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Abstract
Supporting first-year students to adjust to their new academic environment is a crucial task in higher education. Investigating students’ perceptions of fit between secondary and higher education could give higher education institutions valuable information for student feedback and support, when captured in a reliable and valid way. This study examines the construct validity, reliability and criterion-related validity of the Students’ Perceived Fit Questionnaire (SPFQ) by using a longitudinal dataset (N = 930, first-year students). The results of exploratory and confirmatory factor analysis supported a three-factor structure measuring students’ perceptions of: 1) the extent to which secondary education prepared them for higher education in terms of content knowledge; 2) resemblance in the teaching approach between secondary and higher education and 3) the need to adapt to their higher education study programme. Concerning the criterion-related validity, it was found that first-year students who experience similarities in teaching approach are more likely to persist in their studies. Furthermore, our results indicated that first-year students who experienced less need to adapt to their higher education study programme felt more self-efficacious regarding their own learning and, consequently, were more likely to persist in their studies.
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Introduction
Supporting students’ transition to higher education is essential for higher education institutions globally, as a significant proportion of students (around 30%) drop out before completing their study programme (OECD, 2016). This is especially the case in countries with open access to higher education (Kyndt, Donche, Trigwell, & Lindblom-Ylänne, 2017). Drop-out rates are higher where there are no formal selection procedures or entrance criteria: for example, in Flanders (the Dutch-speaking part of Belgium), only 40% of students are likely to pass their first year successfully (van Daal, Coertjens, Delvaux, Donche, & Van Petegem, 2013). 
[bookmark: _Hlk524303083][bookmark: _Hlk525416972]Students’ academic integration in the first year of higher education has been a well-investigated topic in educational research (Kyndt et al., 2017; Tinto, 1997; Trautwein & Bosse, 2017). While a major strand of research is directed towards understanding students’ involvement in the academic environment and the importance of this in explaining students’ decision to persist with or withdraw from college (Kahu & Nelson, 2018; Tinto, 1997), less attention has been devoted to how students experience the transition from secondary to higher education. The research that has been done focused predominantly on students’ preparedness and expectations (Leese, 2010; van der Meer, Jansen, & Torenbeek, 2010) and on their social and academic adjustment (De Clercq, Roland, Brunelle, Galand, & Frenay, 2018; Trautwein & Bosse, 2017). These studies showed that students’ first experiences of higher education are difficult due to challenges including adjusting to the new learning environment, identifying expectations, managing study loads and using effective study skills. The perceived fit between previous experiences of learning and teaching at secondary school and the new academic environment in higher education can be problematic for these students. 
Enhancing our understanding of differences in students’ perceived fit between secondary and higher education is relevant for practice. If perceived fit plays an important role in explaining study success, a self-assessment of students’ perceptions of fit could help them become more aware of their possible adjustment needs to higher education. It could also provide relevant information for student counselling and other feedback and support activities in higher education institutions. For instance, an early warning system could be set up to detect adjustment difficulties in order to prevent low achievement scores or early drop-out. In view of assessing students’ perceived fit scores between the learning environment in secondary and higher education, more research is needed to establish a valid and reliable self-report questionnaire.

Students’ perceptions of fit
[bookmark: _Hlk524979252]In the Netherlands, a questionnaire to measure students’ perceived fit between secondary school and university was developed by and used in the studies of Torenbeek, Jansen, and Hofman (2009, 2010, 2011a, 2011b) to explore the relationship of perceptions of fit with teaching approaches, pedagogy and skill development, time investment and first-year achievement. Items for this self-report questionnaire were created by Torenbeek et al. (2009, 2010, 2011a, 2011b) or extracted from the Your First College Year Survey (Hurtado et al., 2007) and the First Year Experience Questionnaire (Australian National University, 2007). Two scales of Torenbeek et al.’s (2010) questionnaire are particularly important to map students’ perceptions of fit: the ‘Adjustment’ scale, which measures the degree of adjustment to study in higher education, and the ‘Resemblance’ scale, which measures the perceived similarities between the pedagogical aims and approaches at university and secondary school. In this study, we refer to these two scales as the Student Perceived Fit Questionnaire (SPFQ). Although Torenbeek et al.’s (2010) questionnaire contained a third scale measuring the nature of students’ orientation and expectations about their academic studies, we do not take this scale into account, as its focus is on assessing the expectations students have before the transition to higher education rather than on their experiences of fit in the first year.
The existing validation research of the SPFQ scales is limited to one higher education context (students at one university in the Netherlands). Moreover, the previous research collected data at one specific time, i.e. after the examinations at the end of the first semester. Given that the respondents’ scores on these fit scales may have been influenced by their achievement scores, the external validity of the results may be undermined. This warrants a further validation of the SPFQ using data collected earlier in the first year. Furthermore, it is known that reinvestigating decisions regarding the factor structure over different samples improves the confidence that the optimal number of factors have been extracted (Fabrigar, Wegener, MacCallum, & Strahan, 1999). Therefore, it is important to examine the construct validity of the SPFQ more than once during the first year of higher education. 
Another concern with former research relates to the statistical methods used to validate the test scores of this questionnaire. Exploratory factor analysis (EFA) was used to validate the factor structure (Torenbeek et al., 2010). For this, a varimax rotation was chosen, assuming uncorrelated factors. As the results indicated that all perceived fit factors correlated significantly (r between .09 and .37), oblique rotation is more appropriate (Henson & Roberts, 2006). In order to substantially test the internal factor structure of the questionnaire, confirmatory factor analysis (CFA) is important to confirm the factor structure identified in the EFA (Henson & Roberts, 2006).

Relationship between perceptions of fit and study success 
Previous research has shown that a better perceived fit between the learning environments in secondary and higher education is positively related with study success (Torenbeek, 2011). In particular, results indicated the direct and indirect effects of students’ perceptions of fit on first-year academic achievement: when students perceive the learning environments as more similar, they attend more classes and obtain more credits. 
Even though a better fit is positively related to obtaining more credits (Torenbeek et al. 2009, 2010, 2011b), little is known about the criterion-related validity of the students’ perceptions of fit scales in relation to student persistence and self-efficacy. Therefore, the current study focuses on how students’ perceptions of fit are related to student persistence, directly and indirectly, through self-efficacy (Bandura, 1997). 
Student persistence is an important measure of academic success, because it indicates the result of a dynamic process of academic and social integration, student characteristics, institutional experiences, learning and intentions (Tinto, 1997). It has often been operationalised as a student’s decision to continue the same study programme in higher education (Vanthournout, Gijbels, Coertjens, Donche, & Van Petegem, 2012). Based on previous research results (Torenbeek et al. 2009, 2010, 2011b), it seems reasonable to expect that a better fit between secondary and higher education is associated with a higher probability of persisting in the same study programme in higher education. 
[bookmark: _Hlk524186819]Students have a set of self-beliefs about their abilities to succeed, also known as self-efficacy (Bandura, 1997). A large body of research has indicated that self-efficacy plays a crucial role in the first year of higher education, as personal and contextual characteristics can enhance students’ self-efficacy (van Dinther, Dochy, & Segers, 2011) and positive self-efficacy beliefs can facilitate student persistence (Robbins et al., 2004). To comprehensively examine the link between students’ perceptions of fit and their persistence, it is important to take their self-efficacy into account as a mediator (Kahu & Nelson, 2018).
[bookmark: _Hlk524980034][bookmark: _Hlk524025330][bookmark: _Hlk524187865]The relationship between students’ perceptions of fit and student persistence may vary depending on gender and socio-economic status (SES). Previous research has found that female students are more likely than male students to persist in the first year of higher education (Kamphorst, Hofman, Jansen, & Terlouw, 2015) and are more likely to complete their degree (OECD, 2016; Quinn, 2013). Furthermore, students with low SES are more at risk of dropping out because of financial constraints, family problems or peer pressure (Quinn, 2013). It is important therefore to control for gender and SES when exploring the relationship between perceptions of fit, self-efficacy and student persistence.

The present study
Given the concerns outlined above regarding the validity of the Students’ Perceived Fit Questionnaire (SPFQ) (Torenbeek et al., 2010), this study aims to further investigate the construct validity, reliability and criterion-related validity of the SPFQ in a longitudinal sample of first-year students in higher education (HE). Based on the literature, we propose a conceptual framework (Figure 1) that illustrates the investigated relationships between students’ perceptions of fit, self-efficacy and persistence. To test the criterion-related validity of the SPFQ, we examined the direct and indirect relationship of students’ perceptions of fit with student persistence through self-efficacy. Based on previous research, two control variables were used: gender and SES. 
The following research questions (RQ) are central to this study:
· RQ1: To what extent can the scores of the SPFQ be interpreted as construct valid for measuring students’ perceptions of the fit between secondary and higher education?
· RQ 2: How reliable are the scales of the SPFQ?
· RQ 3: Are students’ perceptions of fit between secondary and higher education obtained in the first weeks of higher education related to self-efficacy at the end of the first year of higher education? 
· RQ 4: Are students’ perceptions of fit between secondary and higher education obtained in the first weeks of higher education related to their student persistence? 
Figure 1. 
[bookmark: _Hlk525218084]The investigated relationships for testing the criterion-related validity of the SPFQ.
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Method
Participants
[bookmark: _Hlk524276428]The data stem from a longitudinal research project on students’ transition from secondary to higher education in Flanders (the Dutch-speaking part of Belgium). More specifically, all final-year students (N = 2,109, Grade 12) from 32 secondary schools were tracked across this transition. At the end of the final year of secondary education, students were asked to provide personal contact information which enabled the research team to follow and contact them in higher education.
During the first year of higher education, data were gathered in the first weeks (Wave 1, year 1 of data collection, N = 638, 30%) and at the end of the first year (Wave 2, year 1 of data collection, N = 656, 31%). To view students’ trajectories after their first year, a final data collection was set up at the start of the second year. A total of 509 students participated in this wave (Wave 3, year 2 of data collection, N = 509, 24%). For all measurement waves, students received a short explanation of the goals of the survey and a personal link to the online questionnaire. Two reminders were sent after each wave. All students signed an informed consent to confirm that they voluntarily participated in the study. 
In total, 930 first-year students participated in one of these measurement waves, which was the sample of this study. A total of 385 students (41%) participated in Waves 1 and 2, while 545 students (59%) participated in one of the waves. Table 1 provides an overview of the background characteristics of the sample. The distribution of the background characteristics of the sample was comparable to the population data of first-year students from Flanders (Flemish Government, 2012). At Wave 1, students’ average age was 18.22 years (SD = .55). 
[bookmark: _Ref414026502]Table 1.
Sample characteristics (N = 930).
	
	Category
	N
	%

	Gender 
	Female
	559 
	60

	
	Male
	371 
	40

	
	
	
	

	Prior education track in secondary education[footnoteRef:3] [3:  In Flemish secondary education, there are three different education types that mainly prepare pupils for higher education: 1) an academic education track focusing on broad general education; 2) a technical education track focusing on both general and technical subjects; and 3) an artistic education track, which combines a broad general education with active art education. ] 

	Academic education track
	663 
	71

	
	Technical education track
	249
	27

	
	Artistic education track
	15 
	2

	
	
	
	

	Bachelor’s degree in the first year of higher education[footnoteRef:4] [4:  The Flemish higher education system consists of two types of bachelor’s degrees: the professional and the academic bachelor programme. University colleges offer mainly professional bachelor programmes, and universities provide academic bachelor and master programmes. An important distinction between the bachelor programmes is that professional bachelor programmes usually give students direct access to the labour market.] 

	Professional bachelor at university college
	396 
	43

	
	Academic bachelor at university college
	135 
	15

	
	Academic bachelor at university
	392 
	42



Instruments
[bookmark: _Hlk524875758]Students filled in the SPFQ at Waves 1 and 2 by using the Adjustment and Resemblance scales (Torenbeek, 2011; Torenbeek et al., 2010). Items from the Adjustment scale measure the extent to which students feel they need to adapt their academic skills to university education. The Resemblance scale assesses the extent to which students perceive similarity between the pedagogical aims and approaches at university and secondary school. Both scales consisted of seven items and all items were scored on a five-point Likert scale, ranging from definitely disagree to definitely agree. All items of the Adjustment (items 1, 4, 8, 10, 11 and 14) and Resemblance (items 2, 3, 5, 6, 7, 9, 12 and 13) scales are included in the Appendix. 
A self-report questionnaire on self-efficacy regarding studying was administered one month before the final examinations (Wave 2), using an already validated scale (Donche & Van Petegem, 2008). The self-efficacy scale contained four items, for example ‘I feel confident in my way of studying’. All four items were rated on a five-point Likert scale, ranging from definitely disagree to definitely agree. The reliability of this scale was good ( = .88).
Student persistence is a binary variable, coded as ‘1’ or ‘0’ according to whether students continued their original studies in the second year of higher education or not. Code 0 on the persistence variable indicates that this student either switched to another study programme or dropped out of higher education. This variable was computed by comparing the study programme enrolled in at the start of the second year of higher education (Wave 3) with the study programme at the start of the first year (Wave 1).
Gender and SES were included as control variables. Information on students’ SES was obtained from the Flemish Department of Education and Training and was derived from the following officially used indicators: the educational level of the mother; the neighbourhood the student lived in; whether the student was a native speaker of Dutch; and whether the student had a study grant. 

Analyses
To investigate the construct validity (RQ1) of the SPFQ, a two-step procedure was chosen.
First, an EFA was performed on the data collected at Wave 1. Robust maximum likelihood estimation was used due to non-normality of two items (Schmitt, 2011). Oblique geomin rotation was chosen for its ability to reduce cross-loading magnitudes, which also resulted in more comparable solutions to CFA in the second step of the procedure (Schmitt & Sass, 2011).
Multiple methods were used to determine the number of factors: parallel analysis, inspection of the scree plot, the Kaiser criterion and two fit indices (Akaike Information Criterion (AIC), adjusted Bayesian Information Criterion (BIC)). Model fit of the retained factor solution was checked using the Comparative Fit Index (CFI), the Root Mean Squared Error of Approximation (RMSEA) and the Standardized Root Means Square Residual (SRMR). For CFI, values close to .95 indicated a well-fitting model and values greater than .90 indicated an adequate model fit (Hu & Bentler, 1999). RMSEA values as high as .08 or less than .05 supported an acceptable and a good model fit respectively (Browne & Cudeck, 1992). For SRMR, a cut-off value close to .08 indicated a well-fitting model (Hu & Bentler, 1999).
Item deletion was based on an inspection of the factor loadings in both the pattern and structure matrix. Items were deleted if: a) an item failed to load higher than .30 on at least one factor in the pattern matrix; b) an item had loadings higher than .30 on more than one factor in the pattern matrix; or c) the difference between two loadings in the pattern matrix and/or structure matrix was less than .15 (Worthington & Whittaker, 2006).
Regardless of the decision to delete an item, the stability of the factor loadings was checked using multiple rotation criteria, as the type of rotation chosen impacts these loadings (Schmitt, 2011). As well as the geomin rotation, factor solutions were also cross-validated using CF-Facparsim and CF-Varimax rotation. This means that item retention needed to be confirmed in at least two of the factor solutions. CF-Facparsim reduced factor complexity, while CF-Varimax minimised both row and factor complexity based on the number of items (Schmitt & Sass, 2011). We reported the results of the analyses with geomin rotation. The results of the CF-Facparsim and CF-Varimax rotations were only reported if they differed significantly from the geomin solution[footnoteRef:5].  [5:  The results of the analyses with CF-Facparsim and CF-Varimax rotation are available on request.] 

In the second step, the final EFA solution was tested on the data of Wave 2 using CFA. To evaluate the fit of this factor solution, the same model fit indices and criteria were used as in the EFA.
The reliability of the SPFQ scales (RQ2) was investigated on the data of Waves 1 and 2 using Cronbach alpha values. A cut-off value of .70 and higher indicated an acceptable reliability (Nunnally, 1978).
To test the criterion-related validity of the fit scales (RQ3 and RQ4), a structural equation modelling (SEM) approach with latent variables was used. All hypothesised relationships were examined at once, including the correlations between the perceived fit scales, the effect of students’ perceived fit on self-efficacy, the effect of students’ perceived fit on student persistence, the effect of self-efficacy on student persistence and controlling for the effects of gender and SES. 
[bookmark: _Hlk524284916]All analyses were performed using Mplus 7.11 (Muthén & Muthén, 1998–2012), except for the parallel analysis, which was performed using the R-package ‘psych’ (Revelle, 2015). To investigate the criterion-related validity of the fit scales, we used the maximum likelihood robust (MLR) estimator. This method is robust to non-normality and allows management of missing data responses, by using all the available data, complete or incomplete (Enders, 2010). Because of the presence of missing data on the mediator self-efficacy, the Monte Carlo integration algorithm was required (Muthén & Muthén, 1998–2012). 

Results
Construct validity and reliability of the SPFQ scores
[bookmark: _Hlk1895542]To examine the construct validity of the SPFQ scores, an EFA was performed on the data of Wave 1. Parallel analysis, scree plot and application of the Kaiser criterion pointed at a three-factor solution (see Table 2) for the initial EFA. This three-factor model fitted the data well (CFI = .95; RMSEA = .06; SRMR = .03) and was theoretically meaningful. Inspection of the pattern and structure matrix of the three-factor solution resulted in deletion of the items: 1, 4 and 10. These items showed loadings above .30 on two factors in the pattern matrix and the difference in magnitude between their two highest loadings in the structure matrix was less than .15. Although the latter also applied to items 8 and 14, both items were retained as these results could not be cross-validated in the EFA using CF-Facparsim and CF-Varimax rotation.

Table 2.
Fit indices for the EFA of fit scales. 
	
	Fit indices
	Parallel 
	Scree plot
	Kaiser

	
	AIC
	Adj. BIC
	CFI
	RMSEA
	95% CI RMSEA
	SRMR
	
	
	

	[bookmark: _Hlk527920650]EFA 
(all items)
	1F
	26612.21
	26666.11
	.50
	.15
	.15 − .16
	.11
	3
	3
	3

	
	2F
	25875.46
	25946.05
	.79
	.11
	.10 − .12
	.07
	
	
	

	
	3F
	25500.44
	25586.43
	.95
	.06
	.05 − .07
	.03
	
	
	

	
	4F
	25447.89
	25548.00
	.97
	.05
	.04 − .06
	.02
	
	
	

	
	5F
	25414.95
	25527.90
	.99
	.04
	.02 − .05
	.01
	
	
	

	EFA
(without items 1, 4 
and 10)
	1F
	21122.35
	21164.71
	.49
	.17
	.16 − .18
	.11
	4
	3
	3

	
	2F
	20539.02
	20594.21
	.84
	.11
	.10 −.12
	.06
	
	
	

	
	3F
	20339.96
	20406.70
	.95
	.07
	.06 −.08
	.03
	
	
	

	
	4F
	20299.77
	20376.78
	.98
	.05
	.04 −.07
	.02
	
	
	

	
	5F
	
	No convergence
	
	
	

	[bookmark: _Hlk527920607]EFA 
(without items 1, 4, 7 and 10)
	1F
	19482.58
	19521.08
	.45
	.19
	.18 −.20
	.13
	3
	3
	3

	
	2F
	18949.41
	18999.46
	.84
	.12
	.10 −.13
	.06
	
	
	

	
	3F
	18749.63
	18809.94
	.98
	.06
	.04 −.08
	.02
	
	
	

	
	4F
	
	No convergence
No convergence
	
	
	

	
	5F
	
	
	
	
	



Based on the criteria for factor retention, the second EFA without items 1, 4 and 10 pointed at a three-factor or four-factor solution (see Table 2). Parallel analysis suggested a four-factor solution. However, the fourth factor in the parallel analysis was only at the edge of statistical significance and inspection of the pattern matrix of the four-factor model revealed that the fourth factor only contained one item; hence, the three-factor solution was retained. The three-factor model fitted the data well (CFI = .95; RMSEA = .07; SRMR = .03) and was theoretically meaningful. Given that the difference in magnitude of the two highest factor loadings of item 7 in both the pattern and the structure matrix was less than .15, item 7 was deleted.
Finally, an EFA was performed on the remaining items, again resulting in a three-factor solution, as evidenced by the results of the parallel analysis, scree plot and application of the Kaiser criterion (see Table 2). The three-factor model fitted the data well (CFI = .98; RMSEA = .06; SRMR = .02) and was theoretically meaningful. Table 3 summarises the factor loadings of the pattern and structure matrix of the final EFA. 
[bookmark: _Ref414026686]Table 3.
Factor loadings for the final EFA of fit scales on Wave 1 (pattern and structure matrix). 
	
	Pattern matrix
	Structure matrix

	
	Preparation
	Resemblance
	Adaptation
	Preparation
	Resemblance
	Adaptation

	Item 2
	.76*
	.01*
	−.19*
	.77
	.32
	−.21

	Item 3
	.96*
	−.06
	−.01
	.94
	.26
	−.01

	Item 13
	.56*
	.19*
	.03
	.63
	.36
	−.04

	Item 5
	−.01
	.67*
	.00
	.21
	.67
	−.20

	Item 6
	.01
	.64*
	−.05
	.22
	.65
	−.25

	Item 9
	.03
	.48*
	.04
	.19
	.48
	−.11

	Item 12
	.00
	.69*
	−.04
	.23
	. 70
	−.25

	Item 8
	.02
	−.15*
	.44*
	−.04
	−.28
	.48

	Item 11
	−.13*
	.01
	.83*
	−.15
	−.29
	.84

	Item 14
	.00
	−.17*
	.52*
	−.07
	−.33
	.58


Note: * p < .05
The first factor (Preparation) comprised items 2, 3 and 13, which refer to students’ perceptions of how well secondary education prepared them in terms of content knowledge for their higher education studies. The second factor (Resemblance) comprised items 5, 6, 9 and 12, and are related to students’ perceptions of the similarity in teaching approach between the secondary and higher education. The third factor (Adaptation) comprised items 8, 11 and 14, which describe students’ perceptions of the extent to which they need to adapt to their studies in higher education. 
In a next step, CFA was applied. The fit indices showed an adequate model fit (CFI = .93; RMSEA = .08; SRMR = .05) and provided evidence for the factor structure of the SPFQ established by the EFA.
The overall reliability levels of the scales Resemblance (Wave 1=.72, Wave 2=.73), Adaptation (Wave 1=.67, Wave 2=.74) and Preparation (Wave 1=.81, Wave 2=.87) are acceptable and could not be further improved. The mean and standard deviation of the SPFQ scales are presented in Table 4.
Table 4. 
Descriptive results of the SPFQ scales: mean ( x̅ ) and standard deviation (SD).
	
	Wave 1
	
	Wave 2

	
	x̅
	SD
	
	x̅
	SD

	Preparation
	3.19
	1.31
	
	3.06
	1.20

	Adaptation
	2.65
	0.85
	
	2.61
	0.93

	Resemblance
	2.30
	0.88
	
	2.32
	0.89



Criterion-related validity of the SPFQ 
Regarding the criterion-related validity of the SPFQ scales in relation to self-efficacy (RQ3), the results demonstrated that students’ feelings of adaptation were negatively related to self-efficacy (B = -.35; p < 0.001). Students who needed more adjustment to the learning environment in the first weeks of higher education felt less self-efficacious in studying at the end of the first year. Additionally, a significant positive association was found between students’ feelings of self-efficacy and their persistence (B = .33; p < .001). Students who felt more self-efficacious in studying at the end of the first year, were also more likely to persist in their studies in the second year. Given that adaptation influences self-efficacy, there is an indirect relationship between adaptation and student persistence of −.12 (calculated as −.35*.33). All significant correlations and effects (p < .05) of this tested SEM model are presented in Figure 2. We note that the analysis did not confirm any significant effect of the control variables, gender or SES. 
Figure 2. 
Significant correlations and effects of the SEM model.Preparation
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Note: † p < .10; *p < .05; **p < .01; ***p < .001.
Regarding the criterion-related validity of the SPFQ scales in relation to student persistence (RQ4), the results indicate that students’ feelings of preparation and adaptation had no direct relationship with student persistence. The relationship of resemblance with persistence proved to be on the verge of significance (B = .23; p = .058). As this result could be affected by the non-significant effects and correlations included in this model, a new model was tested with only the significant effects and correlations. Results of this SEM analysis show that the direct relationship of resemblance with persistence was positive and significant (B = .21; p = .016). Accordingly, we conclude that students who perceived the teaching approach in the first year of higher education to be similar to the teaching approach in secondary education were more likely to persist in their studies in the second year of higher education. 
The results of the model indicate that 16% of the variance in scores on self-efficacy could be explained by students’ perceptions of fit and that 18% of the variance in scores on student persistence could be explained by students’ perceptions of fit and their self-efficacy.

Discussion and conclusion 
Supporting students’ transition to higher education is essential in many higher education institutions, especially in countries allowing more open access to higher education (Kyndt et al., 2017). More research is needed to establish a questionnaire that assesses differences in experiences of fit between secondary and higher education in a valid and reliable way. This study further extends the present research findings on the SPFQ regarding the construct validity, reliability and criterion-related validity (Torenbeek, 2011; Torenbeek et al., 2010) in another sample of first-year students, by using longitudinal data with three waves of data collection and by using more advanced statistical techniques.
[bookmark: _Hlk1582193]First, we explored the construct validity and reliability of the SPFQ: the Adaptation and Resemblance scales. In the context of Flemish higher education, our analyses did not support the original factor structure. The results for the EFA on Wave 1 (in the first weeks of higher education) indicated a meaningful three-factor structure measuring students’ perceptions of fit of: 1) the extent to which secondary education prepared them for their studies in the first-year of higher education in terms of content knowledge; 2) the resemblance in the teaching approach between secondary and higher education and 3) the need to adapt to their studies in higher education. The results of the CFA on Wave 2 (end of the first year of higher education) confirmed this three-factor structure. Additionally, in both samples, adequate reliability levels were noted for each scale. Based on our results, the original ‘Resemblance’ scale of Torenbeek et al. (2010) was divided into two dimensions describing 1) the preparation in secondary education for the first-year of higher education in terms of content knowledge and 2) the resemblance in the teaching approach between secondary and higher education. 
[bookmark: _Hlk527705883]In this study, evidence was found that the scores on this version of the SPFQ can be interpreted as construct valid and reliable to assess students’ perceptions of fit between secondary and higher education. Further empirical evidence is needed to test the use of this questionnaire in other higher educational contexts and to further improve the reliability of the adaptation scale, which was moderate. The SPFQ scales were recently used in a study by Van den Broeck et al. (2018) in another sample of first-year students, which indicated an acceptable reliability.
[bookmark: _Hlk1915287]Second, the results provided support to the criterion-related validity of the SPFQ. We found that there is a positive relationship between students’ perceptions of similarity in the teaching approach between secondary and higher education and student persistence. Students who experienced more resemblance in the first weeks of higher education were more likely to re-enrol in the same study programme in the second year. Furthermore, our results indicated that students who needed less adaptation to their higher education study programme felt more self-efficacious regarding their own learning and, consequently, were more likely to persist in their studies. These findings are in line with previous evidence indicating that higher self-efficacy beliefs are related to better adjustment to higher education and to academic success (Brady-Amoon & Fuertes, 2011; Chemers, Hu, & Garcia, 2001). Based on the literature (Jansen & van der Meer, 2012; Pajares, 1996), it could be expected that students who feel better prepared for higher education will have less trouble with the transition and will consider themselves more ready for the new academic learning environment. In contrast, we did not find a significant relationships between students’ perceptions of preparation, self-efficacy and persistence. An explanation for this could be that the prediction of self-efficacy and student persistence is linked instead to their preparedness in other academic skills, e.g. time management, proficiency in writing tasks, or ability to work in a group (Jansen, Suhre & André, 2017). However, our study showed that students’ experiences of preparation matter, as these are positively related to resemblance and negatively to experiences of adaptation, which are related to self-efficacy and student persistence.
[bookmark: _Hlk524980106]There are several limitations to this study. First, the data contained some missing values due to their longitudinal nature. However, full information robust maximum likelihood estimation was used to reduce possible bias caused by incomplete data (Enders, 2010). Second, the relationship between perceptions of fit, self-efficacy and student persistence was only controlled for gender and SES, and not for the start score on self-efficacy or for prior achievement. For instance, secondary school grade-point average could be relevant as a control variable, as this seems to be positively related to both perceived fit and first-year academic achievement (Torenbeek et al., 2009). However, in Flanders no standardised (national) test scores are present at the end of secondary education which could be sound reliable indicators for prior achievement. 
[bookmark: _Hlk524979529]The SPFQ enables us to understand students’ experiences of their transition from secondary to higher education. The SPFQ cannot be directly used for students entering higher education via other pathways, such as students that have already been working in the labour market, as further research is needed to develop and validate an adapted questionnaire to capture non-regular students’ experiences. This is important to note, as previous research has indicated different experiences of the transition to higher education between regular and non-regular students (e.g. Christie, Barron, & D'Annunzio-Green, 2011). Additionally, changes in students’ perceptions of fit between secondary and higher education across time and across different groups of students could be an interesting topic for further research, for instance between students who persist in their study programme, students who switch to another study programme and students who drop out of higher education before getting a diploma.
To conclude, this study provided evidence for the construct validity, reliability and criterion-related validity of the SPFQ, measuring individual differences in perceptions of fit between secondary and higher education. Further insight was provided by the extent to which these perceptions of fit are associated with students’ sense of self-efficacy and student persistence in higher education. The study underlines the importance of measuring students’ perceptions of fit in the first months of higher education, as these perceptions are related to students’ self-efficacy and persistence in higher education. In practice, administering the SPFQ to students entering higher education and providing relevant feedback could be useful to increase their self-awareness of their possible adjustment difficulties. The SPFQ can be used as a complementary tool in student counselling, to identify students who experience difficulties fitting into the new teaching and learning environment in higher education. 
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[bookmark: _Ref414026588]Appendix
Student Perceived Fit Questionnaire (SPFQ) 
1. In general, I started well-prepared for my studies in higher education. 
2. The final year of secondary education was a good preparation for my studies in higher education.
3. The subjects of my current study programme are well in line with the subjects at secondary education.
4. I had to adjust to the way of studying in higher education.
5. In my current study programme, the same amount of self-study is required from me as at secondary school.
6. The teaching approach of my current study programme is very similar to the teaching approach in secondary school.
7. I do not have to work very hard in my current study programme. 
8. I have experienced some difficulties in adjusting to the teaching approach of my current study programme.
9. In my current study programme, I have to work in a group as much as at secondary school.
10. At the start of my current study programme, I lacked the content knowledge that was expected.
11. I have the impression that I experience too many difficulties for my studies in higher education.
12. I have to work more or less as hard as at secondary school.
13. There are a lot of similarities between the subjects in secondary education and the subjects in my current study programme. 
14. Thus far, the first year has been more difficult than I expected.
[bookmark: _Hlk523401880]Note. Permission was given by the authors (Torenbeek, 2011; Torenbeek et al., 2010) to publish the items of the SPFQ in this study. Please note that these items were originally administered in Dutch.
