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Hope is a higher-order cognitive construct relating to expectations of or beliefs in wish
fulfillment, which has been conceptualized as consisting of 2 components: pathways thinking
(the perceived means available to individuals that allow them to achieve their goals) and
agency thinking (belief in one’s ability to succeed in using the identified pathways). We aimed
to clarify the measurement structure of the Chinese version of the Adult Dispositional Hope
Scale, using a sample of 751 university student participants. We employed confirmatory factor
analysis to compare 1-factor, 2-factor, second-order, and bifactor models. The results showed
that all models fit the measured data well. However, the bifactor model had the best fit indices,
whereas the second-order model was the most consistent with the theoretical measurement
model. To verify that hope theory and the corresponding instruments can be confidently
applied to cross-cultural samples, it is necessary to further assess their reliability and validity
in a Chinese cultural context through a measurement structure analysis.

Keywords: hope, dispositional hope, goal achievement, measurement structure, hierarchical
model, bifactor model.

Hope is a core concept in positive psychology and has gained considerable
research attention recently. The widely accepted Adult Dispositional Hope Scale
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was proposed by Snyder (Snyder, 2002; Snyder, Harris, et al., 1991; Snyder,
Sympson, et al., 1996). Snyder, Harris, et al. (1991) and Snyder, Sympson, et
al. (1996) described hope as the cognitive process during which an individual
sets meaningful and well-defined goals and generates appropriate motivation
and relevant strategies that ultimately facilitate successful goal attainment.
Numerous researchers have shown that hope has a positive impact on positive
psychological qualities or emotions, such as self-esteem, self-efficacy, and
subjective well-being (Reichard, Avey, Lopez, & Dollwet, 2013; Yarcheski &
Mahon, 2014); moreover, hope acts as a buffer against negative emotions, such as
depression, anxiety, and occupational or academic fatigue (Reichard et al., 2013;
Yarcheski & Mahon, 2014).

Snyder, Harris, et al. (1991) and Snyder, Sympson, et al. (1996) posited that
hope includes two major components, pathways thinking and agency thinking,
and constructed the Adult Dispositional Hope Scale on the basis of these
concepts (see Table 1).

Table 1. Hope Scale Items and Domains at the Lower-Order Level

Domain Item content Recode
P 1. I can think of many ways to get out of a jam. 11

A 2. I energetically pursue my goals. 12

F 3. I often feel tired.

P 4. There are lots of solutions for any problem. 13

F 5. I often lose arguments.

P 6. I can think of many ways to achieve the things in life that are 14

most important to me.

F 7. I am worried about my health.

A 8. Even when others get discouraged, I know I can find a way to I5
solve the problem.

P 9. My past experiences have prepared me well for my future. 16

A 10. I have been pretty successful in life. 17

F 11. I often worry about things.

A 12. I reach the goals that I set for myself. 18

Note. P = pathways thinking, A = agency thinking, F = filler items. I = item.

Several researchers have investigated measurement models and factorial
structures of dispositional hope. Snyder (2002) found for these measures
coefficients of consistency of .74—.84 and reliability levels of .73—.85, as well as
significant positive correlations between pathways thinking and agency thinking
(r =.39-.57). Babyak, Snyder, and Yoshinobu (1993) conducted a confirmatory
factor analysis (CFA) on the structure of the Dispositional Hope Scale based on
a sample group of university students, and found that the two-factor model of
dispositional hope was significantly superior to the one-factor model. In addition,
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Roesch and Vaughn (2006) conducted a CFA on the structure of dispositional
hope using a large group of multiethnic participants, and found that the correlation
between the pathways thinking and agency thinking factors was as high as .82.
Moreover, they found that scores on these factors were invariant across gender
and ethnicity, and that the two-factor model performed better than the one-factor
model. Drach-Zahavy and Somech (2002) used the two dimensions of hope to
predict individuals’ problem-solving abilities and depressive symptoms, and
discovered that pathways thinking had a significantly positive effect on problem-
solving ability, whereas agency thinking had a significantly negative effect on
depression. Therefore, they concluded that hope could be measured appropriately
using the two-factor model.

In contrast, Brouwer, Meijer, Weekers, and Baneke (2008) used a bifactor
model to investigate the measurement structure of hope, and found that this
model was applicable. When using the Dispositional Hope Scale with American
and Singaporean university students, Tong, Fredrickson, Chang, and Lim (2010)
adopted a direct questioning approach to measure individuals’ level of hope (e.g.,
students were asked “How do you feel about your hope for the future?”” and their
answers were scored on an 8-point scale, where 1 = unable to see any hope and
8 = hopeful about the future). The results showed that, compared with pathways
thinking, the agency thinking factor was more strongly correlated with students’
overall level of hope.

These results indicate that there is a possible interaction between dispositional
hope and overall hope level; therefore, even though the two-factor model has
been found to be significantly superior to the one-factor model, Snyder, Harris,
et al. (1991) and Babyak et al. (1993) suggested that having a higher-order
factor beyond the two factors may better predict outcome variables. Roesch and
Vaughn (2006) also noted low reliability of predictions about external variables
based solely on pathways thinking and agency thinking, owing to significant
overlapping variance between these two factors. They further pointed out that
even though the two factors of the dispositional hope measurement model were
relatively clearer and more distinct theoretically and conceptually, participants
could not clearly distinguish between them when completing the questionnaire.

Arnau, Rosen, Finch, Rhudy, and Fortunato (2007) conducted three follow-up
studies to investigate the influence of the two dispositional hope factors on
anxiety and depression, and found that the agency factor was a very significant
negative predictor of both depression and anxiety, whereas the pathways thinking
factor had no significant influence on either variable. These results support those
obtained by Drach-Zahavy and Somech (2002). However, Arnau et al. (2007)
posited that the predictive effect could be a shared effect of agency thinking and
pathways thinking, and not the effect of a single factor. Therefore, they suggested
that even though most studies based on Snyder’s (2002) theory of hope used the
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full hope scale, differentiating between items related to the agency and pathways
factors is crucial for clarifying the measurement structure of dispositional hope.

In conclusion, we believed that it was necessary to further investigate the

measurement model structure of dispositional hope; thus, we employed a CFA
to compare bifactor, one-factor, multifactor, and second-order models. Our main
objectives were as follows:

1) To compare the goodness of fit of the bifactor model and the other
three measurement models, and to use the bifactor model to construct a
measurement model of hope.

2) To understand the contribution of the individual variance of the two factors
of hope to the shared variance.

3) To investigate whether the two factors of hope are independent factors
or whether they can be used respectively as single dimensions to predict
external variables.

Method

Participants

Participants were 765 university students from Hunan Agriculture University
in China and their consent was obtained before the investigation. They met
the inclusion criteria of being aged between 18 and 30 years, and possessing a
reasonable level of comprehension of Chinese. Among these, 14 returned surveys
with missing data points. Because these participants comprised fewer than 5%
of the overall sample, listwise deletion was used to handle the missing data.
That is, when a participant completed all the items, the data from that participant
were included in the analyses; if any item was left out by a participant, all data
from that participant were deleted. Ultimately, we analyzed the data from 751
participants (366 men and 385 women) who had an average age of 19.69 years
(SD =1.12).

Measure

We used the Chinese version (Sun, Ng, & Wang, 2012) of the Adult
Dispositional Hope Scale (Snyder, Harris, et al., 1991) to measure dispositional
hope. This 12-item scale is divided into three dimensions: (1) Items 1, 4, 6, and
8 are used to measure pathways thinking; (2) Items 2, 9, 10, and 12 are used to
measure agency thinking; and (3) Items 3, 5, 7, and 11 are fillers. Responses are
made on an 8-point Likert scale ranging from 1 = definitely false to 8 = definitely
true, and summed to obtain a total score, with higher scores indicating higher
levels of hope. The scale has been widely used by researchers, and found to have
high reliability and validity (Snyder, 2002; Sun et al., 2012). The reliability for
the administered scale was o = .86 in this study.
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Figure 1. The Four Theoretical Models of the Dispositional Hope Measure. Model 1 = one-
factor model, Model 2 = two-factor model, Model 3 = second-order model, Model 4 = bifactor
model. | = item.
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Model Construction

We compared four theoretical models (see Figure 1): a one-factor model
(Model 1), where all items were loaded on the single latent variable of hope; a
two-factor model (Model 2), where different measurement items were loaded
separately on the two independent but correlated factors of pathways thinking
and agency thinking; a second-order model, where a second-order factor was
added to the first-order two-factor model (Model 3); and a bifactor model, where
items were loaded on the two independent factors while also allowing all items
to load on the general factor (hope), such that there were no correlations between
the five factors or between the five factors and the general factor (Model 4). A
fixed factor variance design was used to identify the models, which means the
variance was set at 1.

Data Analysis

SPSS version 21.0 was used to compute descriptive statistics and Mplus 6.0
was used to conduct a CFA; maximum likelihood estimation was used for model
computation. First, we compared relative and absolute match indices of the four
measurement models. Then, factor loadings in the measurement models were
compared to identify the best model.

The following commonly used fit indices were used to evaluate the models
(Kline, 2011): comparative fit index (CFI), Tucker—Lewis index (TLI), root
mean square error of approximation (RMSEA), and Akaike information criterion
(AIC). The suggested reference values for CFI and TLI are greater than .90, and
that for RMSEA is smaller than .08 or .05 (McDonald & Ho, 2002). AIC can be
used to evaluate competing nested and nonnested models, and smaller values are
preferable. A difference of greater than 10 in AIC values indicates substantive
differences between two models (Burnham & Anderson, 2002).

Results

Descriptive Statistics and Assessment of Normal Distribution of Variables

Descriptive statistics and correlation analyses were conducted on each
dispositional hope measurement index, and normality of distribution was
assessed. The skewness and kurtosis results are shown in Table 2, where it
can be seen that all measurement indices were normally distributed; therefore,
maximum likelihood estimation could be used to assess the structural equation
model.
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Table 2. Descriptive Statistics of Each Item and Correlation Matrix

Il 12 I3 14 I5 16 17 18
11 1
12 56% 1
13 A46™* 427 1
14 54 53 56" 1
I5 A5%F A43% A45% 55% 1
16 39% A43% .39% A43* .50%* 1
17 33" 38" 28" .38 A1 45 1
18 39% 50%* 27 A43* 45% 39% 58 1
M 5.77 6.05 6.34 6.03 5.89 6.47 5.24 5.50
SD 1.43 1.39 1.32 1.40 1.40 1.45 1.46 1.41
Kurtosis .07 .05 31 .06 .34 .58 .01 -.10
Skewness -70 -.61 -70 -.59 -.61 -97 -.34 -43

Note. N =751. 1 =item. **p < .01.

Confirmatory Factor Analysis Results for the Four Structural Models of
Dispositional Hope

Maximum likelihood estimation was used to conduct a confirmatory structural
equation modeling assessment of the one-factor, two-factor, second-order, and
bifactor models of hope. The absolute fit indices of chi square and RMSEA, and
relative fit indices of CFI, TLI, and AIC, are shown in Table 3.

Table 3. Chi-Square and Goodness-of-Fit Values for the Four Theoretical Models of the
Dispositional Hope Measure

Model xz df CFI TLI RMSEA AIC

Model 1 128.25 20 .94 92 .085 19540.62
Model 2 113.82 19 .95 .93 .082 19521.97
Model 3 113.82 18 .95 92 .085 19523.79
Model 4 62.88 15 97 93 .065 19521.79

Note. xz = chi square, df = degrees of freedom, CFI = comparative fit index, TLI = Tucker—Lewis
index, RMSEA = root mean square error of approximation, AIC = Akaike information criterion.

Judging from the fit indices shown in Table 3, all four competing models
achieved a desirable level of fit. Further, the one-factor, two-factor, and
second-order models had comparable fit indices. However, the bifactor model
had the best level of fit.

Factor Loadings in the Four Structural Models of Dispositional Hope

The factor loadings for each measurement index for the one-factor, two-factor,
second-order, and bifactor models of dispositional hope, are shown in Table 4.
Each item accurately measured each factor of the corresponding model. In the
one-factor model, all items had reasonable factor loadings, and were significant.
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In the two-factor model, however, hope was divided into two positively
correlated dimensions. Each item substantively increased the factor loading of
the corresponding dimension, but the changes were not significant. The factor
loadings in the second-order model were essentially comparable to those in the
two-factor model. However, the high factor loadings for the pathways and agency
factors indicate that the higher-order hope factor had a strong influence on both
factors. In the bifactor model, one general factor and two specific factors were
isolated. Each measurement item achieved very significant factor loadings on the
general factor, which was comparable to the other three models. Furthermore,
factor loadings for items on both specific factors (pathways thinking and agency
thinking) were significant; however, they were far lower than those on the
general factor, implying that these factors had a unique influence on individual
items, but that this did not exceed the influence of the general factor.

Table 4. Factor Loading Coefficients of the Four Theoretical Models of the Dispositional Hope
Measure

One-factor Two-factor Second-order Bifactor
model model model model

Hope Pathways Agency Pathways Agency General factor Pathways Agency

Item 1 .688 691 0 691 0 11 i 0
Item3 .643 662 0 662 0 649 510 0
Item4 766 788 0 788 0 781 403 0
Item5 .694 695 0 696 0 698 340 0
Item?2 .721 0 750 0 750 708 0 452
Item 6 .614 0 636 0 636 572 0 691
Item7 .517 0 544 0 544 478 0 237
Item8 472 0 510 0 510 448 0 376
Discussion

In this study, we investigated four theoretical measurement models of hope, all
of which were found to have acceptable fit indices. However, based purely on
the degree of model fit, the one-factor model was comparatively suboptimal; the
two-factor and second-order models, which were comparable, were both better
than the one-factor model; and the bifactor model had the best fit indices.

Further analysis revealed that the factor loadings were highly significant in
both the one-factor and two-factor models. In the two-factor model, the two
factors were strongly correlated; thus, the explained common variance between
them was higher. In the second-order and bifactor models, the factor loadings
were significantly higher for the general factor, which indicates that the general
factor had a very strong influence on the measurement items, regardless of model
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type. However, the factor loadings for Item 2, Item 3, Item 4, Item 5, Item 7, and
Item 8 were statistically significant but significantly lower in the bifactor model
than in the second-order model. Therefore, the second-order model had the best
fit with regard to theoretical predictions.

The bifactor model of hope proposed in the present study had the best level of
model fit. The loadings of measurement items in this model were significantly
lower compared to the two-factor model, but were still statistically significant.
This implies that the bifactor model is applicable to the measurement of hope,
and that there were no contradictions between the one-factor and two-factor
models. In the bifactor model, it was possible to treat the one-factor model as
a general factor, and the pathways and agency thinking factors as two specific
factors (Chen, West, & Sousa, 2006; Reise, Moore, & Haviland, 2010).

The bifactor model has the following advantages compared to the other models
(Chen et al., 2006; Holzinger & Swineford, 1937; Jennrich & Bentler, 2011;
Patrick, Hicks, Nichol, & Krueger, 2007; Swineford, 1941): First, it fits the data
significantly better. Second, this model is unique because the items in different
subdomains loaded on one or more group factors, and all items could also load
on one general factor. If researchers are interested in both the overall level of
hope (general factor) and the specific pathways and agency thinking factors, the
bifactor model would be a sensible choice. Third, if researchers want to use the
specific pathways and agency thinking factors to predict external variables, and
if it is not necessary to consider the influence of the general factor, the results can
be explained independently with the bifactor model because items representing
specific factors can be independent of the general factor. Finally, the bifactor
model is advantageous when investigating the effects of group factors, because
one can directly judge the degree of influence using group factor loadings.
The orthonormality (uncorrelatedness) of each factor is also conducive to the
investigation of the independent predictive effects of group factors on criterion
constructs.

The following limitations to the present study should be addressed in future.
First, the research participants comprised undergraduate students. In future
research, participants from different backgrounds should be recruited to further
validate the results. Second, we compared only the fit and factor loading results
between the models, and not the relationship between factors in each model or
external criteria. To validate the predictive validity of the factors in each model,
these points should be addressed in future research.
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