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This study develops a short Creative Expression Interest Scale (CEIS) among Chinese freshmen based on the perspective of item response theory (IRT). Nine hundred fifty-nine valid Chinese freshmen participated in the Creative Expression Interest survey. Researchers applied the initial data for unidimensionality, item fit, discrimination parameter, and differential item functioning to obtain a short CEIS. The results show that the Short CEIS meets the psychometric requirements of the IRT. Pearson correlation coefficient of theta between the short and long CEIS is 0.922. The marginal reliability of the short CEIS is 0.799. These indicate that the short CEIS developed in this study among Chinese freshmen, meets the psychometric requirements. Although the Short CEIS can eliminate redundant, uninformative items, save time, and improve the quality of data collection. However, the validity of this short scale needs further validation.
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Introduction

Interest is essential in the vocational, organizational, and educational psychology fields. Vocational interest is an individual's preference and good at specific activities, which can stimulate an individual's goal-directed behavior and have greater predictive power for his or her engagement in a particular job (Su et al., 2019a). The current research on vocational interest is mainly based on Holland Vocational Interest Scale to explore the relationship between interest, education, and occupation (Su, 2020). In the occupational field, the type of interest is essential to the characteristics of the unique working environment (Hoff et al., 2020a) and life purpose (Stoll et al., 2021). Interest is also closely related to job performance (Van Iddekinge et al., 2011; Nye et al., 2017) and positively predicts job satisfaction (Hoff et al., 2020b) and career success (James and Su, 2014). In the field of education, interest is an emotional state which is an intrinsic motivation that drives learning and can predict academic achievement (Leung et al., 2014; Nye et al., 2021). Meta-analysis finds that occupational interest is relatively stable (Low et al., 2005; Hoff et al., 2018, 2021; Stoll et al., 2021). Therefore, it is vital for freshmen to objectively and comprehensively evaluate their vocational interests. CEIS is essential for students majoring in art or interested in this field. When a student takes part in the Creative Expression interest test, he or she can make a simple assessment of his/her interest and receive career guidance before applying for a job. At the same time, career interest tests help art students to better understand their majors, improve their professional identity, plan their careers well in advance, and increase employment success.

Although vocational interest has been generally recognized, there is no uniform conclusion on the division of specific dimensions (Gati, 1991). The vocational interest structure mainly focuses on dimensions four, six, seven, and eight. Turnstone developed a four-dimensional vocational interest scale based on a version of the Strong scale (Thurstone, 1931). The four-dimensional vocational interest concludes with Science, Language, People, and Business aspects. The four-dimensional vocational interest concludes with Science, Language, People, and Business aspects. The Language dimension encompasses advertising, art, and news. Guilford used analytic and clustering methods to develop a version with seven dimensions-scientific, aesthetic expression, social welfare, business, clerical, mechanical, and outdoor work. This version is the aesthetic expression that includes music, literature, drama, and artistic performance (Guilford et al., 1954). Jackson (Jackson, 1977) thought vocational interest should have logical, inquiring, expressive communication, and help conventional practical enterprising. Holland (Holland, 1959) proposed a new vocational interest scale which is popular at present. This scale has six dimensions-RIASEC (Realistic, Investigative, Artistic, Social, Enterprising, and Conventional). Based on the previous studies and the 2018 Standard Occupational Classification (SOC) version, Su developed an 8-dimensions model (SETPOINT: Health Science, Creative Expression, Technology, People, Organization, Influence, Nature, and Things). Creative expression has Media, Applied Arts & Design, Music, Visual Arts, Performing Arts, Creative Writing, and Culinary Art (Su et al., 2019b).

With the development of the times, the structure of vocational interest is constantly changing. So far, no vocational interest scale fits all venues (Liu and Rounds, 2003). However, based on existing models, it is easily found that art interest has always existed. Only the way of Expression and content has changed. The search for a dimensional structure of interests began with Thurstone's factor analysis. In this version, the language dimension has advertising, art, law, ministry, and journalism. One might guess that these professions are characterized more or less by an interest in talk (Thurstone, 1931). Later, studies began to use a variety of interest inventories. It is crucial to note Guilford's content-specific essential interest scales. This version's aesthetic Expression includes music, literature, drama, and artistic performance (Guilford et al., 1954). Additionally, in the late 1970s, Rounds et al. used many interest scales and included female and male participants. They labeled a dimension aesthetics such as sculptor, writing a one-act play, music composer, scenario writer, and illustrator (Rounds and Dawis, 1979). Holland defined this aspect as artistic in his six-dimension model (Holland, 1959). In one eight-dimension model, Creative Expression has Media, Applied Arts & Design, Music, Visual Arts, Performing Arts, Creative Writing, and Culinary Art (Su et al., 2019b). These expressions reflect the same underlying interest despite individuals expressing their creativity differently. Therefore, this study uses CEIS, a vocational interest scale developed by (Su et al., 2019b). Creative expression captures a general interest in activities involving expressing imaginative and creative ideas in various forms for art or practical considerations (Su et al., 2019b).

Scholars are always concerned about the quality of questionnaire responses (Kraut et al., 1975; Herzog and Bachman, 1981; Zhao and Kang, 1988; Burisch, 1997; Bowling et al., 2016). Long scales increase the cognitive load of the respondent. Subjects are easily fatigued. When a person is in this state, the quality of his or her answer will decrease (Meade and Craig, 2012; Gibson and Bowling, 2020; Zhong et al., 2021). There are many advantages of short scales, such as saving time, reducing the minimum number of subjects required, and improving the quality of responses to the data (Russell et al., 1989; Robins et al., 2001; Abdel-Khalek, 2006; Postmes et al., 2013).

When conducting studies with large samples, researchers recommend using single-item scales due to time constraints (Zhang and Wei, 2019; Goldammer et al., 2020). Career interest assessment is the basis for career planning. CEIS contains seven dimensions (Su et al., 2019b). If one item is extracted from a dimension, the short version of CEIS maybe contained seven items. Above all, we have a hypothesis: short CEIS has seven items. The seventh dimension is related to food processing and catering. In China, the traditional view is that food processing and catering belong to the service industry. Few people would associate these with art. Thus, there may be six items in the short CEIS.

The concepts and procedures of item response theory (IRT) have much broader applicability for psychological measurement (Steinberg and Thissen, 1996; Ark, 2007). This theory is through the item response curve synthesis of all item analysis data so that we can comprehensively and intuitively see the item difficulty, discrimination, and other characteristics. The most significant advantage of IRT is the invariance of question parameters. That is to say, the estimation of question parameters is independent of the subject group. This advantage helps to revise or develop scale. However, based on IRT, estimating the reliability and validity of the vocational interest scale is very rare (Tay et al., 2009). Therefore, the current research aims to use IRT and develop a short CEIS among Chinese freshmen.

General procedures for scale revision are as follows: first, evaluate assumptions of the IRT Model for unidimensionality, local independence, and monotonicity; second, Fit the IRT model to data, such as examine model fit, evaluate item properties, evaluate scale properties; third, evaluate differential item functioning (DIF) between gender groups (Reeve et al., 2007).



Samples

The researchers used a convenience sampling method to recruit subjects for this study. One thousand and seventy-two Chinese freshmen took part in the questionnaire survey. They came from Henan, Jiangxi, Guizhou, and Guangdong provinces of China. The study involved human participants and was reviewed and approved by the morality and ethics committee of the School of Psychology, Guizhou Normal University. The participants provided oral informed consent to participate in this study. Before conducting the questionnaire, each participant was informed of the individual privacy protection principle, and then they volunteered to participate in the survey. The survey included the basic demographic information (gender), the CEIS, and questions used as the exclusion criteria. In order to obtain accurate and effective response data, we screened the original questionnaires in advance.

The researchers distributed 1,072 questionnaires, and 1,000 completed questionnaires were collected, with a recovery rate of 93.28%. The final valid data for this study was 959, suggesting that the valid rate was 95.9%. If a participant's response at least met one aspect standard in the following, his or her response was regarded as invalid data: The two questions that measure attitudes do not meet the requirements (one was ‘this question is no response, please skip it,’ the other question was ‘Please choose choice A for this question’); there were clear answering rules, not thoughtfully answering; there were more than or equal two missing items. At last, there were 959 valid data. In this study, the researchers adopted a convenient snowball method; simultaneously, participants followed the principle of voluntary. As a result, the ratio of male to female students is unbalanced. Among participants, 282 were male (29.406%), and 677 were female (70.594%). One hundred three majored in engineering, 297 majored in education, 149 majored in science, 125 majored in literature, 139 majored in art, and 139 majored in others.



Measure

This study adopted the CEIS developed by (Su et al., 2019b). This part has 28 items on a five-point Likert scale (1 = Dislike a great deal, 5 = Like a great deal). The original long scale has media, applied arts & design, music, visual arts, performing arts, creative writing, and culinary art 7 dimensions. All the items belong to Creative Expression Interest. That is to say. This scale is a congeneric model (Osburn, 2000). Creative Expression Interest is one dimensional of vocational interest, so the higher the score is, the higher the level of Creative Expression Interest.



Procedure

Before an IRT model can be fit to data, three assumptions must be met. First, Unidimensionality, local independence, and monotonicity are the essential condition for IRT (Drasgow and Parsons, 1983; Embretson and Reise, 2000; Reeve et al., 2007; Acevedo-Mesa et al., 2021). Through the above steps of the IRT analysis, items met all the criteria to assess the person's ability parameter, then evaluate differential item functioning, calculate the correlation of personal parameters (theta) between the original (long) scale and the revised (short) scale.



Unidimensionality

In IRT, unidimensionality implies that one major ability or trait should explain or account for the test performance of examines (Hambleton and Swaminathan, 2014). The criteria for the data might be reasonably well fitted by a unidimensional model through exploratory factor analysis (EFA). The ratio of the first eigenvalue to the second eigenvalue was above 3 (Hattie, 1985). The percentage of variance interpreted by the first factor was more than 20% of the total variance (Reckase, 1979). Only two criteria were satisfied simultaneously; items might fit the unidimensionality model well (Reckase, 1979). The data on Creative Expression Interest might fit the unidimensionality model well. A bifactor model was used for the confirmatory factor analysis (CFA) (Li et al., 2015). Then researchers, via the bifactor function in the psych package of software R4.1.1, conducted a confirmatory factor analysis to test the unidimensionality in the way of high-order bifactor analysis (Gibbons and Hedeker, 1992; Reise et al., 2013; Sunderland et al., 2020). Model fit statistics were used to evaluate model fit and a select optimal number of specific factors and omega.h (ωh) coefficient. The ωh coefficient can be interpreted as the variance in unit-weighted total scores attributable to a single general factor, treating variability in scores due to group factors as measurement error (Sunderland et al., 2020). If ωh > 0.70, we can assume that the overall scores influence a single source primarily and provide support for essential unidimensionality (Sunderland et al., 2020).


Local independence

Local independence assumes that once the dominant factor influencing a person's response to an item is controlled, there should be no significant association among item responses (Ark, 2007). The existence of local independence that influences IRT parameter estimates poses a problem for scale construction. Uncontrolled local independence (LD) among items in an IRT assessment could result in a score different from the measured artistic expression interest construct. High residual correlations (greater than 0.2) will be flagged and considered as possible LD. If two items' LD coefficients were more significant than 0.2, it is better to consider deleting this item (Chen and Thissen, 1997). This function is residuals in the R4.1.1 Lavaan package.



Monotonicity

The assumption of monotonicity means that the probability of endorsing or selecting an item response indicative of a more vital interest status should increase as the underlying level of preference interest. Therefore, monotonicity is an essential requirement for IRT models for items with ordered response categories. In this process, we computed monotonicity via the R4.1.1 Mokken package. In addition, Loevinger was the first to develop an explicit theory of homogeneous tests based on “cumulative” or monotone items (Loevinger, 1948). Homogeneity (H) is one coefficient of monotonicity (Mokken, 1971). In this study, we choose the maximum test score (Hi) to be more than 0.3 (Ark, 2007).



Fit item response theory (IRT) model to data

Estimate IRT model parameters; estimate IRT model relative fitting index; examine model fit; evaluate item properties, category response curves, and item information curves; evaluate scale properties, information function (Reeve et al., 2007).



Estimate IRT model relative fitting index

To assess the degree of fitness for the whole items, the graded response model (GRM) (Samejima, 1969), generalized partial credit model (GPCM) (Muraki, 1992), and Rating Scale Model (RSM) (Andrich, 1978) dealing with polychromous-scored items were used in this study. Given the two test-level model-fit indices: Akaike's information criterion (AIC) (Akaike, 1974), and Bayesian information criterion (BIC) (Schwarz, 1978), the model representing the indices with relatively more minor values were taken as the optimal model for the subsequent analysis. Smaller values of these test-fit indices indicate better model fit (Tan et al., 2018). Therefore, we chose the most miniature model to compare the three model parameters (Reeve et al., 2007). In this process, we use the R4.1.1 Mirt package (Chalmers, 2012).



Item selection

After fitting the selected model, we considered the item content and the resulting psychometric information, such as item response and item information curves. These curves are used to evaluate item quality together with other criteria to identify items for removal from the original version or not.



Item fit

After comparing the relative goodness-of-fit indices of the models, the optimal model was selected, and the overall degree of data fitting was suggested. However, this did not indicate that each item could fit the optimal model well. Accordingly, the degree of item-fit further should be explored. Compare observed and expected response frequencies or examine fit indices, usually using S-χ2 (Reeve, 2003), which quantifies and compares the differences between observed and expected frequencies under the IRT model. The S-χ2 was adopted to show the degree of the item-fit index (Orlando, 2000; Maria and David, 2003). Items with a p-value of S-χ2 <0.001 were considered poor item-fit (Reeve et al., 2007; Flens et al., 2017). It would be considered as a low item-fit one and then removed.




Discrimination

Discrimination represents an item's ability to discriminate between individuals high and low on the latent trait (Li et al., 2015). An item with high discrimination implies that this item is preferable to distinguish whether individuals exhibit signs of preference. Therefore, a high discrimination parameter of one item suggests that this item is of high quality and helps in obtaining a more precise estimation of a latent population trait. We used the pars function by the R stats package to estimate item parameters via the optimal model based on a test-level model-fit check and chose items with discrimination of more than 0.8 (a > 0.8) (Tan et al., 2018).


Evaluate differential item functioning (DIF)

Considering the importance of the equivalence test in practical tests, the authors use DIF analysis to evaluate the systematic error caused by group bias. The DIF analysis can identify systematic errors attributed to different groups. That is, we conducted the DIF analysis to determine whether an individual's response to an item was a function of the underlying latent trait but of gender as well. If an item had DIF, the probability of selecting the same item type might differ for groups at the comparable latent trait level. The current study investigated DIF for gender (male/female). There were lots of methods, such as logistic regression (Crane et al., 2006), Likelihood-ratio (Orlando Edelen et al., 2006), and Wald tests (Millsap and Everson, 1993) to conduct the DIF analysis. Wald test compares separately estimated parameters across the male and female groups to examine whether they are statistically similar. These statistics could be used in tests of polytomous models. These models require more parameters than in the dichotomous case. The p < 0.001 revealed a functional difference in the item, which should be removed (Reeve et al., 2007). In order to reserve more items, we chose the p-value threshold of 0.001. In the process, researchers used the method of Wald to evaluate differential item functioning by the R Mirt package (Chalmers, 2012).




Pearson correlation between short and original CEIS

There are two CEIS. One version is the original long CEIS, and the other is a revised short CEIS. In this section, researchers computed every sample's theta, both long and short versions. First, expect a posteriori (EAP) was used to calculate the sample's theta. Second, researchers computed the theta coefficient of Pearson's correlation between the two versions via the Cor function in the R4.1.1 Psych package. This study then calculated the Pearson correlation between the CTT scores of short CEIS and each item that came from the short version.



Evaluate assumptions of the item response theory (IRT) model

Before applying IRT models, it is essential to evaluate the core assumptions of the model, for example, unidimensionality, monotonicity, and local independence. The ratio of the first and second components was 4.114, exceeding the criteria of 3 (Hattie, 1985). The first factor interpreted about 38.3% of all the variance, which was more than the criteria of 20% (Reckase, 1979). At the same time, researchers used high-order Bifactor analysis and got a coefficient of approximately 0.788, which was more than 0.70 (Sunderland et al., 2020). The above results indicated that the remained items could fit the unidimensional model well. Hi, values of all items were more significant than 0.3 (Ark, 2007), which met the monotonicity condition. The probability of agreeing or selecting a more substantial interest is increased with the level of interest (see Table 1). Pairs of items were reviewed for possible local dependence (LD) when residual correlations were more remarkable than 0.2 (Reeve et al., 2007). From Table 2, according to the Criteria of LD < 0.2, only seven items which are item3, item5, item9, item13, item17, item21, and item25, met the requirements (see Table 1).


TABLE 1 Local independence.

[image: Table 1]


TABLE 2 Estimate item response theory (IRT) model relative fit index.

[image: Table 2]



Test fit and IRT model selection

Test fit statistics of the GRM, the GPCM, and the RSM were documented in Table 2. For the GRM, AIC = 70693.579, and BIC = 71374.804, −2ll = 70413.58 (Log-likelihood = −35206.79). All relative fit indices of the GRM were less than those of the other two IRT models, which suggested that the GRM fitted the data better than the others. Therefore, this study chose the GRM model in the following parts (Reeve et al., 2007).



Item model-fit, discrimination, and different item functioning

Items with p values of P.s-x2 less than 0.001 were poor item-fit and should be eliminated (see Table 3). The P.s-x2 values of all items were more remarkable than 0.001, reaching the index of fitting degree test (Reeve et al., 2007). Therefore, there was no item removed. The discrimination coefficient of all items is more significant than 0.80, whose discrimination values are less than 0.8 and should be excluded from the items (Cho et al., 2015). A high discrimination parameter of one item suggests that this item is of high quality and helps obtain a more precise estimation of a latent population trait. Difficulty coefficient b is another index. From Figure 1, curve 1 decreases monotonically, curves 2, 3, and 4 firstly increase and then decrease, curve 5 monotonically increases, and curve 1 generally has a significant slope. The specific ability of 28 items is better and conforms to the item characteristic curves of the ideal state. The values of the b parameter should be in the range of (– 3, 3) (Steinberg and Thissen, 1996). The first 24 items' b parameter is in this range, while the values of the b parameter of Item25, Item26, Item27, and Item28 are beyond this scope. Samples of the original scale came from the Purdue University and the U.S. workforce (Su et al., 2019b), where a cultural concept is different from China. Few people in China were associated with food processing and catering with the artist. Four item information curves are relatively flat (Figure 2). These are consistent with the mean item information (mean-IIF) in Table 3. Item25, Item26, Item27, and Item28 can't distinguish different subjects' abilities well (Reeve et al., 2007). From this criterion, these four items should be deleted. According to Table 4, it is easily found that if the p value is taken as significance at 0.001 levels, four items should be deleted from the DIF test. They are Item4, Item13, Item14, and Item15. Item13, Item14, and Item15 are three items all belong to visual arts. If we removed all the four items, CEIS would lack visual arts (such as, Sketch a picture). According to the Criteria of LD and other indexes, Item13 fits the requirements. Considering that Item13 meets the criteria in all other criteria and ensures structural integrity; finally, Item13 is still in the expressive art interest scale.


TABLE 3 Graded response model (GRM)'s item parameters.
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[image: Figure 1]
FIGURE 1
 Item response curves.



[image: Figure 2]
FIGURE 2
 Item information curves.



TABLE 4 Gender differential item functioning.

[image: Table 4]

In this study, the marginal reliability of the long CEIS is 0.933, while the short version's marginal reliability was 0.799. Both of them met the requirement of psychometrics. Compared with the original scale, the short version saves more than 75% of the time, effectively reducing samples' cognitive fatigue and improving efficiency. Test information is 22.443 (see Figure 3).


[image: Figure 3]
FIGURE 3
 Test information and standard errors.




Pearson correlation between short and original CEIS

Expect a posteriori (EAP) was used to calculate the sample's theta. Firstly, we separately estimated the theta of the long and short versions. The former is the original scale which has 28 items (CEIS-28). The latter is the new version with 6 items (CEIS-6). Using IRT, the Pearson correlation of person parameter (theta) between the long (CEIS-28) and short (CEIS-6) version is 0.922. We can find that they have a high correlation. Furthermore, the effect of the short scale was similar to that of the long scale. Therefore, the short scale can be used instead of the long scale in a large sample study, especially when the time is limited. Then, this study calculated the total score of the short CEIS and got a Pearson correlation between CEIS-6 and each item. Items host a radio program, create a piece of artistic and functional furniture, play a musical instrument, sketch a picture, perform on stage for a group of people, and write a novel. Pearson correlation between CEIS-6 total score and its every item is 0.718, 0.656, 0.694, 0.672, 0.703, 0.604 and p < 0.01. These show that this study develops a short CEIS among Chinese freshmen that meet the statistical measurement requirements.



Discussion

In order to reduce the cognitive load of respondents and improve the quality of results, this study develops short CEIS among Chinese freshmen. All the items came from Su's developed vocational interest scale, which came from the existing scale (Su et al., 2019b). Creative Expression Interest consists of seven sub-dimensions. Under the framework of IRT, after the unidimensionality test, monotonicity test, local independence test, item parameter estimation, and gender equivalence test, researchers developed a short CEIS with 6 items. These six items belong to one of the six sub-dimensions, consistent with the Single-item measures hypothesis (Postmes et al., 2013; Zhang and Wei, 2019). The seventh dimension is related to food processing and catering: select ingredients to prepare food, create the recipe for a new dish, create a new cooking technique to enhance flavor, and learn about the required temperature and time for baking pastries. In Chinese culture, the traditional view is that food processing and catering should belong to the service industry. Few people would associate this with art. In fact, with the change in the central contradiction in our society, people are seeking a better quality of life. Citizens may pay more attention to the beauty of appearance. So, the researchers need to pay more attention to this aspect in future studies.

The IRT analyses of unidimensionality, local independence, item fit, discrimination, and DIF were sequentially performed until all remaining items of the expressive art interest scale sufficiently satisfied the above rules (unidimensionality, local independence, good item-fit, high discrimination, and no DIF). Items that satisfied all the following criteria are included in the short CEIS: measuring at least one expressive art interest aspect, satisfying the hypothesis of measuring one primary dimension in IRT, satisfying the hypothesis of local independence in IRT, fitting the IRT model well, having high discrimination, and having no DIF. Subsequently, using the optimal model based on the test-level model-fit check, the item, and theta parameters of the final items were re-estimated for the IRT via software R4.1.1, such as Mirt, Psych, Mokken, and so on the package.

The results show that Chinese freshmen' CEIS contains six items, the specific content as follows: host a radio program, create a piece of artistic and functional furniture, play a musical instrument, sketch a picture, perform on stage for a group of people, and write a novel.



Limitation and future research

We eliminated redundant, uninformative items from the CEIS-28 to develop a revised CEIS-6. The reduced length of the CEIS version could improve the future efficient measurement of creative expression interest. At the same time, it could also be used as a vocational assessment tool in the art field. Although this study develops a short CEIS among Chinese freshmen, our study still has some limitations:

• The researchers adopted a convenient snowball method to recruit samples. As a result, the number of women was much more than men. Therefore, we should pay more attention to the balance of subjects in future studies.

• The sample only contains Chinese freshmen, which is not conducive to promoting the results. Future research should consider the role of cultural differences and conduct cross-cultural research to test the scale of this study.

• This study only develops a short CEIS. The validity needs further testing in future research.
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