

[image: image1]
Development and Initial Validation of the Confidence and Motivation to Teach Primary Physical Education Questionnaire












	 
	ORIGINAL RESEARCH
published: 03 May 2022
doi: 10.3389/feduc.2022.840629





[image: image]

Development and Initial Validation of the Confidence and Motivation to Teach Primary Physical Education Questionnaire

Sharna Spittle1*, Anthony P. Watt2 and Michael Spittle3

1College of Sport and Exercise Science, Victoria University, Melbourne, VIC, Australia

2College of Arts and Education, Victoria University, Melbourne, VIC, Australia

3Institute for Health and Sport, Victoria University, Melbourne, VIC, Australia

Edited by:
Sai-fu Fung, City University of Hong Kong, Hong Kong SAR, China

Reviewed by:
Vanessa Scherman, University of South Africa, South Africa
Zeng-Jie Ye, Guangzhou University of Chinese Medicine, China

*Correspondence: Sharna Spittle, sharna.spittle@vu.edu.au

Specialty section: This article was submitted to Teacher Education, a section of the journal Frontiers in Education

Received: 21 December 2021
Accepted: 05 April 2022
Published: 03 May 2022

Citation: Spittle S, Watt AP and Spittle M (2022) Development and Initial Validation of the Confidence and Motivation to Teach Primary Physical Education Questionnaire. Front. Educ. 7:840629. doi: 10.3389/feduc.2022.840629

This research describes the development and psychometric evaluation of the Confidence and Motivation to Teach Primary Physical Education Questionnaire (CMTPPEQ). Phase 1 involved questionnaire development and quantitative analysis of reliability and use of exploratory factor analysis (EFA) to examine factor structure and validity with 161 pre-service teachers. The EFA revealed two confidence factors and five motivation factors. All factors displayed adequate internal consistency and acceptable test-retest reliability for the confidence factors and three motivation factors. In Phase 2, the measure was further evaluated and factor structure refined using confirmatory factor analysis (CFA), with 211 pre-service and 107 in-service teachers. The two-factor confidence structure of Management and Planning and Implementation was confirmed with acceptable levels of fit. Structural changes made to the motivation structure resulted in six factors: Knowledge, Practice, Introjected Performance, Professional Expectations, Student Outcomes, and Disengagement. All factors demonstrated adequate internal consistency.
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INTRODUCTION

Primary physical education provides important opportunities for children to be active in environments that support the development of movement and sports skills (Kirk, 2005; Morgan, 2005; Morgan and Bourke, 2008; Cale et al., 2014). Children who display low levels of physical activity and motor co-ordination (Morgan et al., 2013), are limited within their engagement in high quality primary school physical education (Lloyd et al., 2014; Lopes et al., 2017). Thus, it is important that teachers are confident and motivated to teach in physical education.

In Australia, as in many countries (O’Sullivan and Oslin, 2012; Freak and Miller, 2017), primary school physical education is regularly delivered by generalist primary teachers, who typically do not have specialist training in physical education (Lynch et al., 2017; Randall and Griggs, 2021). There is some debate as to whether generalist or specialist teachers are best placed to deliver physical education (O’Sullivan and Oslin, 2012; Freak and Miller, 2017; Jones and Green, 2017). Several studies have also highlighted challenges in the design and delivery of physical education programs (e.g., Freak and Miller, 2017; Randall and Fleet, 2021), which may influence confidence (Morgan and Hansen, 2007) and, potentially, motivation to teach physical education (O’Sullivan and Oslin, 2012).

Confidence has been depicted as an individual’s mindset toward their capabilities (Duda and Treasure, 2020). Confidence is important because it influences challenges undertaken, effort expended, and persistence (Feltz and Öncü, 2014). Consequently, confidence to teach physical education is a perceived belief about the ability to complete a range of specific tasks and handle situations in physical education. Further to this, teachers’ sense of efficacy is related to student outcomes and teacher behavior, including teaching effort and willingness to utilize new methods of delivery (Jimenez-Silva et al., 2012).

Research has consistently confirmed lower levels of confidence in teaching physical education (Morgan and Bourke, 2005, 2008; Morgan and Hansen, 2008; Randall and Fleet, 2021), however, the measures used to assess confidence have generally lacked design detail and supporting psychometric evaluation. Validity and reliability are not typically assessed or reported and measures tend to be narrowly focused on particular areas of physical education (e.g., the practical content areas) and not on the range of tasks involved in teaching physical education (e.g., planning lessons, performing assessment). The measures are also not specific to the context of primary physical education, where physical education is regularly delivered by generalist primary teachers, who typically do not have specialist training. One measure of teaching efficacy in physical education that has been developed and tested for validity and reliability is the Physical Education Teaching Efficacy Scale (PETES; Humphries et al., 2012). The PETES relates to specific teaching activities including content knowledge, applying scientific knowledge, accommodating skill differences, teaching students with special needs, instruction, using assessment, and using technology. This measure is a broad multi-dimensional measure, but is not specific to confidence in primary school contexts where generalist may deliver physical education, not linked to motivational constructs, and teaching activities may differ.

Motivation is a multi-faceted construct that consists of beliefs, perceptions, values, interests and actions that drive our behavior (Deci and Ryan, 1985). As motivation refers to an intention to act (Gredler et al., 2004), a teacher’s motivation is an important psychological factor that influences whether and how physical education is delivered in primary schools. Currently, a range of measures of general motivation and teaching motivation exist, however, none specific to physical education. Motivation has been studied extensively in relation to the student experience but the examination of motivation in teaching is quite scarce (Kaplan, 2014; Roth, 2014). Despite the existence of studies of teacher motivation (Spittle et al., 2009; Hein et al., 2012; Van den Berghe et al., 2013; Spittle and Spittle, 2014), research on the motivation of primary school teachers regarding physical education is much less evident.

As confidence is a mechanism that mediates motivation (Feltz and Öncü, 2014), the lower levels of confidence experienced by generalist primary teachers may relate to different motives around the delivery of physical education. Self-determination theory (SDT), is a wide-reaching theory concerning motivation and personality (Deci and Ryan, 1985) that may support research to identify motivational characteristics specific to teaching primary physical education. SDT (Deci and Ryan, 1985, 2000), asserts that humans exhibit differing types of motivation depending on the extent to which behavior is self-determined, and the subsequent manner in which it is regulated (Ryan and Deci, 2000b). Self-determination is achieved when an individual perceives that they are the origin of their behavior. The more self-determined behavior is, the better the motivational results. The type of motivation, rather than the amount of motivation, is believed to be a more accurate predictor of outcomes (Baumeister and Vohs, 2007).

The types of motivation; amotivation, extrinsic, and intrinsic motivation, range in terms of the extent to which the motivation is self-determined (Ryan and Deci, 2000a,b). Known as the self-determination continuum (Ryan and Deci, 2000a,b), behavior can be identified as amotivated or lying somewhere between being purely intrinsic to purely extrinsic (Ryan and Deci, 2017; Manninen and Yli-Piipari, 2021). Intrinsic motivation is the most self-determined form of motivation and involves undertaking an activity out of interest, enjoyment, or inherent satisfaction. Extrinsic motivation involves undertaking activities for reasons other than inherent interest in the activity. Amotivation is the least self-determined type of motivation and is characterized by the absence of intrinsic and extrinsic motivation. Previous research into motivation has been concerned with the quality rather than the quantity of motivation, making the type of motivation underlying behavior important (Roth, 2014). Motivation for teaching physical education continues to be explored in relation to SDT.

Developing a measure that examines both confidence and motivation would support the assessment of the beliefs and expectations influencing the decisions of teachers toward delivering physical education. Confidence (or self-efficacy) is the cognitive mechanism that mediates between sources of self-appraisal and subsequent motivation, thus, confidence contributes to motivation in a number of ways including determining goals, intensity of effort applied, level of persistence, and resilience to failure (Feltz and Öncü, 2014). Despite the capacity for confidence to impact upon motivation, both constructs have rarely been examined simultaneously and, as a consequence, no measures have been designed that can assess both constructs (Kaplan, 2014).

The aims for this research were the development and psychometric evaluation of a multi-dimensional measure of confidence and motivation to teach primary physical education. To achieve this, two phases were conducted to develop and refine the measure. Based on these aims it was hypothesized that the development of the instrument for both confidence and motivation would demonstrate satisfactory psychometric properties in terms of factor structure, validity, and reliability. In addition, as confidence is expected to be related to motivation, it was hypothesized that there would be relationships between the confidence and motivation factors.



PHASE 1


Methods


Participants

Participants were 161 pre-service teachers studying an education degree (male: n = 31; female: n = 130) with a mean age of 24.66 years (SD = 4.69). From the sample, 132 indicated they were studying to become a generalist primary teacher and 29 indicated they would be specializing in primary physical education. A specialist primary physical education teacher completes specific training; most often a minimum of six discipline units, approximately 200 h, must be completed to specialize. A sample of 25 participants completed the questionnaire again 2 weeks after initial testing to provide for test-retest reliability.



Instrumentation


Confidence and Motivation to Teach Primary Physical Education Questionnaire

The questionnaire consisted of two sections addressing confidence and motivation.

Confidence Scale. To construct the confidence section of the questionnaire, an examination of curriculum documents, learning standards and professional standards for teachers was undertaken to create a pool of potential questions (ACHPER, 2010; AITSL, 2011; VIT, 2010; VCAA, 2012) which led to the identification of nine teaching attributes. A total of 43 items that were then analyzed for similarities and reduced to 24 items, which related to the global item stem of “I am confident in my ability to.”

Motivation Scale. The motivation section of the questionnaire was constructed in accordance with the frameworks of the Academic Motivation Scale (AMS; Vallerand et al., 1992) and the Sport Motivation Scale (SMS; Pelletier et al., 1995) that are based on Vallerand (1997) interpretation of SDT. Both scales consist of 28 Likert scale style questions related to seven different subscales of motivation. Three subscales measure various types of intrinsic motivation, three measure various types of extrinsic motivation, and one assesses amotivation. The individual items in each of the scales were used as a base to develop the questions to evaluate motivation for teaching primary physical education. The item stem “Why you would teach physical education” was used.

All items developed were combined to create a two-part questionnaire, the CMTPPEQ, which consisted of 52 items to examine an individual’s confidence to teach (24 items) and motivation to teach (28 items) primary physical education. The final version of the questionnaire incorporated a 6-point Likert Scale as the response technique ranging from 1 (strongly disagree) to 6 (strongly agree).

Comprehensibility. The CMTPPEQ was initially read and reviewed for clarity by five undergraduate students with Primary Physical Education (P-6) as one of their majors. Students identified whether they felt questions were comprehensible (easy to understand) and any specific words or phrases that were difficult to understand, which resulted in minor grammatical changes.

Face and Content Validity. The questionnaire was then reviewed by five expert practitioners and researchers in the area of physical education and teacher education. Experts were asked to indicate whether they felt each item was appropriate and comprehensible and provide any necessary general feedback about each item. This led to refinement of the questionnaire into the final draft.




Procedure

Ethics approval for the research was granted by a University Human Research Ethics Committee. Following consultation and consent from lecturers of a compulsory health and physical education unit in a Bachelor of Education, questionnaires were administered during classes. Researchers provided a plain language explanation of the research and informed potential participants that participation was voluntary, and that their consent was implied by the return of the completed questionnaire. The questionnaire required less than 15 min to complete.



Data Analysis

Data analysis was undertaken to evaluate the factor structure, validity, and reliability of each of the confidence and motivation sections of the questionnaire. Exploratory factor analysis (EFA) using principal axis factoring extraction and oblique rotation was used to examine factor structure (Costello and Osborne, 2005; Gorsuch, 2013) and logical analysis was used to assist with the final factor structure (Marsh, 1998). Statistical analysis and factor analysis was undertaken using SPSS 27 and AMOS 28 software. Internal consistency of each of the subscales was assessed using Cronbach’s alpha coefficients where coefficients greater than 0.70 were considered acceptable (Nunnally, 1978). Item-subscale correlation and item-deleted alpha coefficients were used to examine the degree to which each item is a good exemplar of the subscale it is proposed to belong to. A reliability coefficient of stability was calculated using Pearson’s correlation for the test-retest data.




Results


Confidence


Exploratory Factor Analysis

Preliminary analysis of the skewness and kurtosis values indicated that the data was not normally distributed. The Kaiser-Meyer-Olkin Measure of Sampling (KMO) and Bartlett’s Test of Sphericity were examined for partial correlations. The KMO value (KMO = 0.96) supported that the sample size was adequate for factor analysis (Field, 2018). Bartlett’s Test of Sphericity was significant (p < 0.001), suggesting that there were some relationships between proposed variables. Communalities were all above 0.30.

Kaiser (1958) criterion was used to determine the initial number of factors to be rotated. Solutions for two and three factors were examined using principal axis factoring using direct oblimin rotation. The two-factor solution, which explained 55% of the variance, was the preferred solution because of: (a) The “leveling off” of eigenvalues on the scree plot after 2 factors and parallel analysis confirming the two-factor solution because the eigenvalues extracted from real data exceeded those extracted from random data; (b) the insufficient number of primary loadings and (c) difficulty of interpreting the third factor. Direct oblimin rotation converged in 13 iterations. Items with loadings greater than or equal to 0.40 were then used to interpret the factors. The factors were labeled as Factor 1: Management and Planning (MP); and Factor 2: Implementation (I). Table 1 displays the EFA results for confidence.


TABLE 1. Factor loadings for the exploratory factor analysis with oblimin rotation of the confidence section.
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Internal Consistency and Test-Retest Reliability

Internal consistency (Cronbach’s alpha) and Pearson’s correlation coefficients were computed for the confidence factors. Both of the factors returned adequate Cronbach’s alpha values (0.95 for Management and Planning and 0.89 for Implementation) (Nunnally, 1978) and test-re-test reliability (r = 0.65, p < 0.05 for Management and Planning and r = 0.89, p < 0.05 for Implementation) (Miller, 2020).




Motivation


Exploratory Factor Analysis

As for the confidence section of the questionnaire, preliminary analysis of the skewness and kurtosis values indicated that the data was not normally distributed. A KMO value of 0.90 indicated that the sample size was adequate for factor analysis (Field, 2018). Bartlett’s Test of Sphericity was significant (p < 0.001), indicating that relationships existed between the variables. Examination of the correlation matrix also found several sizeable correlations above the minimum of 0.3, which further confirms that items shared some common variance with other items. These results indicated that the 28 items were suitable for factor analysis.

Principal axis factoring extraction with direct oblimin rotation was performed with the initial eigenvalue for the first factor explaining 36% of the variance. The second, third, fourth, fifth, and sixth factors also had eigenvalues over one and explained 13, 6, 5, 4, and 4% of the variance, respectively. A six factor solution was chosen as the preferred solution. The five factor solution failed to have a sufficient number of primary loadings making it difficult to interpret the fifth factor and the four factor solution had a large number of the items loading on one factor causing difficulty in interpretation. Parallel analysis also revealed a six factor solution on the basis that the eigenvalues of six factors extracted from real data exceeded those extracted from random data. However, the sixth factor raw data eigenvalue was only marginally higher than the mean eigenvalue but lower that the 95th percentile eigenvalue. On the basis of the statistical considerations of both the explained variance and the parallel analysis a six factor solution was subsequently chosen as the preferred EFA solution. Variables with loadings greater than 0.40 were used to interpret the factors. The identity of some of the factors was not clear with some variables not loading on the factor to which they should logically be aligned.

Subsequent item level logical analysis indicated that Factor 1 retained its original structure produced by the EFA. It contained eight items and was labeled Personal Satisfaction. Factor 2 also maintained its original structure of four items and was labeled Amotivation. Factor 3 originally contained three items, however, item 11 did not logically fit with the other items in the factor and was moved into the fifth factor. This move was logically coherent as item 11 loaded strongly on both the third and the fifth factor. The finalized third factor contained two items and was labeled Learning and Development. Factor 4 originally contained four items and Factor 6 originally contained two items. Logical analysis also found that these items would be best represented as one factor, so these factors were combined to make Factor 4, labeled Expectations, Requirement, and Guilt. Factor 5 maintained its original structure with the addition of item 11 and was labeled as Fun, Improvement and Relationships. The final factor structure of the motivation section contained 5 factors. Table 2 displays the results of the EFA for motivation.


TABLE 2. Factor loadings for the exploratory factor analysis with oblimin rotation of the motivation section.
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Internal Consistency, Test-Retest Reliability, and Interfactor Correlation

Internal consistency (Cronbach’s alpha) values were found to be adequate (Nunnally, 1978) for all factors (0.91 for Personal Satisfaction, 0.77 for Amotivation, 0.77 for Learning and Development, 0.75 for Expectations, Requirement and Guilt, and 0.90 for Fun, Improvement and Relationships). Test-retest reliability correlations for Personal Satisfaction (r = 0.76), Amotivation (r = 0.84), and Fun, Improvement and Relationships (r = 0.75) were adequate. Correlations for Expectations, Requirement and Guilt (r = 0.54) and Learning and Development (r = 0.53) were lower. Table 3 presents the pattern of correlations among the motivation subscales. Correlations ranged between 0.78 for Personal Satisfaction with Fun and –0.37 between Learning and Development and Amotivation. As expected, the correlations for amotivation are generally negative with other subscales as it represents an absence of intrinsic and extrinsic motivation.


TABLE 3. Correlations between motivation subscales.
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The examination of a simplex pattern of an instrument based on SDT to prove construct validity is not uncommon (Vallerand et al., 1992; Fairchild et al., 2005). It is hypothesized that a simplex pattern occurs where motivation subscales along across the motivation continuum would be ordered in sequence, so that adjacent subscales would have the strongest relationship, with relationships weakening as distance between types of motivation became greater and amotivation should exhibit negative relationships (Fairchild et al., 2005; Guay et al., 2015). The correlations suggest some evidence of a simplex like pattern with stronger positive correlations between adjacent variables, providing some evidence of convergent validity, and appear to be somewhat consistent with the self-determination continuum, providing some evidence for construct validity. For example, personal satisfaction exhibited stronger correlation with fun, improvement and relationships, which both represent more intrinsic motivation, and a lower correlation with expectations, requirement and guilt, which represents more extrinsic motivation.






PHASE 2

Following the results of Phase 1, the main aim of Phase 2 was to further evaluate the psychometric properties and factor structure of the CMTPPEQ developed in Phase 1 using Confirmatory Factor Analysis (CFA).


Methods


Participants

Participants were 318 pre-service (n = 211) and in-service teachers (n = 107), comprising 252 females and 66 males, ranging in age between 17 and 66 years (M = 30.37, SD = 11.98). Participants designated whether they were a physical education specialist (n = 69) or generalist (n = 249).



Instrumentation


Confidence and Motivation to Teach Primary Physical Education Questionnaire

The revised version of questionnaire developed as an outcome of Phase 1 consisted of two sections that addressed confidence (24 items) and motivation (28 items).




Procedure

Pre-service teachers were recruited through four universities with participants completing a hardcopy of the questionnaire and returning it to the researchers or by completing the questionnaire online via a link provided to them. For in-service teachers, Government, independent and Catholic schools were contacted to seek approval to recruit participants. Teachers completed a hardcopy questionnaire via reply paid envelope or an online version of the questionnaire. Ethics approval was granted using the same groups and protocols in phase 1.



Data Analysis

Data analysis was undertaken to examine the factor structure, validity, and reliability of the questionnaire. Statistical analysis and factor analysis was undertaken using SPSS 27 and AMOS 28 software. CFA using the maximum likelihood estimation procedure was used to examine factor structure. Model solutions were evaluated using Goodness of fit index (GFI) and adjusted goodness of fit index (AGFI) statistics and the following indices to assess model fit: normed fit index (NFI), Tucker-Lewis index (TLI), comparative fit index (CFI), and root mean square error of approximation (RMSEA). Internal consistency was assessed using Cronbach’s alpha coefficients where coefficients greater than 0.70 were considered acceptable (Nunnally, 1978). Relationships between confidence and motivation were explored using Pearson’s correlations.




Results


Confidence


Confirmatory Factor Analysis

The initial analysis tested the fit of the model proposed by the EFA from Phase 1, shown as Model 1 in Figure 1. This model incorporated each item of the confidence section of the questionnaire as observed variables and a reasonable degree of fit was found with the fit indices. In an effort to improve the model fit, the modification indices were examined. A correlation between error terms was added between two observed variables; question 5 (delivering the movement skills of dance) and question 13 (delivering the movement skills of gymnastics) and the results are labeled as Model 2 in Figure 1. The resultant correlation was an outcome of both the data and logical analyses. The modification index between these variables was large at 23.54.
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FIGURE 1. Proposed model (Model 1) and final confirmatory factor analysis model (Model 2) for the motivational section of the questionnaire.


Goodness of fit indices indicated that Model 2, χ2(251) = 669.13, p < 0.001, GFI = 0.838, AGFI = 0.807, Cmin/DF = 2.66, TLI = 0.922, RMSEA = 0.072, CFI = 0.929, NFI = 0.891, exhibited a better fit than Model 1, χ2(250) = 644.35, GFI = 0.843, AGFI = 0.812, Cmin/DF = 2.58, TLI = 0.926, RMSEA = 0.071, CFI = 0.933, NFI = 0.895. Both models had a high chi-square and low p-value (p < 0.001); however, the χ2/d.f. ratios of both models were < 3. The TLI and CFI in both models reached the recommended cut off of > 0.90, with the NFI value also very close. The RMSEA was also less than < 0.08 for both models, indicating a reasonable fit. The GFI and AGFI values were the lowest of the fit indices reported. These fit indices did not reach the recommended cut off of > 0.90 in either model but the values were higher and closer to 0.90 in Model 2.



Internal Consistency, Interfactor Correlation, and Convergent Validity for the Confidence Factors

Descriptive statistics and internal consistency were computed for both the factors. Both Management and Planning (M = 67.03 SD = 14.47, M per item = 4.47, SD = 0.96, Cronbach alpha = 0.96) and Implementation (M = 36.05, SD = 9.11, M per item = 4.01, SD = 1.01, Cronbach alpha = 0.89) returned adequate Cronbach’s alpha values (Nunnally, 1978). A Pearson’s correlation between the confidence factors revealed a strong and statistically significant relationship (r = 0.84, p < 0.01) between the factors. Convergent validity refers to the degree to which items in a construct that should be related are actually related. Convergent validity can be supported by composite reliability (CR) and the average variance extracted (AVE) (Hair et al., 2014). AVE above 0.5 is generally considered acceptable (Hair et al., 2010) but if AVE is less than 0.5 and CR greater than 0.6, this may also still be adequate (Fornell and Larcker, 1981). For both confidence subscales, convergent validity was acceptable, with the Management and Planning AVE 0.63 and CR 0.99 and the Implementation AVE 0.48 and CR 0.89.




Motivation


Confirmatory Factor Analysis

The initial analysis tested the fit of the model proposed by the EFA from Phase 1, shown as Model 1 in Figure 2. This model incorporated each item as observed variables on one of five latent variables. The results indicated that the model did not represent a good fit for the data and that substantial modifications would be required. It was decided that item 7 was a potentially confusing item, so the item was removed, which improved the fit indices (Model 2). Items 1, 3, 6, 8, and 11 all appeared to describe fun, excitement and satisfaction that an individual gains from teaching physical education, whereas the other three items (2, 4, and 10) appeared to be more about building relationships.


[image: image]

FIGURE 2. Proposed model (Model 1) and final confirmatory factor analysis model (Model 6) for the motivational section of the questionnaire.


The addition of another latent factor saw the overall model fit improve (Model 3). Adding this latent factor resulted in the model having three factors that appeared to characterize the affective motivations representative of the teaching process. Through logical analysis, items on these three latent factors; personal satisfaction, fun, improvement and relationships, and the recently added latent factor were then grouped. This resulted in items 1, 3, and 8 being moved to personal satisfaction and items 15, 16, 21 and 25 being moved to fun, improvement and relationships. Items 10 and 17 logically fit better with other items on the factor labeled learning and development. This restructure saw the model fit improve (Model 4). Following the minor model restructure, the modifications indices were examined to see if correlation errors could be added to improve the fit of the model. Correlation errors were added between the following items; items 15 and 16, 21 and 25, 18 and 27, 9 and 28, and 1 and 3 as the values were all > 20 (Model 5). The final step in attempting to improve the model fit was the examination of the standardized residual covariance matrix. Items 9 and 28 were found to have high values with a number of the other items, which resulted in them being removed. The removal of these items once again improved the model fit (Model 6). The final model (Model 6) produced the fit indices that moved closer to their respective recommended cut off values. The latent factors in the final model were then renamed to provide a more accurate description of the items they include. Results of the CFA for the models are shown in Table 4. The six resultant factors of Model 6 were labeled as in Figure 2.


TABLE 4. Goodness of fit indices for confirmatory factor analysis models of the motivation section of the questionnaire.

[image: Table 4]
In the case of GFI, AGFI, TLI, CFI, and NFI, each of these values increased with the chi-square, χ2/d.f. and RMSEA decreasing. All of the models had high chi-square and low p-values (p < 0.001) with the final two models achieving χ2/d.f. ratios of < 0.3. The only index that reached the recommended cut off of > 0.90 was CFI in Model 6. The other fit indices; TLI, NFI, GFI, and AGFI did not reach the recommended cut off values of > 0.90 in any of the models, however, the values were the highest and closest to 0.90 in Model 6. The RMSEA was < 0.08 in Model 5 and Model 6, indicating a reasonable fit.



Internal Consistency, Interfactor Correlations, and Convergent Validity for the Motivation Factors

Descriptive statistics and internal consistency were computed all of the factors, Knowledge (M = 12.48, SD = 3.21, M per item = 4.17, SD = 1.10, Cronbach alpha = 0.78), Practice (M = 21.78, SD = 5.61, M per item = 4.35, SD = 1.17, Cronbach alpha = 0.91), Introjected Performance (M = 24.07, SD = 6.67, M per item = 4.11, SD = 1.15, Cronbach alpha = 0.89), Professional Expectations (M = 11.51, SD = 3.50, M per item = 3.85, SD = 1.19, Cronbach alpha = 0.73), Student Outcomes (M = 19.73, SD = 3.67, M per item = 5.03, SD = 0.96, Cronbach alpha = 0.83), and Disengagement (M = 7.59, SD = 3.86, M per item = 1.97, SD = 1.02, Cronbach alpha = 0.79). All factors returned adequate Cronbach’s alpha values (Nunnally, 1978). Table 5 presents the Pearson’s correlations among the motivation factors. The correlations indicate evidence of a simplex like pattern with stronger positive correlations between adjacent variables than variables further apart on the continuum and appear to be relatively consistent with the self-determination continuum, providing some evidence of convergent and construct validity (Vallerand et al., 1992). Convergent validity was supported, with four of the six subscales displaying AVE above 0.5 and the other two marginal at 0.49 (Table 5), but with CR above 0.7 (Fornell and Larcker, 1981; Hair et al., 2010).


TABLE 5. Correlations between motivation factors, average variance extracted (AVE) and composite reliability (CR) for motivation factors (N = 318).
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Relationships Between Confidence and Motivation

Table 6 presents the results of Pearson’s correlations conducted to explore the relationships between the confidence and motivation factors. These results indicated that only implementation and Professional Expectations were not significantly related. The majority of correlations were between 0.4 and 0.62. Disengagement was negatively related to both the confidence subscales.


TABLE 6. Pearson’s correlations between confidence and motivation factors correlations between motivation factors (N = 318).
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DISCUSSION

The aims for this research were the development and psychometric evaluation of a multi-dimensional measure of confidence and motivation to teach primary physical education. The results of the two phases provide preliminary support for the validity and reliability of the CMTPPEQ. The confidence section of the questionnaire comprises a two-factor structure representing Management and Planning (content knowledge - common roles or duties that a teacher would be expected to perform when teaching physical education, e.g., planning a physical education program, establishing learning goals, communicating student achievements, maintaining records and self-evaluating learning activities) and Implementation (teaching practice—delivering content specific to physical education, e.g., teaching motor skills, dance, team games and sports, athletics, and fitness. The six subscales of the motivation section of the questionnaire comprised different types of motivation along the SDT continuum form intrinsic motivation: Practice (experiencing stimulating sensations of fun and excitement), Knowledge (pleasure and satisfaction of learning new things); extrinsic motivation: Student Outcomes (identified as worthwhile for students and integrated into behavior), Performance (governed by rewards and restrictions implemented by the individual), Professional Expectations (behavior is controlled by external sources); and amotivation: Disengagement (a lack of motivation toward teaching physical education).

Phase 1 constituted the development of the questionnaire and subsequent quantitative analysis of validity and reliability. EFA and reliability analysis techniques were used to determine factor structure and to examine the measure’s psychometric properties. The confidence section comprised a two-factor structure, and the motivation section, a five-factor structure. The confidence section displayed adequate internal consistency and all five factors of the motivation section had adequate internal consistency, however, only three out of the five displayed adequate temporal stability.

In Phase 2, CFA was utilized to verify the factor structure of the CMTPPEQ. Preliminary analysis of the confidence section suggested unacceptable levels of fit. The addition of a correlation between the error terms of two items improved the overall fit of the model. The model fit indices demonstrated that the χ2/d.f ratios, TLI and CFI achieved the recommended cut offs, and the NFI approached the criterion level, with the RMSEA also within an acceptable range. The confidence factors, Management and Planning, and Implementation, exhibited adequate internal consistency.

The motivation section required more substantial adjustments to the model than the confidence section. These modifications included: the removal of a number of items, splitting a factor into two, the addition and removal of several items at the factor level, and the correlation of error terms. The model fit indices indicted an acceptable fit based on the χ2/d.f. ratio < 3 and CFI > 0.90, however, other fit indices used to evaluate the model approached criterion levels but did not quite reach the recommended cut off values. The CFA produced six factors with all the factors demonstrating adequate internal consistency, and representative of different types of motivation comprising the self-determination continuum.

Only a limited number of psychometrically evaluated instruments specific to physical education have been available to assess confidence and motivation. The CMTPPEQ represents an instrument that has both conceptual integrity and psychometric merit and, therefore, should prove valuable. Although the confidence section did not achieve acceptable fit across all of the fit indices, based on logic, substantive changes do not appear to be warranted. From a statistical perspective, the individual factor loadings of all items ranged from 0.56 to 0.85, therefore achieving the criteria proposed by Hair et al. (2006) of item loadings being greater than 0.40. Furthermore, the internal consistency of each of these factors was demonstrated. The fit indices that did not meet their recommended cut off values were GFI, AGFI, and NFI. All of these indices are reported as being sensitive to sample size and their use as independent indices to evaluate a model is cautioned (Hooper et al., 2008). Some authors have even suggested that GFI should not be used in the evaluation of a model because of this sensitivity to sample size and a range of problems associated with this (e.g., Sharma et al., 2005). Overall, achieving the recommended cut off values for all other indices supports the acceptable structural fit for the current model.

The two factors that resulted from the CFA of the confidence model were postulated to represent tasks pertaining to management and planning, and implementation. The loading of specific items onto these two factors was logical and representative of tasks a teacher would be required to complete. Items in management and planning relate to tasks involved in common teaching practice (e.g., planning lesson and units, understanding assessment, and establish learning goals) but are applied to the area of physical education. Items concerning implementation relate to the delivery of practical content areas of physical education (e.g., fitness skills, fundamental motor skills, and athletics). These two factors allow the confidence section to assess an individual’s feelings of capability toward management and planning tasks in the area of physical education and their feelings of confidence to implement and teach practical skills and activities in physical education. Both confidence factors are important as they provide a holistic perspective of teaching physical education representative of planning, managing, and implementing the content. Previous approaches have tended to either focus on the “management and planning” tasks associated with being a teacher (e.g., PETES; Humphries et al., 2012), without a focus on specific content knowledge across all areas, or they have focused on the delivery of the practical areas of physical education (e.g., gymnastics, athletics, and fitness) (Morgan and Bourke, 2005) without assessing confidence to complete any management or planning activities. A further strength of the confidence section is that it comprises 24 items, a sufficient number to promote factorial uniqueness and support simple administration and completion. Overall, the confidence section of the questionnaire appears to represent a multi-dimensional construct of confidence that is capable of measuring subject content knowledge in addition to key components of teaching practice, meaning that it is able to assess an individual’s judgments of confidence from a holistic view that encapsulates two major components of teaching physical education.

Similar to the confidence section, several fit indices for motivation did not reach recommended cut off values. The individual factor loadings of the items ranged from 0.60 to 0.88, meeting criteria of item loadings being greater than 0.40 (Hair et al., 2006), and indicating removal of items is not required. Like the confidence section GFI, AGFI, and NFI indices did not reach recommended cut off values. The TLI also did not reach its recommended cut off value. Sharma et al. (2005) describe TLI as one of the best performing indices as long as the size of the factor loadings is > 0.5 and the sample size is at least 200. They further proposed that sample size and the number of indicators can have a significant impact on indices, suggesting that in some cases more liberal cut offs are required. The TLI of 0.89 achieved in the motivation section of the questionnaire, which had 25 items and 318 participants, may actually be an acceptable cut off value for this index. The RMSEA for both confidence and motivation indicated an acceptable fit of < 0.08 (McDonald and Ho, 2002; Lai and Green, 2016), RMSEA is an important fit index as it takes into account the number of parameters in the hypothesis models (Hooper et al., 2008), but has problems with simpler models with few degrees of freedom (Kenny et al., 2015). All of the motivation factors demonstrated acceptable internal consistency. All of the motivation factors demonstrated acceptable internal consistency.

The final model for the motivation section contained six factors, which appear to represent different motivation states along the self-determination continuum. The motivation factors identified appear to represent different types of motivation along the SDT continuum ranging from more self-determined to less self-determined motives for teaching physical education. The motivation factors appear to be logically coherent when applied to teaching physical education comprising areas such as practice, knowledge, student outcomes, professional performance, professional expectations, and disengagement. Although the final model derived from the CFA is not an exact match of the continuum arrangement of the “traditional” configurations of SDT as proposed by Deci and Ryan (1985) it still appears to measure representative states of the continuum. There are some modifications that could be considered to improve the motivation section in relation to both factors and items. Currently, the motivation section consists of 25 items, unevenly distributed across the six factors. Possible modifications could include the reduction or addition of items on certain factors so there is an even distribution. Similar to the AMS (Vallerand et al., 1992) and SMS (Pelletier et al., 1995), the current questionnaire was based on having four items per factor; modifications could be made to replicate this structure, which would result in a 24 item section for motivation, and also match the 24 item design of the confidence section. Another option could be to reduce the number of items in each of the factors to three resulting in a total of 18 questions, which has been previously observed as a refinement procedure in the continuing development of the SMS-II (Pelletier et al., 2013). A reduction in the number of items could potentially make the CMTPPEQ more manageable for individuals to complete. A process of modifications and refinement similar to those implemented with the SMS (Pelletier et al., 2013) could be explored for the motivation section of the questionnaire.


Future Research Directions

A major aspect in maintaining and improving the quality of any psychological measure is an ongoing process of refinement and re-evaluation (Humphries et al., 2012). As the CMTPPEQ is in the early stages of development, continued investigation of the factor structure, reliability, and validity of the measure will be beneficial. Predictive validity was not evaluated and could be beneficial to investigate (Field, 2018). A measure of confidence and motivation to teach physical education should be predictive of behaviors associated with teaching physical education, such as whether a teacher plans to teach physical education, how many physical education lessons a generalist teacher delivers, and the type of physical education activities they teach. We conducted testing for reliability and validity based on classic test theory, future research with the measure may adopt item response theory to provide some additional information on the psychometric properties of the scale, such as item difficulty and item discrimination (e.g., Crocker and Algina, 1986; Ye et al., 2018). In preparation for using the measure in intervention studies aimed at improving confidence and motivation of primary teachers, future research could assess the state-like or trait like characteristics of the measure to determine whether it can assess change in confidence and motivation (e.g., Hamaker et al., 2007; Ye et al., 2020). As in research in clinical areas (e.g., Revicki et al., 2008; Zeng et al., 2020), it may be beneficial in future research to explore the minimum clinical important difference of the measure to support its use in intervention studies.



Practical Implications

Results from the questionnaire will provide researchers with an understanding of an individual’s confidence and motivation toward teaching physical education. For in-service teachers, information could be used to provide professional development opportunities for teachers in particular areas, or identify areas or tasks of physical education in which a teacher may require extra support.

The general recommendation is that the questionnaire can be used to measure confidence and motivation of teachers to teach primary school physical education. It is possible to administer sections of this questionnaire separately as each has been developed as separate models. The confidence section could be used independently to examine confidence in teaching primary physical education or the motivation section could be used to assess motivation toward teaching primary physical education. It is, however, desirable to measure both confidence and motivation where researchers are interested in choices and behaviors related to teaching primary physical education.



Limitations

The use of questionnaire data collected from volunteer participants may mean that the responses received are not generalizable to all individuals involved in the delivery of primary school physical education. Self-report data is potentially subject to the participants providing socially desirable responses (Paulhus, 1991) and common method variance (Podsakoff et al., 2003). The sample of participants is a potential limitation. The sample size for CFA was based on the recommendations of the literature and access to available participants and for both studies was indicated by KMO as adequate (Field, 2018). The literature, however, contains a variety of recommendations regarding appropriate sample sizes (Mundfrom et al., 2005). For example, while larger samples generally are better (Velicer et al., 1982; Kline, 1994), some have recommended a minimum sample size of 100 (e.g., Kline, 1994), and others have indicated ranges such as 50 is very poor, 100 is poor, 200 is fair, 300 is good, 500 is very good, and 1,000 is excellent (Comrey and Lee, 1992). The sample sizes in the current studies were 161 and 318, which is at the smaller size for factor analysis. In Phase 1 the sample consisted of only pre-service teachers from the one university. In Phase 2 this limitation was addressed with both in-service and pre-service and specialists and non-specialist teachers. Despite a wider range of participants, the sample was still unevenly distributed between specialist and non-specialist teachers. The sample has also only come from the one state in Australia making which may limit the generalizability of the results. Another potential limitation is the use of structural equation modeling techniques; specifically CFA. Models can be developed that are found to have a good fit, however, there is no guarantee that that model is the only or best representation (Ham, 2005).




CONCLUSION

This research aimed to examine the development of a multi-dimensional measure of confidence and motivation to teach primary physical education. Phase 1 focused on the development of the measure through EFA and provided preliminary support for the psychometric properties of the CMTPPEQ. Phase 2 further refined the measure and verified the factor structure through CFA. The measure developed consisted of two confidence factors: confidence in Management and Planning and confidence in Implementation. The measure comprised six motivation factors: Knowledge, Practice, Performance, Professional Expectations, Student Outcomes, and Disengagement. Further to the acceptable reliability and validity results, the findings generally highlight that the measure would benefit from on-going development and psychometric evaluation. The CMTPPEQ represents a valuable source of information regarding the characteristics associated with confidence and motivation to teach primary physical education.
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15. Understand the educational rationale for the inclusion of physical education in the school curriculum

18. Create and maintain a learning environment which is student centered and maximizes physical activity and participation
22. To self-evaluate and revise the learning activities in physical education

14. Use my knowledge of effective pedagogical approaches and learning styles to the areas of physical education

12. Effectively communicate information to students, teachers, and parents about student achievement in physical education
20. Teach fitness related skills and activities

24. Demonstrate an understanding of the need for the mastery of fundamental motor skills as an important factor in children’s
participation in physical education

8. Understand the relationship between physical activity and health

10. Identify the prior knowledge and the learning strengths and weaknesses of students in physical education

4. Plan a physical education program across a unit, term, and year to match the learning outcomes of the curriculum

23. Address the learning needs of all students in physical education including the gifted. Talented, disadvantaged or disabled
21. To use a range of protocols to assist classroom management strategies that are unique to physical education (e.g., safety rules,
putting away equipment, stop signal)

17. Teach the movement skills of athletics (e.g., javelin, discus, high jump, running events)

16. Maintain accurate records of students learning in physical education

11. Use my knowledge of resources and organizations to assist with the development of the physical education curriculum

7. Establish clear, challenging, and achievable learning goals for students in physical education

2. Demonstrate an understanding of assessment in physical education in relation to the curriculum

6. Teach the skills and activities of team games and sports (e.g., tactics, sports-specific skills, rules and the roles of various positions)

3. Teach outdoor experience activities (e.g., bushwalking and basic orienteering)

5. Teach the movement skills of dance (e.g., responding to movement stimuli such as rhythm and beat and reproducing movement
sequences)

18. Teach the movement skills of gymnastics

9. To use a range of technologies (e.g., ICT, heart rate monitors, movement analysis tools) to support and engage student learning in
physical education

1. Teach motor skills and complex movements

19. Teach the skills and knowledge of swimming and water safety
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23. For the satisfaction | experience when | am teaching physical
education

25. Because physical education allows me to experience a personal
satisfaction in my teaching career

21. Because teaching physical education allows me to continue to learn
about things that interest me

14. Because | like the feeling of being involved in the activity that | am
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