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The current study sought to investigate the extent to which early childhood educators’ confidence in knowledge, attitudes and self-efficacy for supporting early self-regulation predicted educator behavior and children’s self-regulation outcomes. Data from a diverse sample of 165 early childhood educators participating in a cluster Randomized Control Trial evaluation of a self-regulation intervention were utilized to evaluate the construct validity, reliability and predictive properties of the Self-Regulation Knowledge, Attitudes and Self-Efficacy scale. Evaluation via traditional (EFA, Cronbach’s Alpha) and modern approaches (Rasch Analysis) yielded a valid and reliable 25-item scale, comprising three distinct yet related subscales (i.e., confidence in knowledge, attitudes, self-efficacy). For educators assigned to the intervention group, self-efficacy significantly predicted educators perceived competency to implement the self-regulation intervention as well as their perceptions around the effectiveness of the intervention to enhance children’s self-regulation. For educators assigned to the control group (i.e., practice as usual), educator attitudes longitudinally predicted children’s end-of-year status and change in self-regulation (over 6 months later). Findings from this study suggest the importance of pre-school educators’ beliefs for fostering early self-regulation and highlight a need to further explore the impact of these beliefs with regard to educator engagement with intervention.
Keywords: early childhood educator, knowledge, attitudes, self-regulation, self-efficacy, measurement
INTRODUCTION
Compelling evidence for the pivotal role of self-regulation for lifelong outcomes, and its susceptibility to change over and above age-related development, have propelled it to the forefront of contemporary efforts to enhance children’s developmental trajectories (Moffitt et al., 2011; Wass et al., 2012). In terms of enacting self-regulatory change in the early years, the ubiquity of Early Childhood Education and Care (ECEC) and critical role of educator practice for shaping children’s outcomes (Melhuish et al., 2015) have seen a proliferation of ECEC-based self-regulation interventions (e.g., Bodrova and Leong, 2007). While such approaches often utilize educators as mediators for enacting child self-regulatory change, no ECEC-based self-regulation intervention studies to date have sought to consider or measure intervention effects on educator characteristics which underpin practice (e.g., educator beliefs); nor have they considered how differing levels of such characteristics (e.g., more positive attitudes) may influence educator engagement in training or effective implementation of intervention endorsed practice. This is likely exacerbated by lack of valid and reliable tools for measuring such characteristics as they relate to supporting early self-regulation. The current study thus sought to construct and evaluate an educator-report questionnaire of confidence in knowledge, attitudes and self-efficacy for supporting early self-regulation development. Predictive validity analyses were also undertaken to investigate whether and to what extent educator scores on this scale predicted educator’s engagement with and perception of a self-regulation intervention and the self-regulation abilities of children in their care.
Although it is diversely conceptualized in the literature (Burman et al., 2015), self-regulation can be generally defined as encompassing the ability to direct and control cognitive, behavioral, social and emotional processes facilitating goal attainment or desirable outcomes. More specifically, and adhering to strength-based models of self-regulation (to which the authors subscribe; Baumeister and Heatherton, 1996), successful self-regulation requires children to: 1) select a goal; 2) maintain sufficient motivation towards achieving said goal; and, 3) have the capacity to overcome barriers towards achieving goals (whereby “capacity” is underpinned by executive functions; i.e., working memory, cognitive flexibility and inhibition; Hofmann et al., 2012). In the context ECEC-based settings a well-regulated child will be able to, among other things, persist with challenging tasks, sustain attention and resist distraction, engage in prosocial behavior (e.g., share toys, wait their turn) and appropriately manage emotional responses. While these skills develop rapidly across the first 5 years of life, there remains considerable heterogeneity in the development of early self-regulation (Montroy et al., 2016b), with implications for both short and long-term development. Individual differences in early self-regulation are linked with academic performance and social-emotional wellbeing in childhood (Howard and Williams, 2018), as well as health, financial and social outcomes in adulthood (Moffitt et al., 2011). Rather than fixed trajectories, however, longitudinal data supports self-regulation as susceptible to change, with early interventions offering the greatest potential for pronounced and more stable improvements (Wass et al., 2012).
Efforts to mitigate early disparities in self-regulation acknowledge socializing agents such as parents (Sanders and Mazzucchelli, 2013) and early childhood educators (Diamond and Lee, 2011) as key catalysts for child-level change. Given the ubiquity of early childhood education and care (ECEC) experiences and robust evidence of the positive impacts of educator practice (Mashburn et al., 2008), recent efforts have increasingly focused on early childhood educators as mediators for self-regulatory change (Diamond et al., 2019). Much of this research has sought to enhance educators’ ability to support early self-regulation via training that targets factors which influence practice (e.g., knowledge, beliefs and skills; Fukkink and Lont, 2007; Zaslow et al., 2010).
While evaluations of ECEC-based interventions routinely investigate changes in reported or observed educator practice, and the extent to which these indicate program fidelity and influence child-level outcomes (e.g., Barnett et al., 2008); few studies have sought to investigate how intervention efficacy may vary by educator beliefs, through their impact on perceptions of and engagement with the program. Indeed, few tools exist to capture these characteristics, and none specifically in relation to children’s self-regulation. This domain-specificity is important given suggestion that educator beliefs may vary across domains (i.e., self-efficacy for numeracy instruction can differ from self-efficacy for literacy instruction; Gerde et al., 2018). Given the prevalence of ECEC-based self-regulation interventions, investigation of educator beliefs that can influence program engagement, practice and child outcomes is of importance.
Theoretically, educator beliefs have been positioned as central to educator behavior including instructional practice and engagement with training. Applying the principles of Social Learning Theory to receptiveness to “innovations”—which includes, but is not limited to, openness to and implementation of a novel approach—Bandura (2006) suggested the interplay between behavioral, cognitive and environmental factors as contributing to innovation adoption. For instance, Bandura (2001) emphasized the importance of cognitive factors for influencing change in behavior (e.g., individuals are less likely to enact something if they think it is unimportant or ineffective) and influencing interpretations of the environment (e.g., individuals are less likely to enact something if they perceive the environment as lacking the necessary supports). In his research, Bandura (2001) highlights beliefs, including educator attitudes and self-efficacy, as important variables influencing educator behavior. Within other models of educator behavior and child outcomes (e.g., multidimensional models of professional competence; Baumert and Kunter, 2013; Blömeke, 2017; models of effective professional development; Fukkink and Lont, 2007; Zaslow et al., 2010) the integration of both professional knowledge and professional beliefs for enhancing educator practice and outcomes is likewise considered essential. In this context, knowledge and beliefs function in a distinct but complementary manner for influencing behavior.
In terms of beliefs impacting educator behavior, empirical evidence suggests educator perceptions of their own knowledge as influential to both practice and engagement with professional learning. Variability in perceptions of one’s own knowledge has been found to be associated with information-search behaviors as well as assimilation of new information (Park et al., 1988; Radecki and Jaccard, 1995). That is, greater confidence in one’s knowledge—regardless of the accuracy of these perceptions—is associated with lesser motivation to seek out or acquire new information (Radecki and Jaccard, 1995). This is particularly problematic given the low correspondence between genuine and perceived knowledge (Sangster et al., 2013; Hammond, 2015). Further, research suggests those with low confidence in their knowledge, or high recognition of gaps in their knowledge, demonstrate: 1) a better global comprehension of new information; 2) a greater likelihood to downgrade the importance given to old pre-learned information; and, 3) a greater tendency to resolve conflicts between old and new information by giving preference to new information (Park et al., 1988). In education, confidence in knowledge is also linked with instructional practice, yet the exact nature of the relationship between knowledge and receptiveness to intervention remains unclear (Borg, 2001).
Pedagogical attitudes are another belief identified as shaping educator practice for support children’s development. For instance, educator endorsement of child-centred learning (i.e., children as ahving shared authority and reciprocity in learning, vs. their passive reception of knowledge and instruction; Hur et al., 2015), is associated with organized classroom structures (Rimm-Kaufman et al., 2009) and the promotion of children’s autonomy and decision-making (McMullen et al., 2006)—both of which are associated with enhanced self-regulation. Children who are taught by educators taking a child-centred approach also tend to show enhanced outcomes in both academic (Marcon, 2002) and non-academic domains (Hur et al., 2015). Research also suggests that the alignment of educators’ domain-specific (e.g., self-regulation) attitudes and related training is important for adoption of training-endorsed practice (Schultz et al., 2010; Brackett et al., 2012). In the context of self-regulation and learning teacher attitudes about self-regulated learning have been evidenced as positively correlating with and predicting self-reported practices (i.e., the design of learning environments and implementation of instructional strategies conducive to self-regulated learning; Dignath-van Ewijk and van der Werf, 2012; Steinbach and Stoeger, 2018; Yan, 2018) as well teacher openness to engaging with and implementing professional learning (Steinbach and Stoeger, 2018), although these findings have been mixed (Spruce and Bol, 2015).
Lastly, educators’ pedagogical self-efficacy—beliefs about their capacity to engage in practices that achieve desired instructional outcomes (Bandura, 1977)—are found to influence educator’s willingness and efficacy for implementing endorsed practices. Where educators are confident in their ability to implement instructional practices, research shows they are more likely to do so (Turner et al., 2011). In relation to self-regulation, research finds positive associations between educator self-efficacy and the implementation of practices suggested to be important for self-regulation development (e.g., greater support and responsiveness, establishment of positive classroom climates; Guo et al., 2012). In the context of children’s outcomes, however, there is research to suggest a dyadic relationship between teachers self-efficacy to support self-regulation and the expression of children’s self-regulatory abilities. In considering the effects of children’s behavior on teacher self-efficacy Zee et al. (2016) demonstrated externalized behavior as negatively predicting teacher self-efficacy for supportive practice. Findings also suggested that this associations was further exacerbated by the perceived level of classroom misbehavior. Conversely, the same study also found a positive association between children’s prosocial behavior and teacher self-efficacy to engage in supportive practices. Together these findings suggest triadic reciprocal causation (Bandura, 1986) between teacher self-efficacy, educator behavior and children’s self-regulation and necessitate the need for a scale which allows for the investigation of this within early childhood samples.
This study sought to develop and evaluate a tool for measuring educators’ confidence in knowledge, attitudes and self-efficacy in relation to fostering young children’s self-regulation. Evaluation of the Self-Regulation Knowledge, Attitudes, and Self-Efficacy (Self-Regulation KASE) scale’s construct validity, reliability and predictive validity were conducted utilizing a sample of educators participating in a cluster randomised controlled trial evaluation of the Preschool Situational Self-Regulation Toolkit (PRSIST) Program (Howard et al., 2020). Baseline data (i.e., prior to intervention) were used to evaluate the construct validity and reliability of the scale. Post-intervention data were used to investigate the predictive validity of the Self-Regulation KASE scale with regard to: children’s self-regulation after a year with control group educators (i.e., to what extent did educators beliefs predict child self-regulation, uninfluenced by intervention); and, educators engagement with and perceptions of the intervention. It was expected that lower levels of educator confidence in knowledge and more positive attitudes and higher self-efficacy would be associated with greater program fidelity, thereby suggesting a greater “readiness for change.” It was further expected that child outcomes would be predicted by these educator beliefs, thereby supporting these factors (as captured by this scale) as correlates of children’s development and outcomes.
MATERIALS AND METHODS
Participants
Participants for this study were recruited from 52 ECEC services to ensure diversity in geography (75% metropolitan), catchment area SES (socioeconomic deciles 1–10; M = 6.20, SD = 2.48), and statutory government assessment rating (i.e., 44% Exceeding, 50% Meeting, 4% Working Toward, 2% unrated against the National Quality Standard). From these services, consent was obtained for 180 educators working with children in their final pre-school year. Complete Self-Regulation KASE scales were returned by 165 educators (98.8% female), a 91.7% participation rate. Participating educators were diverse in their qualifications (4-years degree, n = 61; 2-years diploma, n = 56; 1-year certificate, n = 41; no formal qualifications, n = 7), positions (Director, n = 9; Room Leader, n = 30; Educators, n = 126), employment status (full-time, n = 99; part-time, n = 47; casual, n = 10, did not report, n = 9), and years of experience (M = 10.41, SD = 7.12; range = 0.17–36.00). On average, respondents were employed in their current workplace for 4.35 years (SD = 3.70; range = 0.00–20.00). Responses to 19 individual items were missing for a small number of participants (n = 6). Rather than estimate these values these cases were listwise delete from each analysis.
Predictive validity of children’s self-regulation was investigated in the control group. This subsample was comprised of 66 early childhood educators (98.5% female), from 24 services, who provided start-of-year Self-Regulation KASE data and were still working in the service at post-test data collection (to ensure sufficient opportunity to impact children’s development). While the initial sample included educators from 26 services, one service was excluded from analyses given all participating educators were no longer working in the service at post-test data collection and the second was excluded as they were unable to recruit child participants. The self-regulation of their 207 control group children (47.8% girls, mean age = 4.99 years, SD = 0.39; range = 3.74–5.88) was assessed an average of 6 months after administration of Self-Regulation KASE scales to educators (M = 203.78 days, SD = 18.76, range 175.50–239.00).
Predictive validity of educators’ program engagement and perceptions was examined with the 56 intervention group educators (100% female), from 24 services. As above, the initial sample included educators from 26 services, however, one service was excluded as participating educators were no longer working in the service at post-test data collection and the other did not participate with the program as they were unable to recruit child participants. Participants again included only those who were still working in the service in the same role at post-test data collection and completed all measures. Given random assignment to groups, characteristics of the intervention and control group participants were consistent with those of the full sample (i.e., educator characteristics, child characteristics, average time from baseline to post-test). Informed, written consent was obtained for all participating educators and from the parents/caregivers of all children from whom data were collected.
Measures
Educator Knowledge, Attitude and Self-Efficacy Scale
The Self-Regulation KASE scale was developed to measure educators’ cognitive beliefs (i.e., perceived confidence in knowledge, attitudes and self-efficacy) in relation to supporting the development of early self-regulation in ECEC contexts. The content of the Self-Regulation KASE scale was devised and revised following a three-step approach (similar to that outlined by Osterlind, 2006). First, a content review of the topic was conducted to determine aspects important for early self-regulation development. On the basis of this review, 45 items were developed that distributed across three hypothesized subscales: confidence in knowledge of self-regulation and self-regulatory development (16 items); attitudes on the nature and importance of early self-regulation (10 items); and self-efficacy for supporting self-regulation (19 items). To reduce positively skewed responses among participants, items in the attitudes subscale included four reverse-scored items. Scale items were then reviewed by an independent sample of 50 early childhood educators for items’ clarity, comprehension and appropriateness and the items were revised on the basis of this feedback.
The final revised scale consisted of 45 statements distributed across three subscales: confidence in knowledge (e.g., “I understand the range of factors that undermine children’s self-regulation”), attitudes (e.g., “I think educators play an important role in fostering children’s self-regulation”) and self-efficacy (e.g., “I feel confident that I can challenge and extend children’s self-regulation abilities in everyday activities”). Whereas self-report measures routinely adopt Likert scales to indicate subjective interpretations of degree (e.g., strongly agree), frequency (e.g., very often) or accuracy of item statements (e.g., very true), the Self-Regulation KASE scale involves a 0–100 rating (following the direction of Bandura, 2006). This was done for two main reasons: 1) easier interpretability for respondents as a percentage (e.g., “I believe I know ∼X% about this topic;” “I am X% confident I could implement this to positive effect”); and 2) to potentiate sufficient sensitivity to change (whereas even just a one point improvement on a five-point Likert scale requires a substantial real-world change to detect—e.g., from “most of the time” to “all the time”). In the current scale, ratings ranged from 0 to 100 for each item in the confidence in knowledge (from 0 = “no knowledge” to 100 = “know everything”), attitudes (from 0 = “do not agree” to 100 = “fully agree”) and self-efficacy subscales (from 0 = “cannot do” to 100 = “very certain can do”). At the time of the preliminary review (see above) educators reported to the researcher that the scale was intuitive and consistent with how they reflect on knowledge and skill (e.g., “I am 80% confident I can do this”). No respondents who completed the scale in the preliminary review or in the current study reported difficulty using this scale (and there were no anomalous values or patterns indicating issues in understanding), and data showed good range and distribution (Table 2).
Preschool Situational Self-Regulation Toolkit Assessment
The PRSIST Assessment (Howard et al., 2019) is an observational measure of early self-regulation whereby children engage in activities and are rated on items relating to their cognitive self-regulation (e.g., “Was the child engaged in the activity throughout its duration?”) and behavioral self-regulation (e.g., “Did the child remain in their seat and rarely fidget?”). The first activity is a group memory card game whereby a group of four children take turns flipping two-cards over at a time to find matching pairs. The number of matching pairs varies by child age (e.g., Eight pairs for 4-year-olds, 14 pairs for 5-year-olds) with each game taking approximately 10 min to complete. The second activity is an individual curiosity boxes activity which takes approximately 5-min to complete. In this activity children are presented with three boxes of increasing size and are asked to guess the contents of each box. To guess, children are instructed to follow four sequential steps and provide a guess after each step, this includes: 1) looking at the box (no touching); 2) gently lifting the box (no shaking); 3) shaking the box; and 4) closing their eyes and feeling the object in the box (no peeking). Rather than accuracy, children’s performance on each of these tasks is scored based on observed behaviors. Specifically, observers rate each item on a seven-point Likert scale, with these scores reflecting the frequency and/or extent of that behavior. Children’s self-regulation was rated at the end of each activity, yielding two self-regulation ratings per child, which were averaged to derive cognitive and behavioral self-regulation indices. For this study the PRSIST Assessment was administered by trained research assistants who had exceeded minimum inter-rater reliability thresholds (i.e., a minimum correlation between ratings greater than r = 0.70 a mean difference in ratings less than 0.75 points and at least 80% of item ratings within one point). Training included the completion of an online training and assessment of rating (www.eytoolbox.com.au) as well as five joint observation and rating sessions alongside a member of the research team using video data. This measure has shown good construct validity, reliability (α ranging from 0.86 to 0.95), and concurrent validity with task-based self-regulation (rs ranging from 0.50 to 0.63) and school readiness measures (rs between 0.66 and 0.75; Howard et al., 2019).
Educator Program Engagement
Educators’ engagement with the program was evaluated in terms of their completion of the online professional development modules. This was captured via log in and tracking functionality of the program website (and confirmed with educator report). A stated requirement of the intervention was the educators’ engagement with the online training modules. Participant engagement was considered as an ordinal construct (i.e., 0 = did not make any attempt to engage with online training, 1 = engaged with less than half of the online training modules; 2 = engaged with more than half of the online training modules; and, 3 = engaged with all of the online training modules).
Educator Program Perceptions
An adaptation of the Teacher Attitudes about Social and Emotional Learning (TASEL; Schultz et al., 2010) questionnaire was administered to intervention group educators at the end of the program, over 6 months later (M = 197.46 days, SD = 18.12, range = 161.50–225.60). The original TASEL questionnaire includes 22-items scored on a six-point Likert scale (from 1 = “strongly disagree” to 6 = “strongly agree”) yielding six subscales (for the complete list of items and subscales, see Schultz et al., 2010). This study used only eight relevant items relating to: 1) self-perceived confidence to deliver the program (Competence); and, 2) perceptions of program effectiveness (Effectiveness). The original wording of each item was retained, with “The PRSIST program” identified as the program and “self-regulation” identified as the targeted skill (e.g., “Programs such as the PRSIST program are effective in helping children learn self-regulation skills”).
Procedure
Prior to any data collection, written informed consent was obtained from the centre directors, educators and parents/caregivers of children who participated in this research. Proceeding this, the Self-Regulation KASE scale was distributed to participants electronically (or hard copy via registered post as needed) at the time of baseline data collection, before commencement of the intervention. Completed scales were collected either by research assistants attending the service for child data collection or emailed back electronically. Predictive validity measures (i.e., PRSIST Assessment, TASEL adaptation, engagement metrics) were collected at post-test assessment, per protocols published prior to study commencement (Howard et al., 2020). The average duration between baseline and post-test assessment was 200.62 days (SD = 18.52, Range = 161.50–239.00). Ethics approval for this research was provided by the University of Wollongong’s Human Research Ethics Committee (2017/451).
Plan for Analysis
Construct validity of the Self-Regulation KASE scale was evaluated using exploratory factor analyses (EFA) and internal consistency analyses. Given that traditional analyses overlook other important features of a scale’s function, however, Rasch analyses were also conducted. Rasch analyses permitted the additional evaluation of: whether items discriminated well between those higher and lower in the underlying construct (confidence in knowledge, attitudes, self-efficacy), item misfit; whether the scale functioned similarly across respondent characteristics (e.g., educator qualifications), or differential item functioning; whether some items were too highly correlated, or local dependence; and whether each subscale measured a single underlying construct, or unidimensionality. Together, the analyses offer comprehensive and robust evaluation of validity, reliability, and appropriate function of the scale—essential conditions for its use in subsequent research.
To also investigate the predictive validity of educators’ responses to Self-Regulation KASE, linear regression analyses were conducted. Educators’ start-of-year Self-Regulation KASE scores were used to predict, at end-of-year: 1) child self-regulation scores (control group); and, 2) engagement and perceptions of the program (intervention group). To predict end-of-year child outcomes, a room-average of child self-regulation scores were regressed on room-average Self-Regulation KASE scores, given the influence of multiple educators per child, and small and inconsistent numbers of educators per room that precluded multi-level analyses. Further, ordinal logistic regression was also conducted on the intervention group educators’ start-of-year Self-Regulation KASE scores to predict engagement with the professional development training.
RESULTS
Construct Validity: Exploratory Factor Analysis
First, separate EFAs were conducted for each item set (confidence in knowledge, attitudes, self-efficacy), using maximum likelihood estimation and oblique (direct oblimin) factor rotation as it was expected that items would be correlated. The number of factors extracted was determined by the Guttman-Keiser criterion (eigenvalues > 1; Kaiser, 1960) and inspection of scree plots. Item assignment was determined by factor loadings (>0.30) and theoretical justification (in cases of cross-loadings). In all cases, Kaiser-Meyer-Olkin (KMO) values were acceptable (all >0.75) and Bartlett’s tests of sphericity were significant (ps <0.01), indicating that the sample and inter-item correlations were sufficiently large to justify EFA analysis. All items retained in the final scale and their descriptive statistics, factor allocation and factor loadings are provided in Table 1.
TABLE 1 | Descriptive statistics for Self-Regulation KASE items by subscale and EFA factor loadings.
[image: Table 2]Confidence in Knowledge
For the 16 items on confidence in knowledge of self-regulation, examination of eigenvalues and scree plots supported a one-factor structure that explained 74.8% of the variance in educators’ ratings. All items loaded well on this factor. Reliability analysis indicated high internal consistency for confidence in knowledge items (α = 0.98).
Attitudes
For the 10 attitude items, eigenvalues and scree plot supported a three-factor solution that explained 60.7% of the variance in educators’ responses. The first factor can broadly be considered as attitudes around the importance and development of self-regulation, consisting of three items. Although loading most highly on a separate factor, two additional items cross-loaded onto this factor and were conceptually similar, and thus were included in this factor. Reliability analysis indicated high internal consistency amongst these items (α = 0.81). The resultant factor thus includes items around: the importance of early self-regulation; its growth with age; and, educators’ role in supporting its growth. The two other attitudes factors were unreliable (αs = 0.66, 0.44), and thus were not considered for further analysis. To confirm the one-factor structure, a final EFA was conducted on retained items, which yielded a one-factor structure that explained 58.6% of the variance.
Self-Efficacy
For the 19 items on self-efficacy to support children’s self-regulation, eigenvalues suggested a four-factor structure with a strong first factor explaining 56.4% of variance (the second through fourth factor each explained <10%), whereas scree plots suggested a one-factor structure. All factor loadings were >0.39 on the first dominant factor, providing further support for a one factor solution. Reliability analysis indicated high internal consistency amongst these items (α = 0.95), supporting this one-factor solution.
Modern Test Theory Evaluation: Rasch Analysis
The polytomous Rasch model (PRM) with partial credit parameterization was run for all subsequent analyses, using Rasch Unidimensional Measurement Modeling 2030 software (Andrich et al., 2010).
Model Fit
Overall fit of the data to theoretical expectations of the Rasch model is tested by the item-trait interaction Χ2 statistic, whereby the null hypothesis is that the data fit the model. All three subscales indicated good fit to the model (all ps > 0.10; Table 2). The person separation index (PSI), which provides a reliability estimate similar to Cronbach’s alpha, indicated good to excellent reliability (0.79–0.96) for all three scales.
TABLE 2 | Fit of subscales to the Rasch Model.
[image: Table 1]Item Fit
Each item was examined to determine whether they discriminated well between those higher and lower in the underlying construct (e.g., confidence in knowledge). Item misfit is detected by: 1) fit residuals that exceed the acceptable ranges (i.e., <−2.50 or >2.50); 2) significant chi square and F statistics, whereby the null hypothesis is that an item fits the Rasch model (i.e., p < 0.05 indicates misfit); and 3) graphically through each item’s characteristic curves (ICCs), which plots the item’s raw data against the theoretical model estimates. Inspection of fit statistics and ICCs indicated misfit in three items of the confidence in knowledge subscale: I understand what self-regulation is, fit residual = 3.50, Χ2 = 12.94, p < 0.002, F = 4.95, p < 0.009; I understand the ingredients of successful self-regulation are (i.e., the factors that are required for a child to succeed in self-regulating), fit residual = −4.43, Χ2 = 7.67, p <0.03, F = 7.75, p < 0.001; I understand how language influences children’s self-regulation, fit residual = 2.88, Χ2 = 1.57, p = 0.46, F = 0.47, p = 0.623). In the Self-Efficacy subscale, misfit was detected in seven items: I feel confident that I can actively improve (over and above what can be expected due to increasing age) a child’s self-regulation over the course of a year, fit residual = 3.74, Χ2 = 13.60, p < 0.002; F = 4.92, p < 0.009; I feel confident that I can have an impact on the aspects of my setting that influence children’s self-regulation, fit residual = 3.17; I feel confident that I can communicate productively with co-workers about children’s self-regulatory needs, fit residual = 3.17, I feel confident I can observe children to understand their developmental progress in self-regulation, F = 8.01, p < 0.001; I feel confident I can support children to quickly recover from negative emotional states, fit residual = 2.74; I feel confident discussing children’s challenging behaviors with parents, fit residual = 2.51; I feel confident I can support children’s self-regulatory development even without support from the home, fit residual = 6.56, Χ2 = 53.63, p < 0.001; F = 13.08, p < 0.001. For a summary of fit and misfit statistics see Table 3. Misfitting items were removed due to these issues of misfit and, on further reflection on the scale items, conceptual misalignment with remaining items. All other subscales indicated appropriate item fit.
TABLE 3 | Individual item fit of the three subscales.
[image: Table 3]Differential Item Functioning (DIF)
DIF was conducted to evaluate whether the scale functioned similarly across respondent characteristics (e.g., educator experience). That is, DIF evaluates whether two or more groups of individuals with differing characteristics (e.g., recent graduates, mid-service professionals, long-service professionals) with the same levels of the trait respond differently to certain items. Ideally, measurement scales should be sample independent, and significant DIF can indicate misfit to the Rasch model. We evaluated DIF as a function of: 1) educator qualification; and 2) number of years in the sector. DIF was found for one item in the Attitudes subscale: I think that my practices (e.g., routines, room layout, activities provided for) can have an impact on children’s self-regulation (F = 7.78, p < 0.001). This item was removed from the scale due to its differential item functioning.
Test of Local Dependence
An important assumption of the Rasch model is that how a person responds to one item should not affect their response on any other. In order to test this assumption a principal components analysis (PCA) is run on standardized residuals (the “left over” components after the variance associated with the construct under measure is extracted from the data; Tennant and Conaghan, 2007). The residual correlation matrix revealed that in the confidence in knowledge subscale, four pairs of items were highly correlated (r > 0.30): I understand the ways that self-regulation will influence a child’s choices, behaviors and reactions with Item 3 (r = 0.48); I understand the different types of self-regulation, and the ways each can manifest in a child’s behaviors with Item 4 and Item 5 (rs = 0.31 and 0.32); and I understand how taking risks influences children’s self-regulation with Item 10 (r = 0.32). In Self-Efficacy, the residuals were highly correlated for Item 4 with I feel confident that I can use observation data to plan effective strategies to support each child’s self-regulatory development (r = 0.47); and Item 9 with I feel confident discussing children’s challenging behaviors with parents (r = 0.33). The italicized items above were removed on the basis of retaining the stronger item (e.g., had less effect on subscale reliability, most conceptually aligned), which resolved these response dependency issues and significantly improved fit statistics (from p = 0.29 to p = 0.86 of the item trait interaction Χ2). The decision was made to retain item 9 over I feel confident discussing children’s challenging behaviors with parents, given the latter was problematic in terms of item misfit.
Unidimensionality
Final analyses evaluated whether resultant subscales measured a single underlying construct. When a small number of cases are significantly different from each other (<5% of the total sample) this is taken as evidence of the scale’s unidimensional structure. Smith’s (2002) t-tests at the 5% level indicated that subscale for Attitudes (3.6%) had a unidimensional structure. The self-efficacy (8.5%) and confidence in knowledge (16.7%) subscales indicated some evidence of violation of unidimensionality assumptions (Table 2), suggesting these subscales may have been tapping into more than one common dimension. A final EFA was conducted on the Rasch-reduced scale to further examine this possibility.
Final EFA on Rasch-Reduced Scale
A final EFA was run on all retained scale items. Again, the KMO statistic indicated sufficient sampling, KMO = 0.91, and Bartlett’s test of sphericity was significant X2(300) = 3,482, p < 0.01. Eigenvalues and scree plots supported a three-factor structure—such that all items loaded on their anticipated confidence in knowledge, attitudes or self-efficacy subscale—that explained 69.1% of the variance. Item allocations and factor loadings are presented in Table 1.
Correlations Between Subscales
Correlation analyses were used to investigate the relationship between the three subscales after item removal. Results suggest that correlations between all subscales were statistically significant (ps < 0.01). Analysis showed moderate associations between attitudes and self-efficacy (r = 0.49) and weaker associations for confidence in knowledge with attitudes (r = 0.25) and with self-efficacy (r = 0.39).
Prediction of Child Outcomes: Linear Regression
To extend evidence for the validity of the scale in relation to its associations with educators’ actual behaviors and child outcomes, two linear regressions were undertaken. In the control group subsample, when all predictor variables were analyzed together educator attitudes at the start of the year significantly predicted children’s end-of-year self-regulation scores, F (3, 20) = 4.39, p = 0.016, R2 = 0.40, β = 0.52, p = 0.017, as well as change in children’s self-regulation scores across the year (i.e., evaluated by inclusion of children’s baseline self-regulation as a covariate), F (4, 19) = 3.97, p = 0.017, R2 = 0.46, β = 0.44, p = 0.045. Neither confidence in knowledge nor self-efficacy significantly predicted children’s self-regulation outcomes. All predictor standardized beta (β) weights and p values are reported in Table 4.
TABLE 4 | Predictors of children’s scores on the Preschool Situational Self-Regulation Toolkit (PRSIST) Assessment.
[image: Table 4]Prediction of Perceived Program Effectiveness and Competency to Implement: Linear Regression
Linear regression analyses were undertaken to examine the relationship between educators’ confidence in knowledge, attitudes and self-efficacy and: 1) educator perceptions about the potential efficacy of self-regulation intervention programs like the PRSIST program; and 2) educators’ perceived competency to implement the PRSIST program, controlling for years of experience. When all predictor variables were analyzed together only the self-efficacy subscale was a significant predictor of educators’ perceptions of self-regulation program effectiveness, F (4, 51) = 2.69, p = 0.041, R2 = 0.17, β = 0.37, p = 0.037, and their perceived competence to implement the PRSIST program, F (4, 51) = 2.19, p = 0.084, R2 = 0.15, β = 0.37, p = 0.037. Confidence in knowledge and attitudes were not significant predictors for either outcome variable (although attitudes was a significant predictor of perceived effectiveness when considered independently, F (2, 53) = 2.58, p = 0.085, R2 = 0.09 β = 0.30, p = 0.029). All predictor standardized beta (β) weights and p values are reported in Table 5.
TABLE 5 | Predictors of educators’ perceptions of program effectiveness and competence to implement the PRSIST program.
[image: Table 5]Prediction of Educator Engagement: Ordinal Logistic Regression
Finally, to investigate the extent to which Self-Regulation KASE ratings predicted educators’ actual engagement with the PRSIST program, an ordinal logistic regression was run using participation in the online professional development modules as the outcome variable. Results indicated that none of the subscales significantly predicted educator engagement in the online professional development training when analyzed together, χ2(3) = 4.20, p = 0.241: confidence in knowledge, B = −0.001, SE = 0.015, p = 0.971 (95% CI: −0.03 to 0.03); attitudes, B = 0.048, SE = 0.037, p = 0.196 (95% CI: −0.03 to 0.12); and self-efficacy, B = 0.014, SE = 0.029, p = 0.644 (95% CI: −0.04 to 0.07).
While these results indicated no significant prediction of educator beliefs on their engagement with the intervention, there was a priori theoretical reason to expect that these beliefs may be influential to educators’ instigation of an intervention. Follow-up binary logistic regressions thus regressed child self-regulation outcomes on educators’ instigation of the intervention (0 = did not commence, 1 = any to complete engagement). Results indicated both attitudes, χ2(1) = 6.94, p = 0.008, OR = 1.09 (95% CI: 1.02–1.17), p = 0.015, and self-efficacy, χ2(1) = 4.80, p = 0.028, OR = 1.06 (95% CI: 1.00–1.12), p = 0.035, significantly predicted whether educators instigated engagement with online professional development, however, confidence in knowledge was not a significant predictor, χ2(1) = 2.24, p = 0.134, OR = 1.02 (95% CI: 0.99–1.06).
DISCUSSION
The current study sought to develop and evaluate a new self-report measure of early childhood educators’ confidence in knowledge, attitudes and self-efficacy for supporting children’s self-regulation development. Evaluation of the Self-Regulation KASE scale supported a 25-item scale yielding three distinct—yet related—reliable subscales: confidence in knowledge about self-regulation (10 items); attitudes around the importance and development of self-regulation (four items); and self-efficacy to support self-regulation development (11 items). Predictive validity was also demonstrated. For participants engaging in routine practice, educators’ attitudes at baseline significantly predicted children’s end-of-year status and change in self-regulation, more than 6 months later. For educators engaged in a practice-based self-regulation intervention, self-efficacy at baseline predicted educator perceptions around the effectiveness of the program and their confidence to implement it. In contrast to other scales for assessing educators’ cognitive beliefs in relation to child development, this scale provides: insights specifically related to child self-regulation; integration of multiple important factors influencing educators’ practice and readiness for change; and predictive validity evidence supporting this. While further use of this scale should be evaluated among different and broader samples of early childhood educators, the triangulation of validity evidence supports the integrity and practical utility of the Self-Regulation KASE scale.
Results indicated a valid and reliable four-item attitude subscale, capturing aspects related to the importance and development of early self-regulation. While educator attitudes around self-regulation were generally positive (e.g., early self-regulation is important; educators can have an impact on children’s self-regulation), this was not universally the case and variability in responses predicted children’s end-of-year self-regulation status and change for those engaging in routine practice. This is consistent with suggestions that educators’ attitudes towards children’s learning differentially predict adopted practices (McMullen et al., 2006) and the developmental outcomes of children in their care (Youn, 2016). Replication of this finding in the current study, in relation to self-regulation, suggests the valid and sensitive capture of educators’ self-regulation attitudes using this scale.
For those engaging in a professional practice intervention, contrary to expectations (Bandura, 2006) educator attitudes at the commencement of the study were not significantly associated with their program perceptions (i.e., program effectiveness and competence to implement) or engagement with the professional development training (Steinbach and Stoeger, 2018). Given the positive association between attitudes and self-efficacy (Savolainen et al., 2012; Özokcu, 2018), and their moderate correlation in these data, it may be that when analyzed concurrently self-efficacy serves as a stronger, more-direct predictor of educators’ program perceptions and engagement. Attitudes, by contrast, might have a more indirect role in this regard (e.g., attitudes influencing information search behaviors and self-efficacy). Alternatively, it may be that other factors related to the individual (e.g., educator burnout) or the organization (e.g., perceived curricula or managerial support) play a moderating role (Ransford et al., 2009). When analyzing engagement as a binary construct, however, educators attitudes did predict whether educators made any initial attempts to engage with the program (irrespective of whether they completed it). This finding is consistent with the literature which suggests cognitive beliefs such as attitudes to be important for intentions to engage with professional learning (Demir, 2010; Dunn et al., 2018). It is important for future research to investigate the nature of this relationship between educator attitudes, behavior and children’s self-regulation outcomes.
Consistent with suggestions in the literature (Deforest and Hughes, 1992), educators’ self-efficacy was the stronger predictor of perceptions of effectiveness of the self-regulation intervention and their competence to implement it. While perceptions of a program and its probability of success are likely to be important precursors to engagement with said program, findings from this study did not support a significant association between educator self-efficacy and variable engagement with the program. When analyzing engagement as a binary construct, however, self-efficacy did predict whether educators made any initial attempts to engage with the program (irrespective of whether they completed it). Rationalizing this finding, engagement with the intervention may have been moderated by contextual factors (e.g., time, managerial support, accessibility of resources) or educator perceptions regarding the novelty of content (i.e., whether or not it contained already acquired information). Nevertheless, the above findings in conjunction with evidence for the variability of self-efficacy across content areas (i.e., self-efficacy differs across mathematics and literacy instruction; Gerde et al., 2018) highlights the necessity for measurement of domain-specific self-efficacy where currently it is often measured as a general construct (e.g., the Teacher Sense of Efficacy Scale; Tschannen-Moran and Woolfolk Hoy, 2001). The validation of a reliable scale for measuring educators’ self-efficacy to support self-regulation development is thus potentially useful for appraising readiness for change in ECEC-based self-regulation interventions.
While research supports the facilitative role of educator self-efficacy for children’s outcomes—a finding which was non-significant in the current study—it may be that other factors moderated the strength of this association. For instance, despite educator confidence to support self-regulatory development, structural aspects within the ECEC setting (e.g., time, allocation of resources, managerial support) may have inhibited the enaction of such practice. In the instance that educators did enact practice supportive of self-regulatory development, confounding variables related to the child (e.g., sleep, stress, language abilities; Blaire, 2010; Bohlmann et al., 2015; Williams et al., 2017), the home learning environment (e.g., parental instruction; Williams and Berthelsen, 2017) or peers (Montroy et al., 2016a) may have exerted a stronger influence on children’s self-regulatory development. Despite a non-significant finding in these data, the development and validation of a scale measuring educators self-efficacy specifically with regard to supporting early self-regulation potentiates further investigation of the suggested relationship between self-efficacy, enacted practice and children’s self-regulatory outcomes (e.g., Guo et al., 2012).
Despite a documented tendency for respondents to overestimate their knowledge (Epstein et al., 1984), there are also findings that confidence in knowledge is influential to consequent behaviors (Radecki and Jaccard, 1995; Borg, 2001; Sanchez, 2014). This scale captured variability amongst educator responses of their confidence in knowledge; however, this did not predict educators’ perceptions of, or engagement with, the program, or children’s self-regulation outcomes. Indeed, there is a prevailing lack of clarity around the specific nature of this purported relationship. On the one hand, low confidence in knowledge has been associated with implementation of shallower learning experiences (e.g., lecturing vs. interactive child-centred approaches) and the avoidance of direct instruction and spontaneous or impromptu teaching (Borg, 2001, Borg, 2005). On the other hand, studies examining confidence in knowledge in grammar instruction have reported a negative relationship between confidence in grammar knowledge and incidence of grammar instruction (Pahissa and Tragant, 2009). While the exact nature of the relationship between confidence in knowledge and learning/instructional practice is unclear, the current scale provides a means from which to further investigate these issues.
Limitations and Future Directions
Following from these comprehensive analyses (i.e., EFA, Rasch) and triangulation of results (i.e., predictive validity) to evaluate this scale, future research should seek to confirm the structure and function of the scale through confirmatory factor analysis with different and broader samples of educators. While the high proportion of females in this sample (98.8%) is reflective of the sector, future research should seek to explore potential gender differences in terms of the scale’s function. Given the good range in distribution afforded by the 0–100 scale and extending the utility of the scale, future research should also seek to investigate the extent to which self-report ratings on this scale are susceptible to change (i.e., after time) to examine the viability of this scale as measure of change for self-regulation interventions targeting educator characteristics and instructional practice.
Conclusion
Results from this study demonstrate support for the viability of this educator-report questionnaire of their confidence in knowledge, attitudes and self-efficacy around supporting early self-regulation development. The scale showed converging evidence of construct reliability and predictive validity, which potentiates theoretical, empirical and intervention research for exploring early childhood educators’ roles in generating change in children’s self-regulation (and under what conditions this occurs). Given the importance of self-regulation for children’s short- and long-term outcomes, and the significant role of early education in influencing this development, this scale is an important facilitator for understanding those characteristics that are likely to underpin the engagement, learning and practices of educators in relation to fostering children’s early self-regulation.
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Effectiveness Competence

B SE B B SE B
Confidence in -0.007 0005 -0.191 -0008 0006 -0.84
knowledge
Attitudes 0009 0012 0124 0002 0014 0023
Self-efficacy 0022 0010 0368 0026 0012 0373
Years in industry 0008 0012 0089 -0010 0014 -0091

B, unstandardized regression weights: SE, Standard error for the unstandardized beta;
standardized regression weights. “p < 0.05. Data in this table were derived from 56
aducators.
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Item # Fit chi p F p

residual  square

Confidence in knowledge

1 1 understand the factors that contribute to the development of self-regulation 069 087 0647 048 0617

2 I understand that seff-reguiation skills can change as children grow older 073 088 0644 038 0685

3 1 understand how a chid's sef-regulation is finked to other areas of development 1.99 556 0062 250 0.085

4 1 understand the range of factors that undermine children’s seff-reguiation -072 295 0229 169 0.188

5 I understand when sel-reguiation develops, and the extent of self-regulation chidren shouid be capableof 061 072 0697 043 0.649
at diferent ages

6 Iunderstand how to extend children who have difficulties sef-regulating, in arange of ways, tosupport their ~ ~0.41 041 0818 027 0763
development

7 I understand how to extend children who have good seff-regulation skils, in a range of ways, to support ~ ~2.26 513 0077 414 0018
their continued development

8 I understand that chidren’s abilty to self-regulate can vary across days, contexts and groups -0.19 082 0663 040 0670

9 1 understand the distinction between encouragement and praise, and the implications of each for self- -058 028 0869 020 0818
regulation

10 1 understand how different social groupings can influence chidren’s self-regulation -0.93 107 0585 068 0509
| understand what sef-regulation 3.50 1294 0001 495 0.008
1 understand the ways that seff-reguiation will influence a child's choices, behaviors and reactions -0.34 117 0556 059 0558
I understand the different types of seff-regulation, and the ways each can manifest in a chid's behaviors  1.30 099 0609 032 0724
Iunderstand the ingredients of successful self-regulation are (ie., the factors that are required forachildto  ~4.43 767 0022 775 0.000
succeed in self-reguiating)
1 understand how language influences chidren’s self-regulation 288 157 0457 047 0623
1 understand how taking risks influences children’s self-reguiation -0.89 073 0686 056 0575

Attitudes

1 I think how children self-regulate now (prior to school) is important for their ife-readiness -052 230 0317 079 0.456

2 1 think that self-regulation skills can change as children grow older -0.15 335 0187 166 0195

3 1 think educators play an important role in fostering children’s self-regulation -0.49 410 0129 202 0138

4 I think that assessment of chidren’s seff-regulation is important 043 459 0101 137 0250
Ithink that my practices (e.g., routines, room layout, activities provided for) can have animpact onchildren’s 0,86 090 0636 030 0745
seif-regulation

Self-efficacy

1 I feel confident that | can work collaboratively with co-workers in supporting children’s self-regulation 013 107 0585 032 0.726

2 I feel confident that | can implement practices that have a positive effect on children’s self-regulation 0.19 0645 0742 0317 0729

3 I feel confident that | can challenge and extend chidren’s self-regulation abilties in everyday activties 023 0264 0876 0479 0821

4 I feel confident | can engage in and extend children’s play to scaffold their self-regulatory development  ~0.046 160 0449 094 0390

5 I feel confident that | can effectively manage chidren’s challenging behaviors 0.795 193 0381 102 0361

6 Ieel conficent that | can develop chidren to be sef-directed (.e., Seff-regulated instead of other-regulated,  ~1.16 380 0142 252 0083
autonomous rather than reliant)

7 | feel confident | can effectively deal with children’s conflicts -1.38 261 0270 187 0.157

8 I feel confident | can enforce expectations consistently across the setting -0.381 058 0745 027 0757

9 I feel confident engaging children in a structured process of problem solving -1.30 670 0035 438 0014

10 1 feel confident I can work effectively with parents to promote consistency between ECEC and the home 050 038 0827 012 0880

1 Ieel confident | can provide useful information to parents about how to support their child's self-reguiatory 059 042 0808 017 0843
development at home
I feel confident that | can actively improve (over and above what can be expected due to increasing age) a 3.74 13.60 0.001 492 0.008
child's self-regulation over the course of a year
| feel confident that | can have an impact on the aspects of my setting that influence children’s self- 292 6.44 0039 255 0.081
regulation
Ifeel confident that | can communicate productively with co-workers about children’s seff-regulatory needs 252 0.67 0715 132 0271
I feel confident that | can observe children to understand their developmental progress in seff-reguiation  ~2.19 945 0008 801 0.000
I feel confident that | can use observation data o plan effective strategies to support each chid's seff- ~ -1.97 314 0207 250 0084
regulatory development
I feel confident | can support chidren to quickly recover from negative emotional states 274 494 0084 292 0103
I feel confident discussing children’s challenging behaviors with parents -251 696 0035 246 0.088
I feel confident | can support children's seff-regulatory development even without support from the home .56 5363 0000 1308 0.000

Datain this table were derived from 159 educators. tems with fit residuals <~2.5 and 2.5 are considered misfiting and appear n bold. Chisquares andF statistics (F) are evaluated against
Bonferroniadjusted p-values (o), significantat: p < 0.003 (0.05/16) for Confidence in Knowledge; p < 0.01 (0.05/5) for Attitudes; p < 0.01 (0.05/8) for Sel-efficacy one; p < 0.003 (0.05/19).
ams causing response dependeancy were considenad misfiting and are itafcized.
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PRSIST time 2 PRSIST time 2

Model 1 B SEB B Model 2 B SEB B

Confidence in knowiedge -0013 0011 -0.231 Confidence in knowledge -0.011 0011 -0.198
Attitudes 0037 0014 0516 Attitudes 0.031 0014 0.436*
Self-efficacy 0013 0014 0.194 Seff-efficacy 0013 0013 0.195
- - - - PRSIST time 1 0.303 0213 0.255

PRSIST, Preschool Situational Self-Regulation Toolkit assessment; B, unstandardized regression weights; SE, Standard error for the unstandardized beta; B, standardized regression
weights. *p < 0.05. Data in this table were derived from 66 educators and 207 children from 24 services.
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Subscale 1: Confidence in knowledge (« = 0.97)

1 1 understand the factors that contribute to the development of seff-regulation

2 Il understand that self-regulation skills can change as children grow older

3 I understand how a child’s self-regulation is inked to other areas of development

4 I understand the range of factors that undermine children's self-regulation

5 lunderstand when self-regulation develops, and the extent of sef-regulation chidren should be capable of
at different ages

6 | understand how to extend chidren who have difficuties sef-regulating, inarange of ways, to support their
development

7 lunderstand how to extend children who have good seff-reguiation skills, in a range of ways, to support their
continued development

8 | understand that chidren’s abiity to self-regulate can vary across days, contexts and groups

9 I understand the distinction between encouragement and praise, and the implications of each for self-
regulation

10 1 understand how different social groupings can influence children’s self-regulation

Subscale 2: Attitudes (« = 0.79) ]

1 Ithink how children self-regulate now (prior to schoo) is important for ther lfe-readiness 93,20

2 | think that self-regulation skills can change as children grow older 92.04

3 I think educators play an important role in fostering children’s seff-reguiation 9430

4 1 think that assessment of children’s self-regulation s important 89.94

Subscale 3: Self-efficacy (« = 0.93)

=3

I feel confident that | can work collaboratively with co-workers in supporting children’s self-regulation

1 feel confident that | can implement practices that have a positive effect on children’s seif-regulation

I feel confident that | can challenge and extend chidren’s self-regulation abilties in everyday activities

1 feel confident | can engage in and extend cildren’s play to scaffold their self-regulatory development

| feel confident that | can effectively manage children’s challenging behaviors

Ifeel confident that | can develop children to be self-directed (.e., self-regulated instead of other-regulated,
autonomous rather than reliant)

I feel confident I can effectively deal with children’s conficts

1 feel confident | can enforce expectations consistently across the setting

1 feel confident engaging children in a structured process of problem solving

1 feel confident I can work effectively with parents to promote consistency between ECEC and the home
Ifeel confident | can provide useful information to parents about how to support their child's self-regulatory
development at home

68.33
76.88
7345
63.63
66.76

66.18

66.00

75.64
7.07

73.09

SD

11.68
11.60
9.23

14.22

89.29
86.52
81.58
82.33
76.76
74.66

80.70
78.62
80.84
78.20
75.88

so Range Factor loadings
Min  Max
1831 2000 10000 0.88 0.33
1663 2000 10000 0.81 030
1597 2000 100.00 0.79
1906 000 10000 0.89 037
19.28 1000 10000 0.86 033 0.30
1869 1000 10000 0.88 0.36
19.43 000 10000 091 030
17.82 1000 10000 0.84
1856 000 10000 0.86 0.33
1654 1000 100.00 0.87
Range Factor loadings
Min  Max
5000 10000 030 037 074
4000 10000 0.70
60.00 10000 043 0.72
4000 10000 037 0.50
sp Range Factor loadings
Min  Max
13.77 20.00 100.00 0.57 0.42
1348 5000 10000 071 048
1491 4000 100.00 072 055
1501 3000 10000 044 077 0.46
1858 5000 10000 075 033
1562 000 10000 037 082
1349 5000 10000 031 082 0.3
1608 1000 100.00 080 0.5
1488 2000 100.00 082 045
17.20 1000 100.00 080
1834 000 10000 043 0.80

Mean (M), standard deviation (SD) and range are reportedfor al tems. Dataiin this table were derived from a sample of 159 educators. Items are presented and bolded for the factors they
were assioned 1o for Cronbach aloha (@) computations. Only fackar loadings 0.30 are presentad here.
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Item-trait PSI  Unidimensionality

interaction
Subscale Value (@) p

Confidence in knowledge ~ 21.30(22) 0500 096 16.7%°
Attitudes 1520(10) 0120 079 3.6%
Self-efficacy 1341(20) 0859 091 85°

PSI, person separation index. For ltem-Trait Interaction: p < 0.05 is statisticaly significant.
“Unicimensionality > 5% suggests potential mutticimensionality. These results were obained
after misfitting items were removed. Data is derived from a sample of 159 educators.
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