TITLE: reliability and construct validity of the Spanish version of the Institutional Integration Scale
ABSTRACT: This study presents an evaluation the Institutional Integration Scale- Spanish that was based on Tinto’s model of college student withdrawal. Psychometric properties were examined through reliability, correlations between subscales, and confirmatory factor analysis in a sample of 802 1st -year Colombian college students. The internal consistency reliability of five subscales ( from 0.76 to 0.89 and  from 0.85 to 0.93) was in accord with past work with previous versions of the scale. The factor structure was supported and helps guide use of scores for the scale. The findings support the reliability and construct validity of the Institutional Integration Scale scores. This instrument may be useful for measuring aspects the university's institutional environment that are critical to student retention and success.
Keywords: Institutional Integration Scale, CFA, higher education, student dropout.
TÍTULO: fiabilidad y validez de constructo de la versión en español de la Escala de Integración Institucional
RESUMEN: Este estudio presenta una evaluación de la versión en español de la Escala de Integración Institucional que se basó en el modelo de teórico de Tinto. Las propiedades psicométricas se examinaron mediante índices de fiabilidad, correlaciones entre subescalas y análisis factorial confirmatorio en una muestra de 802 estudiantes universitarios colombianos de primer año de programas de pregrado. La consistencia interna de las cinco subescalas fue ( de 0,76 a 0,89 y  de 0,85 a 0,93), las cuales estuvieron acorde con trabajos previos de versiones anteriores de la escala. La estructura factorial fue respaldada y ayuda a guiar el uso de puntajes para la escala. Los hallazgos soportan la fiabilidad y la validez de constructo de las puntuaciones de la Escala de Integración Institucional. Este instrumento puede ser útil para medir aspectos de entorno Institucional universitario que son críticos para la retención y el éxito de los estudiantes.
Palabras clave: Escala de Integración Institucional, análisis factorial confirmatorio, educación superior, deserción estudiantil.
INTRODUCTION:
Higher education research remains critical for more than 50 years in assisting institutions with the identification of the dimensions of student development and understanding the university student experience (E. Pascarella, 2006). Much of this work has centered on developing models to understand student dropout behavior or student retention. This issue has been approached from diverse theoretical perspectives: psychological (Fishbein& Ajzen, I 1975), sociological (Spady, 1971) and interactionist (Tinto 1975; 1993).
Tinto’s Institutional Departure Model (Tinto, 1975, 1993), has been one of the most cited and implemented  models in  retention studies, reaching an almost paradigmatic status (Berger & Milem 1999; Cheng & Sin 2018; Baker et al., 2007). This model suggests that a student enters the university with some initial goals and commitments, which is shaped by their pre-entry attributes (family background, skills and abilities, and prior schooling). Next, according to the student institutional experience, including social and academic interactions with students and faculty, the initial goals and commitments can weaken or be strengthened, affecting the decision to stay or leaving the university.
[bookmark: _Hlk37083534]Grounded in this model, with a nucleus of academic and social integration, Pascarella and Terenzini developed a scale to measure these integration aspects of the student experience  (Pascarella & Terenzini 1977; 1979; 1980; Terenzini, et al., 1981; Terenzini & Pascarella 1977; 1978). The Institutional Integration Scale (IIS) (Pascarella & Terenzini 1980)), whose initial version contained 30 items, distributed over 5 dimensions including Academic and Intellectual Development (7 items), Peer-Group Interactions (7 items), Interactions with Faculty (5 items), Faculty Concern for Student Development and Teaching (5 items) and Institutional and Goal Commitments (6 items). 
Since the development of the IIS, there have been four validation studies. First, Fox (1984) collected data from students who had registered for remedial and/or developmental classes. The results suggested that negatively worded items should be rewritten to be positive. Next, French and Oakes(2004) implemented the recommendations of Fox and added four items that had been deleted during scale development (Pascarella & Terenzini 1980). The results support in increase in internal consistency reliability for the subscales. More importantly, the confirmatory factor analysis results suggested that the two original factors of social and academic integration be reconsidered as faculty and student integration. The original structure resulted in factor correlations above 1.0. The new model had a lower correlation (i.e., .86) between the two factors, but remained high to question the redundancy in these factors (French & Oakes, 2004). 
The third validation study (Baker et al., 2007), supported the previous findings that the additional 4 items and the change from negative to positive worded items was needed. Perhaps more importantly, the results supported that differential functioning items between males and females were absent. That is, the items functioned the same for males and females, given confidence that mean companions were not contaminated with bias for these groups. This finding was confirmed in the fourth validation study (Breidenbach & French 2011).
The use of the IIS in the past 15 years has mostly been with universities and colleges in the United States. The IIS has been used in diverse populations of students including deaf or hard of hearing  students (Cheng & Sin 2018), international students (Güvendir, 2018), African-American students (Reid, 2013), students in learning community courses (Clark et al., 2014; Wilmer, 2009), Engineering students (French et al., 2005), Christian institution students (Morris et al.,  2003). In addition, it has been used in studies with a suite of measures attempting to understand the students experience and improve measurement of such related constructs (Caison, 2007; Dewberry & Jackson, 2018).With all of this use, there remains a dearth of information on how the items and scales function outside of United States university and college system.  
The synthesis of scientific evidence in Latin American (Mellado et al., 2018) and Colombian context (Urrego, 2019), about student retention and dropout rates in the last two decades, has highlighted the limitations of researches in terms of theoretical models used, variables included in the analysis and reliability of instruments applied. Most research has focused on student characteristics that assist in predicting entry into a university and, fewer studies have considered the process of interaction of the student with the university environment (Saldaña Villa & Barriga, 2010). One reason for this dearth of information on retention and the student experience is that there are few instruments that have been translated and adapted and examined for validity evidence in the context of Latin American universities and colleges (Mellado et al., 2018). The adaptation and validation process of IIS in the Spanish language can provide the Latin American research community the tools to begin to examine models of integration, retention, and dropout behavior at the university level. This can assist the universities to implement plans and programs focused on aspects related to the institutional environment.
Thus, the aim of this study was to evaluate the psychometric properties of the IIS Spanish version through an examination of item analyses, intercorrelations among the subscales, internal consistency reliability, and the factor structure through confirmatory factor analysis. We document evidence of the adaption process and the empirical evidence to support the use of the scores from the IIS in a Latin American context. We also propose a different factor structure model to account for the high correlations among factors that has been documented (French & Oakes, 2004). The combination of evidence can support a scoring inference and a generalization inference in building a validation argument for score use (Kane, 2013).
METHODS:
Participants: The student population included first-year undergraduate students (N = 802) who were enrolled in the first and second semester of 2019 at a private university of Medellin, Colombia (mean age= 18.5± 2.9, female =69.3%). The academic areas in which the students were studying included health Sciences (57.9%), mathematics and natural sciences (15.6%), social and human sciences (14.7%), agronomy and veterinary (11.8%). The response rate was 85.0% of the students who were asked to participate in the research. 
Instrument: The Institutional Integration Scale -IIS- include 34 items distributed in five subscales: (a) Peer-Group Interactions (10 items), (b) Interactions with Faculty (5 items), (c) Academic and Intellectual Development (8 items), (d) Faculty Concern for Student Development and Teaching (5 items) and (5) Institutional and Goal Commitment (6 items). Each item has five response options ranging from 1 (strongly disagree) to 5 (strongly agree).  This scale is relatively short and simple to administer (less than 10 minutes to complete). 
Procedures: Six weeks after the start of the academic semester, participants were enrolled in a session of counseling offered by the welfare university area. A psychologist explained to the students the aim of this study and invited them to participate voluntarily. Once informed consent and authorization for the processing of personal data were obtained from the student, the students filled the survey using an electronic form on a computer in the office. This was done at the individual basis. This study was approved by an ethical committee on human research.
Translation process: The translation process followed these  steps (International Test Commission., 2017; Hernández et al., 2020):
· Pre-conditions: authorization was requested from the validation author of 34-items scale to carry out the process of validation in the Colombian context. With regards the definition and content of the construct, the scale has been used to measure social and academic integration in traditional students (under 25 years, who dedicate full time to studies, single and economically dependent) which correspond to the characteristics of the target population.
· Test development: The original version was translated into Spanish by two independent native Spanish speaking translators, who conducted the work independently of one another.  Both translations were reviewed by an expert committee on the topic and the methodology of test validation. After this evaluation, the first Spanish version was obtained. The Spanish version was retranslated into English by other two qualified persons, in an independent and isolated way. None of them had access to the original version of the scale. The same expert committee evaluated both translations and after this, a new version into English was obtained. This version was submitted to the validation author, who gave recommendations to improve the quality and the similitude of the translations. Once a favorable concept was obtained, a pilot survey with 15 students was conducted to refine the design aspects and the form details.
· Confirmation: Once the form was adjusted, it was given to the students in the research study. The sample size was appropriate due that the number of participants by item was approximately 23 (International Test Commission., 2017; Hair, J et al., 2018).
· Administration: after obtaining informed consent, 802 online questionnaires were administrated by groups (12 in total). This occurred given the limitations of the data collection system and computer access. Each student had access to a computer to respond the survey. The recollection process took two weeks. This study was approved by the Ethics Committee of Universidad CES.
Data analysis
Item Difficulty and Discrimination: In order to determine students´ ability in each item, skewness, kurtosis, and difficulty percentage (mean transformed on ratings scale data; (Yoo & Hambleton, 2019) were calculated. Values for skewness  ±2 and kurtosis < 7 were considered appropriate (Byrne, 2012). To evaluate the item discrimination level, point biserial correlations were computed; values above 0.40 were considered appropriate(Ebel,  1965).
Correlation between subscales: Subscale scores were obtained by averaging item responses within each subscale. The average was used because the number of items across subscales was unequal. Once the averages were obtained, Pearson correlation coefficients were calculated among subscale scores.
Reliability: Internal consistency reliability was evaluated through two coefficients; Cronbach's alpha () and McDonald's omega (). The latter is based on factors loadings obtained in confirmatory factor analysis(McDonald, 1999). Values greater than 0.8 were considered adequate for research  purposes (Nunnally & Bernstein 1994). 
Confirmatory factor analysis (CFA): The factor structure was evaluated through confirmatory factor analysis at the item level. Three models were tested based on prior work. However, our models are all second order models, as we modeled the data from the item level to the 5 subscales as first order factors that indicated the second order factors. This approach is different compared to previous work that analyzed a covariance matrix of subscales scores; not item scores.  
Model 1 was a two-factor second-order, five factor first-order model with two correlated latent factors (social and academic integration) according to the theory suggested by Tinto´s Model (E. Pascarella & Terenzini, 1980; Tinto, 1975, 1993). The first second order factor (academic) included the first order factors: Institutional and Goal Commitment, Faculty Concern for Student Development and Teaching and Academic and Intellectual Development. The second factor (social) comprised the first order factors: Peer-Group Interactions and Interactions with Faculty. Model 2 was an alternative two-factor second-order, five factor first-order model with two correlated latent factors (faculty and student integration; French & Oakes, 2004). The first second order factor (student) included the first order factors: Peer-Group Interactions, Institutional and Goal Commitment, Academic and Intellectual Development. The second factor (faculty) comprised the first order factors: Interactions with Faculty and Faculty Concern for Student Development and Teaching. Model 3 was a single factor second-order, five factor first order model with institutional integration as the second order factor and the five first order factors: Peer-Group Interactions, Interactions with Faculty, Academic and Intellectual Development, Faculty Concern for Student Development and Teaching, Institutional and Goal Commitments.

Models were estimated via the weighted least square means and variance adjusted (WLSMV) estimator using the item level covariance matrix. WLSMV was used to account for ordinal level variables(Byrne, 2012; Li, 2016). Model fit was evaluated through X2 statistic, the Standardized Root Mean Square Residual (SRMR), the Root Mean Square Error of Approximation (RMSEA), and the comparative fit index (CFI). RMSEA and SRMR values < 0.05 (Hu & Bentler, 1999) and  CFI > 0.90 indicate a good fit (Hancock & Mueller, 2013). Beyond fit indices, we evaluated parameter estimates for acceptable values (e.g., no out of bound values;  (Kline, 2016). 
RESULTS:
Difficulty and discrimination estimates: The average difficulty of 34 items was 4.05 with a range between 2.55 and 4.79 (.39 to .95 on transformed metric; Yoo & Hambleton, 2019)). The subscale that had lowest average was Interactions with Faculty (3.31), and the highest averages were observed in the Institutional and Goal Commitments subscale (4.59). The subscale with the lowest variation was Faculty Concern for Student Development and Teaching (range= 0.30) and the subscale with the highest variation was Interactions with Faculty (range= 1.65). Skewness and kurtosis values for the most of items were between normal range. However, some items of Institutional and Goal Commitments subscale, showed values outside the suggested range of normal  (i.e., Skewness< -2 and kurtosis> 7). Correlations between items and the total score of scale (discrimination) were between 0.23 y 0.66).
Means, standard deviations and correlations between observed scores on the subscales showed that Interactions with Faculty was the subscale with the lowest average, whereas, Institutional and Goal Commitments had the highest average, as seen in Table 1. The range of correlations between subscales was observed between 0.24 (Institutional and Goal Commitments and Interactions with Faculty) and 0.48 (Academic and Intellectual Development and Faculty Concern for Student Development and Teaching). On the other hand, the range of correlations between subscales and the total score was observed between 0.55 (Institutional and Goal Commitment) and 0.81 (1. Peer-Group Interactions) (Table 1). Low-to-moderate correlations between subscales and moderate-to-high correlations of each subscale with total score suggest that these subscales evaluate different, yet related, aspects of institutional integration.

Table 1. Means, Standard Deviations, and Correlations Among the Observed Subscales Scores
	Subscale
	Items
	Mean 
	SD
	Correlations

	
	
	
	
	1
	2
	3
	4
	5

	1. Academic and Intellectual Development
	8
	3.88
	0.61
	
	
	
	
	

	2. Peer-Group Interactions
	10
	4.09
	0.71
	0.47
	
	
	
	

	3. Interactions With Faculty
	5
	3.31
	0.97
	0.42
	0.44
	
	
	

	4. Faculty Concern for Student Development and Teaching
	5
	4.33
	0.67
	0.48
	0.44
	0.47
	
	

	5. Institutional and Goal Commitment
	6
	4.59
	0.53
	0.39
	0.39
	0.24
	0.46
	

	Total
	34
	4.05
	0.52
	0.74
	0.81
	0.72
	0.71
	0.55



Internal consistency reliability (Cronbach’s alpha) was 0.92 for the total score based on the 34-item scale. For the five subscales, the range was from 0.76 (Academic and Intellectual Development) to 0.89 (Peer-Group Interactions). McDonald’s omega coefficient using factor loadings  from model 3 was 0.93 for the total score from the 34-item scale. For the five subscales, the range was from 0.85 (Academic and Intellectual Development) to 0.93 (Peer-Group Interactions and Interactions With Faculty, respectively) (Table 2)

Table 2. Internal Consistency Reliability of IIS Scores
	Subscale
	# Items
	Cronbach’s alpha
	McDonald’s omega

	Academic and Intellectual Development
	8
	0.76
	0.85

	Peer-Group Interactions
	10
	0.89
	0.93

	Interactions With Faculty
	5
	0.87
	0.93

	Faculty Concern for Student Development and Teaching
	5
	0.85
	0.92

	Institutional and Goal Commitment 
	6
	0.78
	0.91

	Institutional integration
	34
	0.92
	0.93



The goodness-of-fit indices for the three models were appropriate, with RMSEA and SRMR indices under 0.08, and CFI and TLI indices above 0.90 (see Table 3). The inspection of the estimated parameters show that all standardized loading were large and statistically significant. No values were out of range, no correlations were above 1.0, and there were no negative residual variances. Although fit was approximately equal across the 3 a priori specified models, model 3 was favored. This model had a single second order factor (i.e., Institution Integration) (Figure 1). This was preferred, given model 1 and 2 revealed correlations between the two second order factors that were above .90, suggesting that the factors of social and academic integration, and the factors of faculty and student integration were not distinct. 

Table 3. Fit indices for CFA models
	Modelo
	X2
	df
	p-value
	RMSEA(IC90%)
	SRMR
	CFI
	TLI

	Model 1. Two-factors (Social - Academic integration)
	2.944
	521
	< 0.001
	0.076(0.073;0.079)
	0.075
	0.91
	0.91

	Model 2. Two-factors (Student-Faculty)
	2.935
	521
	< 0.001
	0.076(0.073;0.079)
	0.076
	0.91
	0.91

	Model 3. One-factor (Institutional integration)
	2.902
	522
	< 0.001
	0.073(0.072;0.078)
	0.076
	0.91
	0.91







[image: ]
DAI: Academic and Intellectual Development; IC: Peer-Group Interactions; IP: Interactions With Faculty; PPED: Faculty Concern for Student Development and Teaching; CIMG: Institutional and Goal Commitment
Figure 1. Model 3. One-factor (Institutional integration)
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DISCUSSION:
The internal consistency reliability estimates obtained in the present research were similar to those found by French and  Oakes (2004), which were obtained from a sample of 1743 students from a university in the United States, enrolled in programs related to the areas of animal sciences, biology, chemistry, computer technology, education, engineering, health, kinesiology, naval sciences and pharmacy, very similar to those to which the students in the present investigation belong. Among these U.S. students, the overall internal consistency of the scale was 0.92, ranging between 0.76 to 0.89 (the lowest value was for Institutional and Goal Commitment and the highest value was for Interactions With Faculty).In contrast, in a sample of 181 international students enrolled in a U.S. university (Güvendir, 2018), the internal consistency of the entire scale was also found to be 0.93, ranging from 0.70 (Institutional and Goal Commitment) to 0.89 (Faculty Concern for Student Development and Teaching). Likewise, in a sample of 1756 engineering students from a university in the United States(French et al., 2005), the internal consistency of the scale was 0.91. In another study conducted in a sample of 761 students from a UK university(Chrysikos et al., 2017), the internal consistency indices ranged from 0.71 to 0.84, however, this study did not provide information on which dimensions presented the lowest and highest reliability indices. 
Other research that did not apply the full scale but some dimensions of the instrument, found the following results: in a university in China (Cheng & Sin, 2018) three of the five subscales were applied among 550 students with and without hearing impairment, finding internal consistency indices for Peer-Group Interactions of 0.69 and 0.62, respectively; for Academic and Intellectual Development and Interactions With Faculty 0.85 and 0.83 respectively (in this study a joint measure for these last two subscales was reported). In the present study, the measure obtained for the Peer-Group Interactions subscale was higher than that found in the Chinese study.
On the other hand, for Academic and Intellectual Development subscale the internal consistency was 0.76 while for Interactions with Faculty the figures amounted to 0.87. Another study carried out on 81 first-year college students enrolled in a Midwestern university in the United States(Clark et al., 2014), applied the Academic and Intellectual Development subscale, finding an internal consistency of 0.70, a figure that was lower than that found in the present study. From these studies, and in combination with the current study in the South American context, we have evidence that the Spanish adapted and translated version of the ISS has internal consistency reliability estimates that are in accord with other studies. This directly supports a generalization inference in a validity argument. 
Regarding the construct validity of the scale, several factorial structures were confirmed in the present study. The first one corresponded to a first-order model with two latent factors: academic and social integration, as suggested by Tinto's model theory (E. Pascarella & Terenzini, 1980; Tinto, 1975, 1993). The RMSEA and SRMR indices were lower than 0.08, also the CFI and TLI indices were above 0.90; additionally, the factor loadings were between -1 and +1, none of the correlations between factors exceeded unity and none of the residual variances were negative. The results described above were superior to those found (French & Oakes, 2004), given that, although the goodness-of-fit indices were adequate (RMSEA = 0.04, GFI = 1.00, CFI = 0.99), the correlations between the factors were 1.17.
The second factorial structure of the institutional integration scale was composed of a first-order model with two latent factors (student and faculty integration), which was tested by the author of the validation (French & Oakes, 2004) on the theoretical basis that establishes that academic and social integration are not mutually exclusive(Mannan, 2001). For this factor structure, the RMSEA and SRMR indices were below 0.08, in addition the CFI and TLI indices were above 0.90; additionally, the factor loadings were between -1 and +1, none of the correlations between factors exceeded unity and none of the residual variances were negative. The results described above were similar to those found (French & Oakes, 2004). Finally, based on the high correlations found in this and in previous work  (French & Oakes, 2004), a third second-order model with a single second order latent factor (institutional integration) was explored, also finding good fit indices, suggesting that the institutional integration scale could be a multidimensional instrument with correlated dimensions (Furr,  2017), but with one overarching dimesion. This also reflects the way the IIS total score is often used in research. Thus, this evidence dos support a scoring inference in building a validity argument for the IIS scores. 
The reliability and validity information for the scores on the IIS in the present study provide information about the usefulness of the Spanish version of the institutional integration scale. The evidence does support a scoring inference and a generalization inference. This instrument is a simple and easy to apply tool that will allow research to move forward that includes aspects related to the academic and social integration of the student in the university environment in the Latin American context. This said, additional work is needed to continue to assess other inferences. This would include how ISS scores predict retention and student success in the university context as well as how it relates to other factors in models of student departure in the South American higher education environment. 
CONCLUSION:
The Institutional Integration Scale- Spanish showed adequate reliability and validity to support certain score inferences with college students. This instrument may be useful for Latin American universities because it allows progress in research related to interactionist models of university dropout, taking into account the institutional environment, especially aspects that are important to implement plans and programs for students’ welfare.
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