The Student School Engagement Survey (SSES): A measure of emotional, cognitive, and behavioral engagement?


Abstract
The Student School Engagement Survey (SSES; National Center for School Engagement, 2006) is a good candidate for the assessment of student engagement. It is one of few instruments specifically designed to measure the behavioural, emotional and cognitive components of engagement. There has, however, yet to be a validation of its factorial structure. We addressed this shortcoming with a large sample (N = 4,925) of 7th and 10th grade students. We tested factorial structure using exploratory and confirmatory factor analyses and both championed a two- rather than three-factor structure. One factor reflected behavioral engagement. The second reflected a general subjective engagement. Both subscales showed excellent reliability. This model had scalar invariance across gender and metric invariance across school grade. Structural Equation Modelling showed that behavioral engagement was predictive of exam performance. While the SSESS appears to be a reliable and valid measure, further development is required in order to fully capture the unique dimensions of behavioral, cognitive, and emotional engagement.
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Introduction

	School engagement refers to the way a student behaves, feels, and thinks concerning their level of participation in school activities (National Center for School Engagement, 2006). In other words, it reflects the student’s subjective experience of school (Appleton, Christenson, Kim, & Reschly, 2006). In keeping with this, terms used to operationally define school engagement within the literature on this topic have included ‘commitment-to-school’ and ‘motivation-to-learn’ (Simons-Morton, & Chen, 2009). The degree to which students are engaged with school has been shown to be an important predictor of psychological and educational development (Fredricks, Blumenfeld, & Paris, 2004), success and behavior at school (e.g., Klem & Connell, 2004), and risk of school dropout (Wang, & Fredricks, 2014). It is therefore highly relevant to have thoroughly validated measures of engagement in order to help facilitate positive student development and to negate the risks of undesirable educational outcomes.
There is a common consensus that school engagement is a multidimensional phenomenon, but there has been some disagreement over the nature and number of these dimensions. A number of researchers have proposed bi-dimensional frameworks. Norris, Pignal and Lipps (2003), for example, have proposed a two-dimension framework that differentiates academic engagement (behavioral commitment to, and identification with, the academic aspects of school), from social engagement (commitment to the interpersonal aspects of school and participation in extracurricular activities). Other bi-dimensional proposals have been made by Finn (1989) and Marks (2000). More recently, it has been proposed that there are three dimensions: behavioral engagement, cognitive engagement and emotional engagement (e.g. Fredricks et al., 2004). In general, behavioral engagement refers to the accomplishment of schoolwork and abidance of school rules; cognitive engagement refers to motivation, effort, strategy and psychological investment in learning; and emotional engagement refers to interests, values and emotions. A substantial number of assessment instruments adopt this tri-dimensional conceptualization of engagement through the incorporation of subscales for each of these three dimensions (e.g. the Motivation and Engagement Scale, Martin, 2003, 2007; the School Engagement Measure, Fredricks, Blumenfeld, Friedel, & Paris, 2005; and the Student School Engagement Survey, National Center for School Engagement, 2006). For reasons that will be made clear shortly, the particular focus of the present article is the latter of these multi-dimensional tools.
The Student School Engagement Survey (SSES) 
The SSES was initially developed by the National Center for School Engagement (2006) as an outcome measure for a truancy reduction program in the USA. Multiple sources (e.g., national surveys, surveys from schools, journal articles) were used to develop this instrument’s 42 items, which are distributed across three theoretical dynamically-interrelated categories (cognitive, emotional and behavioural engagement; Fredricks et al., 2004). 
The tri-dimensional conceptualization of engagement adopted by this scale is of particular relevance because despite the lack of clear consensus on the dimensionality of student engagement, there is a consensus that engagement refers to an individual subjective experience of connection and identification towards school. Moreover, in relation to individual subjective experiences there is also a consensus that emotional and cognitive dimensions correspond to two main higher-order psychological systems that underpin a behavioral system (Dolan, 2002). Thus in order to have a comprehensive understanding of an individual’s subjective experience, one – at least – needs to understand its emotional, cognitive and behavioral components. The SSES therefore presents itself as a potentially useful tool for understanding the subjective experiences of students towards school.
The reliability and convergent validity of this scale have been analyzed with three small student samples from across the USA (National Center for School Engagement, 2006). Reliability was shown to be between acceptable and good for the three dimensions with Cronbach alpha values of α = .88 to α = .90 for emotional engagement, α = .87 to α = .92 for cognitive engagement, and α = .79 and α = .80 for behavioral engagement (although for this scale a value of α = .49 was also reported). Results from these investigations also revealed that scores on the cognitive and behavioral dimensions were positively associated with grade point average, and with Mathematics grades and English grades separately. This is indicative of convergent validity since school engagement has frequently been shown to be associated with academic performance (Chase, Hilliard, Geldhof, Warren, & Lerner, 2014; Moreira, Dias, Vaz, & Vaz, 2013; Moreira, Vaz, Dias, & Petracchi, 2009). Similar indications of scale validity have been shown with student samples from Israel (Shoshani & Slone, 2013) and Mexico (Rodríguez & Boutakidis, 2014). These initial findings, and the fact that the instrument measures cognitive, emotional and behavioral engagement, suggest that this scale may well be a good candidate for an assessment tool of student engagement.
	Although the SSES appears to be a promising assessment tool, without an empirical investigation of its structural validity little can be said about how well its items measure cognitive, emotional and behavioral engagement. At time of writing, we are unaware of any studies that have addressed this issue. Statistical techniques such as confirmatory factor analysis are frequently used to test the fit of items to a predetermined factorial structure, and can be used to assess whether a structure applies equally for different subsamples. This latter point is particularly crucial for understanding assessment of student engagement with school. Boys and girls are typically shown to differ in engagement (e.g. Cooper, 2014; Lietaert, Roorda, Laevers, Verschueren, & De Fraine, 2015; Wang & Eccles, 2012) and differences have been observed between older and younger students (Cooper, 2014; Moreira & Dias, 2018). Such studies, and studies that may wish to consider these differences in the future, rely on the assumption that their measure of engagement assesses an equivalent construct in both groups of interest. Indeed, measurement invariance is essential prior to making valid group comparisons (Meredith, 1993). As no test thus far has tested measurement invariance in the SSES, there is a need to empirically demonstrate it measures the same construct across subsamples of students such as males vs. females, and older vs. younger students.
Study Objectives
	The SSES (National Center for School Engagement, 2006), which conceptualizes engagement in terms of cognitive, emotional and behavioural dimensions, has encouraging preliminary indications of reliability and validity. Based on this our principle objective was to provide a comprehensive investigation of the factorial structure and psychometric properties of the SSES. 
To work towards this aim, it was necessary for us to first develop an adapted version of this scale (translated into Portuguese) for use in Portugal. A number of other scales assessing student engagement have already been adapted in this way, including: the Engagement Scale (EUP; Organization for Economic Co-operation and Development, 2002); the Student Engagement in School Scale (SES; Lam & Jimerson, 2008); the Student Engagement in School Scale, Version 2 (SES-V2; Veiga, 2012); and the Student’s Engagement in School International Scale (SESIS; Lam et al., 2014). However, it is worth noting that these instruments have limitations. Most do not conceptualize engagement in terms of cognitive, emotional and behavioral subscales (e.g. SESIS), and many present unreliable psychometric properties (e.g. EUP, SES-V2) and/or are composed of few items (e.g. SES), thus can’t be representative of the three dimensions (Cognitive, Behavioral and Emotional). Consequently, a subsidiary aim of this investigation was to provide a superior tool for the use of assessing student engagement in Portugal.
In short our aims were:
· To develop a Portuguese language version of the SSES for use with a Portuguese student sample, and to assess its factorial structure using exploratory factor analysis.
· To test the factorial validity of the SSES using confirmatory factor analysis (CFA), including measurement invariance.
· To assess the reliability and validity of the scale. Since engagement has been shown to be associated with school performance (e.g. Chase et al., 2014) we anticipated that the subscales of SSES would positively correlate with student exam performance.

Method
Participants
Our initial sample comprised 4,925 Portuguese students who were participating in a separate large-scale longitudinal study on student engagement conducted by the authors of this article. Our criteria for school selection was that they were located in the Northern, Central and Lisbon regions of Portugal (for practicality of data collection), and that they were either high schools, middle schools, or mixed-type schools that included both the 7th and 10th grades. From each school we classified all classes from the 7th and/or 10th grades within each school in terms of their relative academic ability: high, medium and low. To ensure we had a representative sample from each school we then randomly selected one class from each of these strata. We invited all students from each of these classes to participate in this study. All participants gave informed consent for this study. 
Measures and Data Collection
Participants completed a version of the SSES questionnaire that we had translated into European Portuguese. These instruments comprise 42 items in three subsections. Questions 1 to 3 (“How important do you think…”) are scored from 1 (very important) to 5 (not at all important). Questions 4 to 28 (“How much do you agree with each of the following statements?”) are scored from 1 (strongly agree) to 4 (strongly disagree). Items 29 to 42 (“How often are the following statements true for you?”) are scored from 1 (always) to 4 (never/almost never).
We translated these items using the guidance of Mallincrodt and Wang (2004). Firstly, an independent English-Portuguese bilingual team prepared a first Portuguese translation. This first draft was then back-translated into English by a second bilingual team. This second team had no experience with the original NCSE questionnaire. Experts in school engagement then determined the equivalence of these translated items, and their reflection of either emotional, cognitive, or behavioural engagement. Finally, we asked a committee of peer consultants who were native speakers of Portuguese and members of the target research population to examine the adapted scale using a “think aloud” procedure. 
We also obtained a measure of our participants’ academic performance: the mean average final grade across Portuguese and Mathematics. The lowest score for these exams is 0 and the highest is 5. 
Statistical Analysis. 
Analyses were conducted using R (R Core Team, 2017). We assessed for statistical outliers for the variable student age by an inspection of a stem and leaf plot. This revealed 33 extreme cases (participants of the age of 20 or older), which we subsequently removed. Missing data were imputed using a forward imputation algorithm using the ForImp package (Barbiero, Ferrari, & Manzi, 2015). 
Exploratory Factor Analysis. Maximum likelihood analysis was used to extract factors. A randomly selected half of the sample (Sample 1) was used for this analysis. Because the dimensions of engagement should be correlated, a Promax rotation method was used for each iteration. To optimize the scale we chose to adopt a rule-of-thumb threshold of removing items with a factor loading of less than .40. 
Confirmatory Factor Analysis. A confirmatory factor analysis (CFA), using the remaining half of the sample (Sample 2), was conducted using the lavaan package in R (Roseel, 2012). For ease of interpretation, we report standardized estimates for these models despite using unstandardized parameters in the models. Because our data is ordinal, we used a diagonally weighted least squares method. 
All further analyses were conducted using the entire sample (N = 4,892). To evaluate measurement invariance across school years (middle vs. high school) and gender (males vs. females) we used a multi-group confirmatory factor analysis approach with a series of nested models, each increasing in the number of restrictions applied (see Schmitt & Kulijanin, 2008). In the first stage, measuring configural invariance, the same factor structure was imposed on all groups, but there were no parameter constraints. Metric invariance was examined by constraining the factor loadings across groups (school year or gender) to be equal. In the final model we examined scalar invariance by constraining factor loadings and intercepts to be equal across groups. We did not assess strict invariance as this is commonly considered to be difficult to achieve and unnecessary for assessing differences in factor structure (Byrne & Stewart, 2006).
Model fitness was assessed using the chi-square test, the Tucker-Lewis Index (TLI), the Comparative Fit Index (CFI), and the Root-Mean Square Error Approximation (RMSEA). With our large sample size we expected the Chi-square test to be insensitive and so to adjust for sample size χ2/df ratios were computed. The values considered as a reference for good model fit were χ2/df ≤ 5 (Schumacker & Lomax, 2010), CFI ≥ .95 (Hu & Bentler, 1998), and TLI ≥ .95 (Cangur & Ercan, 2015). Values of RMSEA of < .08 (Browne & Cudek, 1992) were an indication of acceptable model fit. Invariance was determined based on the observed changes to CFI (< .010) and RMSEA (> .015) between models (Cheung & Rensvold, 2002). 
Reliability and validity. The reliability of the three dimensions, and total SSES were assessed using ordinal alpha (Gadermann, Guhn, & Zumbo, 2012). Values above .70 indicate good reliability. We assessed convergent validity (whether the instrument is associated with similar constructs) using Structural Equation Modelling (SEM) to test the predictive power of SSES subscales on exam grades in Maths and Portuguese.

Results
Sample Characteristics
	The demographic characteristics of our final complete sample after exclusions (N = 4,892) are presented in Table 1. The sample was roughly equally split by gender (45% male; 55% female) and grade (46.3% 7th grade; 52.8% 10th grade). 7th grade includes students who are between 12 and 13 years (41.3% of this sample), and 10th grade includes students between 15 and 16 years (46.2% of this sample). A small proportion of students were of other ages due to grade retention or acceleration (12.5%). The average exam grade for both Portuguese (M = 3.27, SD = 0.77) and Mathematics in our sample (M = 3.26, SD = 1.03) was close to the central point of the grading scale. As can be seen in Table 1, the distribution of participants in terms of gender, age, grade and exam performance was similar for the randomly selected samples chosen for the Exploratory Factor Analysis (Sample 1; n = 2445), and following Confirmatory Factor Analysis and tests of reliability and validity (Sample 2; n = 2447). 
TABLE 1 ABOUT HERE
Exploratory Factor Analysis
	We conducted EFA using sample 1. For our first analysis, we reported and rotated the first three emerging factors because the NCSE proposed that the scale items reflected three dimensions: cognitive, emotional, and behavioural engagement (see Table 2). The first factor had 9 items with loadings above .40, ranging from .42 to .72. The items comprising this factor pertained to both cognitive and emotional engagement. The second factor had 7 items, with values between .45 and .82, and all reflected behavioural engagement. The third factor consisted of three items, with loadings of .56 to .90, which all reflected emotional engagement. At closer inspection, it was evident that the three items of this factor (items 20, 21, and 22) had the same phrasing (e.g. “When I first walked into my school I thought it was…”), and clear that this was responsible for their extraction as a unique factor. 
TABLE 2 ABOUT HERE
Confirmatory Factor Analysis
	Guided by the EFA, we tested a two-factor model, the first factor reflecting a combination of emotional and cognitive engagement which we shall refer to as Subjective engagement (we specified correlated residuals for items 20, 21, and 22 to account for the similar phrasing), and the second factor reflecting Behavioral engagement. The data fit well to the model. The chi-square test was significant, χ2(148) = 1769.62, p < .001, and values for CFI (.98), TLI (.98), and RMSEA (.07) were indicative of good model fit.
	We then tested this model of the SSES for measurement invariance across gender. The baseline configural model had acceptable fit, with χ2(296) = 2409.88, CFI = .90, and RMSEA = .07. The small changes to fit because of the added constraints to the baseline model, including factor loadings (Δχ2 = 39.41, p = .002; ΔCFI = .001; ΔRMSEA = .001) and intercepts (Δχ2 = 87.09, p < .001; ΔCFI = .003, ΔRMSEA = .001), indicated that the model had scalar invariance across gender. The configural model was similarly acceptable across school grade, with χ2(296) = 2353.80, CFI = .90, and RMSEA = .06. Grade exhibited metric invariance (Δχ2 = 49.69, p < .001; ΔCFI = .002, ΔRMSEA = .001), but did not scalar invariance (Δχ2 = 423.62, p < .001; ΔCFI = .020, ΔRMSEA = .004) as evident in the change to CFI of > .010.    
Reliability & Validity
	Values for ordinal alpha indicated that both subscales had good reliability (Subjective Engagement = .89; Behavioural Engagement = .89). Internal consistency for the total scale was excellent with α = .92. We used SEM to assess the predicted association between engagement and student academic performance (see Figure 1). The model had an acceptable fit to the data, χ2(182) = 2292.98, p < .001, CFI = .906, RMSEA = .059. As anticipated, student performance in both subjects was significantly correlated, r = .51, p < .001. Behavioral engagement was a significant predictor of performance in Maths, β = .17, p < .001, and Portuguese, β = .12, p < .001, but Subjective engagement did not predict Maths, β = -.01, p = .85, or Portuguese, β = -.03, p = .23.
FIGURE 1 ABOUT HERE
Discussion
Although past research has presented measures of reliability and validity for the SSES (National Center for School Engagement, 2006) the factorial structure of the survey has yet to be tested. While this scale was originally designed to reflect three underlying dimensions of student engagement with school, our factor analyses indicated that the scale is best described by just two factors. The first comprised of items reflected behavioral engagement. The second comprised items reflecting both emotions and cognitions concerning school, which we refer to as Subjective engagement. This is somewhat consistent with older bi-dimensional conceptualisations of engagement, such as that by Finn (1989). This combination of emotional and cognitive items to form a single Subjective engagement dimension may not be so surprising considering that the three proposed components of engagement are expected to be ‘dynamically interrelated’ processes rather than independent phenomenon (Fredricks et al., 2004, pg. 61), and that the scale items were assigned to three subscales based only on a general consensus of fit by the instruments designers (National Center for School Engagement, 2006). For this study, any additional factors appeared not to reflect underlying dimensions of engagement, but rather theoretically trivial aspects of the scale. Indeed, the present study tested the psychometric properties of a reduced set of items because an unreported EFA with the full 42 items revealed that a significant proportion of variance was accounted for by differences between the question subsections.
Although the exploratory analyses showed the SSES has a different factorial structure to that intended by the National Center for School Engagement, a subsequent confirmatory factor analysis showed that this structure had excellent fit to data from a second subsample. Furthermore, tests of measurement invariance indicated that the meaning of the construct of engagement measured by the Portuguese SSESS was equal for male and female students, and in the 10th and 7th grades. While the levels of the individual items showed some variation across grade, they were equal across gender. In short, the SSES in its current form appears to be a good measure of the behavioral and subjective dimensions of engagement, but it remains insensitive to the differences between affective and cognitive engagement.
	One possibility for why the factorial structure was different is that our participants were Portuguese students, rather than the American students for whom the scale was originally designed. Cultural and social differences between these populations may alter the relevance of individual items. It is possible that for our sample the differentiation between emotional and cognitive aspects of engagement is less clear than for other samples. One of the current aims in student engagement research is to acquire a deeper understanding of engagement at a cross-cultural level and to investigate whether scales display measurement invariance across cultures. It is therefore important to target future research at developing a version of SSES that fits well to multiple different cultures/societies in order to describe and compare students’ engagement with schools across the world. 
Psychometric Properties. In the study conducted by the National Center for School Engagement (2006) reliability for each of the three dimensions was found to be good (alphas = .80 - .90), the exception being behavioral engagement in a sample of 46 elementary school students from Jacksonville, USA, for which the value of alpha was .49. For the other two samples, behavioral engagement had alphas of .92 and .90. In our considerably larger sample we found excellent reliability for the two dimensions (alpha = .89). 
The National Center for School Engagement (2006) also examined the convergent validity of the original SSES. Interestingly, across the three samples the findings were not found to be consistent. For one group the cognitive and behavioral scales were moderately positively correlated with student Grade Point Average (GPA). A second group found a significant strong positive correlation between the emotional and cognitive scales, but not behavioral scale, with Mathematics and English grades. The third group showed no significant correlations between engagement and student GPA. A different study with Israeli middle school students has shown significant correlations between all three scales and GPA, and Mathematics and English performance (Shoshani & Slone, 2013). Our results showed that student scores for the behavioral engagement subscale were significantly predictive of their Math and Portuguese grades, but that scores for the subjective engagement subscale were not predictive of grades. We thus consider these results broadly consistent with theoretical expectations and past evidence. 
The fact that the regression coefficients revealed only a small predictive effect is because school engagement is a subjective experience and it is thus unlikely that academic performance captures the full nature of engagement. Academic performance and student engagement are distinct phenomena. Indeed, students with similar academic performance indicators might register very different patterns of engagement because differences in other variables (e.g. intelligence) are also strongly predictive of academic performance. 
[bookmark: _GoBack]Implications. Our investigation revealed that the SSES, despite showing good psychometric properties, did not measure the dimensions of cognitive, emotional, and behavioral engagement satisfactorily. Despite the intentions of the instrument’s original authors, our analyses revealed that the items do not capture the conceptual differences between the emotional and cognitive aspects of engagement well, and consequently, in its current form, the SSES is not aligned with the current conceptualization of engagement with school (Fredricks et al., 2004). We therefore suggest that further work is required to develop a more sensitive measure of student engagement. Such an instrument needs to captures cognitive, emotional, and behavioral dimensions of engagement. It is possible that a combination of rewording items, and/or removing theoretically weak items, will help the SSES to measure its originally intended dimensions. Future researchers may also wish to consider developing a new scale that incorporates contextual components of student engagement with school, such as the teacher-student relationships, peer support for learning, and family support for learning dimensions validated in the student engagement instrument (Appleton et al., 2006; Moreira & Dias, 2017).
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