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Abstract

:

This study was to develop an 18-item Brief Wisdom Development Scale, based on the original 66-item Wisdom Development Scale, and evaluate the psychometric properties of the proposed scale using a sample of older adults. This longitudinal study recruited 153 community-dwelling adults (mean = 72.55 years old; SD = 8.47) from older adult service centres. Using a repeated measures design, the study obtained four waves of data from the participants over 12 months. The Brief Wisdom Development Scale (BWDS) was developed based on the Stepwise Confirmatory Factor Analytical approach (SCOFA), with further verification of its factorial validity using confirmatory factor analysis (CFA). The results suggest that the BWDS comprising 18 items with a six-factor structure is comparable with its full version and possesses good psychometric properties in internal consistency, concurrent validity, and factorial validity. The BWDS provides an efficient, reliable, and valid construct to measure wisdom. The implications for research development are discussed here.
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1. Introduction


The concept of wisdom has a long history that can be traced back to ancient civilisations. A wisdom construct has been conceptualised epistemologically and ontologically within the field of psychology in recent years [1,2]. According to Brown and Greene [3], empirical research on wisdom can be conceptualised into three categories: implicit theories of wisdom, analyses of wisdom-related performance and latent factor analyses of wisdom. They contributed to the last category by developing a Wisdom Development Scale (WDS) [3,4,5]. The focus of this study was on revising that scale by developing a short and efficient latent construct to measure wisdom



Over the past two decades, there have been several attempts to develop constructs to measure wisdom through latent factor techniques with survey methods [6,7,8,9]. Most pertinent to the present study, the WDS is comprised of 66 items with eight dimensions, namely self-knowledge, altruism, leadership, judgment, life knowledge, life skills, emotional management and willingness to learn [3,5]. The WDS is considered the longest of the constructs used to measure wisdom [10]. The scale had been recently used to study the leadership styles among secondary school principals [11].



Nevertheless, the full version of WDS may suffer from the potential issue of poor factorial validity. As such, the confirmatory factor analysis (CFA) results of WDS, in particular the CFI and TLI values (ranged from 0.67 to 0.75) reported by the original scale developers, failed to fulfil the cut-off criteria for good model fit [5]. Some scholars tried to address this issue by combining the WDS with another wisdom scale, such as Self-Assessed Wisdom (SAWS) [8,9]. In recent years, Urrutia et al. [12] suggested a 20-item measure for wisdom, based on a sample of Argentina’s older adults. Yet, their reported CFA results only suggested very marginal model fit. Combining two distinctive wisdom measures to form a new scale may have the potential danger of undermining its conceptual equivalency with the original scale.



Hence, the aims of this study were threefold. First of all, there is an urgent need to evaluate the WDS. The initial concept of the Wisdom Development Scale (WDS) was introduced in 2004 based on findings from college students [4]. Yet, within five years, the number of items and factor structure of the scale has been significantly adjusted and modified by its original authors [3,5]. As Greene and Brown [5] also urged, ‘WDS with a collegiate sample, but cross validation of those findings with other samples, as well as an examination of other types of validity, such as predictive and criterion-based studies, are needed’ (p. 290). Second, there is also a need to evaluate the WDS with different respondents and intervention programme. As suggested by Greene and Brown [5], their proposed measure of wisdom can be used to understand ‘various types of interventions and experiences’ (p. 290). To serve this purpose, this study attempts to evaluate the WDS with a clinical sample recruited from older adult service centres. Lastly, there is a scarcity of studies offering cross-cultural validation and evaluation of the WDS [13,14], and the length of the questionnaire may discourage its use by researchers and practitioners when conceiving surveys or clinical research studies [15,16]. The existing wisdom literature has vividly discussed the limitations of the existing full version of self-reported wisdom measures [1,7,13,14,17,18,19,20]. The abbreviated versions have thus been developed in recent years to address these limitations [7,12,21,22,23,24].



In short, this study is to critically examine the full version of WDS and develop a brief version of the WDS using the latest psychometric evaluation tools, examining its internal consistency, concurrent validity and factorial validity.




2. Materials and Methods


2.1. Participants


This longitudinal study used a repeated measures design with 153 older adults (mean = 72.55 years old; SD = 8.47) from older adult service centres in Hong Kong [25,26,27]. There were 25.5% male and 74.5% female respondents (Table 1). All of the respondents voluntarily participated in the study and possessed sufficient cognitive ability to understand and respond to the questionnaire. The research team originally recruited 157 respondents. Four incomplete questionnaires were removed from the subsequent analysis. The study was carried out in four waves, with respondents invited to fill in the questionnaire in different time frames. The initial baseline study (Study 1; n = 153) was conducted in June 2016. The sample was then divided into two groups: a control group (n = 75), and an experimental group (n = 78) who received narrative therapy [28,29,30,31,32]. The second wave (Study 2; n = 136) was conducted one month after the baseline study. Subsequently, Study 3 (n = 136) and Study 4 (n = 98) were conducted two and eight months after the initial study, respectively. The research process strictly adhered to international ethical standards with written consent obtained from all the participants. Accordingly, the participants could decide to quit the project at any time, and hence the number of samples decreased over time. The project was endorsed by the research ethics committee of the university (Ethics Approval Number: H000749).




2.2. Measurement


The WDS was subjected to multiple stages of development before the most commonly used format was arrived at. Brown [4] initiated the development of more than 1000 individual concepts relating to wisdom constructs, studying university students using qualitative methods. The WDS was then developed with a six-factor structure, made up of self-knowledge, interpersonal understanding, judgment, life knowledge, life skills and willingness to learn [3]. It was then further conceptualised with an eight-factor structure by splitting interpersonal understanding into altruism and leadership and extracting emotional management from life skills; the other four factors remained unchanged. Hence, the latest version of the WDS comprises 66 items with eight dimensions, namely self-knowledge (items 1–4), emotional management (items 5–9), altruism (items 10–20), inspirational engagement (items 22-31), judgment (items 32–39), life knowledge (items 40–50), life skills (items 51–61) and willingness to learn (62–66), evaluated with a seven-point Likert type scale, ranging from 1 = strongly disagree to 7 = strongly agree [5].




2.3. Procedure


The participants in this study were recruited from 13 older adult service centres scattered across various districts of Hong Kong. The 66 items of the WDS were translated into Chinese by two professional translators in adherence to the back-translation procedure. The translated version has been verified by the research team to ensure its semantic and conceptual equivalency as well as its sensitivity to cross-cultural differences [33,34].



The item selection process for the abbreviation version of the WDS was based on the Stepwise Confirmatory Factor Analytical approach (SCOFA) [35] and the criteria and practice stipulated in the literature on scale development and validation [36,37,38,39,40,41,42]. The following two-step procedure has been adopted. In the first step, we used the SCOFA, cross-checking the alpha if item was deleted, and McDonald’s omega to ensure that the abbreviated version is above the value of 0.70 from the data of Study 1 [43,44,45,46]. In addition, we retained at least three items per factor to ensure conceptual equivalency with the full scale and avoid the potential problem of unidentification [40]. Subsequently, CFA is conducted based on Studies 2, 3 and 4 to ensure a newly developed scale with good factorial validity. In the second step, we have to demonstrate that the proposed BWDS possesses good concurrent validity, i.e., the scale possessing strong positive correlation (> 0.70) with the full version of the WDS; and replicates the correlational direction and magnitude of the other construct-related scales reported in the wisdom literature.



To demonstrate the problem of the existing WDS, this study employed CFA to evaluate the factorial validity of the 66-item full version of the WDS and 18-item brief WDS. Due to the ordinal variables produced by the use of the Likert scale for the WDS items, diagonally weighted least squares (DWLS) were employed as the CFA estimator [47,48,49]. The CFA results were interpreted with reference to the following commonly used cut-off criteria for adequate model fit: CFI > 0.95, TLI > 0.95, RMSEA < 0.08, and SRMR < 0.08 [50,51,52]. In addition to the above criteria, the results should demonstrate acceptable model fit with χ2 / df ≤ 3 [53,54,55,56]. To avoid the potential for over-fitting, we conducted the CFA on the newly proposed BWDS with different datasets obtained from various waves of the study to evaluate its factorial validity [39,57,58].



The BWDS was also evaluated with psychometric testing tools: both Cronbach’s alpha [59] and corrected item-total correlation between the 18 items were used to assess the internal consistency of the reduced scale [40,60]. The McDonald’s omega, including hierarchical subscale and omega total, are also used to further evaluate the dimensionality of the scale [43,44,45,46,61].



The wisdom construct has been widely discussed in the literature as being associated positively with self-esteem, well-being and other wisdom scales [62,63,64,65,66]. Hence, the concurrent validity of the BWDS was evaluated with the following well-established measures: the Rosenberg Self-esteem (RSE) Scale comprises 10 items to measure self-esteem on a 4-point Likert-type scale ranging from 0 = strongly disagree to 3 = strongly agree. Items 3, 5, 8 9 and 10 are reversed in valence. Higher scores signify high level of self-esteem [67,68]; Personal Well-being Index (PWI) is evaluated on a 10-point Likert-type scale (0 = never; 5 = always) with 7 questions of satisfaction with specific life domains; high score indicates high level of well-being [69]; and the Self-Assessed Wisdom Scale (SAWS) comprises 40 items with a 6-point Likert-type scale (1 = strongly disagree to 6 = strongly agree) to measure five dimensions related to wisdom, namely emotion regulation, reminiscence, openness, experience and humour [8,9,21]. Based on the wisdom literature, the wisdom construct is expected to hold a negative correlation with depression symptoms [8,70,71]. Therefore, the Geriatric Depression Scale (GDS) was used to examine the relationship between depression and the wisdom scales. GDS is a short version consisting of 15 items with a Yes/No format (0 = No; 1 = Yes). There are five items (1, 5, 7, 11 and 13) with reversed scores. Higher scores refer to high level of depression [72,73,74,75]. The above measures, PWI (α = 0.86), RSE (α = 0.73), SAWS (α = 0.88) and GDS (α = 0.85) used in this study possess alpha values above the acceptable range. All of the above analyses were computed with the latest R (3.6.3) software (The R Foundation for Statistical Computing, Vienna, Austria) with lavaan package 0.6–5 [76] and IBM SPSS version 26.0 (International Business Machines Corporation, Armonk, NY, USA).





3. Results


3.1. Development of a Brief Wisdom Development Scale


The WDS recorded a poor factorial validity as illustrated in the results of the initial study (n = 153). The CFA results suggested that the full version of the WDS with a 66-item eight-factor structure failed to fulfil all of the criteria for good model fit, as χ2 (6445.127)/2051 = 3.14, p = < 0.001, SRMR = 0.10, CFI = 0.97, TLI = 0.97 and RMSEA = 0.12. These findings provide the empirical evidence to support the need to re-evaluate the factor structure and item composition of the WDS. The following sections propose a new, abbreviated version of the WDS using the above mentioned item selection procedure.



Based on the SCOFA, the newly proposed BWDS is comprised of six latent structures, including self-knowledge (1, 2 and 3), interpersonal understanding (16, 27 and 29), judgment (32, 35 and 36), life knowledge (40, 41 and 43), life skills (56, 57 and 61) and willingness to learn (63, 64 and 65). The BWDS upholds the six original factor structures advocated for in the original WDS [3,5]. The items identified above and the factor structure were further analysed with CFA. The results suggest that the newly proposed 18-item BWDS possesses good model fit, with χ2 (222.975)/120 = 1.86, p = < 0.001, SRMR = 0.06, CFI = 0.99, TLI = 0.99 and RMSEA = 0.08 (Study 1, n = 153). The subsequent section will further evaluate the psychometric properties of the BWDS based on longitudinal data derived from multi-wave studies (Studies 2, 3 and 4).




3.2. Internal Consistency


The key measures for the internal consistency of the BWDS from Study 1 (n = 153) are presented in Table 2. The mean score of the 18-item BWDS was 91.31 (SD = 20.11). The corrected item-total correlations for individual items in the shortened version of the WDS ranged from 0.49 to 0.76, indicating its suitability for scale construction. The scale and its six latent structures were also found to have above acceptable range in coefficient alpha (0.93), omega hierarchical (0.82) and omega total (0.96). The results also indicated that the abbreviated version is comparable with its full version (Table 3).




3.3. Factorial Validity


The factorial validity of the BWDS was further evaluated with the data from Study 2 (n = 136), Study 3 (n = 136) and Study 4 (n = 98). The CFA results shown in Table 4 (see Figure 1 for the estimated model) suggest that all of the models fulfil the criteria for adequate model fit. The CFA results in Study 2 replicated the factor structure suggested by the Study 1 results, with χ2 (194.540)/120 = 1.62, SRMR = 0.06, CFI = 0.99, TLI = 0.99 and RMSEA = 0.07. The subsequent CFA results for Studies 3 and 4 also yielded similar outcomes. It is worthy of mention that the CFA results for both the control and experimental groups also supported the BWDS fulfilling all of the stringent cut-off criteria for good model fit. The control group (Combo 1) model recorded CFA results of χ2 (285.375)/120 = 2.38, SRMR = 0.05, CFI = 0.99, TLI = 0.99 and RMSEA = 0.07; likewise, the experimental group (Combo 2) results also suggested good model fit, returning χ2 (316.482)/120 = 2.64, SRMR = 0.05, CFI = 0.99, TLI = 0.99 and RMSEA = 0.08. The McDonald omega results also indicated that the proposed BWDS possesses a six-factor structure with relatively large omegaHS values, i.e., over 0.30 (ωhs.SK = 0.45; ωhs.IU = 0.039; ωhs.JU = 0.67; ωhs.LK = 0.63; ωhs.LS = 0.68; ωhs.WL = 0.48) [46]. Overall, these results suggest that the 18-item Brief Wisdom Development Scale with a six-factor structure possesses good factorial validity.




3.4. Concurrent Validity


The results of Study 1 (n = 153) suggest that the brief version of the wisdom construct scale and its latent structures are comparable with its full version (Table 5). As such, the 66-item full version of the WDS correlated significantly with the 18-item abbreviated version of the WDS, with r = 0.95, p < 0.001.



The BWDS also replicated the correlational direction and magnitude of other wisdom-related measurements of well-being, self-esteem, depression and other wisdom constructs. The BWDS had significant moderate to strong positive correlations with the PWI (r = 0.43, p < 0.001), RSE (r = 0.45, p < 0.001) and SAWS (r = 0.75, p < 0.001), as illustrated in Table 6. The 18-item BWDS also exhibited a significant moderate negative correlation with GDS (r = −0.43, p < 0.001). Hence, the results indicate that the BWDS holds good concurrent validity with other well-established wisdom construct–related scales.





4. Discussion


The empirical data support and justify the development of the 18-item brief version of the Wisdom Development Scale. The CFA results of the 66-item full version of the WDS were similar to those reported by Greene and Brown [5], which failed to fulfil the current standard criteria for adequate model fit. In general, the proposed BWDS possesses good psychometric properties with the alpha coefficient of 0.93 similar to that reported for the 66-item full version of the WDS (α = 0.95) [3]. We also found that the shortened version is comparable with the full version, as reflected by the following metrics. In view of the concurrent validity, both scales hold the same correlational direction and magnitude in relation to the wisdom-related constructs, such as well-being, self-esteem and depression. The BWDS also has a very strong significantly positive correlation (0.95) with its full version. The total score of BWDS in Studies 1, 2, 3 and 4 are consistent, with x = 91.31 (SD = 20.1), 92.72 (SD = 18.27), 93.29 (SD = 17.69), and 92.78 (SD = 19.34), respectively.



The six-factor latent structure identified in the BWDS echoes the conceptual factor structure of the original scale’s theoretical assumptions, i.e., self-knowledge, interpersonal understanding, judgment, life knowledge, life skills and willingness to learn [3,5]. The scale developers subsequently added the seventh and eighth factors into the scale. However, according to Brown and Greene [3], the eight-factor structure in their exploratory factor analysis results only yielded 40% of the total variance. They also admitted that some ‘items will be set aside for future research into why they loaded together, but given that their grouping did not fit with the theoretical framework of the study’ (p. 11). The two additional factors, emotional management and altruism, were split into multiple subscales from interpersonal understanding and life skills, respectively, due to the complicated factor structure. Their reported CFA results also indicated a poor model fit for the eight-factor structure. The present study offers a solution to these issues, by proposing an abbreviated version of the WDS with an item selection strategy suggested by Schroeders, Wilhelm and Olaru [35]. The advantage of SCOFA can compile the short version with high reliability, but may have issue with validity. To avoid this problem, this study involved a two-step procedure for the item selection process to develop the abbreviated version of the WDS. The results demonstrated that the shortened version of WDS possesses good psychometric properties, including internal consistency and convergent validity. Furthermore, the CFA results support the 18-item BWDS with six latent factors as fulfilling all of the latest requirements for good model fit.



This study may have the following limitations. First, the small sample size may hinder the reliability of the findings, and could explain why the RMSEA values in Study 4 (n = 98) only yielded a marginally adequate value of 0.09 (95% CI). With a 90% confidence interval, the RMSEA values are within the threshold of the acceptable range. The small sample size is due to the difficulties involved in recruiting a large number of older adults from the service centres. We attempted to use two measures to alleviate the problem. This study uses DWLS as the CFA estimator. The simulation studies suggested that this estimator works well with the model with small sample size (N > 50) [47,77,78,79,80]. The research design of this study may also counteracts this limitation by using a longitudinal study with a repeated measures design [81]. Consequently, the CFA results at different time points, pretests and posttests after interventions all indicated a good model fit for the BWDS. One may suggest further examination of the measurement invariance of the scale. Yet there are still many outstanding ‘methodological issues surrounding the measurement invariance testing’ (p. 78) which may be beyond the scope of this paper [82]. Second, the demographic background of the respondents may limit the variance of the data. The older adults participating in this study have an average age of over 70 and are settled in older adult service centres on a long-term basis, which could limit their access to learning opportunities in formal academic institutions or other settings. In contrast, the original WDS was developed amongst college students, who are more open to change and striving to learn [3,5]. Therefore the results may have limited generalisability to other contexts and populations. Hence, research projects aiming to further validate this refinement of the WDS should be conducted to increase the sample size and to recruit respondents with various demographic and cross-cultural backgrounds. We also encourage researchers to use other validation methods, such as item response theory or Bayes method to further evaluate the BWDS.




5. Conclusions


In short, this study developed and evaluated the psychometric properties of a new 18-item brief version of the WDS. The BWDS is comparable with the full version of the WDS, possessing excellent psychometric properties with good internal consistency, concurrent validity and factorial validity. The introduction of the BWDS provides an efficient, reliable and valid construct to measure wisdom through latent factor techniques that can enable practitioners and researchers alike to conceive intervention programmes or survey research projects in gerontology and other related fields.
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Figure 1. Estimated model for the 18-item Brief Wisdom Development Scale with six-factor structure. 
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Table 1. Participant demographic characteristics.






Table 1. Participant demographic characteristics.









	Variable
	Respondents





	Age mean (SD)
	72.55 (8.47)



	Gender n (%)
	



	Male
	40 (26.1%)



	Female
	113 (73.9%)



	Education level n (%)
	



	No formal education
	24 (15.7%)



	Primary education
	48 (31.4%)



	Secondary education
	45 (29.4%)



	Tertiary education
	30 (19.6%)



	Missing
	6 (3.9%)



	Marital status n (%)
	



	Single
	13 (8.5%)



	Married
	63 (41.2%)



	Divorced/separated
	15 (9.8%)



	Widowed
	61 (39.9%)



	Other
	1 (0.7%)
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Table 2. Descriptive statistics of 18-item Brief Wisdom Development Scale (BWDS).






Table 2. Descriptive statistics of 18-item Brief Wisdom Development Scale (BWDS).





	Item
	x
	SD
	sk
	ku
	rit
	αiid





	1. I am well aware of all of my weaknesses
	5.11
	1.64
	−0.93
	0.40
	0.50
	0.93



	2. I am well aware of all of my values
	4.84
	1.64
	−0.77
	0.08
	0.68
	0.93



	3. I am well aware of all of my interests
	4.65
	1.75
	−0.75
	−0.24
	0.67
	0.93



	16. I learn from others
	5.84
	1.30
	−1.44
	2.53
	0.65
	0.93



	27. I have general confidence in what I know
	5.46
	1.42
	−1.09
	0.95
	0.64
	0.93



	29. I present well-supported arguments
	4.58
	1.84
	−0.65
	−0.50
	0.57
	0.93



	32. I am aware of different ways of life, philosophies, and cultures
	4.54
	1.92
	−0.57
	−0.70
	0.72
	0.92



	35. I integrate and apply what I have learned from one part of my life to another
	5.11
	1.68
	−1.07
	0.58
	0.76
	0.92



	36. I understand how my background has shaped my perspective on things
	5.16
	1.60
	−1.13
	0.81
	0.64
	0.93



	40. I see the interconnectedness between people and the natural world
	4.55
	1.87
	−0.61
	−0.67
	0.65
	0.93



	41. I see the interconnectedness between knowledge and ideas
	4.57
	1.82
	−0.67
	−0.47
	0.70
	0.93



	43. I recognize that there are cycles in life
	5.07
	1.79
	−0.90
	0.02
	0.57
	0.93



	56. I have a sense of purpose in my life
	4.54
	1.86
	−0.62
	−0.55
	0.65
	0.93



	57. I make sound decisions
	5.18
	1.52
	−1.04
	0.88
	0.67
	0.93



	61. I attend to the important matters in my life
	5.59
	1.46
	−1.23
	1.46
	0.59
	0.93



	63. I learn from my experiences
	5.68
	1.29
	−1.19
	1.60
	0.70
	0.93



	64. I enjoy learning for the sake of learning
	5.52
	1.56
	−1.28
	1.29
	0.49
	0.93



	65. I am open to change
	5.34
	1.58
	−1.12
	0.92
	0.54
	0.93







Note. x = mean; SD = standard deviation; sk = skewness; ku = kurtosis; rit = corrected item-total correlations; αiid = Cronbach’s alpha, if item deleted.
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Table 3. Cronbach’s Alpha for the WDS and BWDS latent structures.
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Scale

	
α

	
Scale

	
α






	
WDS

	
0.95

	
BWDS

	
0.93




	
Self-knowledge (SK)

	
0.75

	
Self-knowledge (SK)

	
0.77




	
Emotional management (EM)

	
0.60

	

	




	
Altruism (AL)

	
0.55

	
Interpersonal

understanding (IU)

	
0.70




	
Inspirational engagement (IE)

	
0.79




	
Judgement (JU)

	
0.84

	
Judgement (JU)

	
0.82




	
Life knowledge (LK)

	
0.84

	
Life knowledge (LK)

	
0.82




	
Life skills (LS)

	
0.88

	
Life skills (LS)

	
0.74




	
Willingness to learn (WL)

	
0.85

	
Willingness to learn (WL)

	
0.86








Note. IU was one of the original six-factor suggested by Brown and Greene [3] and it was split into AL and IE; EM was extracted from the LS [5].
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Table 4. Factor loadings and fit indices in confirmatory factor analysis (CFA) for the BWDS, by study.
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Study




	
Factor/Question Number

	

	
2

	
3

	
4

	
Combo 1

	
Combo 2






	
Self-knowledge (SK)

	

	

	

	

	

	




	
1

	
λ1

	
0.65

	
0.65

	
0.69

	
0.68

	
0.67




	
2

	
λ2

	
0.83

	
0.85

	
0.85

	
0.89

	
0.84




	
3

	
λ3

	
0.82

	
0.82

	
0.85

	
0.78

	
0.84




	
Interpersonal understanding (IU)

	

	

	

	

	

	




	
16

	
λ4

	
0.79

	
0.79

	
0.78

	
0.77

	
0.65




	
27

	
λ5

	
0.74

	
0.79

	
0.81

	
0.79

	
0.82




	
29

	
λ6

	
0.68

	
0.68

	
0.65

	
0.79

	
0.64




	
Judgment (JU)

	

	

	

	

	

	




	
32

	
λ7

	
0.80

	
0.77

	
0.79

	
0.84

	
0.83




	
35

	
λ8

	
0.84

	
0.85

	
0.85

	
0.86

	
0.84




	
36

	
λ9

	
0.76

	
0.75

	
0.72

	
0.74

	
0.71




	
Life knowledge (LK)

	

	

	

	

	

	




	
40

	
λ10

	
0.86

	
0.86

	
0.87

	
0.89

	
0.86




	
41

	
λ11

	
0.89

	
0.88

	
0.89

	
0.91

	
0.91




	
43

	
λ12

	
0.75

	
0.76

	
0.77

	
0.81

	
0.74




	
Life skills (LS)

	

	

	

	

	

	




	
56

	
λ13

	
0.76

	
0.74

	
0.76

	
0.79

	
0.73




	
57

	
λ14

	
0.80

	
0.80

	
0.74

	
0.85

	
0.87




	
61

	
λ15

	
0.77

	
0.76

	
0.72

	
0.75

	
0.84




	
Willingness to learn (WL)

	

	

	

	

	

	




	
63

	
λ16

	
0.97

	
0.97

	
0.96

	
0.90

	
0.90




	
64

	
λ17

	
0.76

	
0.77

	
0.75

	
0.86

	
0.85




	
65

	
λ18

	
0.76

	
0.81

	
0.81

	
0.84

	
0.82




	
Latent factor covariance

	

	

	

	

	

	




	
SK–IU

	
φsk,iu

	
0.81

	
0.82

	
0.82

	
0.85

	
0.81




	
SK–JU

	
φsk,ju

	
0.83

	
0.85

	
0.84

	
0.78

	
0.76




	
SK–LK

	
φsk,lk

	
0.79

	
0.77

	
0.75

	
0.75

	
0.70




	
SK–LS

	
φsk,ls

	
0.76

	
0.78

	
0.79

	
0.82

	
0.70




	
SK–WL

	
φsk,wl

	
0.66

	
0.67

	
0.67

	
0.73

	
0.64




	
IU–JU

	
φiu,ju

	
0.96

	
0.95

	
0.95

	
0.94

	
0.97




	
IU–LK

	
φiu,lk

	
0.73

	
0.69

	
0.62

	
0.81

	
0.81




	
IU–LS

	
φiu,ls

	
0.94

	
0.93

	
0.92

	
0.95

	
0.96




	
IU–WL

	
φiu,wl

	
0.85

	
0.83

	
0.89

	
0.90

	
0.92




	
JU–LK

	
φju,lk

	
0.84

	
0.85

	
0.79

	
0.94

	
0.88




	
JU–LS

	
φju,ls

	
0.85

	
0.85

	
0.81

	
0.91

	
0.88




	
JU–WL

	
φju,wl

	
0.75

	
0.75

	
0.75

	
0.81

	
0.85




	
LK–LS

	
φlk,ls

	
0.76

	
0.73

	
0.71

	
0.87

	
0.75




	
LK–WL

	
φlk,wl

	
0.52

	
0.49

	
0.48

	
0.71

	
00.69




	
LS–WL

	
φls,wl

	
0.77

	
0.77

	
0.77

	
0.85

	
0.84




	
Model fit

	

	

	

	

	

	




	
n

	

	
136

	
136

	
98

	
260

	
263




	
RMSEA

	

	
0.07

	
0.08

	
0.09

	
0.07

	
0.08




	
RMSEA 90% confidence interval

	

	
0.05–0.09

	
0.07–0.09

	
0.07–0.11

	
0.06–0.08

	
0.07–0.09




	
SRMR

	

	
0.06

	
0.06

	
0.07

	
0.05

	
0.05




	
χ2 (df = 120)

	

	
194.540

	
231.227

	
211.623

	
285.375

	
316.482




	
χ2/df

	

	
1.62

	
1.93

	
1.76

	
2.38

	
2.64




	
CFI

	

	
0.99

	
0.99

	
0.99

	
0.99

	
0.99




	
TLI

	

	
0.99

	
0.99

	
0.99

	
0.99

	
0.99








Note. RMSEA = root mean square error of approximation; SRMR = standardised root mean residual; CFI = comparative fit index; TLI = Tucker Lewis index; Study 2 = initial study plus 1 month; Study 3 = initial study plus 2 months; Study 4 = initial study plus 8 months; Combo 1 = combining study 1, 2, 3 and 4 control groups; Combo 2 = combining study 1, 2, 3 and 4 experimental groups.
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Table 5. Correlations for the WDS and BWDS latent structures.
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	Scale
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)





	1. BWDS: total score
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	2. BWDS: SK
	0.80
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	3. BWDS: IU
	0.84
	0.60
	-
	
	
	
	
	
	
	
	
	
	
	
	
	



	4. BWDS: JU
	0.86
	0.60
	0.66
	-
	
	
	
	
	
	
	
	
	
	
	
	



	5. BWDS: LK
	0.80
	0.63
	0.53
	0.68
	-
	
	
	
	
	
	
	
	
	
	
	



	6. BWDS: LS
	0.84
	0.57
	0.72
	0.66
	0.60
	-
	
	
	
	
	
	
	
	
	
	



	7. BWDS: WL
	0.74
	0.50
	0.64
	0.58
	0.38
	0.56
	-
	
	
	
	
	
	
	
	
	



	8. WDS: total score
	0.95
	0.73
	0.83
	0.79
	0.75
	0.81
	0.70
	-
	
	
	
	
	
	
	
	



	9. WDS: SK
	0.80
	0.94
	0.60
	0.64
	0.60
	0.59
	0.50
	0.74
	-
	
	
	
	
	
	
	



	10. WDS: EM
	0.60
	0.51
	0.60
	0.50
	0.45
	0.45
	0.46
	0.69
	0.52
	-
	
	
	
	
	
	



	11. WDS: AL
	0.47
	0.28
	0.52
	0.34
	0.31
	0.44
	0.42
	0.64
	0.33
	0.37
	-
	
	
	
	
	



	12. WDS: IE
	0.74
	0.54
	0.83
	0.60
	0.49
	0.65
	0.55
	0.86
	0.56
	0.67
	0.61
	-
	
	
	
	



	13. WDS: JU
	0.90
	0.64
	0.70
	0.90
	0.79
	0.73
	0.59
	0.89
	0.67
	0.50
	0.46
	0.66
	-
	
	
	



	14. WDS: LK
	0.79
	0.64
	0.55
	0.68
	0.88
	0.60
	0.46
	0.81
	0.61
	0.47
	0.38
	0.55
	0.80
	-
	
	



	15. WDS: LS
	0.85
	0.63
	0.76
	0.66
	0.59
	0.91
	0.62
	0.87
	0.61
	0.53
	0.45
	0.73
	0.75
	0.60
	-
	



	16. WDS: WL
	0.69
	0.45
	0.65
	0.53
	0.34
	0.51
	0.96
	0.69
	0.46
	0.46
	0.49
	0.57
	0.55
	0.41
	0.58
	-







Note. All correlations are significant at the 0.001 level (2-tailed). SK = self-knowledge; IU = interpersonal understanding; EM = emotional management; AL = altruism; UE = inspirational engagement; JU = judgment; LK = life knowledge; LS = life skills; WL = willingness to learn.
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Table 6. Correlations between WDS and BWDS in relation to other construct-related scales.
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	Scale
	PWI
	RSE
	SAWS
	GDS





	1. BWDS: total score
	0.43
	0.45
	0.75
	−0.43



	2. BWDS: SK
	0.26
	0.39
	0.57
	−0.26



	3. BWDS: IU
	0.46
	0.49
	0.63
	−0.44



	4. BWDS: JU
	0.35
	0.36
	0.67
	−0.39



	5. BWDS: LK
	0.32
	0.36
	0.66
	−0.32



	6. BWDS: LS
	0.40
	0.33
	0.60
	−0.36



	7. BWDS: WL
	0.31
	0.28
	0.51
	−0.35



	8. WDS: total score
	0.46
	0.47
	0.76
	−0.44



	9. WDS: SK
	0.33
	0.40
	0.59
	−0.27



	10. WDS: EM
	0.53
	0.47
	0.51
	−0.51



	11. WDS: AL
	0.26
	0.24
	0.33
	−0.25



	12. WDS: IE
	0.56
	0.56
	0.60
	−0.47



	13. WDS: JU
	0.35
	0.37
	0.75
	−0.38



	14. WDS: LK
	0.26
	0.31
	0.72
	−0.26



	15. WDS: LS
	0.39
	0.38
	0.64
	−0.36



	16. WDS: WL
	0.31
	0.26
	0.48
	−0.35







Note. All correlations are significant at the 0.001 level (2-tailed). PWI = Personal well-being index; RSE = Rosenberg self-esteem; SAWS = Self-Assessed Wisdom Scale; GDS = Geriatric depression scale.
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