growth mindset manifested an attitude of seeking, striving, finding, and never 

yielding until the task is completed. Excellence brooded achievement as seen among mothers entering 

university in Australia (Braund et al. (2020) who despite facing competing challenges, demonstrated the 

ability to succeed. McCabe (2016) gave an example of how grit benefitted nurses who used a combination of 

excellence, determination, and compassion in their practice and were often described as having grit –

achievers. 

Resilience. From the Latin resilia, resilience etymologically means the action of rebounding. To Caton 

(2020), resilience is the ability to bounce back from adversities while to Zolli (2012), it is ‘the ability of 

people, communities, and systems to maintain their core purpose and integrity among unforeseen shocks and 

surprises’ (p. 43). Literature (Caza et al., 2020; Lamberton et al., 2019), observed that resilient people 

remained calm during life’s stressful events. Resilient people are self-reliant. Bliss and Jacobson (2020) 

grit’s resilience was a non-cognitive trait associated with extrinsic motivation, and attitude and was 

increasingly recognized as an important skill to identify and develop in medical professionals. 

Literature (Caza et al., 2020; Lamberton et al., 2019) opined that resilient people relied on their moral 

compass, and religious or spiritual practices, trained to be physically fit, and were emotionally strong. 
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Resilience overcomes peer pressure. To Duckworth (2016b) resilient individuals manifested an attitude of 

seeking, striving, finding, and never yielding, and appraised situations without distortion and positive 

feedback. Resilient people stick to goals. Caton (2020) and Zolli (2012) added that resilience combined 

optimism, creativity, and confidence, which together empowered an individual to re-appraise situations and 

regulate emotion. This virtue was a behavior that many social scientists referred to as ‘hardiness’ or ‘grit.’ 

Optimism. This trait does not despair amidst challenging and tough situations where high-level performance 

is required (Duckworth, 2016b). Optimism reflects on setbacks as temporary. Dale et al. (2018) in 

consonance with Arya and Lal (2018) affirmed that optimists not only persisted in the face of difficulty but 

also persevered through difficulty until the end. Optimism hopes that all will turn out for the good, as seen 

among patients with cardiovascular health, stroke risk, cancer prognoses, physical symptoms, and pain The 

optimists look forward to a better future. Under highly stressful conditions, optimists were able to lower 

stress and stabilize the stress hormone cortisol (Martin et al., 2015). Optimists are motivated. Loftus et al. 

(2020) posited that surgeons who often faced seemingly inescapable challenges and failures, with 

unsustainable burnout rates still had optimal performance as a moral imperative. 

The Scales used include the 12-item Scale, 8-item Scale, and 8-item Scale for children (Duckworth et al., 

2007). In addition to these Scales, some researchers have gone further to adapt grit scales for specific 

populations and contexts. For instance, in sports, Cormier et al. (2019) adapted the Grit–O to assess grit in 

student-athletes, Park et al. (2020) utilized the 5-item scale with middle schoolers to evaluate their sustained 

perseverance and passion, while Sturman and Zappala-Piemme (2017) utilized a 12-item Grit Scale for 

Children and Adults with a lower reading level than Grit–O (Grades 4–5 compared to Grades 7–8). In 

concinnity, Clark and Malecki (2019) utilized a 10-item Academic Grit Scale, more suitable for adolescents. 

The Scales were in favor of domain-general aspects of grit. 

Besides, a modified Grit–O was utilized to examine the predictive validity of grit in a sample of English as a 

foreign language learners in Japan using Rasch analysis (Kramer et al., 2017), with the general grit (q = .39, 

p = .035) and a small association between participants’ grittiness and the number of words read during the 

extensive reading task (q = .23, p = .056). Robins (2019) employed Grit–O to examine the role of grit in the 

retention and academic achievement of English as a second language online learners studying in the US. 

Mooradian, et al., (2016) surveyed a sample of 281 Austrian entrepreneurs using 204 on the scale. Wong et 

al. (2018) measured the levels of grit, stress, and anxiety in emergency physicians in an urban medical center 

and found (q = .70, p < .01). 

Notwithstanding, this utility Duckworth and Quinn (2009) raised questions about whether grit was a domain-

general trait or whether an individual might possess various levels of grit depending on career, personal 

relationships, hobbies, and facets of life. Schimschal, et al. (2020) recommended further research to 

understand the best practice approaches for developing grit at both an individual and collective level.  

Using stepwise regression analysis, reliability analysis, and CFA, Mikami (2022) aimed to reexamine the 

validity and reliability characteristics of the L2 Grit scale and discovered that it was a significant predictor 

across all models that were assessed. When Posamak et al. (2023) developed a grit measuring scale for Thai 

dramatic arts students, they discovered that the scale had good validity and great reliability, as shown by 

goodness of fit indices that met the criteria. The results of a different study that used Chinese and US 

samples to assess the psychometric grit scale confirmed the scale's multidimensionality and suggested that 

further research be done to examine the connections between the two components of grit and career 

outcomes (Li et al., 2023). 

In response to Schimschal et al. (2020) and Duckworth and Quinn’s (2009) call ‘to explore the domain-

specific versus domain-general aspects of grit’ (p. 173), and Li et al. (2023) to explore the components, the 

present study sought an empirical base on the role of domain-specific aspects of grit among prisoners in 

Kenya’s criminal justice system. The study sought the validity of the self-constructed literature-based 
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instrument to measure the grit of recidivists. The related literature follows the major studies on general and 

occupation-specific grit. It was hypothesized that P-GS would be an acceptable scale. Given the growing 

need for a solid base of evidence for domain-specific and occupation-specific grit, the role of grit among 

inmates deserves empirical attention. The data collected explored the following research questions: 

1. What is the reliability of the instrument? 

2. What is the validity of the instrument? 

METHODOLOGY 

Research Design  

The study is a quantitative study utilizing descriptive statistics employing the partial least squares structural 

equation model (PLS-SEM) to investigate the validity of PGS for recidivists in criminal justice systems in 

Kenya. PLS-SEM) is used when the structural model is complex - many constructs and model relationships. 

It enables the estimation of complex models with many constructs, indicator variables, and structural paths 

without imposing distributional assumptions on the data (Hair, et al., 2019; Sarstedt et al., 2017a). SEM is 

preferred because it does path modeling, handles complex paths, and does regression analysis with latent 

variables (Hayes, 2018). Besides, the PLS-SEM algorithm makes it possible to compute measurement and 

structural model relationships separately instead of simultaneously even with s small sample size (Hair et al., 

2019). 

Population and sampling techniques 

The participants for the study consisted of recidivists from 9 maximum prisons, 129 other facilities, and 42, 

596 inmates across the 8 former provincial territories in Kenya. Purposive sampling was used to select the 

Maximum, Main, and Medium prison facilities. The participants came from a total of five prisons. Purposive 

sampling was used to obtain the sample size of 509 recidivists using several ways; 1) gleaning from the 

prison records, 2) honest self-disclosure, a survival prison culture in prisons, 3) recidivists identified friends, 

4) co-principal Investigator’s identification of repeat offenders. During the separate assembly of recidivists 

in an enclosed room, the last verification was done. Systematic random sampling was used to select the 

required quota from a pool of recidivists by use of neatly cut and folded papers. While squatted or seated, the 

participants randomly picked papers from a container and even/odd-numbered participants were picked. 

Thereafter, the selected participants were given the questionnaire which was answered under tight security 

presence and health protocols. The study utilized a sample size of 200 for the pilot study (Hair et al., 2007; 

MacCallum & Austin, 2000), and embracing the suggestion of Hair et al., (2019), a total of 509 

questionnaires were distributed; out of which 418 questionnaires were retrieved, resulting in the response 

rate of 81%. The study included participants aged above 18 years, regardless of education level, religious 

affiliation, and sex at birth. They had to be proficient in the use of the English language, be physically fit to 

sit for at least an hour, be convicts, not civil prisoners, and with sentences 6 months and above. 

Instrumentation  

A self-constructed questionnaire was preferable for inmates because a hardcopy questionnaire is convenient, 

a normal class-like procedure, and easily administered. Ten experts at the Adventist University of the 

Philippines did the external validation of the instrument. A pilot study involving 300 recidivists took care of 

the internal validation. The Confirmatory Factor Analysis (CFA) reduced the original 35 questions to 15, 

each sub-variable with 3 indicators. The results from CFA on a 4-scale Likert scale indicated a good and 

acceptable Cronbach’s Alpha; 0.883 for excellence, 0.778 for optimism, alpha 0.832 for resilience, alpha 

0.763 for courage, and alpha. 0.760 for conscientiousness. Thus, all 15 indicators were within the Good and 

Acceptable range of internal consistency. 
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Data analysis 

PLS-SEM algorithm was used to compute the reflective measurement and structural models. First, 

measurement invariance of composite models (MICOM) was performed to enable the application of 

multigroup group analysis (MGA) in the categorical demographics. There was partial MICOM. Secondly, 

the study examined the indicator loadings where loadings above 0.708 are recommended. Such loadings 

indicate that the construct explains more than 50 percent of the indicator variance. Thirdly, internal 

consistency reliability utilized Cronbach’s alpha, rho-a, and Jöreskog’s (1971) composite reliability to 

measure the extent to which all the variables in the scale were positively related to each other in terms of 

unidimensionality of a set of scale items (Hair et al., 2019). Moreover, when the rho-a value must fall 

between Cronbach’s alpha and composite reliability and greater than 0.70.  Fourthly, convergent validity was 

examined to measure the extent to which the construct converges to explain the variance of its items using 

the average variance extract (AVE). The acceptable AVE is 0.50 or higher to indicate that the construct 

explains at least 50 percent of the variance of its items (Hair et al., 2019; Sarstedt et al., 2017a). Fifth, 

discriminant validity measured the extent to which a construct was empirically distinct from other constructs 

and was measured using heterotrait–monotrait (HTMT), whose conservative threshold value suggested is 

lower than 0.90 or 0.85 (Hair et al., 2019; Henseler et al., 2016). For the cross-loading of Fornell and Larcker 

(1981), the acceptable range of indicator loadings should be between 0.65 and 0.85. 

Ethical Considerations 

The research went through strict clearances. The study received approval from the University’s Ethics 

Review Board (AUP- ERB) and endorsement from the AVPA - Centre of Graduate Studies of the Adventist 

University of the Philippines, clearance from the Office of the Ethical Review Committee at Technical 

University – Mombasa,  research permit from the National Commission for Science Technology and 

Innovation (NACOSTI), a letter of authority from the Commissioner - General of Kenya Prison Service, 

copies of notification were sent to County Governor, County Commissioner and County Director of 

Education for acknowledgment. The Regional Prison Commander was notified by copies. Even with such 

documents, the mandate to access the inmates rested with the Prison Officer-In-Charge. As per requirement, 

identities of specific locations and periods, names and numbers of personalities involved, contact offices and 

prison facilities involved (Prison Act Cap. 90), and NACOSTI were disclosed. 

Confidentiality and privacy were maintained; the storage of data, and interests of respondents were protected 

and were treated fairly and equally in terms of participation. The respondents were given adequate 

information concerning the research, given a quiz to verify understanding, asked to decide on participation 

(some left), given the informed consent to mark or sign a consent form, given the questionnaire, and were 

free to share concerns while in the room/space. There was a contingency program in case of disturbances. 

DATA ANALYSIS AND RESULTS 

Participants 

There 350 were males comprising 83.7% and 68 females comprising 16.3% of the total population. Out of 

the 418 respondents, 39 and below were 317 making 75.6%, while ages 40 and above 40 – 60 were 101 

comprising 24.2% of the total population. There were more Post Certificate Primary Education (Post KCPE) 

than Kenya Certificate of Primary Education (KCPE). Specifically, Post KCPE were 215 or 51.4% while 

KCPE were 203 or 48.6% of the total population. The distribution by religious affiliation had fewer 

Catholics 115 or 29% than 275 or 71% Protestants. Of the 418 respondents, 166 were inmates with violent 

crimes comprising 39.7%, and 252 were inmates with initial non-violent offenses comprising 60.3%. In 

terms of distribution of the first length of sentences, there were 259 had first sentences 3 years and below 

comprising 62%, and 159 had first sentences 3 years and above comprising 32% of the total population. In 

terms of the current type of offense, there were 150 inmates with current violent offenses comprising 35.9%, 

and 268 inmates with non-violent crimes comprising 64.1% of the total population. There were 239 with 
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current length of sentences 3 years and below comprising 57.2%, and 179 inmates with sentences 3 years 

and above comprising 42.8% of the total population. 

Reliability and Validity analysis 

Measurement Invariance of Composite Models (MICOM). PLS-SEM was used to examine the 

measurement invariance of composite models (MICOM) to enable the application of multigroup group 

analysis (MGA) in the demographics of participants (Eberl, 2010; Henseler et al. 2016). Using the three-step 

procedure developed by Henseler, et al., (2015) to assess MICOM, namely 1) configural invariance, 2) 

compositional invariance, and 3) the equality of composite mean values and variances, the results showed a 

partial MICOM. In the configural invariance, the researcher assessed three things namely, identical 

indicators, identical data treatment, and identical algorithm settings/criteria were attained by using the 

recommended sample size for a statistical power of 80% (Cohen, 1992; Hair et al., 2014). The composite 

invariance using permutation-based confidence intervals allowed determining if a composite had correlations 

in Group A and Group B and found out that the values were equal or greater than 5% quantile. Based on 

these criteria, composite invariance was established. Composite equality was assessed using the mean 

original difference and variance original difference to be between 2.5% and 97.5% boundaries. If both 

conditions are met, then it is full invariance of MICOM. If one of the conditions is met, then it is partial 

invariance. The results show that some of the conditions were met, thus a partial invariance of MICOM was 

established. MICOM preceded MGA which facilitated the assessment of categorical variables. 

The first step in assessing the model was examining the loadings and all the items in the model. Even though 

a factor loading of over 0.70 is desirable, social science researchers often obtain weaker loadings (<0.70) 

(Vinzi et al., 2010). The loadings of the indicators are 0.765 for courage, 0.754 for conscientiousness, 0.819 

for excellence, 0.836 for resilience, and 0.796 for optimism. The loadings above 0.70 indicate that the 

construct explains more than 50 percent of the indicator’s variance, thus providing an acceptable item 

reliability (Hair et al., 2019; Sarstedt et al., 2017a). Thus, the grit scale has an acceptable item reliability. 

Reliability was attained. 

The first step in assessing the model was examining the loadings and all the items in the model. Even though 

a factor loading of over 0.70 is desirable, social science researchers often obtain weaker loadings (<0.70) 

(Vinzi et al., 2010). The loadings of the indicators are 0.765 for courage, 0.754 for conscientiousness, 0.819 

for excellence, 0.836 for resilience, and 0.796 for optimism. The loadings above 0.70 indicate that the 

construct explains more than 50 percent of the indicator’s variance, thus providing an acceptable item 

reliability (Hair et al., 2019; Sarstedt et al., 2017a). Thus, the grit scale has an acceptable item reliability. 

Reliability was attained. 

Convergent validity measures the extent to which the construct converges to explain the variance of its items 

and the metric utilized is the average variance extract (AVE). The acceptable AVE is 0.50 or higher 

indicating that the construct explains at least 50 percent of the variance of its items (Hair et al., 2019; 

Sarstedt et al., 2017a). The results indicate that the AVE of the grit scale was 0.631. This means that the 

indicator loadings indicated that the grit scale had good internal reliability and convergent 

validity.  Convergent validity was attained (see Table 3). 

Discriminant validity is the extent to which a construct is empirically distinct from other constructs and is 

measured using heterotrait–monotrait (HTMT). The heterotrait–monotrait ratio of correlations is the mean 

value of the item correlations across constructs relative to the (geometric) mean of the average correlations 

for the items measuring the same construct. (Henseler et al., 2015).  With the upper bound of the 95 percent 

confidence interval, the (conservative) threshold value suggested is lower than 0.90 or 0.85 (Hair et al., 

2019; Henseler et al., 2015). The cross-loadings and discriminant validity values being within the accepted 

range showed that grit scale and recidivism are distinct (Hair et al., 2019; Sarstedt et al., 2017a). For the 

cross-loading of Fornell and Larcker (1981), the acceptable range of indicator loadings should be between 
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0.65 and 0.85. The results showed an indicator item cross-loading of 0.794. This indicates that discriminant 

validity was attained (see Table 3). 

The measurement model was assessed to establish the factor loadings, reliability, and validity of the 

instrument (see Table 3). 

Table 3 Factor loadings, reliability, and validity 

Latent variable Convergent Validity Internal Consistency reliability Discriminant Validity 

  Loadingsa AVEb 
Composite 

reliability rhoc 

Reliability 

rho Ad 

Cronbach’s 

Alpha 
  

  >0.70 >0.50 >0.70 >0.70 >0.70-0.90   

Courage 0.765           

Conscientiousness 0.754           

Excellence 0.819           

Resilience 0.836           

Optimism 0.796           

GRIT   0.631 0.895 0.857 0.853 0.794 

a. All item Loadings > 0.5 indicates Indicator Reliability (Hair, et al., 2019; Hulland, 1999, p. 198) 

b. All Average Variance Extracted (AVE) > 0.5 indicates Convergent Validity (Bagozzi & Yi, 1966; Fornell 

& Larcker, 1961; Hair, et al., 2019) 

c. All Composite Reliability (CR) > 0.7 indicates internal consistency (Hair, et al., 2019) 

d. All Cronbach’s Alpha > 0.7 indicates Indicator Reliability (Hair, et al., 2019; Nunnally, 1978) 

e. Discriminant Validity - Fornell and Larcker Criterion between is 0.65 and 0.85) (Fornell and Larcker 

(1981 

The results show that the PGS is an acceptable measure of the grit of the inmates in Kenya, as shown by the 

factor loadings, reliability, and validity. The implication is that prisoner’s perseverance and passion for long-

term goals identified according to the extent to which they exhibited courage, conscientiousness, resilience, 

optimism, and excellence can now be understood by the use of P-GS. The scale will be beneficial for 

researchers focusing on positive psychology aspects in criminal justice systems. The scale provides 

additional knowledge in the field of study. 

There are limitations in this study that should be addressed. To make the results more generalizable, it would 

be better to conduct the study with more women. Another limitation is the more restrictions in interaction 

caused by social distancing. This impeded scrutiny of respondents during the answering of the 

questionnaires. Since validation is a continuous and endless process, future researchers will employ multiple 

methods to validate the scale. 
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