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Simplified Chinese ProScan Survey Analysis and Summary
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When developing and utilizing an instrument, such as the ProScan Survey, it is crucial to assess
psychometric properties of the instrument. Psychometric properties, such as reliability and validity, are
often used to assess consistency and accuracy of the instrument, which is important when interpreting
the ProScan results.
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Reliability is an extent to which random sources of measurement error are minimized, and refers to
how dependably or consistently a test measures a characteristic (Henson, 2001). Cronbach’s alpha a is a
measure of reliability, with acceptable levels commonly defined as .70 and above (Cronbach, 1951). The
larger the reliability coefficient, the more repeatable or reliable the test scores. Validity is defined as the
extent to which an instrument measures what it is intended to measure (Messick, 1989). Evidence of
validity can be demonstrated utilizing a variety of methods including exploratory factor analysis (EFA).
EFA is based on the idea that each item or group of items effectively describes a construct, such as the
five constructs that comprise the ProScan: Dominance, Extroversion, Pace, Conformity and Logic. EFA
assessment is complex and rigorous, which is ideal when determining whether scores form an instrument
are valid.
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In 2018, a study was conducted to assess psychometric properties of the ProScan in the English language.
Results demonstrated that the ProScan had acceptable psychometric properties when assessing English
responses. However, it is not only important to assess an instrument in a single language, but rather all
of the languages in which the instrument is used. What works well for one culture or language, may not
work as well for another. This is a concept referred to as cultural cross-translation. Since psychometric
properties can change based on population characteristics and instrument translation, it was very
important to ensure that the ProScan was also performing consistently and accurately in the Simplified
Chinese language.
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The purpose of this study was to ensure that the ProScan Survey was performing well for Chinese
language speakers; therefore, a psychometric assessment of reliability and validity of scores was
performed on nearly 30,000 individuals.
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First, a reliability analysis was conducted to determine whether internal consistency of the ProScan

was acceptable in Chinese language speakers. To do this, the reliability coefficient was produced using
Cronbach’s a. Cronbach’s a, which is a measure of reliability between zero and one, revealed that
reliability of Trait scores was high (a = .89). This coefficient of .89 means that 89% of the variance
explained is due to true score and 11% is due to measurement error. The 89% is well above the acceptable
criteria of 70%, which is extremely good and indicates that scores are in fact reliable and consistent. This
means that the ProScan is a trustworthy instrument that can be used confidently.
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Next, an exploratory factor analysis (EFA) was conducted. The primary goal of factor analysis is to model
the interrelationships between items of questions that comprise an instrument (Frey, 2018). These
relationships are based on correlations between items. This is typically accomplished through assessment
of variance and covariance of items. Variance can be partitioned into two types: common and unique.
Common variance refers to the amount of variance that is shared among a set of items. For example,

if there are 6 items that comprise the factor referred to as Dominance, we expect these items to have a
high amount of shared variance since these items are attempting to explain the same factor. However,
items that are meant to explain Dominance may not have a high amount of shared variance with items
that explain Pace. Unique variance is any portion of variance that is not common, and can be considered
specific or error variance. Specific variance is variance that is specific to a particular item, while error
variance represents variance that is due to measurement error.
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Data were then tested to confirm
suitability for an EFA. A test .
called the Kaiser-Meyer Olkin was
conducted. Results of the Kaiser- .
Meyer Olkin had a value of .93, 1 2 3 4 5 B 7 8 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 28 30
with a possible range of zero to 1.0. Component Number
Scores closer to 1.0 indicate that the
data are highly suitable for an EFA. Since data were considered suitable, further analysis commenced.
Next, the EFA was conducted. Factors were extracted using a Principal Component Analysis (PCA).
This method considers all available variance (common and unique) and seeks linear combinations of
variables such that maximum variance is extracted. Criteria to determine factor extraction included
Eigenvalues, cumulative percentage of variance and a scree plot. Often researchers use the Eigenvalue
greater than 1.0 rule. The factor with the largest Eigenvalue (which represents the variance accounted
for by each underlying factor) has the most variance and so on, down to factors with small or negative
Eigenvalues that are usually omitted from solutions. It is suggested to retain factors until 50% of
cumulative variance is explained. The scree plot visualizes Eigenvalues on the y-axis and factors on the
x-axis. We should expect to see a plot that has a very high point and a break in the factor with a distinct
elbow. It was determined that approximately five factors should be present, which was supported by the
scree plot (Figure 1) and previously mentioned criteria of the five proposed traits. Since more than one
factor was expected to be present, a rotation method was chosen. Since the factors were not expected to
be correlated, an orthogonal rotation method (Varimax) was utilized. All pattern coefficients (loadings)
below .200 were suppressed in the initial results. All items were “grouped” according to factor loadings,
forming five factors. Each of these factors were named, forming the five traits that comprise the ProScan.

Scree Plot

Eigenvalue
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Results revealed that the majority of pattern coefficients were moderate to high and loaded on to five
factors. Results suggest evidence of validity, providing justification for use of the ProScan. In fact, the
results of the reliability and validity analysis were excellent, and very similar to the analytic findings that
were documented for the English language. Reliability in the Simplified Chinese language was 6% higher
than in the English language, which is very good. Results from the EFA demonstrated that the five factors
of Dominance, Extroversion, Pace, Conformity and Logic are being measured very similarly in both the
Simplified Chinese language and the English language. These results are exactly what we hoped to see in
terms of similarity between the results of the two languages.
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When using the ProScan in the Simplified Chinese language, individuals should feel confident that the
ProScan is measuring the five factors with very high consistency. Individuals should also feel confident
that the ProScan is measuring what it purports to measure, meaning the five factors are being measured
accurately. These results are very encouraging, and demonstrate the rigor in which the ProScan was
developed, and the integrity of the instrument itself.
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