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College student satisfaction is a concept that has become more prevalent in higher 

education research journals. Little attention has been given to the psychometric properties 

of previous instrumentation, and few studies have investigated the structure of current 

satisfaction instrumentation. This dissertation: (a) investigated the tenability of the 

theoretical dimensional structure of the Noel-Levitz Student Satisfaction Inventory™ 

(SSI), (b) investigated an alternative factor structure using explanatory factor analyses 

(EFA), and (c) used multiple-group CFA procedures to determine whether an alternative 

SSI factor structure would be invariant for three demographic variables: gender 

(men/women), race/ethnicity (Caucasian/Other), and undergraduate classification level 

(lower level/upper level). 

For this study, there was little evidence for the multidimensional structure of the 

SSI. A single factor, termed General Satisfaction with College, was the lone 

unidimensional construct that emerged from the iterative CFA and EFA procedures. A 

revised 20-item model was developed, and a series of multigroup CFAs were used to 

detect measurement invariance for three variables: student gender, race/ethnicity, and 

class level. No measurement invariance was noted for the revised 20-item model. Results 

for the invariance tests indicated equivalence across the comparison groups for (a) the 

number of factors, (b) the pattern of indicator-factor loadings, (c) the factor loadings, and 



(d) the item error variances. Because little attention has been given to the psychometric 

properties of the satisfaction instrumentation, it is recommended that further research 

continue on the SSI and any additional instrumentation developed to measure student 

satisfaction. It is possible that invariance issues may explain a portion of the inconsistent 

findings noted in the review of literature. Although measurement analyses are a time-

consuming process, they are essential for understanding the psychometrics characterized 

by a set of scores obtained from a survey, or any other form of assessment instrument. 
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CHAPTER 1 

INTRODUCTION 

Background 

College student satisfaction is a concept that has become more prevalent in higher 

education research journals as college impact models have emerged and evolved over the 

past 35 years. Current models are grounded in the work of Spady (1970), Tinto (1975, 

1987), and Astin (1975, 1977), as the college experience is theorized to impact students 

as they encounter an array of formal and informal academic and social systems. The more 

positive (i.e., satisfying and rewarding) these encounters, the higher the degree of system 

integration experienced by students (Pascarella & Terenzini, 1991). These college impact 

models are most often used for student retention research, a field of study that has 

developed as colleges and universities have implemented enrollment management 

strategies. 

Broadly defined, enrollment management is a focus “on the long-term welfare of 

the student and the entirety of the collegiate experience” (Huddleson, 2000, p. 65). As a 

measure of the college experience, student satisfaction is an important indicator for 

colleges and universities. The assessment of student opinions and attitudes is a modern-

day necessity as institutions of higher education are challenged by a climate of decreased 

funding, demands for public accountability, and increased competition for student 

enrollments (Elliott & Shin, 2002). By examining and adjusting institutional services to 
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meet the needs (or expectations) of their student population, colleges and universities are 

better able to engage students in the college experience—thus resulting in a high degree 

of student integration and satisfaction. Because of the positive relationship between 

student satisfaction and institutional characteristics such as student retention and 

graduation rates, many universities have incorporated some measure of satisfaction in 

their marketing campaigns, recruitment initiatives, and planning processes (Elliott, 2002). 

Research on student satisfaction is applicable to a number of institutional 

characteristics. Satisfaction ratings for campus facilities, distance education, and faculty-

student interactions are just a few examples of common assessment areas. Ratings have 

also been collected from student-specific demographics (e.g., gender, ethnicity, academic 

major) to determine group mean differences on satisfaction ratings. However, Reed, 

Lahey, and Downey (1984) observed: 

There are almost as many different measures of satisfaction reported as there are 

studies investigating the construct. This lack of consistency has led to a lack of 

comparability, contradictory results, and confusion. (p. 68) 
 
Issues related to instrumentation have been the subject of discussion. Initial research 

related to student satisfaction was tenuous, at best, and was the product of unstandardized 

instruments. Little attention was given to the psychometric properties of this 

instrumentation, so college student satisfaction was not adequately defined, accurately 

measured, or consistently measured. This severely limited the early attempts to 

understand the concept of satisfaction (Reed et al., 1984). 
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Over the past four decades, student satisfaction measures have improved, but 

there are still inconsistencies that plague the satisfaction research. Current 

instrumentation considers the student as either an employee or a consumer. This results in 

slight differences in the operational definitions of college student satisfaction. Drawing 

on the definition of job satisfaction, Reed et al. (1984) defined college student 

satisfaction “as the student’s emotional reactions to college” (p. 68). Oliver and DeSarbo 

(1988) described student satisfaction as a student’s favorable evaluation of the outcomes 

and experiences associated with their educational experience. Generally accepted as a 

short-term attitude (Athiyaman, 1997), student satisfaction varies according to the total 

college experience (Elliott, 2002). Because the total experience includes academic, social, 

physical, and spiritual encounters (Sevier, 1996), student satisfaction is still considered a 

“subtle yet complex phenomenon” (Elliott, 2002, p. 272). 

Factor analysis techniques are popular methods of instrument development to 

determine the satisfaction construct. Beltyukova and Fox (2002) noted that all satisfaction 

instruments use different satisfaction subscales determined by different item counts and 

content. As a result, colleges and universities are making policy decisions based on 

varying interpretations of student satisfaction. Beltyukova and Fox further explained the 

different instrument structures expose the use of different operational definitions of 

student satisfaction and that this is a frequent criticism of research on student satisfaction. 

After half a century of student satisfaction research, further inquiry into the 

psychometrics of satisfaction instrumentation appears to have idled. Current research on 

student satisfaction is frequently limited to information originating from the standard 
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reports of commercial survey instruments. Unfortunately, many higher education 

practitioners may assume these commercial services provide sufficient information to 

fully understand student satisfaction on their campus. This is an erroneous notion because 

additional analyses, that would provide a more informed perspective of student 

satisfaction, are possible with the institutional data files provided by a number of 

satisfaction survey publishers. 

Few studies have investigated the factor structure of current satisfaction 

instrumentation. Studies by Juillerat (1995) and Obiekwe (2000) are examples of two 

studies where the focus of the investigation was the hypothesized factor structure of a 

satisfaction instrument. Both studies reviewed the Noel-Levitz Student Satisfaction 

Inventory™ (SSI) (Schreiner & Juillerat, 1994). Juillerat (1995) conducted item, 

reliability, and validity analyses for the Four-year College and University version of the 

SSI. Based on her research findings, Juillerat stated, “Conclusions can be made as to the 

validity of the satisfaction scores and the SSI’s usefulness as a traditional measure of 

satisfaction” (p. 207). Evidence of construct validity was explained by (a) the high, 

positive correlation between the SSI satisfaction scores and three items representing the 

criterion variables (overall satisfaction, perceived met expectations, and intention to re-

enroll) also included on the SSI, (b) the high, positive correlation between the SSI 

satisfaction scores and the scores on the College Student Satisfaction Questionnaire 

(CSSQ) (Betz, Klingensmith, & Menne, 1970), (c) the results obtained from the statistical 

significance tests for group mean differences that supported previous research findings 

within student satisfaction research, and (d) the predictive relationship between the SSI 
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satisfaction scores and the criterion variables. Juillerat claimed her study provided 

enough support to conclude the SSI is “a valid instrument for the assessment of 

traditionally defined student satisfaction” (p. 207). 

Regarding implications for future research, Juillerat (1995) indicated that both 

statistical and practical considerations of the SSI would be needed. She explained the 

reliability and validity investigations of the instrument would need to be continued to 

determine the SSI’s usefulness. Additional studies confirming or refuting the findings of 

previous research based on the SSI measures were recommended, especially studies 

investigating differences between student groups (e.g., men/women, traditional/non-

traditional age, participation in campus activities/no participation in campus activities). 

Obiekwe (2000) reviewed the score reliability and factor structure of the 

Community, Junior, and Technical College version of the SSI. Results of the Obiekwe 

(2000) study indicated a two-factor measurement structure of the Community, Junior, and 

Technical College version of the SSI. Confirmatory factor analysis (CFA) determined the 

satisfaction data set yielded the best fit for six versions of the two-factor model. 

However, Obiekwe’s study failed to provide explicit details regarding the sample 

composition, the selected methodological procedures, and the rationale for their use (cf. 

Henson & Roberts, 2006). As a result, there are a number of questions that remain 

concerning the study’s methodology and subsequent interpretation of findings. 

These studies illustrate several misconceptions regarding statistical methodology 

and reporting practices that have been the subject of discussion within the field of 

educational research. Specifically, these studies depict the widely held belief that 
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psychometric properties are characteristic of instrumentation rather than measures. These 

studies also demonstrate the importance for reviewing and reporting any and all 

information necessary for the interpretation of research findings and the comparison of 

current findings with previous research studies. Further research on college student 

satisfaction would benefit from the addition of best practices from the field of educational 

research. 

Significance of the Study 

Research on student satisfaction has diminished as commercial assessment agents 

have worked to provide colleges and universities with “easy to administer” student 

surveys. An over reliance on these products and their standard analyses gives the 

impression that student satisfaction is well understood in higher education. However, as 

demonstrated by the Obiekwe (2000) study and noting the recommendations for future 

research within the Juillerat (1995) study, there is both need and value in performing 

measurement analyses for the data collected via commercial survey instruments. The 

present study will use institutional data from two SSI survey administrations and 

investigate the latent factor structure of the SSI using confirmatory factor analyses 

(CFA). CFA procedures are appropriate when tests for specific relational hypotheses are 

of interest. Gorsuch (1983) explained the purpose of CFA. 

Confirmatory factor analysis is powerful because it provides explicit hypothesis 

testing for factor analytic problems. . . .Confirmatory factor analysis is the more 

theoretically important—and should be the much more widely used—of the two 

major factor analytic approaches [EFA and CFA]. (p. 134) 
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This study will be of interest to both methodologists and practitioners as one of the most 

popular instruments for assessing college student satisfaction is reviewed and findings are 

placed within the context of current theory. 

Purpose of the Study 

Because research on college student satisfaction has waned and there remains a 

need to further investigate this construct, especially as related to satisfaction 

instrumentation, this study will employ CFA to test the hypothesized factor structure of 

the SSI. Using two institutional data sets for model testing and verification, additional 

multigroup CFA techniques will be used to test model invariance across student groups. 

Specifically, the purpose of this study will be to: 

1. Investigate the tenability of the theoretical dimensional structure of the Noel-

Levitz SSI utilizing CFA methodology applied to institutional data files 

obtained from the 2004 SSI administration. 

2. In the absence of a tenable model, conduct an EFA to identify an alternative 

explanatory factor structure for the Noel-Levitz SSI using the SSI 

administration. 

3. With the identification of a tenable model, use multiple-group CFA 

procedures based on the 2007 SSI administration to determine whether the 

established SSI factor structure will be invariant for the categories of three 

demographic variables: gender (men/women), race/ethnicity 

(Caucasian/Other), and undergraduate classification level (lower level/upper 

level). 
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Previous satisfaction research based on the SSI often included analyses of the 

satisfaction, importance, and performance gap measures. College impact models typically 

only include a satisfaction component, so attitudinal measures of student satisfaction are 

of primary interest for this study. Importance and gap measures will not be considered. 

Because psychometric properties are characteristic of test (or survey) scores and not the 

instrument, data analyses that omit inquiry into score measures severely limit research 

findings.  This study will also serve to demonstrate the importance for higher education 

researchers and practitioners to acquire the skills necessary to perform measurement 

analyses in order to better address the issues related to student satisfaction research. 

Research Questions 

To complete the purpose of this study, the following research questions regarding 

the factor structure for the SSI will be answered: 

1. Does the current factor structure of the Noel-Levitz SSI provide sufficient 

data-model fit based on a CFA analysis of institutional data files obtained 

from the 2004 SSI administration? 

2. In the absence of a tenable model from the CFA, what is a tenable alternative 

factor structure of the Noel-Levitz SSI as determined by an EFA? 

3. With the identification of a tenable model, is there evidence for an invariant 

factor structure when multiple group CFA procedures are conducted for three 

demographic variables: gender (men/women), race/ethnicity 

(Caucasian/Other), and undergraduate classification level (lower level/upper 

level)? 
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Previous research has used a combination of EFA and CFA procedures to model and test 

the latent structure of the SSI. This study will employ CFA to test the hypothesized factor 

structure of the SSI; however, an EFA may be needed to create a different satisfaction 

model in the absence of a good model-data fit based on the CFA results. 

Delimitations 

The two SSI administrations were completed at an emerging research 

metropolitan university in the southwestern United States during the fall 2004 and fall 

2007 semesters. Courses were randomly selected from student enrollment records to 

generate stratified samples that reflected the enrolled student population for a number of 

demographic variables (e.g., gender, ethnicity). Therefore, the results of this study are 

only generalizable to similar institutions with a similar student composition. This 

research study was not considered at the time the student samples were generated. 

Procedures related to power considerations were therefore not determined. Courses were 

used as the sampling unit, so it is possible students may have participated in the SSI for 

both the 2004 and 2007 administrations. No personally identifying information was 

collected during either SSI administration in an effort to establish and maintain student 

anonymity, and as a result, comparisons cannot be made regarding the long-term nature 

of student satisfaction. 

Summary 

This chapter provided an introduction for the study by detailing the origins and 

importance of college student satisfaction for institutions of higher education. Methods 

for obtaining satisfaction scores as well as descriptions of currently available instruments 
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were also presented. The Juillerat (1995) and Obiekwe (2000) studies were discussed and 

served as examples for the need of continued research on student satisfaction. The 

significance of this study was presented for its relevance in adding to the body of 

knowledge on student satisfaction. The purpose of this study and a corresponding list of 

research questions were provided.
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CHAPTER 2 

 REVIEW OF THE LITERATURE 

Introduction 

This chapter provides two discussions related to the present study. The first 

discussion is related to the fundamental processes of educational measurement and 

includes material specifying the meaning and merit of measurement, with an emphasis on 

the purpose of research and the relationship of research to theory. Additional discussion 

involves (a) definitions of measurement for the behavioral sciences, (b) a discussion of 

constructs, (c) the psychometric fundamentals associated with measurement theory, and 

(d) presentation of issues and methods related to construct validation. This material is 

presented to provide a basis for understanding the construct of college student satisfaction 

and to illustrate that prior research has not attended to the tenets of educational research. 

The second discussion is a summary of the literature on college student 

satisfaction research. Topics presented include (a) a historical perspective of college 

student satisfaction research, (b) a discussion of the definitions used for college 

satisfaction studies, (c) a review of instrumentation utilized to measure the construct, (d) 

a review of college student satisfaction theories and research findings, (e) criticisms of 

previous research for college student satisfaction, and (f) a summary of SSI measurement 

studies that, if replicated, could provide valuable information regarding the structure and 

performance of one of the most widely used satisfaction surveys. This information 

provides a framework for the satisfaction construct and its relevancy to this study.
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The Basics of Educational Measurement 

Educational Research and Theory 

The field of educational research serves one or more research objectives: (a) to 

describe phenomena, (b) to predict outcomes, (c) to improve established practices, and 

(d) to explain educational constructs based on accepted theory (Gall, Borg, & Gall, 

1996). All of these objectives are rely on instrumentation that was properly developed 

and selected for measuring the phenomena of interest. The measurement act is not an end 

to itself, “but a means in the research processes of description, differentiation, 

explanation, prediction, diagnosis, decision making, and the like” (Pedhazur & 

Schmelkin, 1991, p. 15). Pedhazur and Schmelkin (1991) further explained that 

measurement is dependent on a theory either implicit or explicit in nature. A theory 

influences not only what will be measured, but how it will be measured because a theory 

describes the variable operations or relationships associated with the properties/attributes 

being investigated (Pedhazur & Schmelkin). Lord and Novick (1968), in their discussion 

of psychological theory and its function, also presented a characterization of the 

relationship between theory and measurement that may be applied to educational 

research: 

Usually a well-developed theory contains one or more formal models which give 

concrete structure to the general concepts of the theory. These models may be 

viewed as explications of portions of the general theory. Such models, in turn, are 

connected systematically with directly observable phenomena. The function of 

such models is to permit the logical deduction of general and specific 
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relationships that have not been empirically demonstrated but that may be 

demonstrable. (p. 15) 

Theory conceptualizes the aspects from which measurement operations ensue, so 

measurement is not conducted for the sake of measurement. According to Caws (1959), 

“it [measurement] presupposes something to be measured, and unless we know what that 

something is, no measurement can have any significance” (p. 3). 

Measurement Defined 

Current definitions of measurement originate from the physical sciences, 

especially the field of mathematics. This should not be surprising because “mathematics 

is the common language of measurement” (Green, 1970, p. 8). Stevens (1962) claimed, 

“In the beginning, mathematics and measurement were so closely bound together that no 

one seemed to suspect that two quite different disciplines were involved” (pp. 18-19). 

Russell (1938) provided the following example of a mathematical definition of 

measurement: 

Measurement of magnitudes is, in its most general sense, any method by which a 

unique and reciprocal correspondence is established between all or some of the 

magnitudes of a kind and all or some of the numbers, integral, rational or real as 

the case may be. (p. 176) 

Building on this initial terminology, the behavioral sciences has established a number of 

simplistic and complex definitions for the term measurement. A very basic definition of 

measurement is “the business of pinning numbers on things” (Stevens, 1962, p. 18). 

Obviously such a simplistic definition does not provide a comprehensive explanation of 
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measurement. A definition of measurement proposed by Campbell is the foundation for 

many of the formal definitions that are typical within the measurement and testing 

literature. Campbell (as cited in Torgerson, 1958) defined measurement as “the 

assignment of numerals to represent properties of material systems other than number, in 

virtue of the laws governing these properties” (p. 13). Stevens (1951) added to 

Campbell’s definition and stated, “In its broadest sense, measurement is the assignment 

of numerals to objects or events according to rules” (p. 1). Finally, Torgerson provided a 

similar definition, “Measurement . . . concerns the assignment of numbers to objects to 

represent amounts or degrees of a property possessed by all of the objects” (p. 19). 

The Campbell, Stevens, and Torgerson definitions typifies the generally accepted 

explanation of the term measurement for the behavioral sciences. However, other 

definitions have been offered to further clarify the purpose and function of measurement 

as it relates to theory and units of measurement. Lord and Novick (1968) presented the 

following definition: 

Measurement, in psychology and elsewhere in science, begins with a procedure 

for identifying elements of the real world with the elements . . . in an abstract 

logical system (a model) through the precise semantic definition of the basic 

elements of a theory. (p. 16) 

Jones (1971) added this perspective: 

Measurement then is a purposive acquisition of information . . . It is a 

determination of the magnitude of a specified attribute of the object, organism, or 

event in terms of a unit of measurement. (pp. 336-337) 
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For the purpose of this discussion, measurement is defined as the process of assigning 

numbers to represent properties or attributes of individuals, objects, or events (e.g., 

quantities, traits, attitudes, behaviors, perceptions, trends) according to an established rule 

for the purpose of collecting information that is pertinent to further describing the 

measured phenomena based on the confines of related theory (cf., Allen & Yen, 1979; 

Crocker & Algina, 1986; Jones, 1971; Pedhazur & Schmelkin, 1991; Reynolds, 

Livingston, & Willson, 2006; Stevens, 1951). 

It is important to state for this discussion that the properties/attributes of interest 

must be quantifiable. This aspect of the measurement process allows for the numbers 

assigned to objects to reflect the relationships among the aspect(s) of the objects being 

measured (Pedhazur & Schmelkin, 1991). The measurement specialist creates a one-to-

one relationship between a “formal model and its empirical counterpart” (Stevens, 1951, 

p. 2) whereby the model itself may be examined. Termed isomorphism, this feature 

allows for the establishment of “precise statements of regularities, or laws, regarding the 

phenomena [of interest] to a degree unattainable without the benefits of measurement” 

(Pedhazur & Schmelkin, p. 17). However, it is only to the degree that attributes are 

successfully defined in quantitative terms (in accordance with an established rule) that it 

becomes meaningful to develop procedures (i.e., instrumentation) for measuring those 

attributes (Jones, 1971). A quantifiable attribute allows for consistency, precision, 

interpretability, generality, and replicability of measure; and well-developed instruments 

aid in the formation of common, perceptual judgments among observers that improve the 

opportunities for agreement and reproducibility of research findings (Jones, 1971). 



 16 

Constructs 

For educational and psychological measurement, the term quantifiable attribute is 

more appropriately labeled psychological construct. Because constructs are unobservable 

and hypothetical, the existence of any given construct can never be confirmed; so the 

degree that a construct characterizes an individual is based on inference from behavioral 

observations (Crocker & Algina, 1986). This characterization requires a rule of 

correspondence between “the theoretical construct and observable behavior[s] that are 

legitimate indicants of that construct” (Crocker & Algina, p. 4). This rule of 

correspondence is facilitated by the development of operational definitions that describe 

the operations used to create or the methods used to measure the indicator variable(s) 

(Gilner & Morgan, 2000; Pedhazur & Schmelkin, 1991) based on observable behavior 

that provides relevant information for the construct under investigation. 

However, Johnson and Christensen (2004) stated that although operationalism 

allows educational researchers the ability to communicate how a construct was 

represented in a research study, there are numerous ways to represent a single construct 

and each operationalization may convey only a part of the construct of interest. Johnson 

and Christensen elaborated: 

Because of the abstract nature of many of the constructs we work with and the 

lack of a clear explanation of their meaning, there is typically an imperfect 

relationship between the way a construct is represented or measured in a research 

study and the higher-order construct we want to represent. (p. 247) 

Thorough consideration must be given to a number of factors when measuring 
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psychological constructs. Examples include: the theoretical basis, the nomological 

network, prior research findings, and the operational definitions by which the construct is 

measured. It is in this process that a construct derives its meaning (Pedhazur & 

Schmelkin, 1991). 

Psychometrics 

Inventing or identifying a construct is not the same as measuring it (Crocker & 

Algina, 1986), nor is merely establishing an operational definition for a construct 

necessarily equated to establishing a valid measure of the construct itself (Johnson & 

Christensen, 2004). In other words, how something is measured is not the same as what is 

being measured. Substantiation of constructs and the procedures surrounding their 

measurement originate from the study of psychological measurement, or psychometrics 

(Allen & Yen, 1979). This branch of applied statistics serves to “describe, categorize, and 

evaluate the quality of measurements, improve the usefulness, accuracy, and 

meaningfulness of measurement, and propose methods for developing new and better 

measurement instruments” (Allen & Yen, p. 2). It is important to emphasize that the term 

psychometrics refers to measures, or the scores, obtained from a test or survey 

instrument. Psychometrics are characteristic of scores, not of instrumentation (Cronbach, 

1984; Gronlund & Linn, 1990; Thompson, 2003). However, the practice of reporting the 

validity or the reliability of a test still continues despite recommendations to the contrary 

(American Educational Research Association, 1999; American Psychological 

Association, 1994; Wilkinson & The APA Task Force on Statistical Inference, 1999). 

In this brief summary of educational measurement, an exhaustive presentation of 
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score reliability and validity is not possible. However, the fundamentals of reliability and 

validity will be discussed with considerable discussion devoted to the concept of validity 

due to (a) its identification as one of the most important aspects of psychometrics 

(Cronbach, 1984), and (b) its relevancy to this present research topic. 

Allen and Yen (1979) offered the following definition of reliability: “a test is 

reliable if its observed scores are highly correlated with its true scores” (p. 72). As 

previously mentioned, psychometrics (e.g., reliability) are characteristic of scores, not 

tests. Such a definition provides some evidence for the introduction of the phrase “the 

reliability of the test” into the research literature. More accurate definitions have been 

presented. Crocker and Algina (1986) defined reliability as the “desired consistency (or 

reproducability) of test scores” (p. 105). A similar definition was presented by Gronlund 

and Linn (1990), “reliability refers to the consistency [emphasis in original] of 

measurement – that is, how consistent test scores or other evaluation results are from one 

measurement to another” (p. 77). When reliability is described as a test characteristic, this 

practice is termed reliability induction (Vacha-Hasse, Kogan, & Thompson, 2000). This 

term reflects the generalization of a specific reliability coefficient from one instance (e.g., 

the test manual or a previous study) to a second, more general instance (e.g., future test 

scores) (Vacha-Hasse et al., 2000). 

Reliability induction, although useful for comparison purposes (Pedhazur & 

Schmelkin, 1991), is often extremely inappropriate (Vacha-Haase, Henson, & Caruso, 

2002) due to the failure of researchers to make precise comparisons of sample 

compositions and variabilities (Henson & Thompson, 2002). Speaking to this issue, 
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Wilkinson and the APA Task Force on Statistical Inference (1999) explained: 

It is important to remember that a test is not reliable or unreliable. . . .Thus, 

authors should provide reliability coefficients of the scores for the data being 

analyzed even when the focus of their research is not psychometric. (p. 596) 

Thompson (2002) emphasized that score reliability should be evaluated for all studies 

because research results are driven by the reliability of the scores for the data in hand and 

not the score reliability from the test manual. Such information is important because 

score unreliability may cause deleterious effects of a study. First, poor score reliability 

may impact score validity, or the capacity of scores to measure a given construct (e.g., 

student satisfaction). Secondly, poor score reliability may compromise a research study to 

a degree that the study fails to yield “statistically,” “practically,” or “clinically” 

significant results (Thompson, 2002). The reasons for assessing score reliability are 

many, but Stanley (1971) provided the most succinct explanation for determining 

reliability for the data in hand, “There is no single, universal and absolute reliability 

coefficient for a test [emphasis in original]” (p. 363). 

Examining issues of validity is just as important, if not more important for 

understanding test psychometrics. Validity has traditionally been defined as a test 

property where a test truly measures what it has been designed to measure (Allen & Yen, 

1979). Yet, the term validity has more appropriately been used to refer to the “soundness 

and relevance of a proposed interpretation of scores” (Cronbach, 1984, p. 125). Relating 

this terminology to the earlier discussion of measurement, Guion (1980) defined validity 

“as the degree to which the result of the measurement process (the numbers) satisfactorily 
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represent the various magnitudes of the intended attribute” (p. 393). As illustrated by the 

latter definitions, the often-used phrase “validity of the test” is not appropriate. Cronbach 

(1984) cautioned that it is not legitimate to speak of ‘the validity of a test’ because “a test 

relevant to one decision may have no value for another” (p. 125). It is the inferences 

regarding score meaning and interpretation that are most important for the concept of 

validity (Messick, 1998, p. 1014). 

Construct Validation 

Textbook presentations of validity often include the discussion of three types of 

validity: content validity, criterion-related validity, and construct validity. According to 

Messick (1980), this method of presentation is an oversimplification of the topic; and as a 

result, test users focus on a type of validity rather than on the specific inferences they 

intend to make from the test scores. With the emphasis on a particular type of validity, 

“there is an implication that once evidence of one type of validity is forthcoming, one is 

relieved of responsibility for further inquiry” (Messick, p. 1014). A proponent of a 

unified theory of validity, Messick claimed “that all validity is of one kind, namely, 

construct validity” (p. 1014). Other “types” of validity (e.g., content validity, criterion-

related validity) are corresponding forms of evidence that should be included when 

making an assessment of construct validity (Messick, 1980). 

The purpose of construct validation is to investigate the “validity of inferences 

about unobserved variables (the constructs) in the basis of observed variables (their 

presumed indicators)” (Pedhazur & Schmelkin, 1991, p. 52). Such investigations are 

necessary because any assessment instrument, whether a test or survey, is unlikely to 
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measure exactly what its name implies (Cronbach, 1984). The validation process is an 

attempt to identify and remedy measurement impurity, with the end goal of validation 

being explanation and understanding of a hypothetical construct (Cronbach, 1984, p. 

125). Crocker and Algina (1986) have aptly stated, “validation of the test scores on the 

instrument and validation of the theory about the nature of the construct of interest are 

inseparably linked” (p. 231). They explained that if theory predicts the hypothesized 

relationships, the construct and the test that measures it are deemed useful. If the 

validation study does not support the proposed hypothesis, the test developer will not 

know whether there is an error (a) with the experiment, (b) with the theory, (c) with the 

construct, (d) with the test that measures the construct, or (e) with two or more of these 

scenarios (Allen & Yen, 1979; Crocker & Algina, 1986). 

Construct validation involves both logic and process. In their seminal paper, 

Cronbach and Meehl (1955) proposed six fundamental (logical) principals for the 

construction of a nomological network. This network was previously referred to by 

Pedhazur and Schmelkin (1991). Cronbach and Meehl elaborated on the nomological 

network as follows: 

(1) Scientifically speaking, to “make clear what something is” means to set forth the 

laws in which it occurs. We shall refer to the interlocking system of laws which 

constitute a theory as a nomological network. 

(2) The laws in a nomological network may relate (a) observable properties or 

quantities to each other; or (b) theoretical constructs to observables; or (c) 

different theoretical constructs to one another. These “laws” may be statistical or 
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deterministic. 

(3) A necessary condition for a construct to be scientifically admissible is that it 

occur in a nomological net, at least some of whose laws involve observables. . . 

.The construct is not “reduced” to the observables, but only combined with other 

constructs in the net to make predictions about observables. 

(4) “Learning more about” a theoretical construct is a matter of elaborating the 

nomological network in which it occurs, or of increasing the definitiveness of the 

components. At least in the early history of a construct the network will be 

limited, and the construct will as yet have few connections. 

(5) An enrichment of the net such as adding a construct or a relation to theory is 

justified if it generated nomologicals that are confirmed by observation or if it 

reduces the number of nomologicals required to predict the same observations. 

When observations will not fit into the network as it stands, the scientist has a 

certain freedom in selecting where to modify the network. 

(6) We can say that “operations” which are qualitatively very different “overlap” or 

“measure the same thing” if their positions in the nomological net tie them to the 

same construct variable. (p. 290) 

A nomological (validity) network allows a test developer to clearly specify the theory for 

a construct of interest to enable consumers of the instrument to accept or reject the test’s 

appropriateness for their assessment situation. Cronbach and Meehl further explained: “A 

consumer of the test who rejects the author’s theory cannot accept the author’s validation. 

He must validate the test for himself, if he wishes to show that it represents the construct 
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as he [emphasis in original] defines it” (p. 291). 

To implement the logic of construct validation, Zeller (1988) proposed a six-step 

process for investigating construct validity: 

(a) construction of a theory by defining concepts and anticipating relationships 

among them; 

(b) selecting indicants that represent each concept contained within the theory; 

(c) establishing the dimensional nature of these indicants; 

(d) constructing scales for each of the respective sets of indicants; 

(e) calculating the correlations among these scales; and 

(f) comparing these empirical correlations with the theoretically anticipated 

relationships among the concepts. (p. 326) 

The commonalities between the logical and procedural outlines are evident. The 

hypothesized relationships of the nomological network are accepted or rejected based on 

the empirical relationships identified from data analyses. The statistical methodologies 

used for these analyses are varied. Pedhazur and Schmelkin (1991) stated “that 

approaches to validation are limited only by the researcher’s imagination and acumen, 

and the theoretical formulation and expectations regarding the construct under 

consideration” (p. 59). Regardless of the chosen method, the purpose of the analysis is a 

designation “of what is to be inferred from the scores and the presentation of data to 

support such inferences” (Messick, 1980, p. 1014). 

Common methods used for construct validation will be presented in the following 

discussion. Although each procedural category may provide some evidence of construct 
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validation, it is recommended that multiple sources of evidence be collected, as no one 

validation study is sufficient for validating a construct and its measure. 

Correlational Studies 

Bivariate correlations or regression procedures are often used to investigate 

relationships between a construct of interest and one or more observable variables. These 

correlations may be tested for statistical significance; however, more helpful information 

is gathered when these correlations are compared with value ranges from other 

correlational studies (Crocker & Algina, 1986). Results from these procedures have 

limited extrapolation of results since there are “no generally recognized guidelines for 

what constitutes [as] adequate evidence of construct validation” (Crocker & Algina, p. 

231). Yet correlational indices, like r and R, may be interpreted as a proportion of 

variance by taking the square of the coefficients, thus yielding r2 or R2, respectively. In 

the case of a bivariate correlation, the squared value (r2) represents the proportion of 

variance in one variable that may be predicted by the variance of a second variable. The 

magnitude of this relationship may be described as small (r2 = .01), medium (r2 = .09), or 

large (r2 = .25) according to a convention developed by Cohen (1988). Cohen recognized 

his categorization as a convention and further explained: 

A reader who finds that what is here defined as “large” is too small (or too large) 

to meet what his area of behavioral science would consider appropriate standards 

is urged to make more suitable operational definitions. (p. 79) 

By using these suggested descriptors, a regular method for describing the correlations 

within validation studies is possible. 
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Multitrait-Multimethod Analyses 

Developed by Campbell and Fiske (1959), multitrait-multimethod (MTMM) 

analyses are “used when two or more traits [constructs] are being measured by two or 

more methods” (Allen & Yen, 1979, p. 109). The MTMM analysis is a comparison of 

correlations that are interpreted as reliability coefficients, concurrent validity coefficients, 

and discriminant validity coefficients. An ideal MTMM matrix exhibits three properties: 

high reliability coefficients, high convergent coefficients, and low discriminant validity 

coefficients. Under these idyllic circumstances, it may be reasoned that (a) the same 

construct is being measured by a given measurement method, (b) the same construct is 

being measured across different measurement methods, and (c) different constructs are 

being measured by either the same or different measurement method (Crocker & Algina, 

1986). Since this procedure uses and compares correlation coefficients, it should be 

emphasized that interpretation of an MTMM matrix is subject to understanding factors 

that may overestimate or underestimate correlation coefficients. 

Internal-Structure Analyses 

Also termed factorial validity (Allen & Yen, 1979), this methodology refers to 

procedures that are “aimed at assessing the validity of treating a set of indicators 

[typically test or survey scores] as reflecting the same construct” (Pedhazur & Schmelkin, 

1991, p. 65). Factor analysis helps investigators identify a smaller number of underlying 

(unobserved) variables, termed factors, that explain variation in the original score data 

(Crocker & Algina, 1986). The number of correlated data items and the strength of 

association between the items and one or more factors, provide evidence for the measure 



 26 

of one or more constructs. Regarding the validation process, at issue is “whether the 

construction, empirically identified through the factor analysis, corresponds to the 

theoretical constructs which the test developer hypothesized in developing the test” 

(Crocker & Algina, p. 232). Though factor analysis procedures are powerful and popular 

tools for construct validation, Pedhazur and Schmelkin cautioned that these methods do 

not necessarily provide evidence for “construct validity of a measure or a set of 

indicators. . . .A given internal structure may be consistent with definitions of different 

constructs” (p. 71). Cronbach (1971) also cautioned that “factor analysis is a treacherous 

technique, largely because it can rearrange the same data in many ways” (p. 470). He 

suggests that further inquiry would be better served if such procedure, or any other 

methodology, was designed to disconfirm the initial hypotheses. If alternative hypotheses 

cannot be entertained, then the original hypothesis is more likely to be plausible 

(Chamberlain as cited in Cronbach, 1971). 

Statistical Significance vs. Effect Size Measures 
 
The Noel-Levitz SSI, the instrument used for the study, reports statistical 

significance results based on a series of independent t tests. These t tests analyze group 

mean differences between an institution and their comparison group. Statistically 

significant differences are reported at the .05, .01, and .001 levels. Considering that 

almost all of the item-level t tests were statistically significant, these analyses 

demonstrate a number of problems with null hypothesis significance tests (NHST) that 

have led to discussions concerning the utility and interpretability of NHSTs. One of the 

most misunderstood aspects of NHSTs is determining what it is and what it is not. 
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According to Thompson (1996), the NHST is the probability of obtaining the sample 

statistic given the sample’s size. He further explains that the null hypothesis is true in the 

population from which the sample was derived. Conversely, Carver (1978) explains that 

the NHST does not relate to the importance of results, result replicability, or the 

probability the obtained results were due to chance. Many researchers continue to be 

hindered by these definitions. The proliferation of p values in the research literature and 

the publication bias toward research results with at least one 

p value less than .05 only serves to reinforce the overdependence on NHSTs (Henson, 

2006). 

So, is there a reasonable alternative to NHSTs? Effect size measures are not 

necessarily an alternative, but are touted as a necessary addition to p value interpretation. 

Since the 4th edition of the APA Publication Manual (1994), researchers have been 

“encouraged to provide effect-size information” (p. 18) with the results of NHSTs. 

Authors such as Kline (2004), Nelson, Rosenthal, and Rosnow (1986), Thompson (2001), 

and Vacha-Haase, Nilsson, Reetz, Lance, and Thompson (2000) have provided a number 

of journal articles to help researchers understand effect size measures and their 

interpretation. “More and more, [researchers] are considering effect sizes as critical for 

effective research interpretation, and single p values are often of little value in the grand 

research scheme” (Henson, 2006, p. 604). 

An effect size is defined by Vacha-Haase and Thompson (2004) as any “statistic 

that quantifies the degree to which sample results diverge from the expectations (e.g., no 

difference in group medians, no relationship between two variables) specified in the null 
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hypothesis” (p. 473). In other words, p values inform us if there is a statistically 

significant mean difference and effect sizes tell us how much of a difference. This 

definition depicts the advantage that effect size measures have over p values—effect sizes 

provide information regarding practical significance (Kirk, 1996). Although small group 

differences may be statistically significant with large sample sizes, practical significance 

tells us if those differences are “big enough to matter” (Henson, 2006, p. 605). 

This review of educational research and issues of measurement practice was 

presented to serve as a basis for comparison with regard to research on college student 

satisfaction. It will be illustrated in the next discussion that satisfaction research has not 

adhered to many of the essential tenets of educational research and measurement. The 

failure to apply these fundamentals has led to research findings based on loose theoretical 

models, poorly defined operational definitions, and a plethora of contradictory findings 

that continue to confuse the advancement of research on college student satisfaction. 

College Student Satisfaction Research: Historical Perspectives 

According to Gamelin (1953) and Baghban-Cichani (1981), initial research on 

college student satisfaction can be traced to the 1920s and 1930s. During these early 

years, most studies were based on student faculty and course evaluations (Douglas, 1928; 

Gutherie, 1927; Heilman & Armentrout, 1936; Remmers, 1939). One example of this 

early research is Bird’s study (as cited in Baghban-Cichani, 1981) where he sought the 

answer to the question: “‘What have been your most satisfying and your most annoying 

experiences as a pupil during your entire school and college career?’” (p. 14). Although 

some of these early surveys included items related to multiple (e.g., instructor and course) 
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characteristics, these research findings only provided measures for overall satisfaction 

(Gamelin). Few formal studies related to college student satisfaction were conducted by 

higher education researchers until the early 1940s. One of the most notable investigations 

was Berdie’s (1944) modification of Hoppock’s Job Satisfaction Blank to create a 

measure of curriculum satisfaction. This study represents the first attempt to investigate 

college student satisfaction based on instrumentation specifically designed to test the 

satisfaction construct. 

Additional research was performed by graduate students in the form of 

dissertations (e.g., Almos, 1956; Ducanis, 1961; Gamelin, 1953; McElheny, 1950) during 

the 1950s and early 1960s. These studies were limited to local college student 

populations, so generalizability beyond the selected samples was not possible. This work 

provided an opportunity for the advancement of research on college student satisfaction, 

but there was a paucity of research studies during this time. Rand (1968) suggested that 

the unwillingness of colleges and universities to make public information regarding 

student opinion toward their current institution was a primary factor for the lack of 

research on college student satisfaction. It is interesting to note that Gamelin’s 

dissertation documented the reluctance of two University of Minnesota College 

presidents regarding his study. One president said: 

“In a college as small as _____, our avenues of communication are by design kept 

very clear and very free. I honestly think we are in a better position to know the 

answers to the questions raised in your plan than could be derived from some such 

outside study as you have in mind”. (p. 22) 



 30 

A second college president stated: “‘I read the [survey] questions myself, and I don’t 

quite see how _____ College or its students can profit from this undertaking’” (Gamelin, 

p. 22). 

With the onset of student demonstrations, protests, and other acts of civil 

disobedience through the early 1970s, the importance of assessing student satisfaction 

was realized. Betz, Menne, Starr, and Klingensmith (1971) acknowledged that college 

student satisfaction is “possibly one of the clearest indicators of the extent of student 

unrest” (p. 99). Schmidt and Sedlacek (1972), while also recognizing the relationship 

between student satisfaction and institutional climate, included an exhortation for further 

research on satisfaction: 

It seems apparent, on the basis of recent events on college and university 

campuses, that students are becoming more and more expressive of their 

dissatisfaction with certain aspects of their educational experiences. . . . 

Nonetheless, so little is known about student dissatisfaction, alienation, or 

disaffection with their environment that a systematic study of the phenomenon 

seems imperative if some way of dealing with it is to be formulated. (p. 233) 

In light of this growing awareness of college student satisfaction as an “ever-present 

campus variable” (Betz et al., 1970, p. 99), relatively few studies conducted in the 1970s 

on postsecondary education focused on student satisfaction as a substantive area of 

research (Delucchi, 2003; Morstain, 1977). However, a series of studies led by Ellen Betz 

(See Betz et al., 1971; Betz, Starr, & Menne, 1972) during the early 1970s is worth 

mentioning because her research involved the development and pilot testing of a new 
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student satisfaction survey. Aptly named the College Satisfaction Survey (CSS), this 

instrument was the first to be developed with proper consideration given to psychometric 

issues. 

Yet, the 1970s were marked by other events that made this decade pivotal to the 

study of college student satisfaction for American colleges and universities. Pascarella 

and Terenzini (1991) attributed two things to the development of college student research 

during this time: (a) the increased number of theories and models for college student 

development introduced during the late 1960s and early 1970s and (b) the advances in 

computing technology that made computers and statistical analysis software readily 

available. These two advances resulted in a new research perspective that used regression 

techniques to study the “’unique,’ ‘net,’ or ‘unconfounded’ effects of such factors as 

college characteristics or individual collegiate experiences on student development” 

(Pascarella & Terenzini, 1991, p. 3). 

The rapid increase in the number of students enrolling in institutions of higher 

education was another key occurrence. College and university enrollments were impacted 

by rising unemployment rates and large high school graduating classes due to the baby 

boom of post-World War II (Delucchi, 2003), thus student populations were more 

diverse. Demographics indicated that a larger percentage of students were nonwhite, 

women, and adults over the age of 25 (Levine, as cited in Delucchi; Robinson, 1969; 

Sturtz, 1971). Assessing student opinion became more important for the benefit of the 

institution and the individual. 

Lastly, because of the national economic downturn of the 1970s and the failure of 
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state legislatures to budget for the growing costs associated with larger student 

enrollments, many colleges and universities were placed in a difficult financial position 

(Delucchi, 2003). As such, public criticism grew regarding (a) the rising costs for a 

postsecondary education, (b) the effectiveness of academic programs, and (c) the value of 

undergraduate teaching and curriculum (Carnegie Foundation for the Advancement of 

Teaching 1977, as cited in Delucchi). These concerns increased pressure for institutional 

accountability, and this new era of heightened student consumerism drew more attention 

to measures of student satisfaction (Morstain, 1977). 

The student as consumer model gained popularity during the 1980s. Litten (1980) 

contributes this to the continued practice of decreased funding, increased program and 

service demands, and declining enrollments. Market research practices were implemented 

at many colleges and universities, yet students were considered to be “input to satisfy the 

institution’s needs” (Conant, Brown, & Mokwa, 1985, p. 13). Chadwick and Ward (1987) 

stated “most studies of students as consumers of higher education have been flawed by an 

incomplete view of the marketing concepts” (p. 236). Conant et al. (1985) claimed that 

the study of student satisfaction would help to better apply marketing concepts for higher 

education. 

This is not to assert that student satisfaction was not identified as an important 

construct during this time. To the contrary, college and university administrators 

continued to recognize student satisfaction as a measure of institutional effectiveness 

(Astin, Korn, & Green, 1987; Cameron, as cited in Pike, 1991). Hearn (1985), with great 

foresight, postulated that higher education assessment would be paralleled by increasing 
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research on student satisfaction. Yet, Bean and Bradley (1986) contended that the study 

of college student satisfaction was still relatively uncommon, even though it was a 

frequently used construct in college student research relating to issues such as student 

retention and attrition. 

Over the past two decades, higher education research has begun to focus on the 

origins and utility of college student satisfaction as a construct. Rather than simply 

reportimg levels of student satisfaction, the more common practice of prior college 

student satisfaction research, recent investigations (e.g., Beltyukova & Fox, 2002; 

Benjamin & Hollings, 1995, 1997; Elliott & Shin, 2002) have attempted to offset the 

plethora of studies that are “atheoretical, unidimensional, psychological, and focused on 

student satisfaction with campus-based services and facilities” (Benjamin & Hollings, 

1995, p. 574). Such studies have imposed a critical eye on college student satisfaction 

research, a level of scrutiny that has been missing since the inception of study in this area. 

Still, much of the research on college student satisfaction is based on information 

gathered from the administration of commercially available instruments that purport to 

measure college student satisfaction. Most notable of these instruments are the Noel-

Levitz Student Satisfaction Inventory (1994) and the College Student Survey (Astin, 

1993). The general acceptance of survey findings based on the interpretation of means 

and standard deviations, although appropriate and necessary for practitioners, continues 

to undermine investigations on college student satisfaction based on testable theory and 

rigorous statistical methodology. Benjamin and Hollings (1997) explained: 

Creating and testing theoretical models encourages rigor in design, shapes data 
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collection and analysis, and is key to the interpretation of results. However, those 

concerned with practice may perceive these strengths as liabilities in that theory 

can limit choices, increase cost, and complicate practice. (p. 213) 

Benjamin and Hollings’ assessment is accurate. However, based on this review of the 

history of college student satisfaction research, it is surprising that an avid interest in the 

development, investigation, and subsequent revision of satisfaction theory has been only 

a recent concern. 

College Student Satisfaction Definitions 

The definitions of college student satisfaction are many and varied. Originating 

from research on job satisfaction, common definitions of student satisfaction have been 

extrapolated from descriptions of job satisfaction (Reed et al., 1984). One of the first 

definitions proposed for college student satisfaction is from Roy’s (1949) College 

Satisfaction Index. For this instrument, student satisfaction was defined “as an attitude 

toward the different phases of the college environment” (as cited in Baghban-Cichani, 

1981, p.16). Numerous other definitions have emerged over the years. For example, 

Oliver and DeSarbo (1988) stated: “satisfaction refers to the favorability of a student’s 

subjective evaluation of the various outcomes and experiences associated with education” 

(p. 198). Delucchi (2003) defined student satisfaction as “an individual’s subjective 

experience during college and perceptions of the value of various aspects of the 

educational process” (p. 9), while Bean and Bradley (1986) defined student satisfaction 

as “a pleasurable emotional state resulting from a person’s enactment of the role of being 

a student” (p. 398). Starr, Betz, and Menne (1972) simply defined the construct as “the 
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extent to which an individual feels the environment is meeting his needs” (p. 318). 

Other definitions found in the higher education literature are more complex and 

draw on psychological terminology. They describe the construct of satisfaction, not 

necessarily student satisfaction. Hammer and Organ (1978) described satisfaction as “a 

person’s attitude toward an object….that represents a complex assemblage of cognitions 

(beliefs or knowledge), emotions (feelings, sentiments or evaluations) and behavioral 

tendencies” (p. 216). Reed et al. (1984) stated that “satisfaction can be seen as subjective, 

a personal experience, evaluative in time, and involving effect [sic] or feeling on the part 

of the individual” (p. 68). Although these definitions are not specific to college student 

satisfaction per se, they provide some understanding regarding the operational definitions 

that have been used to understand the traditional archetype. 

College student satisfaction has also been defined according to market research 

practices. These definitions are related to “the concepts of expectations, experience, 

perceived service, and a resulting evaluation” (Hom, 2002, p. 2). Conant et al. (1985) 

defined consumer satisfaction “as a determination of whether the outcomes associated 

with the use of a product/service reached expected levels or standards of performance” 

(p. 13). Kotler and Clarke (1987) provided a similar definition of consumer satisfaction: 

“Satisfaction is the state felt by a person who has experienced a performance (or 

outcome) that has fulfilled his or her expectation. Satisfaction is thus a function of 

relative levels of expectation and perceived performance” (p. 72). Oliver (1997) also 

described consumer satisfaction as a fulfillment response: “It is a judgment that a product 

or service feature, or the product or service itself, provided (or is providing) a pleasurable 
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level of consumption-related fulfillment, including levels of under- or over-fulfillment” 

(p. 75). Athiyaman (1997) provided a more succinct definition: “Consumer satisfaction is 

a transaction-specific short-term overall attitude” (p. 531). Hom (2002) cautioned 

academic researchers and planners regarding the variety of definitions based on customer 

satisfaction theory (CST). CST researchers are not in agreement regarding a standard 

definition. 

Research on college student satisfaction requires the formation of clear and 

precise definitions for the construct. However, it is apparent from this review that there is 

no single, universal definition for college student satisfaction. Guolla (1999) provided an 

important reminder for the research community by stating that different definitions imply 

different constructs and ultimately different measures of college student satisfaction. 

Measuring College Student Satisfaction 

The surveys developed to measure college student satisfaction have been varied 

regarding the approaches to measuring the satisfaction construct. The surveys differ in 

the number of items, scales, and subscales that are used to assess satisfaction. This 

certainly implies different theoretical emphases toward the understanding of satisfaction. 

There are too many surveys that have been developed to provide an exhaustive discussion 

of each one. However, four of the more persistent satisfaction instruments are presented 

here due to their popularity of use and their permanence in the higher education literature. 

The College Satisfaction Index 

The first instrument to appear in the literature that purported to measure college 

student satisfaction is Roy’s (1949) College Satisfaction Index (CSI). Howard Roy’s 
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survey was based on Hoppock’s Job Satisfaction scale; however, Roy’s version included 

some slight modification from Hoppock’s final form. The CSI contains student 

demographic items, such as degree level, class level, gender, and hours completed in-

residence. The items are organized into nine scales, each measured by three items. 

Respondents are asked “to recognize verbal approximations of their feelings of 

satisfaction and dissatisfaction” (Gamelin, 1953), also termed an s-d reaction. The nine 

scales measure a student’s s-d response for the areas of: (a) curriculum, (b) instructors, 

(c) social life on campus, (d) campus counseling, (e) faculty advising, (f) opportunities 

for cultural development, (g) campus health services, (h) campus living quarters, and (i) 

general college experience. 

Individual scale scores may range from a low of 3 to a high of 21. Students who 

are completely dissatisfied with all aspects of a given scale would rate each scale item 

with a score of 1, resulting in a total scale score of 3. Conversely, students who are 

completely satisfied with all aspects of a given scale would rate each scale item with a 

score of 7, resulting in a total scale score of 21. This scoring scheme works well if 

students select the same numeric response for all three response items. Difficulty lies in 

determining the transition points for varying levels of satisfaction and dissatisfaction.  

Three indifferent reactions on a scale yield a score of 12. Two indifferent and one 

mildly satisfied score yield a score of 13. One and one-half indifferent and one 

and one-half mildly satisfied yield a score of 13.5. This is the point of division 

below which there is more indifference in the reaction and above which there is 

more mild satisfaction. (Gamelin, 1953, p. 21) 
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Gamelin also illustrated this scoring rubric for the CSI. It is reproduced in Figure 1 with 

the addition of scoring patterns. 

 

 

 

 

 

A full description of the psychometrics for the CSI (e.g., item development and 

selection, sample description) is not presented by Gamelin. However, Gamelin indicated 

that Roy’s unpublished dissertation included some information regarding the instrument’s 

psychometric properties. Split-half reliability indices are detailed based on an early four-

item per scale version of the CSI and the original sample of 890 respondents. Split-half 

reliability coefficients ranged from .78 for Satisfaction with the College in General to .93 

for Satisfaction with Faculty Advising. The test-retest reliability indices are based on the 

final three-item per scale version and a sample of 33 respondents who took the survey 3 

weeks after the original survey administration. Test-retest reliability coefficients ranged 

from .79 for Satisfaction with the Instructors to .91 for Satisfaction with the Health 

Services. Only face validity of this instrument is claimed by Roy. Gamelin cites 

Hoppock’s logic in support of face validity for this measure. When developing his Job 

Satisfaction measure, Hoppock claimed: “‘Do the statements, if truthful, really reflect job 

satisfaction? In other words, do people know whether they are dissatisfied or not? To 

which one might reply, if they do not, who does; and what difference does it make if they 

3.0                     4.5                              7.5                 10.5              12.0            13.5                             16.5                             19.5               21.0 
 

Dissatisfaction Satisfaction Indifference 

Intense Mild Strong Mild Intense 
 

Strong 

  (1,1,1)                                                                                                (4,4,4)                                                                                                        (7,7,7) 
 

Figure 1. Score interpretation for the CSI based on scale totals and item response 
patterns. 
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are dissatisfied and do not know it?’” (as cited in Gamelin, p. 19). This instrument was 

used by Berdie, Pilapil, and Im (1970) and Gamelin (1953). Since the development of 

newer college student satisfaction instrumentation, the CSI is no longer utilized for 

research purposes. 

The College Student Satisfaction Questionnaire 

The failure of prior instrumentation to adequately address issues of psychometrics 

resulted in the development of CSSQ (Betz et al., 1970). The CSSQ was adapted from the 

Minnesota Satisfaction Questionnaire (Weiss, Dawis, England, & Lofquist, 1967), a job 

satisfaction inventory, and was designed to test the hypothesis that college student 

satisfaction is “an analogue to job satisfaction” (Starr et al., 1971, p. 6). The rationale for 

this relationship is described by Starr et al. as follows: 

 If the college student can be viewed as a working person, whose “employment” 

(though without monetary remuneration) is the job of studying and learning, then 

much of what is known about the traditionally-defined “worker” should be true 

also for the student; e.g., student satisfaction with college should be negatively 

related to turnover (dropping out of college). (p. 1) 

This explanation provides the basis for the development of the CSSQ. Starr et al. further 

explained that by obtaining a better understanding of student satisfaction through the use 

of the CSSQ, changes within the college environment may be prompted that help students 

adjust to their environment and increase their level of learning. 

The form most prevalent in the literature is the CSSQ Form C. There are 5 scales 

composed of 14 items for a total of 70 items. The 5 scales measure a college student’s 
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satisfaction response for the areas of (a) compensation, (b) social life, (c) working 

conditions, (d) recognition, and (e) quality of education. Items are measured on a 5-point 

Likert scale with response options ranging from very dissatisfied (1) to very satisfied (5). 

Satisfaction scale scores are calculated by adding the point values for the corresponding 

14 items. An overall satisfaction score is obtained by summing the responses for all 70 

items. Individual satisfaction scales may range from 14 to 70. Total satisfaction scores 

may range from a low of 70 to a high of 350. The higher the score value, the higher the 

degree of student satisfaction. 

The original form (Form A) of the instrument included 139 items thought to be 

representative of six dimensions of college student satisfaction. This instrument was 

given to 643 undergraduate students attending Iowa State University during the fall 

quarter of 1968. Data analyses such as “correlations between items within each scale, and 

between items and total scale score” (Starr et al., 1971, p. 2) resulted in a revised Form B 

of the CSSQ that contained 92 items. This version of the CSSQ was administered to 463 

undergraduate students attending Iowa State University during the winter quarter of 1969. 

Both data samples were analyzed and compared for similarities. Starr et al. (1971) 

explained their analyses: 

Three different factor analytic approaches were applied: the multiple group 

method with highest correlations in the diagonal of the correlation matrix, the 

principle components method with unity in the diagonal, and the principle 

components method with highest correlations in the diagonal. In each case, six 

factors were extracted and rotated to a Varimax solution. Item loadings of .30 or 



 41 

above were compared across samples for each factor, to determine the extent to 

which the derived factors were consistent across the two samples, and to ascertain 

the extent to which the statistically-derived factors resulting from each of the 

three methods agreed with the logically-developed scales. (p. 2) 

Of the six previously identified dimensions, one scale (Policies and Procedures) was 

determined to have the least consistent results for both samples. Starr et al. (1971) 

claimed that either the factor associated with the scale was unstable or the factor was an 

unsuitable dimension of overall college student satisfaction. With the removal of this 

scale from the CSSQ, the instrument was finalized to the CSSQ Form C1. 

Psychometric data for the CSSQ Form C are not based on the student sample data 

gathered for the factor analyses. Additional samples from public and private universities 

were gathered to create norms for Form C; however, the test manual does not provide 

information regarding the demographic characteristics of the samples other than gender 

composition. The sample included 3,121 students from 10 institutions2, 6 public 

universities (n=2,287) and 4 private universities (n=834). These students completed the 

CSSQ Form C in the spring of 1970. According to Starr, Betz, and Menne (1971), these 

universities “represent[ed] a broad spread of geographic areas and a variety of 

educational institutions” (p. 8). Although score norms were established based on these 

                                                 
1 Revisions of the CSSQ in 1989 resulted in the Form D version of the instrument.  Juillerat (1995) noted 
that these revisions included some minor item wording changes.  She also noted that no updated validity 
information was supplied for this revised instrument.  
2 The participating colleges and universities were disclosed in Betz, Starr, and Menne (1972).  The six 
public universities included the following institutions: Arizona State, California (Riverside), Iowa State, 
Oklahoma State, Washington State, and West Chester State (Penn.).  The four private colleges included the 
following: Webster (St. Louis), Macalester (St. Paul), Drury (Springfield, Mo.), and Wartburg (Waverly, 
Iowa). 
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data according to university type and gender, reliability coefficients were calculated 

based only on university type. Gender was not considered for internal consistency 

analyses. 

Based on the collected data, the reported coefficient alpha reliabilities for public 

universities ranged from .78 for Quality of Education to .84 for Compensation. For 

private universities, the reported coefficient alpha reliabilities ranged from .82 for the 

Working Conditions and Social Life scales to .84 for the Recognition scale. Score 

reliability for the Total Satisfaction measure was .94 for both university groups. Although 

test-retest reliability was not determined for publication in the test manual, a study by 

DeVore and Handal (1981) investigated the stability of the CSSQ scores over a 1-week 

time period. Using student volunteers enrolled in an introductory psychology class at a 

private, Midwestern university (n=89), the test-retest reliability coefficients were 

calculated for each CSSQ scale for men, women, and the total sample. Test-retest 

reliability values for men ranged from .83 for Recognition to .90 for Quality of 

Education. The test-retest reliability values for women ranged from .84 for Recognition 

to .92 for Social Life. Test-retest reliability values for the entire sample ranged from .84 

for Recognition to .90 for Social Life. 

Betz et al. (1972) claimed that validity of CSSQ scores had not been “evaluated 

by comparison with an external criterion” (p. 457) because no such criterion had been 

established. However, Betz et al. (1972) claimed that validity evidence could be inferred 

from a handful of studies (Betz et al., 1970; 1971; Sturtz, 1971; Starr et al., 1972) where 

“anticipated relationships had been statistically confirmed” (p. 457). Starr et al. (1971) 
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provide interscale correlations for the CSSQ test manual. Private university interscale 

correlations range from .46 to .70 with an average correlation value of .50, and public 

university interscale correlations ranged from .35 to .62 with an average correlation of 

.44. This information, although helpful, was deemed insufficient in an instrument review 

published in the Eighth Mental Measures Yearbook. Strong (1978) claimed: 

The validity information for the instrument is scant and what there is of it is not 

well described in the manual. . . .Data identifying determinants, consequences, or 

even the correlates of satisfaction are so limited that they prevent the instrument 

from being of any practical use. (p. 525) 

This criticism of the instrument has not prevented researchers from utilizing the CSSQ 

for a variety of studies on college student satisfaction. Research studies using the CSSQ 

have dated from the 1970s to the 1990s. Examples of these studies include: Chavez 

(1985), Donohue and Wong (1997), Franke (1976), Hecklinger (1972), Jenks, Kahane, 

Bobinski, and Piermarini (1979), Polcyn (1986), and Robinson (1986). 

The Cooperative Institutional Research Program Surveys 

The Higher Education Research Institute (HERI) has administered a variety of 

college student surveys through the Cooperative Institutional Research Program (CIRP) 

since 1966. Two surveys administered by HERI, Your First College Year and the College 

Senior Survey (CSS), include a number of items related to college student satisfaction. 

Because the CSS may be used with other HERI surveys to provide longitudinal data from 

the freshman to senior year, discussion will be limited to this instrument. 

The CSS is an updated version of the College Student Survey and has been 
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redesigned as an exit-level survey. The 2006-2007 instrument includes 34 survey sections 

composed of one or more items. Item content is related to student demographics and 

student opinion regarding aspects of their college experience. There are a total of 35 

items related to student satisfaction. The first section of satisfaction items is related to 

student services and college facilities. These items are ranked from “very satisfied” (6) to 

“very dissatisfied” (2). This satisfaction component also includes an option for can’t 

rate/don’t know (1). A second section of satisfaction items relates to information 

characteristic of the general college environment (e.g., courses, instructional quality, 

faculty interaction). These items are scored from very dissatisfied (1) to very satisfied (5). 

Detailed information regarding the development and subsequent modification of 

the CSS instrument is not readily available. Much of the research conducted and 

published by the HERI is for the CIRP Freshman survey, one of the more popular HERI 

instruments utilized by US colleges and universities. Information regarding 

psychometrics of the CIRP Freshman survey is published on the HERI Web site. 

Pertaining to issues of reliability, the HERI issued the following statement: “Nearly 90 

percent of the institutions in the CIRP Freshman Survey, for example, are repeat 

participants. This helps to ensure that the sample is highly consistent from year to year” 

(HERI, 2007, p. 1). Regarding score validity for this instrument, HERI explained: “While 

HERI has not performed in-depth factor analysis for every item on the CIRP Freshman 

Survey, several published works have investigated the matter” (HERI, 2007, p. 1). This 

information is presented because the HERI assumes the psychometrics of the CSS mirror 

the CIRP Freshman Survey. They explained: 
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Our other surveys (the College Senior Survey and the Your First College Year 

Survey) are administered on a much smaller scale and are not usually 

representative at the national-level. However, despite not being nationally-

representative, a large number of the questions on these two surveys are the same 

or very similar to the CIRP Freshman Survey. Therefore, it is safe to assume that 

most of the information provided above [reliability and validity information] 

applies to these other surveys as well (HERI, 2007, p. 2). 

The HERI CSS has been used by Park (2006), Shirk (2002), and Smith (2001) to 

investigate college student satisfaction. 

The Noel-Levitz Student Satisfaction Inventory 

The Noel-Levitz SSI (Schriener & Juillerat, 1994) is the most recent instrument 

developed to assess college student satisfaction and has become popular with colleges 

and universities due to student retention and marketing emphases. The development of 

the SSI originated from the need for a “comprehensive and sophisticated tool that 

measures students’ expectations and satisfaction levels with the total college experience” 

(Juillerat, 1995, p. 8). Based on consumer satisfaction theory, the SSI offers a two-

dimensional approach to student satisfaction. This instrument measures “both 

expectations of and satisfaction with various campus services and functions” (Wicker, 

2004, p. 75). For American colleges and universities, the SSI is available in three 

different test versions: one is for community, junior, and technical colleges; a second is 

for 2-year career and private colleges; and the third is for 4-year private and public 

institutions. Canadian universities may choose from either a 2-year or 4-year instrument. 
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All surveys are available in an electronic or paper form; however, only the electronic 

version is available in two different forms—either a 70-item (Form A) or a 40-item 

(Form B) format. 

There are two primary SSI scales: importance and satisfaction. These scales are 

further organized into the same 12 subscales. The 12 subscales include (a) Academic 

advising effectiveness (also called Academic advising and counseling effectiveness), (b) 

Campus climate, (c) Campus life, (d) Campus support services, (e) Concern for the 

individual, (f) Instructional effectiveness, (g) Admissions and financial aid effectiveness, 

(h) Registration effectiveness, (i) Responsiveness to diverse populations, (j) Safety and 

security, (k) Service excellence, and (l) Student centeredness. 

For each item, respondents are asked to provide an importance and a satisfaction 

rating. All items are measured on a 7-point Likert-type scale with response options 

ranging from “not important/satisfied at all” (1) to “very important/satisfied” (7). 

Although institutional analyses may be conducted to determine importance and 

satisfaction scores, the Noel-Levitz organization prepares a series of reports to assist 

administrators with interpretation of the survey results for their institutions. The standard 

SSI reports include frequency and percentage values for the sample demographics. 

Descriptive statistics for institutional ratings of importance, satisfaction, and a gap 

measure (the difference between importance and satisfaction measures) for the 12 

subscales are provided. Standard data analyses include statistical tests for mean score 

differences between institutional and national comparison groups. Additional information 

is provided to help higher education administrators best “conceptualize their student 
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satisfaction data by both retention properties and marketing opportunities.” (Noel-Levitz, 

Inc., 2004, p. 7) 

Initial work on the SSI involved student and administrator interviews “to 

determine what was important to students’ satisfaction with the entire educational 

experience” (Juillerat, 1995, p. 61). Based on the interviews, a pilot instrument 

containing 248 items was administered to a random sample of 100 students from a 

Northeastern liberal arts college. Item reduction was based on a review of item means 

and standard deviations, item-total correlations, inter-item correlations, and criterion 

correlations. High inter-item correlations and low item-total correlations provided partial 

support for specific item removal. Additional review from three higher education experts 

further reduced the SSI to a total of 167 items. This second instrument was administered 

to a new student sample of 4,974 individuals. Using the same data analyses, the final 

form of the SSI was determined. 

The psychometric properties reported for the SSI were discussed in detail by 

Juillerat (1995). Cronbach alpha reliability coefficients were calculated for the 

importance and satisfaction scales. Reliability values were .97 and .98, respectively. Test-

retest reliability was also determined based on a 3-week time frame. For the two primary 

instrument scales, the test-retest reliability coefficient was .85 for importance and .84 for 

satisfaction. Reliabilities were calculated for the scores obtained from the 11 importance 

and satisfaction subscales. The values ranged from .72 for Safety and Security to .93 for 

Campus Climate. No reliability analyses were conducted for subgroups (e.g., gender, 

classification level). A validation study was performed with scores from the CSSQ. The 
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Pearson r correlation coefficient for the mean satisfaction scores of the CSSQ and the SSI 

was .71, p < .00001. Additional evidence supplied for construct validity included 

bivariate correlations and factor analysis. Statistically significant correlations were 

obtained for the SSI summary scores (e.g., total satisfaction and mean satisfaction) and 3 

criterion variables (overall satisfaction, perception of met expectations, and intention to 

re-enroll). Factor analyses, however, were reported for only the importance scores. 

Juillerat (1995) explained: 

Although the majority of the items [satisfaction] were similar to the factor 

structure of the importance scores, there were a substantial number of items that 

appeared on illogical factors. In light of these irregularities and the research 

mentioned previously which states the importance of expectations in forming 

opinions of satisfaction, the author chose to utilize the importance scores to 

determine the factor structure of the instrument. (p. 103) 

The SSI has been used for a variety of research studies. These studies are based 

on local administrations of the SSI and are used (a) to determine statistically significant 

group differences in student satisfaction (Abrams, 2006; Bowen, 2005), (b) to investigate 

the capacity of the SSI subscales to predict overall satisfaction (Elliott, 2002; Elliott & 

Healy, 2001), or (c) to examine the factor structure of the SSI (Bailey, Bauman, & Lata, 

1998; Obiekwe, 2000). 

Other Surveys and Data Sources 

Several other surveys have been used to measure college student satisfaction. The 

College Student Experiences Questionnaire (CSEQ) developed by Pace (1979) is 
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designed to assess student opinion regarding aspects of the college experience. According 

to the CSEQ Web site, this instrument has been used for research and for over 250 

dissertation studies. Although this instrument does not include items specific for student 

satisfaction, Upcraft and Schuh (1996) considered this survey to be “extremely well 

constructed and useful as an instrument that can measure student satisfaction” (p. 161). 

This observation may be due to the presence of a single item that asks students to report 

how likely they would be to select the same institution if they started their college careers 

over again. 

The American College Testing (ACT) Service offers two instruments that include 

a number of satisfaction items. The Student Opinion Survey (ACT, 1997) and the Survey 

of Student Opinions (ACT, 2002) allow students to rate their level of satisfaction for 

college services and the college environment. The surveys are similar regarding the item 

content, but the Survey of Student Opinions includes a measure for importance as well as 

satisfaction, similar to the Noel-Levitz SSI. 

Other surveys have been developed to measure college student satisfaction. The 

majority of these surveys were not well used by the research community and reference to 

them is limited to a handful of studies in total. Examples of such surveys include: The 

College Descriptive Index (Reed et al., 1984), The Instrument for the Transactional 

Analysis of Personality and Environment (Pervin & Rubin, 1967), and The Perceived 

Quality of Academic Life (Okun, Kardash, Stock, Sandler, & Baumann, 1986, Weir & 

Okun, 1989). Additional instrumentation has been developed for single-use purposes 

(e.g., dissertation research) or repeated institutional use by offices of institutional 
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research. Other data sources have been used. Astin (1977) analyzed the ACE-Carneigie 

follow-up survey and Knox, Lindsay, and Kolb (1992) supplemented the National 

Longitudinal Study of the High School (NLS) with higher education data for satisfaction 

analyses. 

From this discussion, it is evident that the surveys developed to measure college 

student satisfaction have been based on different theories of the satisfaction construct. 

Surveys have been created with an emphasis on the student as employee, while others are 

based on the student as consumer. Some surveys measure college satisfaction based on 

multiple items or multiple subscales, while others measure satisfaction with a single item. 

With such inconsistency, it should be no surprise that the research findings of college 

student satisfaction have been similarly varied. 

Previous Research Findings for College Student Satisfaction 

Investigations of college student satisfaction have varied in focus and scope. A 

small number of studies have focused on modeling procedures to (a) predict student 

satisfaction from one or more independent variables (e.g., gender, GPA, SAT scores) for 

use with college student development and enrollment behavior models, or (b) review 

measures of student satisfaction to better understand the construct. However, most 

research on college student satisfaction has been descriptive in nature and has provided 

institutions with a means for getting student feedback. For these studies, satisfaction 

ratings have been applied to specific college services (e.g., registration or financial aid 

services), aspects of the college environment (e.g., lab facilities, dorm amenities), quality 

of course offerings, and faculty-student interactions. Such satisfaction ratings provide 
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additional information to determine the state of the university. Additional research has 

been devoted to understanding either (a) correlates of college students’ satisfaction or (b) 

differences in the measured levels of satisfaction for a number of student populations and 

subpopulations, such as men/women, white/minority, and resident/commuter. This last 

category of studies is based on either a global satisfaction measure or satisfaction 

measures for individual aspects of the college experience. This form of inquiry represents 

the majority of published research on college student satisfaction. Consistency and 

replicability of these research findings is complicated by the diverse instrumentation, 

samples, and research variables used for the individual investigations. 

College Student Satisfaction Models 

It is appropriate to begin this discussion with a presentation of the research based 

on college student satisfaction models. In a review of satisfaction models, Benjamin and 

Hollings (1997) identified and discussed eight full or partial models used to research the 

construct of college student satisfaction. The three full models described were the 

discrepancy, cognitive, and legitimation models. Including the ecological model 

presented by Benjamin and Hollings (1997), four full models are discussed here. 

Discrepancy models (Michalos, 1991, 1993; Witt & Handal, 1984) are one of the 

more popular models used to conceptualize college student satisfaction because their 

focus is on the “relations among the college environment, student personality, 

congruence or ‘fit,’ and student satisfaction” (Benjamin & Hollings, 1997, p. 214). For 

these models, satisfaction is a function of some perceived discrepancy, or the difference 

in what an individual expects/wants and what that individual experiences/has. The Witt 
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and Handal model explains satisfaction as the difference between what a student expects 

and what a student experiences. Findings indicated that congruency was only a weak 

predictor of satisfaction, while environmental perceptions exhibited much stronger 

correlations. 

The Michalos (1991, 1993) model is similar to the Benjamin and Hollings’ model 

in that net satisfaction is based on an assessment of what one has versus what one wants. 

However, by factoring in multiple discrepancies (e.g., what one has now compared to 

what relevant others have now, what one has now compared to what one expects to have 

in the future), Michalos’ theory is better described as a multiple discrepancy theory 

(MDT). It must be stated that although Benjamin and Hollings (1997) included Michalos’ 

MDT model in their review, Michalos’ satisfaction measure is actually a life satisfaction 

indicator. Yet, it has relevancy to this discussion because Michalos’ sample is composed 

of thousands of college undergraduate students from 39 countries. Michalos (1991) 

created several models based on demographic and MDT variables. For the demographic 

variables, he found that age was correlated with (life) satisfaction. Older undergraduate 

students reported lower levels of satisfaction. Satisfaction models containing the MDT 

variables indicated differences in variable correlates for men and women. Michalos 

(1991) explained that the MDT variables related to satisfaction for women show that 

women are interested in seeing that people get what they need. Model results for the men 

indicate that they are interested in seeing that people get what they deserve. 

Examples of cognitive models included research by Okun and Weir (1990) and 

Hatcher, Kryter, Prus, and Fitzgerald (1992). There are slight differences between these 
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two models. Okun and Weir’s judgment model involved the development of a 

preliminary satisfaction model related to information processing theory. The model is 

designed to test six hypotheses based on “the relationships between objective college 

outcomes and college student judgments” (Okun & Weir, p. 70). The student judgment 

process is explained by a series of input/output events: encoding interpretation, 

identifying implications, integration of implications, response selection, attention, and 

memory. This model was not empirically tested by Okun and Weir. 

The cognitive model developed by Hatcher et al. (1992) is termed an investment 

model, and it is based on the theory that satisfaction is a function of rewards minus costs. 

A reward is defined as an institution’s positive features and the positive opportunities it 

offers students (e.g., opportunities for academic development). Costs are defined as an 

institution’s negative features and the difficulties associated with matriculation (e.g., 

financial costs). Satisfaction was hypothesized to be high when rewards were high and 

costs were low. Results from the Hatcher et al. model were unexpected. Satisfaction was 

not a function of rewards and costs. Surprisingly, the R2 value for the satisfaction model 

was improved with the addition of two variables completely absent from prior investment 

model studies (see Farrell & Rusbult, 1981; Rusbult & Farrell, 1983 as cited in Hatcher et 

al., 1992). 

The legitimation model posited by Knox et al. (1992) is based on student 

perceptions that a university education legitimizes high societal status. Taking variables 

related to college characteristics, student experiences, level of student educational 

attainment, student demographics, and relevant interaction terms, regression models for 
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student satisfaction were developed and analyzed. Results confirmed the theory. “The 

more education one has, the more one is satisfied with the academic aspects of the higher 

educational milieu and the more positive one is about the educational experiences there” 

(Knox et al., p. 320). 

Benjamin and Hollings (1997) developed an ecological model of student 

satisfaction based on multiple student influences occurring on and off campus. For this 

model, six hypothesized relationships were investigated. The relationships tested were: 

1) satisfaction is directly related to positive social relationships, 

2) satisfaction is directly related to positive self-image, 

3) satisfaction is directly related to positive living arrangements, 

4) satisfaction is indirectly related to negative life events, 

5) satisfaction is directly related to cognitive discrepancies, and 

6) satisfaction is indirectly related to academic achievement. 

Results from model analyses indicated that five of the six relationships tested were 

confirmed. Benjamin and Hollings (1997) reported that satisfaction was shaped by 

behavioral factors “specifically as manifested in a variety of social relationships between 

students and others significant to them” (p. 225). Satisfaction was also related to the 

conditions of a student’s living arrangements as opposed to where a student lived. Gender 

differences were also noted in the factors related to student satisfaction. It was concluded 

that college student satisfaction is defined as a “multidimensional complexly determined 

phenomenon” (p. 225). 

The three theoretical fragments identified by Benjamin and Hollings (1997) are 
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“so labeled because they each focus on a specific aspect of satisfaction” (p. 215). The 

specific studies cited by Benjamin and Hollings include: Bean and Bradley (1986), Pike 

(1991), and Pike (1993). A detailed discussion of these studies is not presented here. The 

reader is directed to the next section of this review for further discussion of these studies 

and for the presentation of other research findings that represent additional theoretical 

fragments related to research on college student satisfaction and discussed in the student 

satisfaction literature. 

Variables Related to College Student Satisfaction 

The majority of research conducted on college student satisfaction is based on the 

identification of correlates of student satisfaction or group mean comparisons for a 

variety of student demographic and campus variables. Three of the most often used 

demographic variables for satisfaction research are student gender, race/ethnicity, and 

classification level. Other studies have investigated the relationship between satisfaction 

and student experiences or environmental conditions, such as college grade point average 

(GPA), college fit, and college involvement. 

Results for these studies have been notoriously inconsistent and have called into question 

the applicability of such information. A brief discussion of the research findings for these 

variables follows to illustrate the myriad of research results. 

Student Characteristics 

Satisfaction and student gender. 

The study of the relationship between college student satisfaction and student 

gender has resulted in mixed findings. No statistically significant differences between 
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overall college satisfaction ratings by men and women were reported in studies by Berdie 

et al. (1970), Betz et al. (1972), DeWitz and Walsh (2002), and Hallenbeck (1978). Yet, 

statistically significant mean differences for overall satisfaction between men and women 

were found by Gielow and Lee (1988), Okun (1991), Pennington, Zvonkovic, and Wilson 

(1989), Reed, Lahey, Ferguson, Downey, Kaiser, and Pringle, as cited in Reed et al. 

(1984), and Shirk (2002). Four of these five studies indicated that women had a higher 

level of overall satisfaction. 

Gender differences for aspects of satisfaction have also been investigated. The 

five subscales of the CSSQ were compared for gender differences in four studies. DeVore 

(1983), DeWitz and Walsh (2002), and Hallenbeck (1978) found no statistically 

significant differences by gender for all five subscales, yet Betz et al. (1972) found a 

statistically significant result for the gender main effect of the Compensation subscale of 

the CSSQ. A review of the descriptive statistics for the Compensation subscale indicated 

that women reported a higher satisfaction level. 

Studies by Hecklinger (1972), Hearn (1985), and Umbach and Porter (2002) 

researched the effects of gender and selected major field of study. This research identified 

significant gender effects, with women reporting a higher level of satisfaction with major 

field of study than men. Hearn, however, reported no significant gender differences in the 

relationship between field of study and satisfaction. 

The inconsistencies in research findings for the relationship of gender and student 

satisfaction have not been resolved. Bean and Bradley (1986) provided this simple 

description: “the causes of [student] satisfaction differ for men and women” (p. 410). 
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 Benjamin and Hollings (1997) offered a more detailed explanation: 

Studies of student development. . .have suggested that females and males make 

sense of their experiences in different ways. . . .Although females and males do 

share broad similarities, they also exhibit consistent differences and clearly derive 

satisfaction on different bases. (p. 225) 

Further investigation of these inherent differences would prove to be a valuable addition 

to the research on college student satisfaction. 

Satisfaction and student race/ethnicity. 

Studies investigating the correlation between satisfaction and student 

race/ethnicity have not been as common as gender studies; however, like gender studies, 

the outcome of research on the relationship between satisfaction and racial/ethnic 

categories is contradictory. It is important to state prior to this discussion that a common 

approach to research with race/ethnic variables is to categorize students as either 

Caucasian or Other minority. This is the result of early research being conducted on 

university or college campuses where Caucasian students comprise the majority of the 

student population. With the increasing enrollment numbers of minority students, some 

investigations have made specific comparisons across different racial/ethnic groups, such 

as Caucasian versus African-American and Caucasian versus Hispanic. Alternatively, 

satisfaction studies of a selected race/ethnic group are also a common topic of 

investigation. 

Studies by Shirk (2002), DeWitz and Walsh (2002), and Hallenbeck (1978) found 

no statistically significant differences in overall satisfaction scores between Caucasian 
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and African-American students. These results contradict the findings by Carter (1997), 

Liu and Liu (1999), Angelli and Hersberger (1993), and Crahen (2001) where African-

American students reported lower levels of overall satisfaction as compared to Caucasian 

students. In studies conducted by Sanders and Burton (1996), Hispanic students reported 

lower overall satisfaction scores as compared to Caucasian students; however, Elrod 

(2002) reported no statistically significant results among Hispanic and Caucasian 

students. Other studies have reviewed differences in specific domains of college student 

satisfaction. Using the Noel-Levitz SSI survey, Helmich (1999) reported that African-

American students reported higher levels of satisfaction for service quality. Sauer (2003) 

noted that students of color reported low levels of satisfaction for campus support 

services, responsiveness to diverse populations, and safety and security. 

Garza and Widlack (1976) posited a psychological explanation for differences in 

college perceptions based on ethnic/racial backgrounds. The authors stated that students 

from different backgrounds will have a different perspective of the same university 

environment and experience. Rosser (1972) further explained that of the many aspects 

related to student assimilation to college, problems related to alienation and lack of 

support from the college environment create the most serious obstacles to college life 

adjustment. This information serves as adequate explanation for studies where 

differences in satisfaction by race/ethnicity were found, but it does not explain the results 

for studies where there were no statistically significant differences. Untangling this 

information is difficult; results are based on the various institutional factors that are 

unique to a specific college or university. 
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Satisfaction and classification level. 

Research on satisfaction and student classification level has also resulted in 

conflicting findings. Netusil and Hallenbeck (1975) found no statistically significant 

differences on student classification level for satisfaction. Martin (1968), however, 

reported that initial levels of satisfaction decreased over an academic year. Helmich 

(1999) reported that Freshmen and Sophomores indicated a higher level of satisfaction 

with college. Schmidt and Sedlacek (1972) and Sauer (2003) stated that low levels of 

satisfaction were reported for continuing, upper-level students. Astin (1977) explained 

that an entering Freshman will not possess a high level of information regarding the 

various aspects of the college environment, thereby projecting a positive perception of 

the university based on optimism and idealism. Four years later, follow-up studies on 

these initially satisfied students indicate that they now report higher levels of 

dissatisfaction. 

Satisfaction and other demographic variables. 

Various other demographic variables have been reviewed to determine 

hypothesized relationships between them and college student satisfaction. Examples of 

current research include satisfaction of persisters and non-persisters (Abrams, 2006), 

satisfaction of students based on institution type (Hurley, 1999), satisfaction of resident 

and distance learning students (Brown, 2004), satisfaction of homosexual and 

heterosexual students (Bowen, 2005), and satisfaction of members and non-members of 

campus organizations (Helmich, 1999). Research on these and many more demographic 

variables related to college student satisfaction has exhibited a wide range of interest. 
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College Environment and Experiences 

Satisfaction and grade point average. 

The relationship between college student satisfaction and student GPA has been 

slightly more consistent in the research literature, but there are some discrepancies in 

findings. Studies by Spady (1971), Pike (1991), Knox et al. (1992), Pennington et al. 

(1989), and Willsey (1971) have identified strong, positive correlations between GPA 

and satisfaction. Students with higher GPAs tended to report higher levels of satisfaction. 

Yet, a study by Berdie et al. (1970) reported contrary results. The Berdie et al. study 

indicated that lower achieving students reported higher levels of satisfaction. In an earlier 

study by Pike, GPA and satisfaction were weakly correlated (Pike, 1989). Bean and 

Bradley (1986) found that GPA was not related to men’s satisfaction, but it was 

moderately correlated to levels of women’s satisfaction. 

Of greatest interest for this variable has been the direction of influence. Does 

GPA impact satisfaction, or does satisfaction level impact GPA? Knox et al. (1992) 

stated that college grades have a large effect on satisfaction, more than any other factor 

related to the educational experience. Results by Pike (1991) proved some evidence for 

the influence of satisfaction on grades, while Bean and Bradley (1986) claimed a 

reciprocal relationship between the two variables and cautioned against assuming a one-

way causal relationship. Again, more study is needed to determine the true relationship 

between GPA and satisfaction. 

Satisfaction and college fit. 

The association between college student satisfaction and college fit has been 
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established as a mainstay for satisfaction research, especially as it related to student 

persistence and attrition. College fit, or congruence, “is concerned with matching a 

student’s abilities and needs with a colleges’ academic and social offerings” (Jones, 

1985). Numerous studies have investigated the many aspects of campus culture that 

contribute to the fit between a student and their environment. The degree of student 

involvement has been the focus of much research. Studies by Abrahamowicz (1988), 

Astin (1975, 1977), Cook (1973), Kapp (1981), McKaig (1982), and Pennington et al. 

(1989) found that students involved in campus organizations exhibited higher levels of 

satisfaction than nonparticipants. Other studies have reviewed the impact of social 

interactions on student satisfaction. Bean (1983), Hearn (1985), and Weir and Okun 

(1989) reported that positive social relationships with both friends and faculty are 

determinants of satisfaction with the college experience. 

Although these studies and many others have suggested that the better the fit 

between a student and the college environment, the more satisfaction a student 

experiences, a study by Rand (1968) suggested otherwise. Schmidt and Sedlacek (1972) 

commented on Rand’s study: 

The results of this study cast serious doubt on any simplistic notions of ‘goodness 

of fit’ as related to satisfaction. The notion that students most similar or dissimilar 

to students at their chosen school are more satisfied or dissatisfied was not 

supported. (p. 233) 

Rand concluded that the relationship between satisfaction and student fit was “minimal 

and quite complex” (p. 233). This is yet another example of the difficulty research on 
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college student satisfaction has had with obtaining consistent results. 

Problems With Research on College Student Satisfaction 

A number of criticisms have been addressed in the literature regarding the study 

of college student satisfaction. Detractors have implicated issues such as ill-defined 

theory, the dimensionality of the satisfaction construct, varying definitions of satisfaction, 

and inconsistent instrumentation as reasons for a lack of comparability, conflicting 

results, and general confusion (Reed et al., 1984) pertaining to the satisfaction construct. 

Regarding theoretical models and the dimensionality of college student 

satisfaction, Benjamin and Hollings (1995, 1997) surveyed the satisfaction models to date 

and summarized their findings. First, they concluded that current models are theoretical 

fragments focused on cognitive processes. These models tend to rely on a small number 

of on-campus variables and typically explain only a modest proportion of score variation 

(Benjamin & Hollings, 1995). Second, they explained that these models are 

“simpleminded and relentlessly linear” (Benjamin & Hollings, 1997, p. 217) and cannot 

represent the nature of satisfaction judgment, which is multidimensional. Lastly, 

Benjamin and Hollings (1997) stated that these models account for only the singular 

influence of the college environment and do not consider the myriad of contexts in which 

college students are active. 

A second series of criticisms for college student satisfaction relates to the 

structure of developed instrumentation. Satisfaction instruments use different subscales 

that are based on different item counts and content, and these different structures of 

satisfaction measures expose the use of different operational definitions of college 
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student satisfaction (Beltyukova & Fox, 2002; Donohue & Wong, 1997). Benjamin and 

Hollings (1997) further explained: 

Whereas some authors treat satisfaction as an affective state (Bean & Bradley, 

1986), others insist that it is a form of cognitive evaluation (Okun & Weir, 1990), 

and still others suggest that it involves a combination of processes (Pennington, 

Zvonkovic, & Wilson, 1989). (p. 213) 

It has previously been illustrated that there is no single definition for college student 

satisfaction, and it is important to reiterate that different definitions imply different 

constructs and ultimately different measures of college student satisfaction (Guolla, 

1999). 

Another structural issue that is the subject for debate is whether measures of 

importance should be included on satisfaction assessments. Roszkowski and Ricci (2005) 

cited several reasons why importance measures cause difficulty. From a practical 

standpoint, the number of survey items is doubled when both satisfaction and importance 

measures are required, and a longer survey may lead to respondent fatigue and lower 

response rates. However, the issue of redundancy is the greater concern. According to 

McFarlin and Rice (1992), satisfaction ratings implicitly reflect the importance of an 

issue. It is argued that importance information may be gathered by correlating satisfaction 

measures for specific college attributes with an overall satisfaction score—the higher the 

correlation, the greater the importance of the attribute (Roszkowski & Ricci). 

Scaling methods used for college student satisfaction instrumentation are also 

deliberated. The most utilized scale form is the single-item rating scale method. 
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Typically, overall satisfaction is measured with either a single item or an aggregate of a 

small number of unidimensional items (Elliott & Shin, 2002; Reed et al., 1984). Although 

determining an overall score for student satisfaction is simplified with the use of this 

scale type, Elliott and Shin described two disadvantages of this method. First, 

information regarding the attributes students consider important for their overall 

academic satisfaction may be lacking with the use of the single-item rating scale. 

Secondly, surveys with numerous items make it difficult for students to remember the 

many features of their college experience to sufficiently evaluate their overall level of 

satisfaction. As a result, respondents may use only a few college characteristics to make a 

determination of their level of overall satisfaction. Further complicating this matter is the 

failure of survey authors to anchor the response options for the satisfaction scales. This 

omission may lead to interpretation differences by survey respondents (Koon, 1978). A 

second scale type, the multi-item rank order method, is another method that has its critics. 

For this scale, survey respondents are asked to rank order, from highest to lowest level of 

satisfaction, a number of institutional characteristics (Gluskinos & Wainer, 1971). These 

surveys are used to determine the relative importance of the presented list of college 

attributes (Reed et al., 1984). This form of instrumentation is typical of homegrown 

surveys developed for intra-institutional applications. Reliability and validity data for 

these types of measures are often unavailable (Reed, Lahey, & Downey, 1984). 

Although research on college student satisfaction has evolved and advanced, there 

are still some improvements that can and should be made regarding specific issues related 

to educational research and measurement. Though not a specific criticism detailed in the 
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higher education literature, deficiencies related to sample psychometrics and statistical 

design and practice have been addressed in the educational research literature and are 

included for discussion here. 

Of the satisfaction studies gathered for this review, very few articles reported the 

score reliability based on the data in hand. If reliability was reported, it was inducted 

based on information from a prior study or a test manual. The effects of measurement 

error (i.e., unreliability) on observed scores, and therefore on estimates of score 

reliability, have implications for data analysis and reporting practice. Thompson (2003) 

states, “poor score reliability may compromise the ability of a study to yield noteworthy 

results” (p. 5) because it attenuates effect size measures and decreases power against 

Type II errors (Baugh, 2002; Onwuegbuzie & Daniel, 2000; Vacha-Haase & Thompson, 

2000; Vacha-Haase, Henson, & Caruso, 2002). If scores exhibit no reliability, the effect 

size for the research study will be zero. The data analysis will not yield statistically 

significant results even when the sample size is large (Reinhardt, 1996). 

Regarding sample issues, research on college student satisfaction has been very 

limited by sample composition. Much of the research has taken place at predominantly 

white, Midwestern universities. Small sample sizes have plagued much of the research 

for studies especially where the satisfaction scores for Caucasians and other minority 

student groups are compared. These studies have also utilized convenience samples, often 

taking volunteers from introductory Psychology courses, as opposed to true random 

samples from the entire student population. Graduate students are seldom included in 

student satisfaction studies, and additional research including this group would provide a 
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better picture of college student satisfaction. 

The dependency on NHST has been a concern for educational research and should 

be a concern for higher education research. Current practice for statistical decision-

making utilizes a blend of the Fisherian and Neyman-Pearson approaches, which 

historically were the tools of the trade. However, under the scrutiny of experts within the 

field, it is now recognized that these statistical procedures do not tell the researcher what 

he/she wants to know regarding data analysis (e.g., Cohen, 1990; Henson, 2006; Kirk, 

2001; Thompson, 1993). The methodologies being incorporated into current research 

studies include effect size measures and confidence intervals. These methods have 

received increased attention because of the additional information they supply a 

researcher to make better-informed data decisions. 

College Student Satisfaction Research: Where to Go From Here 

With the deficiencies and inconsistencies identified within the study of college 

student satisfaction, the question of “Where to go from here?” is a valid one. Since 

satisfaction research is reliant on available instrumentation, it would make sense to 

review the instruments currently in use and make changes or improvements accordingly. 

Studies by Juillerat (1995) and Obiekwe (2000) have examined the structure of the Noel-

Levitz SSI, currently one of the more popular instruments to assess student satisfaction. 

Juillerat’s research is an exhaustive study of the psychometrics of a 1995 administration 

of an early version of the Noel-Levitz SSI. Juillerat recruited institutions to participate in 

her study, and those that were willing to participate were given instructions explaining 

how to obtain a representative sample based on gender, age, level in college, race, and 
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resident/commuter status. Juillerat did not provide a description of the types of 

institutions (e.g., public or private) participating in this study, nor was a description of the 

final sample composition (e.g., % men, % Caucasian, % lower classmen) provided. 

Measures of internal consistency were calculated for both the satisfaction and importance 

scales/subscale survey data. The reliability for the total satisfaction scales was .98, and 

the reliability for the total importance scale was .97. Subscale satisfaction alpha measures 

ranged from .70 for Resident Life and Safety and Security to .94 for Campus Climate. 

Subscale importance alpha measures ranged from .72 for Safety and Security to .93 for 

Campus Climate. Reliability measures for the variables used for statistical analyses 

(GPA, Age, Gender, Self-esteem, Residential Status, Class Level, and Perceived level of 

faculty interactions) were not calculated. 

Juillerat also conducted several validity analyses. First, a convergent validation 

study was performed with scores from the CSSQ. The Pearson r correlation coefficient 

for the satisfaction scores of the CSSQ and the SSI was .71 (p < .00001). She concluded 

that “this correlation seems to indicate that the SSI satisfaction scores are sufficiently 

measuring satisfaction as traditionally defined, yet are also contributing unique 

information that the CSSQ does not” (Juillerat, 1995). The Pearson r correlation 

coefficient for the importance scores of the CSSQ and the SSI was .21. Juillerat stated 

that this lower correlation coefficient provided evidence for both convergent and 

construct validity because the importance scores are different than satisfaction scores, 

thus providing support for the two-dimensional structure of the SSI. 

Second, content validity analyses were conducted via both maximum-likelihood 
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and principal components factor analysis; however, these analyses utilized only the 

importance scores. Juillerat (1995) explained: 

Although the majority of the items [satisfaction] were similar to the factor 

structure of the importance scores, there were a substantial number of items that 

appeared on illogical factors. In light of these irregularities and the research 

mentioned previously which states the importance of expectations in forming 

opinions of satisfaction, the author chose to utilize the importance scores to 

determine the factor structure of the instrument. (p. 103) 

The factor analysis procedure was subjected to an oblique factor rotation due to a number 

of highly intercorrelated factors. Factor interpretation was based on factor loadings of .40 

or greater. The final 11 factors generated were as follows: Campus Climate, Campus 

Organizations and Activities, Responsiveness to Diverse Populations, Curriculum and 

Instruction, Financial Aid/Billing, Campus Support Services, Academic Advising, 

Resident Life, Student Acclimation, Safety and Security, and Faculty Effectiveness. 

Further construct validity analyses for total satisfaction scores were completed by 

a series of one-way ANOVAs. The independent variables were based on Jullierat’s 

review of the satisfaction literature to date. Seven separate one-way ANOVAs were 

conducted using GPA, Age, Gender, Self-esteem, Residential Status, Class Level, and 

Perceived level of faculty interactions. Race/Ethnicity, although present in the 

satisfaction research and requested in Juillerat’s version of the SSI, was not included in 

these analyses. Statistically significant results were obtained for all but one of the 

analyses, self-esteem. Multi-way analyses should have been performed to determine the 
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presence of interaction effects. Measures of effect size were not calculated for the 

ANOVAs but would have been helpful as they provide an indication of the amount of 

variance accounted for in each analysis. Further investigation of construct validity was 

done through discriminant analyses. Juillerat (1995) indicated that “consistent with the 

ANOVA findings, total satisfaction scores were able to discriminate significantly 

between groups on all variables” (p. 141). 

Tests for predictive validity were conducted based on stepwise multiple 

regression analyses. A criterion variable based on overall satisfaction was regressed on 

multiple items. The final equation that accounted for 58% of the criterion variance 

included 13 items (items 8, 15, 27, 28, 38, 40, 45, 52, 62, 63, 65, 71, and 74). A second 

equation based on a stepwise regression used mean satisfaction subscale scores. The final 

equation included 3 subscales, Campus Climate, Resident Life, and Safety and Security. 

These 3 variables accounted for 14% of the variance in overall satisfaction. These results 

were promising, but the lack of a theory-driven regression analysis is a definite liability 

to these findings. 

In Juillerat’s (1995) discussion, she states that the reliability and validity of the 

instrument should continue to be assessed to determine the survey’s usefulness in the 

educational arena. Attempts to perform some validation of her results would certainly 

provide improvements to the SSI. Since her dissertation, no other study has attempted to 

review the SSI with such great care and detail. Only one other paper has described an 

effort to review the structure of a Noel-Levitz satisfaction instrument. Obiekwe (2000) 

conducted a measurement study, but he used a different version of the SSI, the 
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Community, Junior, and Technical College version. His study had two objectives. First, 

he wanted to determine the internal consistency reliability estimates of the importance 

and satisfaction scales and compare these indices with the reported values in the SSI test 

manual. Second, he wanted to identify the latent variable structure associated with the 

SSI, and to determine whether the satisfaction data, importance data, or performance gap 

data provided the best fit for the identified model based on an initial exploratory factor 

analysis. 

Obiekwe (2000) administered the SSI to a sample of 251 college students who 

were randomly selected. The sample’s composition (e.g., % men, % Caucasian) was not 

described in his discussion. Data analyses yielded Cronbach’s alpha reliability 

coefficients of .97 for satisfaction, .96 for importance, and .96 for performance gap 

measures. These values were similar to the reliability values reported in the SSI test 

manual of .97 for satisfaction and .98 for importance. Measures of internal consistency 

for the 11 subscales ranged from .56 to .92 for Satisfaction, .66 to .90 for Importance, and 

.61 to .91 for Performance Gap measures. Subscale reliability indices were not reported 

in the test manual, so data comparisons were not possible. To investigate the latent 

structure of the SSI, the item-level survey data were subjected to an exploratory factor 

analysis (EFA). Using eigenvalues greater than or equal to 1 as the criteria method of 

factor extraction, the number of factors generated exceeded the eleven factors identified 

for the SSI. A second approach using composite subscales scores was also subjected to an 

EFA. Results for this analysis yielded only two factors. Obiekwe did not name the two 

factors, and no rotation method was mentioned for either factor analysis procedure. 
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Confirmatory factor analysis determined that the satisfaction data generated the best 

model fit. 

The Obiekwe study poses a number of questions concerning the study’s 

methodology and subsequent interpretation of findings. The explanations provided for the 

study’s methods and procedures are difficult to understand; however, there is some 

valuable reliability information provided by the study. Further data analyses using the 

SSI survey form should include a precise description of sample composition and 

explanation of chosen methodology to assist higher education researchers and 

practitioners in determining the level of survey performance. 

Summary 

This chapter included two discussions. The first topic was related to the 

fundamental processes of educational measurement and provided a means to illustrate 

how research on student satisfaction has failed to adhere to a number of the principles for 

appropriate research procedures. The second discussion was a summary of the literature 

regarding research on college student satisfaction. A number of topics were presented: (a) 

a historical perspective of college student satisfaction research, (b) a discussion of the 

definitions used for college satisfaction studies, (c) a review of instrumentation utilized to 

measure the construct, (d) a review of college student satisfaction theories and research 

findings, (e) criticisms of previous research for college student satisfaction, and (f) a 

summary of SSI valuable information regarding the structure and performance of one of 

the most widely used satisfaction surveys. This information was presented to provide a 

framework for what is known about the construct of college student satisfaction.
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CHAPTER 3 

 METHODOLOGY 

Introduction 

This chapter presents the methodology for this study. The two institutional SSI 

samples for this study are described with regard to the demographic variables of interest. 

Additional material related to the development and the structure of the SSI is presented. 

Information related to the survey administration is also discussed. Finally, the statistical 

methodology is presented for this study. This discussion is presented to accomplish the 

purposes of this study which include the following: 

1. Investigate the tenability of the theoretical dimensional structure of the Noel-

Levitz SSI utilizing CFA methodology applied to institutional data files 

obtained from the 2004 SSI administration. 

2. In the absence of a tenable model, conduct an EFA to identify an alternative 

explanatory factor structure for the Noel-Levitz SSI using the SSI 

administration. 

3. With the identification of a tenable model, use multiple-group CFA 

procedures based on the 2007 SSI administration to determine whether the 

established SSI factor structure will be invariant for the categories of three 

demographic variables: gender (men/women), race/ethnicity 

(Caucasian/Other), and undergraduate classification level (lower level/upper 

level). 
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Sample 

The pen-and-pencil version of the Noel-Levitz SSI (Schreiner & Juillerat, 1994) 

was administered to undergraduate and graduate students enrolled in a southwestern 

Metropolitan research university during the fall 2004 and fall 2007 semesters. The 

sample calculations were performed by the university’s Institutional Research Office. 

Noel-Levitz, Inc., suggests that sample size should be based on the university enrollment 

total. The sample should be the higher of 20% of the enrollment total, or a minimum of 

2,500 students. It was also recommended that the sample should be representative of the 

student population, not necessarily a random sample. According to the Noel-Levitz, Inc. 

Survey Implementation Guidelines: 

To be representative, your sample should reflect generally the percentage of 

students that make up your student population by class level and other 

characteristics such as your enrollments in majors/programs and day and evening 

classes. . . .Ultimately, the size of your sample depends on how you intend to use 

the results. (Noel-Levitz, 2006, p. 4) 

For both the 2004 and 2007 SSI administrations, courses rather than students were 

selected for participation. The total university enrollment for the two semesters was 

approximately 30,000 students, so the selected sample sizes for each of the two SSI 

administrations should have been around 6,000 students. However, the enrollments for 

the selected courses totaled 3,200 students in 2004 and 2,200 students in 2007. Both 

figures were below the suggested guidelines proposed by Noel-Levitz. The reasons for 

the selection of a smaller sample size are not known. The number of returned surveys was 
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1,846 for 2004 and 1,751 for 2007. This resulted in completion rates of 58% and 80%, 

respectively. Yet, only completed surveys were to be used for these analyses. The final 

sample sizes of 493 (2004) and 532 (2007) were based on surveys with no missing 

information. The self-reported student demographics for the 2004 and 2007 SSI 

administrations and their comparison to the institutional populations are presented in 

Table 1. 

For 2004, the class level counts for the sample were similar to the population; 

however, for the gender variable, women were over-sampled. White students appeared to 

have been under-represented. For the 2007 sample, the ethnicity and class level counts 

were problematic. Asian students were over-sampled, while White and Hispanic students 

were under-sampled. A comparison of the counts based on class level indicated an under-

sampling of Freshmen and Seniors, while a larger proportion of Juniors were represented 

in the sample. The sample counts were based on complete surveys where all 73 

satisfaction items were answered by the respondents. It is important to note that because 

prior research on student satisfaction has been focused on undergraduate students, only 

undergraduate student survey responses were considered for these analyses. 

Measure 

The written form of the Four-year College and University version of the Noel-

Levitz SSI (Schreiner & Juillerat, 1994) was used for this study. The survey forms 

administered in 2004 and 2007 were identical in item count and content, so no item 

deletions or revisions were necessary. The SSI purports to measure importance and 

satisfaction levels for 12 different aspects of a student’s higher education experience. A 
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student’s expectations and experiences are captured for the 12 subscales by measures of 

importance and satisfaction ratings on the SSI. These SSI dimensions were determined 

through factor analysis procedures (Juillerat, 1995). Details relevant to the SSI subscales, 

the item content, and item placement are presented in Figure 2. Because a number of 

items overlapped (termed cross-over items) one or more subscales, a second graphic was 

created to demonstrate the extent of the overlap (see Figure 3). Developing these figures 

helped to note the Student Centeredness subscale was subsumed by the Campus Climate 

subscale and that two satisfaction items (SAT35 and SAT72) were not attributed to a 

particular subscale. 

 
 
Table 1 
Self-Reported Sample Demographics for the 2004 and 2007 Noel-Levitz SSI 
Administrations and the Institutional Population  

Variable SSI 2004 Pop. 2004 SSI 2007 Pop. 2007 
n % % n %   % 

Gender 493    532   
Female 290 58.8 55.2 285 53.6 55.1 
Male 203 41.2 44.8 247 46.4 44.9 

Ethnicity/Race 493    532   
African-American 55 11.2 11.7 63 11.8 13.4 
American Indian or 
Alaskan Native 3 0.6 0.8 5 0.9 0.9 

Asian or Pacific Islander 31 6.3 4.4 55 10.3 5.2 
Caucasian/White 307 62.3 68.0 317 59.6 65.4 
Hispanic 59 12.0 10.5 45 8.5 11.9 
Other 12 2.4 1.3 24 4.5 0.9 
Prefer not to respond 26 5.3 -- 23 4.3 -- 

Class Level 493    532   
Freshman 100 20.3 21.3 72 13.5 20.0 
Sophomore 109 22.1 21.5 122 22.9 21.5 
Junior  124 25.2 23.6 202 38.0 24.6 
Senior 160 32.5 33.6 136 25.6 34.0 
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Content 
Area Key3 Item Content Cross-over Items 
AA 6, 14, 19, 33, 55 14 

CC 
1, 2, 3, 7, 10, 29, 37, 41, 45, 51, 57, 59, 60, 62, 
66, 67, 71 

1, 2, 3, 7, 10, 29, 41, 
45, 57, 59, 60, 67, 71 

CL 
9, 23, 24, 30 ,31, 38, 40, 42, 46, 52, 56, 63, 64, 
67, 73 30, 67 

CSS 13, 18, 26, 32, 44, 49, 54 13 
CON 3, 14, 22, 25, 30, 59 3, 14, 22, 25, 30, 59 
IE 3, 8, 16, 25, 39, 41, 47, 53, 58, 61, 65, 68, 69, 70  3, 25, 41 
RFA 4, 5, 12, 17, 43, 48 — 
RE 11, 20, 27, 34, 50 27 
RDP 84, 85, 86, 87, 88, 89 — 
SS 7, 21, 28, 36 7 
SE 2, 13, 15, 22, 27, 57, 60, 71 2, 13, 22, 27, 57, 60, 71 
SC 1, 2, 10, 29, 45, 59 1, 2, 10, 29, 45, 59 

Figure 2. Dimensional structure of the Noel-Levitz SSI. 
 
 
Content 
Area Key4 AA CC CL CSS CON IE RE SS SE SC 
AA —                  
CC   —           
CL   2, 67 —              
CSS       —            
CON 14 3, 59 30   —         
IE   3, 41     25 —         
RFA                     
RE             —     
RDP                     
SS   7           —     

SE   
2, 57, 
60, 71   13 22   27   —   

SC   

1, 2, 
10, 29, 
45, 59               — 

Figure 3. Noel-Levitz SSI item matrix indicating item overlap by content area. 
 

                                                 
3, 4 Content Area Key AA = Academic Advising, CC = Campus Climate, CL = Campus Life, CSS = 
Campus Support Services, CON = Concern for the Individual, IE = Instructional Effectiveness, RFA = 
Recruitment & Financial Aid, RE = Registration Effectiveness, RDP = Responsiveness to diverse 
populations, SS = Safety & Security, SE = Service Excellence, SC = Student Centeredness 
4  
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The SSI allows respondents to provide an importance and a satisfaction rating for 

73 SSI items. Item response scales are based on a 7-point Likert-type scale with response 

options ranging from “not important/satisfied at all” (1) to “very important/satisfied” (7). 

Options are included for “does not apply” and “not available /not used” for the 

importance and satisfaction scales, respectively. The SSI also includes 14 demographic 

items to facilitate further item analyses. 

Noel-Levitz, Inc. prepares a series of reports to help college and university 

administrators interpret survey results. These reports are designed to provide information 

specifying both institutional strengths and weaknesses. The standard SSI reports include 

frequency and percentage values for the sample demographics. Descriptive statistics for 

institutional ratings of importance, satisfaction, and a gap measure (the difference 

between importance and satisfaction measures) for the subscales are provided. Standard 

data analyses include statistical tests for mean score differences between institutional and 

national comparison groups. Only attitudinal measures of student satisfaction are of 

interest for this study. Importance and gap measures will not be considered. 

The development process and the psychometric properties of the SSI were 

discussed in detail by Juillerat (1995). Reliability estimates were calculated for the 

importance and satisfaction scales and subscales. Reliability values were .97 and .98, 

respectively. Reliabilities were calculated for the 11 importance and satisfaction 

subscales (see Table 2). The values ranged from .72 for safety and security to .93 for 

campus climate. No reliability analyses were conducted for subgroups (e.g., gender, 

classification level). Test-retest reliability was also determined based on a three-week 
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time frame. For the two primary instrument scales, the test-retest reliability coefficient 

was .85 for importance and .84 for satisfaction. 

Juillerat (1995) also conducted a validation study with scores from the CSSQ. The 

Pearson r correlation coefficient for the mean satisfaction scores of the CSSQ and the SSI 

was .71, p < .00001. Additional evidence supplied for construct validity included 

bivariate correlations and factor analyses. Statistically significant correlations were 

obtained for the SSI summary scores (e.g., total satisfaction and mean satisfaction) and 3 

criterion variables (overall satisfaction, perception of met expectations, and intention to 

re-enroll). Factor analyses, however, were reported for only the importance scores. 

 
 
Table 2 
Cronbach’s Alpha Reliability Estimates From Juillerat’s (1995) Study of the SSI 
Importance and Satisfaction Scale and Subscales 

Subscale Importance 
Scale 

Satisfaction 
Scale 

Campus climate .93 .94 
Campus organizations & activities .86 .79 
Responsiveness to diverse populations N/A .89 
Curriculum & instruction .82 .82 
Financial aid/billing .89 .85 
Campus support services .84 .85 
Academic advising .86 .91 
Resident life .90 .70 
Student acclimation .89 .90 
Safety & security .72 .70 
Faculty effectiveness .82 .83 
Total Scale .97 .98 
Note. Subscale names have changed since Juillerat’s (1995) SSI administration. 
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Procedures 

Survey Administration 

The SSI administrations occurred during the fall semesters of 2004 and 2007. 

Stratified random samples were created based on course enrollment files. Specific 

courses were selected because their enrollment counts reflected the university student 

population for demographic characteristics, such as selected major, classification level, 

student gender, and student ethnicity. Survey packets were distributed during the month 

of October to instructors whose courses were selected for participation. Each survey 

packet included an instruction letter for the faculty member, student information letters, 

and the SSI survey forms (see Appendix A for examples of the contact letters). The 

surveys were completed during class time, collected, and returned to the institutional 

research (IR) office. Faculty were sent reminders after two weeks if their survey packets 

had not been received by the IR office. All surveys were sent to Noel-Levitz, Inc. for 

processing. Institutional survey reports were received approximately four weeks later. 

Supplementary data files of all survey responses were also received to facilitate 

additional data inquiries. 

Data Analyses 

Several pre-processing analyses will be applied to both institutional SSI data files 

to ensure a high level of data integrity is established for the statistical methodologies 

employed for this study. This data screening (Tabachnick & Fidell, 2001) will assess the 

univariate and multivariate distributions of the items specific to each SSI subscale.  SPSS 

Rel. 14 and EQS Rel. 6.1 (Bentler, 2006) will be used in tandem for data verification.  
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Univariate descriptive statistics will be available by using either the SPSS or EQS 

programs. Multivariate descriptive statistics will also be obtained by using both 

programs.  The EQS multivaritate normality output displays (a) the Mardia’s normalized 

estimate statistic and (b) a case number report detailing five cases with the largest 

contribution to the normalized estimate. SPSS syntax (termed MULTINOR) presented by 

Henson (1999) will also be used to visually assess the multivariate normality of a set of 

variables.  This code generates SPSS scatter plots of the chi-square values and 

Mahalanobis distances for each data case, as opposed to the five largest contributors to 

the normalized estimates presented by EQS. Given the subjective nature of determining 

multivariate normality, using the EQS and MULTINOR assessment techniques will be 

valuable.  Because result comparisons will be made between the two software programs, 

a number of iterative analyses may be required before settling on a final sample for a 

specific subscale analysis.  Once the sample is finalized, descriptive statistics will be used 

to examine the representativeness of the samples. Measures of internal consistency 

(Cronbach’s alpha reliability index) will be calculated for all scales and subscales of the 

SSI to estimate score reliability. Additional reliability estimates will be calculated for 

each student demographic group to be used for statistical significance tests. 

Because Noel-Levitz has claimed the SSI possesses a specific factor structure, this 

structure and its tenability based on one university’s SSI response files is the primary 

focus of this study. Each of the 11 SSI subscales5 based on the fall 2004 survey 

administration will be analyzed for the tenability of the measurement models as proposed 

                                                 
5 Although the SSI has 12 subscales, only 11 will be tested. The “Responsiveness to Diverse Populations” 
subscale will not be reviewed. 
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by Noel-Levitz. A two-step approach, as proposed by James, Muliak, and Brett (1982), 

will be used for this study. This method involves (a) a review of the measurement 

model(s) to determine the degree of model-data fit, followed-up by (b) an analysis of the 

structural model. Schumacker and Lomax (1996) explained that “once latent variables are 

adequately defined (measured), and only then, does it make sense to examine the latent-

variable relationships in a structural model” (p. 73).  

 The SSI measurement model will be tested using the EQS product to conduct the 

CFA. The tenability of the hypothesized factor structure of the SSI (See Figure 4) will be 

determined with a CFA. CFA is appropriate because it “is generally used to test 

[emphasis in original] theory when the analyst has sufficiently strong rationale regarding 

what factors should be in the data and what variables should define each factor” (Henson 

& Roberts, 2006, p. 395). Determination of model-data fit will be based on multiple fit 

indices. Although the chi-square (χ2) statistic has been used to determine fit, it is typically 

influenced by a number of factors and cannot be used as a sole indicator for model-data 

fit (Brown, 2006). Suggestions by a number of researchers (c.f., Bollen, 1990, Breckler, 

1990, Fan, Thompson, & Wang, 1999, Hu & Bentler, 1999, Schumacker & Lomax, 

1996) have encouraged the review and report of multiple fit indices when determining 

model-data fit for CFAs.  Brown (2006) recommended the use of fit indices from each of 

the three categories of fit estimates: (a) an index for a model’s absolute fit, (b) an index 

for fit adjusting for model parsimony, and (c) an index for comparative or incremental fit. 

The three indices selected for this study were the standardized root mean square (SRMR), 

the root mean-square error of approximation (RMSEA; Steiger & Lind, 1980), and the  
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comparative fit index (CFI; Bentler, 1990). 

It is possible the institutional survey data will not fit the hypothesized SSI factor 

structure. Should this occur, an EFA analysis will be conducted to identify a new factor 

structure that exhibits better model fit. Following recommendations by Thompson (2004) 

and Henson and Roberts (2006), EFA procedures will include (a) the use of multiple 

methods to determine the number of factors to retain, (b) the review and report of both 

pattern and structure coefficients to determine item loading, and (c) the extraction of 

second-order factors when the factors are correlated. 

Once a factor structure has been identified, three multigroup CFAs will be 

performed using the 2007 SSI data to determine whether the established SSI factor 

structure will be invariant across the two SSI administrations for the categories of three 

demographic variables: gender (men/women), race/ethnicity (Caucasian/Other), and 

undergraduate classification level (lower level/upper level) (see Table 3). These three 

variables were selected for multigroup CFA analysis due to their presence in the college 

student satisfaction literature and the inconsistent findings surrounding research studies 

including these three demographic variables. These research findings will add to the body 

of student satisfaction literature by providing additional support for similar or dissimilar 

perceptions of college satisfaction for the groups of interest as measured by the SSI. 
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Figure 4. Hypothesized factor structure of the Noel-Levitz SSI subscales. Each figure represents a measurement model to be tested by CFA. 
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Figure 4 (cont.) 
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Table 3 
Proposed Multigroup CFA Analyses to Be Used for Tests of SSI Model Invariance 
Variable and test group Validation group 
Gender  
     2004 data      2007 men 
      2007 women 
Race/ethnicity  
     2004 data      2007 Caucasian 
      2007 Other 
Classification level  
     2004 data      2007 lower level 
      2007 upper level 

 

Summary 

This chapter included a discussion of the methodology to be employed for this study. The 

two institutional SSI samples to be used for this study were described regarding a number of 

demographic variables. Additional information was presented pertaining to the creation of the 

SSI and the hypothesized factor structure of the survey. Procedural information related to the 

survey administration was also discussed, including sample selection methods. Finally, the  

statistical methodology was presented for this study. 
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CHAPTER 4 

RESULTS 

Introduction 

This chapter provides a discussion of the results obtained from the statistical 

analyses. First, general data screening procedures for the 2004 and 2007 samples are 

described. These procedures were completed to ensure the integrity and accuracy of the 

research variables. Second, the measurement models for the 11 SSI subscales were 

subjected to CFA analyses to determine if there was evidence for sufficient model-data 

fit. Next, due to inconsistencies in the initial CFA findings, an alternate satisfaction 

model was developed based on the SSI information. Lastly, the new satisfaction model 

was validated by a second CFA using the 2007 institutional sample and final tests for 

model invariance were performed based on the new model across student gender, 

ethnicity, and class level groups. 

Tests of the SSI Measurement Model 

Data Screening 

To ensure the integrity and accuracy of the research variables prior to statistical 

analyses, Tabachnick and Fidell (2001) recommended the use of data screening 

procedures. Such methods help identify data file coding errors, finalize the sample of 

interest, and assess the distributional nature of the research variables. The SSI 

institutional data files provided by Noel-Levitz were formatted for the Statistical Package 

for the Social Sciences (SPSS). Files included populated fields, such as variable names, 
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variable labels, and missing value codes. All initial screening procedures were conducted 

using the SPSS Rel. 14. 

Both institutional data files were subjected to a series of data screening 

procedures. The first of these procedures was completed to remove any extraneous 

variables and records. All importance survey items, unnecessary demographic survey 

items (e.g., student age, student employment status), and graduate student responses were 

removed from the SSI files. Frequency tables were then generated to review the files for 

coding errors. A review of the satisfaction items indicated that all items were correctly 

coded with a minimum value of 1 and a maximum value of 7. No items required reverse 

scoring. Student demographic frequency tables were also reviewed for coding accuracy. 

The three variables of interest (student gender, student ethnicity, and student 

classification level) were correctly coded. Initial reliability indices were calculated for the 

entire SSI survey and the 11 subscales by the total sample, gender, ethnicity, and 

classification level counts. Further data screening was performed to assess the univariate 

and multivariate distributions of the items specific to each SSI subscale. Multivariate 

normality was assessed via EQS and the MULTINOR program. Once the sample was 

finalized, univariate statistics were reported and the measurement model for the SSI 

measurement model was tested using the EQS product to conduct the CFA. 

Initial Internal Reliability Analyses 

Cronbach’s reliability estimates were calculated for the 2004 sample (see Table 

4). Cronbach’s α for the total SSI scale scores was 0.977. This value was close to the 

internal reliability estimate of 0.980 reported in the test manual. Although a high level of 
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consistency was reported for the total satisfaction scale, it was interesting to note the 

range of reliability estimates exhibited by the subscales across the research variables. 

Most alpha values for the 2004 sample were larger than 0.80, the value commonly cited 

as a sufficient level of reliability (c.f., Gall, Borg, & Gall, 1996; Henson, 2001; Traub, 

1994). However, some inconsistency was noted in the Registration Effectiveness and 

Safety and Security subscales. Lower reliability values were also noted for women across 

four subscales, minority students (all students indicating a race/ethnic category other than 

White) across three subscales, and lower-level (Freshmen and Sophomore) students 

across two subscales. 

 
Table 4 
Cronbach’s Alpha Reliability Estimates for the SSI Satisfaction Scale and Subscales by 
Research Variables: 2004 Sample 

Subscale All 
Responses 

Gender Ethnicity Class Level 

Men Women White Minority Lower-
level 

Upper-
level 

Academic Advising 0.860 0.855 0.864 0.869 0.845 0.838 0.874 
Campus Climate 0.933 0.940 0.926 0.935 0.929 0.926 0.934 
Campus Life 0.894 0.910 0.879 0.900 0.884 0.888 0.892 
Campus Support 
   Services 0.812 0.828 0.795 0.831 0.772 0.816 0.807 

Concern for the 
   Individual 0.809 0.838 0.787 0.811 0.808 0.810 0.808 

Instructional 
   Effectiveness 0.926 0.939 0.914 0.932 0.914 0.912 0.933 

Recruitment & 
   Financial Aid 0.831 0.850 0.819 0.839 0.817 0.827 0.826 

Registration 
   Effectiveness 0.787 0.814 0.762 0.803 0.760 0.778 0.785 

Safety & Security 0.650 0.689 0.621 0.675 0.602 0.621 0.655 
Service Excellence 0.826 0.856 0.802 0.838 0.806 0.834 0.815 
Student 
   Centeredness 0.868 0.880 0.858 0.874 0.858 0.836 0.880 

Total Scale 0.977 0.981 0.974 0.979 0.975 0.977 0.977 
Note: Lower-level includes Freshmen and Sophomore students. Upper-level includes 
Junior and Senior students. 
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The SSI Measurement Model: A Review of the Eleven Subscales for the 2004 Sample 
 
Academic Advising 

Prior to the evaluation of the measurement model fit indices, an assessment of the 

univariate and multivariate descriptive statistics was made to determine the distributional 

characteristics of the subscale. Estimates for multivariate kurtosis and normality were 

reviewed using EQS and SPSS. For the Academic Advising subscale, the initial Mardia’s 

normalized estimate (MNE) was 14.37. As a normalized value, estimates larger than 3.00 

would be indicative of the presence of multivariate outliers. Yet Bentler (2005), as cited 

in Byrne (2006), suggested MNE values may reach 5.00 before non-normality and 

disproportionate kurtosis issues are problematic. Five case numbers (70, 137, 399, 402, 

and 491) were identified as making the largest contribution to the MNE value. The 

impact of these estimates was also reviewed with the MULTINOR code using SPSS. The 

resulting scatter plot of the chi-square and Mahalanobis distance for the subscale was 

used to review the information graphically (see Figure 5). Three cases were removed 

from the data file and the revised file was reanalyzed. A second MULTINOR scatter plot 

was generated after the 3 cases were removed (see Figure 6). The removal of the 3 cases 

improved the linear trend of these data, and the evidence for multivariate normality was 

considered reasonable. Based on the revised MULTINOR output and MNE values 

calculated by EQS, no additional cases were removed from the data file. The final 

analysis data file (n=490) was established for the academic advising measurement 

model CFA. 
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Univariate descriptive statistics were calculated for the Academic Advising 

subscale items (see Table 5). Values for both kurtosis and skewness were within the 

range of -1.00 to +1.00, a reasonable range by which normal distributions are 

characterized (Huck, 2000). However, all item distributions exhibited slight negative 

skewness with values ranging from  

-0.81 to -0.37.  Bivariate scatter plots based on the 5 items were also reviewed (see 

Figure 7). All bivariate scatter plots indicated a positive linear relationship between 

items. No data transformations were applied to the sample because both univariate and 

multivariate descriptive statistics indicated the procedural assumptions were tenable. 

 
Figure 5. Chi-square by Mahalanobis distance for the Academic Advising subscale 
(n=493). Labels refer to sorted cases based on low to high Mahalanobis distances. 
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Figure 6. Chi-square by Mahalanobis distance for the Academic Advising subscale after 
case removal (n=490). 
 
 
Table 5 
Descriptive Statistics for the Academic Advising Items (n=490) 

Item Statistic 
M SD Kurtosis Skewness 

SAT6 5.13 1.53 -0.21 -0.65 
SAT14 4.85 1.50 0.08 -0.67 
SAT19 4.61 1.52 -0.22 -0.37 
SAT33 5.24 1.58 0.04 -0.81 
SAT55 5.02 1.46 0.20 -0.76 
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Figure 7. Bivariate scatter plot matrix for the Academic Advising items. Individual item 
distributions are shown on the plot matrix diagonal. 
 

The academic advising measurement model proposed by Noel-Levitz (see 

Figure 8) was tested using EQS. The model was analyzed using CFA methodology with 

maximum likelihood estimation. Although a raw data file was the source of the data 

input, a variance-covariance matrix based on the raw academic advising data was 

calculated and analyzed by EQS. This data matrix is included in Appendix D. Results for 

the CFA based on selected fit indices are presented in Table 6. 
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Figure 8. Hypothesized measurement model for the SSI Academic Advising subscale. 

 

Table 6 

CFA Results for the Academic Advising Subscale 

Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Academic 

Advising 
0.859 65.167

*
 5 0.948 0.157 0.124 – 0.191 0.047 

*p < .0001 

Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, SRMR = 

standardized root mean square. 

 

 

Cronbach‘s α was 0.86, indicating a good level of internal consistency for the 5 items. 

The chi-square value was statistically significant, indicating poor model to data fit. However, the 

standardized root mean square (SRMR), the root mean-square error of approximation (RMSEA; 

Steiger & Lind, 1980), and the comparative fit index (CFI; Bentler, 1990) were also reviewed to 

determine the level of data-model fit. In practice, CFI values greater than 0.90 indicate a 
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reasonable fit; however, a more stringent cutoff value of 0.95 was suggested by Hu and 

Bentler (1999) to describe good fit. For this analysis, the CFI estimate was within the range 

of values for acceptable fit. The RMSEA values should be less than 0.08 for reasonable fit 

(Browne & Cudeck, 1993), while values less than 0.06 are indicative of good fit (Hu & 

Bentler, 1999). RMSEA values greater than 0.10 are representative of poor fitting models 

(MacCallum et al., 1996). The RMSEA index for the analysis indicated poor fit. SRMR 

values less than 0.05 suggest a good fit (Byrne, 2006), while values less than 0.08 suggest 

acceptable fit (Hu & Bentler, 1999). The SRMR index for this CFA indicated a good fitting 

model.  

The conflicting interpretations for the fit indices required the review of the parameter 

estimates and their standard errors to further assess model fit. According to Byrne (2006), the 

fit of individual parameters within a model is determined by the suitability of the parameters 

and their statistical significance. The standardized residual matrix was first reviewed to 

determine how well the variance and covariance information was re-created by the model’s 

parameter estimates (Brown, 2006). Because the residuals have been standardized, they may 

be interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.053 to 0.152 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable fit 

for the model. Table 7 details the unstandardized factor loadings, their standard errors, and 

95% confidence intervals for the model. The standardized factor loadings and R
2 

values are 

also detailed. Byrne (2006) advised researchers to note the size of the parameter estimates 

and their standard errors. Estimates should not fall outside the range of permissible values,   
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and the size and sign of the estimates must be consistent with the underlying model’s  

theory (Byrne, 2006). She further explained standard errors should not be too large, nor  

too small. Brown (2006) added that observed measures with statistically nonsignificant 

parameters should be removed from a model because there is insufficient evidence for the 

relationship between the measure and the latent variable. A review of the unstandardized 

model solution in Table 7 indicated that both parameter values and standard errors were 

reasonable in value. All estimated parameters were statistically significant.  

 

Table 7 
Factor Loadings for the Academic Advising Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT6 1.000* - - 0.799 0.639 
SAT14 1.049* 0.052 0.947 – 1.151 0.854 0.729 
SAT19 1.001* 0.053 0.897 – 1.105 0.806 0.649 
SAT33 0.919* 0.056 0.809 – 1.029 0.712 0.507 
SAT55 0.628* 0.055 0.520 – 0.736 0.524 0.275 
*p < .05 

A review of the standardized factor loadings provided information regarding the 

relationship of each satisfaction item to the latent variable. Because the metrics for the 

observed measures and latent factors have been standardized, the factor loadings within 

the standardized solution may be interpreted as standardized regression coefficients 

(Brown, 2006). Items 6, 14, and 19 had the highest factor loadings. The latent variable, 

Academic Advising, accounted for 64%, 73%, and 65% of the variance of the three 

items, respectively. By comparison, Academic Advising accounted for 28% of the 

variance for item 55. The completely standardized solution for the academic advising 
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measurement model is presented in Figure 9. These results added further evidence for the 

overall fit of the academic advising model. Revisions are typically implemented to 

improve model-data fit at this stage of CFA; however, the purpose of this inquiry was 

only to review the tenability of the hypothesized measurement model. No revisions were 

made during this initial model assessment. 

 
Figure 9. Completely standardized solution for the SSI Academic Advising subscale. 
 

Campus Climate 

An assessment of the univariate and multivariate descriptive statistics was made 

to determine the distributional characteristics of the subscale’s items. One indicator used 

as an estimate for multivariate kurtosis and normality was MNE. The MNE estimate for 

the full data sample was 59.85. Non-normality and kurtosis issues were problematic. Five 

case numbers (8, 109, 111, 316, and 369) were identified as making the largest  
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contribution to the MNE value. The impact of these values was also reviewed with the 

MULTINOR program in SPSS. The resulting scatter plot of the chi-square and 

Mahalanobis distance for the Campus Climate subscale was used to review the 

information graphically (see Figure 10). Five cases were removed from the data file and 

the revised file was reanalyzed. A second MULTINOR scatter plot was generated (see 

Figure 11). The removal of the 5 cases improved the linear trend of these data, and the 

evidence for multivariate normality was considered reasonable. Based on the 

MULTINOR and MNE results, no additional cases were removed from the data file. The 

final 2004 data file (n=488) was established for the Campus Climate CFA, and univariate 

descriptive statistics were calculated (see Table 8). 

 
Figure 10. Chi-square by Mahalanobis distance for the Campus Climate subscale 
(n=493). Labels refer to sorted cases based on low to high Mahalanobis distances. 
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Figure 11. Chi-square by Mahalanobis distance for the Campus Climate subscale after 
case removal (n=488). 
 
Table 8 
Descriptive Statistics for Campus Climate Items (n=488) 

Item Statistic 
M SD Kurtosis Skewness 

SAT1 4.86 1.45 -0.33 -0.49 
SAT2 4.88 1.44 0.07 -0.75 
SAT3 4.56 1.48 -0.28 -0.49 
SAT7 5.21 1.30 0.74 -0.87 
SAT10 4.55 1.31 0.20 -0.43 
SAT29 5.14 1.46 0.21 -0.78 
SAT37 4.79 1.53 -0.02 -0.59 
SAT41 4.96 1.35 0.34 -0.62 
SAT45 5.04 1.39 0.22 -0.70 
SAT51 5.28 1.36 0.24 -0.72 
SAT57 4.27 1.77 -0.79 -0.35 
SAT59 4.68 1.52 -0.10 -0.53 
SAT60 4.62 1.42 0.08 -0.47 
SAT62 5.09 1.36 -0.14 -0.46 
SAT66 4.62 1.72 -0.43 -0.60 
SAT67 5.18 1.48 0.38 -0.84 
SAT71 4.43 1.47 0.01 -0.42 
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All item distributions exhibited slight negative skewness with values ranging from 

-0.35 to -0.87. Values for both kurtosis and skewness were within the range of -1.00 to 

+1.00. This range is a reasonable range by which normal distributions are characterized 

(Huck, 2000). Due to the large number of items, a scatter plot matrix containing all items 

was not created. Seven items were selected to represent the subscale content. A scatter 

plot matrix was generated for these items (see Figure 12). The scatter plots indicated a 

positive linear relationship between items. No data transformations were applied to the 

sample because both univariate and multivariate descriptive statistics indicated the 

procedural assumptions were tenable. 

Figure 12. Bivariate scatter plot matrix for selected Campus Climate items. Individual 
item distributions are shown on the plot matrix diagonal. 
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The campus climate measurement model proposed by Noel-Levitz (see Figure 

13) was tested using EQS. The model was analyzed using CFA methodology and 

maximum likelihood estimation. Although a raw data file was the source of the data 

input, a variance-covariance matrix based on the raw campus climate data was 

calculated and analyzed by EQS. The data matrix is presented in Appendix D. Results for 

the CFA based on selected fit indices are presented in Table 9. 

 

 

Figure 13. Hypothesized measurement model for the SSI Campus Climate subscale. 
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Table 9 
CFA Results for the Campus Climate Subscale 
Subscale Cronbach’s α χ2 df CFI RMSEA RMSEA CI90 SRMR  
Campus 
Climate 0.935 676.710* 119 0.876 0.098 0.091 – 0.105 0.053 
*p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s α was 0.94, indicating a high level of internal consistency for the 

Campus Climate items. The chi-square value was statistically significant, indicating poor 

model to data fit. Additional fit indices also indicated poor fit. The CFI value was less 

than the recommended cutoff of .90 (Hu & Bentler, 1999). The RMSEA index was 

greater than .08, and the 90% RMSEA confidence interval failed to capture the same 

value (Browne & Cudeck, 1993). The SRMR index was greater than the value of .05 

(Byrne, 2006). 

Although the fit indices indicated lack of fit, the parameter estimates and their 

standard errors were also reviewed to further assess model fit. The values of the 

standardized residual matrix ranged from 0.122 to 0.265 and were compared to a critical 

value of ±1.96. No residual value was determined to be statistically significant, so all 

parameter estimates exhibited reasonable fit for the model. Table 10 details the 

unstandardized factor loadings, their standard errors, and 95% confidence intervals for 

the model. The standardized factor loadings and R2 values are detailed as well. A review 

of the unstandardized model solution in Table 10 indicated that both parameter values 

and standard errors were reasonable in value. All estimated parameters were statistically 

significant. 
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Table 10 
Factor Loadings for the Campus Climate Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT1 1.000 - - 0.634 0.402 
SAT2 1.110* 0.082 0.949 – 1.271 0.709 0.503 
SAT3 1.019* 0.082 0.858 – 1.180 0.632 0.400 
SAT7 0.745* 0.071 0.606 – 0.884 0.526 0.277 
SAT10 0.919* 0.073 0.776 – 1.062 0.643 0.413 
SAT29 1.223* 0.085 1.056 – 1.390 0.770 0.593 
SAT37 1.181* 0.087 1.010 – 1.352 0.707 0.500 
SAT41 1.078* 0.077 0.927 – 1.229 0.735 0.540 
SAT45 1.188* 0.081 1.029 – 1.347 0.786 0.618 
SAT51 1.042* 0.077 0.891 – 1.193 0.701 0.492 
SAT57 1.335* 0.100 1.139 – 1.531 0.692 0.478 
SAT59 1.329* 0.089 1.155 – 1.503 0.802 0.643 
SAT60 0.937* 0.079 0.782 – 1.092 0.606 0.368 
SAT62 0.919* 0.076 0.770 – 1.068 0.619 0.383 
SAT66 1.279* 0.097 1.089 – 1.469 0.684 0.468 
SAT67 1.019* 0.082 0.858 – 1.180 0.633 0.400 
SAT71 1.059* 0.083 0.896 – 1.222 0.662 0.438 
*p < .05 

A review of the standardized factor loadings provided information regarding the 

relationship of each satisfaction item to the latent variable. Because the metrics for the 

observed measures and latent factors have been standardized, the factor loadings within 

the standardized solution may be interpreted as standardized regression coefficients 

(Brown, 2006). Items 29, 45, and 59 had the highest factor loadings. The latent variable, 

campus climate, accounted for 59%, 62%, and 64% of the variance of the three items, 

respectively. The completely standardized solution for the model is presented in Figure 

14. These results provided further evidence for the overall fit of the model. No revisions 

were made during this initial model assessment. 
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Figure 14. Completely standardized solution for the SSI Campus Climate subscale. 

 

Campus Life 

An assessment of the univariate and multivariate descriptive statistics was made 

to determine the distributional characteristics of the subscale’s items. The MNE was used 

to assess multivariate kurtosis and normality, and the estimate for the full data sample 

was 44.39. Non-normality and kurtosis issues were problematic. Five case numbers (3, 

42, 184, 417, and 485) were identified as making the largest contribution to the MNE 

value. The impact of these estimates was also reviewed with the MULTINOR code using 

SPSS. The resulting scatter plot of the chi-square and Mahalanobis distance for the 
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Campus Life subscale was used to review the information graphically (see Figure 15). 

The five cases were removed from the data file and the revised file was reanalyzed. A 

second MULTINOR scatter plot was generated (see Figure 16). The removal of the cases 

improved the linear trend of these data, and the evidence for multivariate normality was 

considered reasonable. Based on the MULTINOR and MNE results, no additional cases 

were removed from the data file. The final 2004 data file was established for the campus 

life measurement model CFA. Using the revised file of 488 observations, univariate 

descriptive statistics were calculated for the data file (see Table 11). 

Fourteen of the fifteen item distributions exhibited slight negative skewness with 

values ranging from -0.85 to 0.01. Values for both kurtosis and skewness were within the 

range of values characterized by normal distributions (Huck, 2000). Due to the large 

number of items, six items were selected to represent the subscale content. A scatter plot 

matrix was generated for these items (see Figure 17). The scatter plots indicated a 

positive linear relationship between items. No data transformations were applied to the 

sample because both univariate and multivariate descriptive statistics indicated the 

procedural assumptions were tenable. 
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Figure 15. Chi-square by Mahalanobis distance for Campus Life (n=493). Labels refer to 
sorted cases based on low to high Mahalanobis distances. 
 
 

 
Figure 16. Chi-square by Mahalanobis distance for Campus Life after case removal 
(n=488). 
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Table 11 
Descriptive Statistics for the Campus Life Items (n=488) 

Item Statistic 
M SD Kurtosis Skewness 

SAT9 4.99 1.30 -0.27 -0.14 
SAT23 4.19 1.37 0.11 -0.18 
SAT24 4.41 1.38 0.21 -0.20 
SAT30 4.50 1.34 0.28 -0.11 
SAT31 4.88 1.26 -0.18  0.01 
SAT38 4.40 1.50 -0.25 -0.34 
SAT40 4.43 1.37 0.02 -0.16 
SAT42 4.38 1.32 0.33 -0.12 
SAT46 4.94 1.36 0.32 -0.55 
SAT52 4.99 1.33 -0.47 -0.23 
SAT56 4.90 1.33 0.15 -0.37 
SAT63 4.91 1.33 0.26 -0.41 
SAT64 4.80 1.54 -0.24 -0.48 
SAT67 5.18 1.48 0.39 -0.85 
SAT73 4.25 1.67 -0.67 -0.35 

 
 

 
Figure 17. Bivariate scatter plot matrix for selected Campus Life items. Individual item 
distributions are shown on the plot matrix diagonal. 
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The campus life measurement model proposed by Noel-Levitz (see Figure 18) 

was tested using EQS. The model was analyzed using CFA methodology and maximum 

likelihood estimation. The variance-covariance matrix based on the raw Campus Life 

data was calculated and analyzed by EQS. The data matrix is presented in Appendix D. 

Results for the CFA based on selected fit indices are presented in Table 12. 
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Figure 18. Hypothesized measurement model for the SSI Campus Life subscale. 

 
Table 12 
CFA Results for the Campus Life Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Campus 
Life 0.898 351.550 * 90 0.902 0.077 0.069 – 0.086 0.051 

*p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

CampLife
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Cronbach’s alpha indicated a good level of internal consistency for the Campus 

Life items. The chi-square value was statistically significant, indicating poor model to 

data fit. A review of 3 additional fit indices supported an interpretation of adequate fit. 

This interpretation was made although both CFI and SRMR indices approached their 

cutoff values of .90 and .05, respectively. The RMSEA value was less than .08, and a 

90% confidence interval constructed for the RMSEA estimate captured the .08 value. 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit. The 

standardized residual matrix was first reviewed to determine how well the variance and 

covariance information was re-created by the model’s parameter estimates (Brown, 

2006). The values of the standardized residual matrix ranged from -0.085 to 0.203 and 

were compared to a critical value of ±1.96. No residual value was determined to be 

statistically significant, so all parameter estimates exhibited reasonable fit for the model. 

Table 13 details the parameter estimates. Byrne (2006) advised researchers to note the 

size of the parameter estimates and their standard errors. Estimates should not fall outside 

the range of permissible values, and the size and sign of the estimates must be consistent 

with the underlying model’s theory (Byrne, 2006). She further explained standard errors 

should not be too large, nor too small. Brown (2006) added that observed measures with 

statistically nonsignificant parameters should be removed from a model because there is 

insufficient evidence for the relationship between the measure and the latent variable. A 

review of the unstandardized model solution in Table 13 indicated that both parameter 

values and standard errors were reasonable in value. 
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Table 13 
Factor Loadings for the Campus Life Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT9 1.000* - - 0.475 0.226 
SAT23 1.103* 0.134 0.840 – 1.366 0.495 0.245 
SAT24 1.152* 0.137 0.883 – 1.421 0.516 0.267 
SAT30 1.402* 0.147 1.114 – 1.690 0.644 0.415 
SAT31 1.239* 0.134 0.976 – 1.502 0.609 0.370 
SAT38 1.169* 0.145 0.885 – 1.453 0.481 0.231 
SAT40 1.402* 0.149 1.110 – 1.694 0.630 0.397 
SAT42 1.346* 0.143 1.066 – 1.626 0.629 0.396 
SAT46 1.528* 0.155 1.224 – 1.832 0.694 0.481 
SAT52 1.547* 0.154 1.245 – 1.849 0.720 0.518 
SAT56 1.497* 0.152 1.199 – 1.795 0.695 0.483 
SAT63 1.527* 0.154 1.225 – 1.829 0.707 0.500 
SAT64 1.680* 0.173 1.341 – 2.019 0.671 0.450 
SAT67 1.423* 0.156 1.117 – 1.729 0.592 0.351 
SAT73 1.626* 0.177 1.279 – 1.973 0.601 0.361 
*p < .05 

All estimated parameters were statistically significant. A review of the 

standardized factor loadings provided information regarding the relationship of each 

satisfaction item to the latent variable. Because the metrics for the observed measures and 

latent factors have been standardized, the factor loadings within the standardized solution 

may be interpreted as standardized regression coefficients (Brown, 2006). Items 46 and 

56 had the highest factor loadings. The latent variable (Campus Life) accounted for 48%, 

52%, and 48% of the variance of the two items, respectively. For the remaining items, 

Campus Life accounted for 23% to 45% of the variance for the individual items. The 

completely standardized solution is presented in Figure 19. These results added further 

evidence for the overall fit of the measurement model. 
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Model revisions are typically implemented to improve model-data fit at this stage; 

however, the purpose of this inquiry was to review the tenability of the hypothesized 

measurement model. Based on the CFA, the overall campus life measurement model 

was determined to have adequate fit. No model revisions were made during this initial 

model assessment. 
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Figure 19. Completely standardized solution for the SSI Campus Life subscale. 

 
Campus Support Services 

Estimates for multivariate kurtosis and normality were reviewed using EQS and 

SPSS. For the Campus Support Services subscale, the initial MNE was 17.29. Five case 

CampLife
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numbers (127, 302, 442, 458, and 483) were identified as making the largest contribution 

to the MNE value. The scatter plot of the chi-square and Mahalanobis distance for the 

Campus Support Services subscale was used to review the information graphically (see 

Figure 20). One case was removed, and a second MULTINOR scatter plot was generated 

(see Figure 21). The removal of the case improved the linear trend of these data, and 

multivariate normality was considered reasonable. Based on results from the second 

round of analyses, the final 2004 Campus Support Services sample (n=492) was 

determined. Univariate descriptive statistics were calculated for the data file (see Table 

14). 

 
 
Figure 20. Chi-square by Mahalanobis distance for the Campus Support Services 
subscale (n=493). Labels refer to sorted cases based on low to high Mahalanobis 
distances. 
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Figure 21. Chi-square by Mahalanobis distance for the Campus Support Services 
subscale after case removal (n=492). 
 
 
Table 14 
Descriptive Statistics for the Campus Support Services Items (n=492) 

Item Statistic 
M SD Kurtosis Skewness 

SAT3 4.54 1.49 -0.31 -0.49 
SAT18 5.21 1.22 -0.15 -0.46 
SAT26 5.50 1.34 0.01 -0.76 
SAT32 5.01 1.35 0.00 -0.39 
SAT44 4.78 1.32 0.38 -0.51 
SAT49 4.76 1.48 -0.33 -0.35 
SAT54 5.15 1.39 0.45 -0.75 

 

Values for both kurtosis and skewness were within the range of -1.00 to +1.00, a 

range by which normal distributions are characterized (Huck, 2000). Bivariate scatter 

plots based on the 7 items were also reviewed (see Figure 22). All bivariate scatter plots 
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indicated a positive linear relationship between items, and the data assumptions were 

deemed tenable. 

 
Figure 22. Bivariate scatter plot matrix for the Campus Support Services items. 
Individual item distributions are shown on the plot matrix diagonal. 

 

EQS was used to test the campus support services measurement model (see 

Figure 23). This model is based on the SSI factor structure proposed by Noel-Levitz. The 

model was analyzed using CFA techniques with maximum likelihood estimation. The 

campus support services variance-covariance matrix was analyzed via EQS and is 

presented in Appendix D. A comparison of CFA fit indices is presented in Table 15. 
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Figure 23. Hypothesized measurement model for the SSI Campus Support Services 
subscale. 
 
 
Table 15 
CFA Results for the Campus Support Services Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Campus 
Support 
Services 

0.803 54.300 * 14 0.952 0.077 0.056 – 0.098 0.040 

*p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a sufficient level of internal consistency for the items. 

The chi-square value was statistically significant, indicating poor model to data fit. A 

review of 3 additional fit indices supported an interpretation of good fit. The CFI value 
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was greater than .95, and the SRMR index was less than .50. The RMSEA value was less 

than .08, and the 90% confidence interval constructed for the RMSEA estimate captured 

the .08 value. 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. The fit of individual parameters within a model is determined by 

the suitability of the parameters and their statistical significance (Byrne, 2006). The 

standardized residual matrix was first reviewed to determine how well the variance and 

covariance information was re-created by the model’s parameter estimates (Brown, 

2006). Because the residuals have been standardized, they may be interpreted similar to z 

scores. The values of the standardized residual matrix ranged from -0.075 to 0.130 and 

were compared to a critical value of ±1.96. No residual value was determined to be 

statistically significant, so all parameter estimates exhibited reasonable fit for the model. 

Table 16 details the factor loadings for the campus support services model. The R2 

values are included as well. 

Table 16 
Factor Loadings for the Campus Support Services Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT3 1.000* - - 0.544 0.296 
SAT18 0.831* 0.092 0.651 – 1.011 0.553 0.305 
SAT26 0.947* 0.102 0.747 – 1.147 0.574 0.329 
SAT32 0.999* 0.104 0.795 – 1.203 0.601 0.361 
SAT44 1.179* 0.111 0.961 – 1.397 0.728 0.530 
SAT49 1.195* 0.119 0.962 – 1.428 0.654 0.428 
SAT54 1.033* 0.108 0.821 – 1.245 0.605 0.366 
*p < .05 
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Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. She explained standard errors should not be too large, nor too small. 

Brown (2006) added that observed measures with statistically nonsignificant parameters 

should be removed from a model because there is insufficient evidence for the 

relationship between the measure and the latent variable. A review of the unstandardized 

model solution in Table 16 indicated that both parameter values and standard errors were 

reasonable in value. Because the metrics for the observed measures and latent factors 

have been standardized, the factor loadings within the standardized solution may be 

interpreted as standardized regression coefficients (Brown, 2006). All estimated 

parameters were statistically significant. A review of the standardized factor loadings 

provided information regarding the relationship of each satisfaction item to the latent 

variable. Items 44 and 49 had the highest factor loadings. The latent variable (Campus 

Support Services) accounted for 53% and 43% of the variance of the items, respectively. 

The completely standardized solution is presented in Figure 24. These results added 

further evidence for the overall fit of the measurement model. No subsequent model 

revisions were made. 
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Figure 24. Completely standardized solution for the SSI Campus Support Services 
subscale. 
 
Concern for the Individual 

For the Concern for the Individual subscale, the initial MNE was 17.00. Bentler 

(2005), as cited in Byrne (2006), suggested MNE values greater than 5.00 are indicative 

of non-normal distributions. Case numbers 74, 127, 254, 269, and 472 were identified as 

making a large contribution to the MNE value. The scatter plot of the chi-square and 

Mahalanobis distance for the Concern for the Individual subscale confirmed 3 case 

numbers were extreme cases (see Figure 25). These 3 cases were removed from the data 

file and a second MULTINOR scatter plot was generated (see Figure 26). The removal of 

the 3 cases improved the linear trend of these data, and the evidence for multivariate 

normality was considered reasonable. No additional cases were removed from the file, 

and the final Concern for the Individual sample (n=490) was set. 

CampSptSrv
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Figure 25. Chi-square by Mahalanobis distance for the Concern for the Individual 
subscale (n=493). Labels refer to sorted cases based on low to high Mahalanobis 
distances. 
 

 

Figure 26. Chi-square by Mahalanobis distance for the Concern for the Individual 
subscale after case removal (n=490). 
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Univariate descriptive statistics were calculated for the final data file (see Table 

17). All item distributions exhibited slight negative skewness with values ranging from -

0.14 to -0.69. Both kurtosis and skewness values were within the range of -1.00 to +1.00. 

Bivariate scatter plots based on the 6 items were also reviewed (see Figure 27) and 

indicated a positive linear relationship between items. No data transformations were 

applied to the sample. 

EQS was used to test the concern for the individual measurement model (see 

Figure 28) based on the SSI factor structure proposed by Noel-Levitz. The model was 

analyzed using CFA techniques with maximum likelihood estimation. The concern for 

the individual variance-covariance matrix was analyzed via EQS and is presented in 

Appendix D. A comparison of CFA fit indices is presented in Table 18. 

 

Table 17 
Descriptive Statistics for the Concern for the Individual Items (n=490) 

Item Statistic 
M SD Kurtosis Skewness 

SAT3 4.54 1.49 -0.29 -0.50 
SAT14 4.86 1.50 0.08 -0.67 
SAT22 4.47 1.30 0.43 -0.29 
SAT25 4.95 1.48 0.10 -0.69 
SAT30 4.47 1.35 0.31 -0.14 
SAT59 4.67 1.52 -0.10 -0.52 
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Figure 27. Bivariate scatter plot matrix for the Concern for the Individual items. 
Individual item distributions are shown on the plot matrix diagonal. 
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Figure 28. Measurement model for the SSI Concern for the Individual subscale. 
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Table 18 
CFA Results for the Concern for the Individual Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Concern 
for the 
Individual 

0.816 29.893* 9 0.976 0.069 0.042 – 0.097 0.031 

*p < .001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a sufficient level of internal consistency for the items. 

The chi-square value was statistically significant, indicating poor model to data fit. A 

review of 3 additional fit indices supported an interpretation of good fit. The CFI was 

greater than .95, and the SRMR was less than .05. The RMSEA value was less than .08, 

and a 90% confidence interval constructed for the RMSEA estimate captured the .08 

value. 

Having determined the overall model possessed good fit, the parameter estimates 

and their standard errors were reviewed to further assess model fit based on the individual 

parameters. The fit of individual parameters within a model is determined by the 

suitability of the parameters and their statistical significance (Byrne, 2006). The 

standardized residual matrix was first reviewed to determine how well the variance and 

covariance information was re-created by the model’s parameter estimates (Brown, 

2006). Because the residuals have been standardized, they may be interpreted similar to z 

scores. The values of the standardized residual matrix ranged from -0.055 to 0.095 and 

were compared to a critical value of ±1.96. No residual value was determined to be 

statistically significant, so all parameter estimates exhibited reasonable fit for the model. 

Table 19 details the unstandardized factor loadings, their standard errors, and 95% 
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confidence intervals for the concern for the individual model, as well as the standardized 

factor loadings and R2 values. 

A review of the unstandardized model solution in Table 19 indicated that both 

parameter values and standard errors were reasonable in value. All estimated parameters 

were statistically significant. A review of the standardized factor loadings provided 

information regarding the relationship of each satisfaction item to the latent variable. 

Items 3, 22, and 59 had the highest factor loadings. The latent variable (concern for the 

individual) accounted for 49%, 47%, and 59% of the variance of the three items, 

respectively. The completely standardized solution is presented in Figure 29. These 

results added further evidence for the overall fit of the model. 

 
Table 19 
Factor Loadings for the Concern for the Individual Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT3 1.000* - - 0.698 0.487 
SAT14 0.842* 0.075 0.695 – 0.989 0.581 0.338 
SAT22 0.860* 0.066 0.731 – 0.989 0.687 0.472 
SAT25 0.952* 0.075 0.805 – 1.099 0.666 0.443 
SAT30 0.682* 0.067 0.551 – 0.813 0.522 0.273 
SAT59 1.123* 0.079 0.968 – 1.278 0.765 0.586 
*p < .05 

Although revisions are typically implemented to improve model-data fit at this 

stage, the purpose of this inquiry was to review the tenability of the hypothesized 

measurement model. With these results indicating good model-data fit, this analysis was 

completed and no revisions were made during this model assessment. 
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Figure 29. Completely standardized solution for the SSI Concern for the Individual 
subscale. 
 
 
Instructional Effectiveness 

Mardia’s normalized estimate was used to assess multivariate kurtosis and 

normality. The MNE estimate for the full data sample was 51.75. Two case numbers 

were identified as making the largest contribution to the MNE value. The MULTINOR 

scatter plot of the chi-square and Mahalanobis distance for the Instructional Effectiveness 

subscale was used to review the information graphically (see Figure 30). The 2 cases 

were removed from the data file and a second MULTINOR scatter plot was generated 

(see Figure 31). The removal of the 2 cases improved the linear trend of these data, and 

the evidence for multivariate normality was considered reasonable. No additional cases 

were removed from the data file. 

Univariate descriptive statistics were calculated for the data file (see Table 20). 

All item distributions exhibited slight negative skewness with values ranging from -0.45 

to -0.97. Values for both kurtosis and skewness were within the range of -1.00 to +1.00, a 

range by which normal distributions are characterized (Huck, 2000). Due to the large 

number of items, a scatter plot matrix containing only 6 items was generated (see Figure 
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32). All bivariate scatter plots indicated a positive linear relationship between items. No 

data transformations were applied to the sample because the procedural assumptions were 

tenable. 

EQS was used to test the instructional effectiveness measurement model. This 

model, as depicted in Figure 33, is based on the SSI factor structure proposed by Noel-

Levitz. The model was analyzed using CFA techniques with maximum likelihood 

estimation. The Instructional Effectiveness variance-covariance matrix analyzed by EQS 

is presented in Appendix D. A comparison of CFA fit indices is presented in Table 21. 

 

 
Figure 30. Chi-square by Mahalanobis distance for the Instructional Effectiveness 
subscale (n=493). Labels refer to sorted cases based on low to high Mahalanobis 
distances. 
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Figure 31. Chi-square by Mahalanobis distance for the Instructional Effectiveness 
subscale after case removal (n=491). 
 
 
Table 20 
Descriptive Statistics for the Instructional Effectiveness Items (n=491) 

Item Statistic 
M SD Kurtosis Skewness 

SAT3 4.55 1.49 -0.31 -0.49 
SAT8 5.23 1.35 0.21 -0.78 
SAT16 5.19 1.38 0.27 -0.76 
SAT25 4.94 1.49 0.08 -0.69 
SAT39 5.30 1.30 0.98 -0.97 
SAT41 4.95 1.36 0.35 -0.63 
SAT47 4.82 1.40 -0.03 -0.55 
SAT53 4.71 1.49 -0.19 -0.47 
SAT58 5.00 1.45 0.06 -0.74 
SAT61 4.85 1.32 0.10 -0.45 
SAT65 5.20 1.42 0.27 -0.81 
SAT68 5.37 1.35 0.20 -0.82 
SAT69 5.30 1.42 0.58 -0.93 
SAT70 4.70 1.57 -0.26 -0.57 
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Figure 32. Bivariate scatter plot matrix for the Instructional Effectiveness items. 
Individual item distributions are shown on the plot matrix diagonal. 
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Figure 33. Hypothesized measurement model for the SSI Instructional Effectiveness 
subscale. 
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Table 21 
CFA Results for the Instructional Effectiveness Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Instructional 
Effectiveness 0.926 325.865* 77 0.928 0.083 0.072 – 0.090 0.042 
*p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a high level of internal consistency for the items. The 

chi-square value was statistically significant, indicating poor model to data fit; however, a 

review of 3 additional fit indices supported an interpretation of adequate fit. The CFI was 

greater than .90, and the SRMR value was less than .05. The RMSEA value was at the 

suggested cutoff value of .08, and the 90% confidence interval constructed for the 

RMSEA estimate captured the .08 value. 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. According to Byrne (2006), the fit of individual parameters within 

a model is determined by the suitability of the parameters and their statistical 

significance. The standardized residual matrix was first reviewed to determine how well 

the variance and covariance information was re-created by the model’s parameter 

estimates (Brown, 2006). Because the residuals have been standardized, they may be 

interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.095 to 0.163 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 

fit for the model. Table 22 details the unstandardized factor loadings, their standard 

errors, and 95% confidence intervals for the instructional effectiveness model, as well as  
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the standardized factor loadings and R2 values. 

 
Table 22 
Factor Loadings for the Instructional Effectiveness Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT3 1.000* - - 0.600 0.360 
SAT8 1.027* 0.083 0.864 – 1.190 0.679 0.461 
SAT16 1.075* 0.085 0.908 – 1.242 0.693 0.481 
SAT25 1.182* 0.092 1.002 – 1.362 0.708 0.502 
SAT39 1.076* 0.082 0.915 – 1.237 0.736 0.542 
SAT41 1.047* 0.084 0.882 – 1.212 0.687 0.472 
SAT47 1.022* 0.085 0.855 – 1.189 0.650 0.422 
SAT53 1.115* 0.091 0.937 – 1.293 0.669 0.447 
SAT58 1.211* 0.092 1.031 – 1.391 0.744 0.553 
SAT61 1.009* 0.081 0.850 – 1.168 0.680 0.462 
SAT65 1.158* 0.089 0.984 – 1.332 0.725 0.525 
SAT68 1.212* 0.087 1.041 – 1.383 0.803 0.644 
SAT69 1.124* 0.088 0.952 – 1.296 0.704 0.496 
SAT70 1.035* 0.093 0.853 – 1.217 0.588 0.346 
*p < .05 

 
Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. Estimates should not fall outside the range of permissible values, 

and the size and sign of the estimates must be consistent with the underlying model’s 

theory (Byrne, 2006). She further explained standard errors should not be too large, nor 

too small. Brown (2006) added that observed measures with statistically nonsignificant 

parameters should be removed from a model because there is insufficient evidence for the 

relationship between the measure and the latent variable. A review of the unstandardized 

model solution in Table 22 indicated that both parameter values and standard errors were 

reasonable in value. All estimated parameters were statistically significant. A review of 

the standardized factor loadings provided information regarding the relationship of each 



 

 129

satisfaction item to the latent variable. Items 39, 58, and 68 had the highest factor 

loadings. The latent variable (instructional effectiveness) accounted for 54%, 55%, and 

64% of the variance of the three items, respectively. For the remaining items, 

Instructional Effectiveness accounted for 35% to 53% of the variance. The completely 

standardized solution is presented in Figure 34. These results added further evidence for 

the fit of the five estimated item parameters to the model. 
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Figure 34. Completely standardized solution for the SSI Instructional Effectiveness 
subscale. 
 
 

Although revisions are typically implemented to improve model-data fit at this 

stage, the purpose of this inquiry was to review the tenability of the hypothesized 

measurement model. No revisions were made during this model assessment. 
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Recruitment and Financial Aid 

For the Recruitment and Financial Aid subscale, the initial MNE was 12.69. 

Bentler (2005), as cited in Byrne (2006), suggested MNE values less than 5.00 are 

indicative of normal distributions. EQS identified 5 cases (127, 255, 374, 458, 485) as 

making a large contribution to the MNE value. The impact of these estimates was also 

reviewed with the MULTINOR code using SPSS. The resulting scatter plot of the chi-

square and Mahalanobis distance for the Recruitment and Financial Aid subscale was 

used to review the information graphically (see Figure 35). Two cases were removed 

from the data file and the revised file was reanalyzed. A second MULTINOR scatter plot 

was generated (see Figure 36). The removal of the cases improved the linear trend of 

these data, and the evidence for multivariate normality was considered reasonable. Based 

on the MULTINOR and MNE results, no additional cases were removed from the data 

file. The final 2004 data file was established for the Recruitment and Financial Aid 

measurement model CFA. Using the revised file of 491 observations, univariate 

descriptive statistics were calculated for the data file (see Table 23). 

All item distributions exhibited slight negative skewness with values ranging from 

-0.22 to -0.55. Values for both kurtosis and skewness were within the range of -1.00 to 

+1.00, a range by which normal distributions are characterized (Huck, 2000). Bivariate 

scatter plots based on the 6 items were also reviewed (see Figure 37). All bivariate scatter 

plots indicated a positive linear relationship between items. No data transformations were 

applied to the sample because both univariate and multivariate descriptive statistics  

indicated the plausibility for the distributional assumptions being met. 
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Figure 35. Chi-square by Mahalanobis distance for the Recruitment and Financial Aid 
subscale (n=493). Labels refer to sorted cases based on low to high Mahalanobis 
distances. 

 

Figure 36. Chi-square by Mahalanobis distance for the Recruitment and Financial Aid 
subscale after case removal (n=491). 
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Table 23 
Descriptive Statistics for the Recruitment and Financial Aid Items (n=491) 

Item Statistic 
M SD Kurtosis Skewness 

SAT4 4.80 1.47 -0.17 -0.55 
SAT5 4.23 1.59 -0.46 -0.37 
SAT12 4.03 1.59 -0.47 -0.24 
SAT17 4.08 1.64 -0.70 -0.22 
SAT43 4.62 1.37 0.32 -0.48 
SAT48 4.67 1.33 0.16 -0.34 
 

 
Figure 37. Bivariate scatter plot matrix for the Recruitment and Financial Aid items. 
Individual item distributions are shown on the plot matrix diagonal. 
 

EQS was used to test the recruitment and financial aid measurement model. 

This model, as depicted in Figure 38 is based on the SSI factor structure proposed by 

Noel-Levitz. The model was analyzed using CFA techniques with maximum likelihood 

estimation. The recruitment and financial aid variance-covariance matrix analyzed by 
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EQS is presented in Appendix D. A comparison of CFA fit indices is presented in Table 

24. 
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Figure 38. Hypothesized measurement model for the SSI Recruitment and Financial Aid 
subscale. 
 
 
Table 24 
CFA Results for the Recruitment and Financial Aid Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Recruitment 
and 
Financial 
Aid 

0.835 139.402 * 9 0.877 0.172 0.147 – 0.197 0.067 

*p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a sufficient level of internal consistency for the items. 

The chi-square value was statistically significant, indicating poor model to data fit; 
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however, this statistic is often influenced by a number of factors and cannot be used as a 

sole indicator for model-data fit (Brown, 2006). Additional fit indices also indicated lack 

of fit. The CFI value was less than the recommended cutoff of .90 (Hu & Bentler, 1999). 

The RMSEA index was greater than .08, and the 90% RMSEA confidence interval failed 

to capture the same value (Browne & Cudeck, 1993). The SRMR index was greater than 

the value of .05 (Byrne, 2006). 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. The fit of individual parameters within a model is determined by 

the suitability of the parameters and their statistical significance (Byrne, 2006). The 

standardized residual matrix was first reviewed to determine how well the variance and 

covariance information was re-created by the model’s parameter estimates (Brown, 

2006). Because the residuals have been standardized, they may be interpreted similar to z 

scores. The values of the standardized residual matrix ranged from -0.113 to 0.106 and 

were compared to a critical value of ±1.96. No residual value was determined to be 

statistically significant, so all parameter estimates exhibited reasonable fit for the model. 

Table 25 details the factor loadings for the recruitment and financial aid model. The R2 

values are included as well. 
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Table 25 
Factor Loadings for the Recruitment and Financial Aid Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT4 1.000   0.668 0.446 
SAT5 1.201* 0.089 1.027 – 1.375 0.742 0.551 
SAT12 1.101* 0.087 0.930 – 1.272 0.682 0.465 
SAT17 1.140* 0.090 0.964 – 1.316 0.686 0.470 
SAT43 0.951* 0.075 0.804 – 1.098 0.681 0.464 
SAT48 0.824* 0.072 0.683 – 0.965 0.608 0.369 
*p < .05 

Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. She explained standard errors should not be too large, nor too small. 

Brown (2006) added that observed measures with statistically nonsignificant parameters 

should be removed from a model because there is insufficient evidence for the 

relationship between the measure and the latent variable. A review of the unstandardized 

model solution in Table 25 indicated that both parameter values and standard errors were 

reasonable in value. Because the metrics for the observed measures and latent factors 

have been standardized, the factor loadings within the standardized solution may be 

interpreted as standardized regression coefficients (Brown, 2006). All estimated 

parameters were statistically significant. A review of the standardized factor loadings 

provided information regarding the relationship of each satisfaction item to the latent 

variable. Item 5 had the highest factor loading. The latent variable (recruitment and 

financial aid) accounted for 55% of the variance of the item. The completely 

standardized solution is presented in Figure 39. These results added further evidence for 

the overall fit of the measurement model. No subsequent model revisions were made. 
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Figure 39. Completely standardized solution for the SSI Recruitment and Financial Aid 
subscale. 
 
 
Registration Effectiveness 

For the Registration Effectiveness subscale, the initial MNE was 7.69. Bentler 

(2005), as cited in Byrne (2006), suggested MNE values less than 5.00 are indicative of 

normal distributions. EQS identified 5 cases as making a large contribution to the MNE 

value; however, the MNE values for these 5 cases were very similar. The multivariate 

normality was reviewed with MULTINOR as well. The scatter plot of the chi-square and 

Mahalanobis distance for the Registration Effectiveness subscale is presented in Figure 

40. The similar values for the MNE and the MULTINOR results resulted in no additional 

cases being removed from the data file. The final 2004 data file (n=493) was established 
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for the registration effectiveness measurement model CFA. Univariate descriptive 

statistics were calculated for the data file (see Table 26). 

 

 

Figure 40. Chi-square by Mahalanobis distance for the Registration Effectiveness 
subscale (n=493). Labels refer to sorted cases based on low to high Mahalanobis 
distances. 
 

 
Table 26 
Descriptive Statistics for the Registration Effectiveness Items (n=493) 

Item Statistic 
M SD Kurtosis Skewness 

SAT11 4.19 1.61 -0.65 -0.33 
SAT20 4.80 1.32 0.24 -0.40 
SAT27 4.81 1.51 0.05 -0.72 
SAT34 4.33 1.84 -0.87 -0.45 
SAT50 4.91 1.53 -0.07 -0.69 
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All item distributions exhibited slight negative skewness with values ranging from 

-0.33 to -0.72. Values for both kurtosis and skewness were within the range of -1.00 to 

+1.00, a range by which normal distributions are characterized (Huck, 2000). Bivariate 

scatter plots based on the 5 items were also reviewed (see Figure 41). All bivariate scatter 

plots indicated a positive linear relationship between items. No data transformations were 

applied to the sample because the distributional assumptions were met. 

 
Figure 41. Bivariate scatter plot matrix for the Registration Effectiveness items. 
Individual item distributions are shown on the plot matrix diagonal. 

 

EQS was used to test the registration effectiveness measurement model. This 

model, as depicted in Figure 42, is based on the SSI factor structure proposed by Noel-

Levitz. The model was analyzed using CFA techniques with maximum likelihood 

estimation. Although a raw data file was analyzed via EQS, the variance-covariance 
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matrix based on the raw registration effectiveness data is presented in Appendix D. A 

comparison of CFA fit indices is presented in Table 27. 
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Figure 42. Hypothesized measurement model for the SSI Registration Effectiveness 
subscale. 
 
 
Table 27 
CFA Results for the Registration Effectiveness Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR 
Registration 
Effectiveness 0.787 2.711 * 5 1.000 0.000 0.000 – 0.044 0.011 

*p > .10 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a low level of internal consistency for the items. The 

chi-square value was not statistically significant, indicating model to data fit. Additional 

fit indices were similar regarding interpretation, and all values were consistent with good 

data fit. The parameter estimates and their standard errors were reviewed to further assess 

model fit based on the individual parameters. According to Byrne (2006), the fit of 
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individual parameters within a model is determined by the suitability of the parameters 

and their statistical significance. The standardized residual matrix was first reviewed to 

determine how well the variance and covariance information was re-created by the 

model’s parameter estimates (Brown, 2006). Because the residuals have been 

standardized, they may be interpreted similar to z scores. The values of the standardized 

residual matrix ranged from -0.019 to 0.023 and were compared to a critical value of 

±1.96. No residual value was determined to be statistically significant, so all parameter 

estimates exhibited reasonable fit for the model. Table 28 details the unstandardized 

factor loadings, their standard errors, and 95% confidence intervals for the Registration 

Effectiveness model, as well as the standardized factor loadings and R2 values. 

 
Table 28 
CFA Results for the Registration Effectiveness Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT11 1.000* - - 0.673 0.452 
SAT20 0.705* 0.067 0.574 – 0.836 0.578 0.335 
SAT27 0.941* 0.080 0.784 – 1.098 0.673 0.453 
SAT34 1.173* 0.098 0.981 – 1.365 0.690 0.476 
SAT50 0.929* 0.080 0.772 – 1.086 0.656 0.431 
*p < .05 

Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. Estimates should not fall outside the range of permissible values, 

and the size and sign of the estimates must be consistent with the underlying model’s 

theory (Byrne, 2006, p. 103). She further explained standard errors should not be too 

large, nor too small. Brown (2006) added that observed measures with statistically 

nonsignificant parameters should be removed from a model because there is insufficient 



 

 141

evidence for the relationship between the measure and the latent variable. A review of the 

unstandardized model solution in Table 28 indicated that both parameter values and 

standard errors were reasonable in value. All estimated parameters were statistically 

significant. A review of the standardized factor loadings provided information regarding 

the relationship of each satisfaction item to the latent variable. Factor loadings for 4 of 

the 5 items were similar in value. The latent variable (registration effectiveness) 

accounted for 34% to 48% of the variance for the items. The completely standardized 

solution is presented in Figure 43. These results added further evidence for the fit of the 

overall model. 
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Figure 43. Completely standardized solution for the SSI Registration Effectiveness 
subscale. 
 
 

Although revisions are typically implemented to improve model-data fit at this 

stage, the purpose of this inquiry was to review the tenability of the hypothesized 
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measurement model. With these results indicating good model-data fit, this analysis was 

completed and no revisions were made during this model assessment. 

Safety and Security 

For the Safety and Security subscale, the initial MNE was 4.24. Bentler (2005), as 

cited in Byrne (2006), suggested MNE values less than 5.00 are indicative of normal 

distributions. EQS identified 5 cases as making a large contribution to the MNE value. 

The multivariate normality was reviewed with MULTINOR code as well. The scatter plot 

of the chi-square and Mahalanobis distance for the Safety and Security subscale is 

presented in Figure 44. The similar results for the MNE and the MULTINOR output 

resulted in no additional cases being removed from the data file. The final 2004 data file 

was established for the safety and security measurement model CFA. Univariate 

descriptive statistics were calculated for the data file (see Table 29). 

 

Figure 44. Chi-square by Mahalanobis distance for the Safety and Security subscale 
(n=493). Labels refer to sorted cases based on low to high Mahalanobis distances. 
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Table 29 
Descriptive Statistics for the Safety and Security Items (n=493) 

Item Statistic 
M SD Kurtosis Skewness 

SAT7 5.20 1.32 0.75 -0.89 
SAT21 2.55 1.74 -0.25 0.93 
SAT28 4.73 1.53 -0.26 -0.56 
SAT36 4.67 1.27 0.24 0.05 

 

Kurtosis values ranged from -0.25 to 0.75. Item distributions exhibited a mix of 

slight negative and positive skewness with values ranging from -0.89 to 0.93. Values for 

both kurtosis and skewness were within the range of -1.00 to +1.00, a range by which 

normal distributions are characterized (Huck, 2000). Bivariate scatter plots based on the 4 

items were also reviewed (see Figure 45) and indicated a positive linear relationship 

between items. Descriptive statistics indicated the distributional assumptions were 

plausible. 

 

 
Figure 45. Bivariate scatter plot matrix for the Safety and Security items. Individual item 
distributions are shown on the plot matrix diagonal. 
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EQS was used to test the safety and security measurement model. This model, as 

depicted in Figure 46, is based on the SSI factor structure proposed by Noel-Levitz. The 

model was analyzed using CFA techniques. Although a raw data file was analyzed via 

EQS, the variance-covariance matrix based on the raw safety and security data is 

presented in Appendix D. A comparison of CFA fit indices is presented in Table 30. 
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Figure 46. Hypothesized measurement model for the SSI Safety and Security subscale. 

 
Table 30 
CFA Results for the Safety and Security Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR
Safety and 
Security 0.650 9.187 * 2 0.975 0.085 0.035 – 0.145 0.031 

*p < .05 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a low level of internal consistency for the 4 items. The 

chi-square value was statistically significant, indicating poor model to data fit; however, 

this statistic is often influenced by a number of factors and cannot be used as a sole 
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indicator for model-data fit (Brown, 2006). Additional fit indices were similar regarding 

interpretation, and all values were consistent with good data fit. 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. According to Byrne (2006), the fit of individual parameters within 

a model is determined by the suitability of the parameters and their statistical 

significance. The standardized residual matrix was first reviewed to determine how well 

the variance and covariance information was re-created by the model’s parameter 

estimates (Brown, 2006). Because the residuals have been standardized, they may be 

interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.059 to 0.072 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 

fit for the model. Table 31 details the unstandardized factor loadings, their standard 

errors, and 95% confidence intervals for the safety and security model, as well as the 

standardized factor loadings and R2 values. 

 
Table 31 
Factor Loadings for the Safety and Security Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT7 1.000* - - 0.639 0.408 
SAT21 0.821* 0.120 0.586 – 1.056 0.397 0.158 
SAT28 1.368* 0.153 1.068 – 1.668 0.752 0.565 
SAT36 0.781* 0.092 0.601 – 0.961 0.519 0.270 
*p < .05 
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Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. Estimates should not fall outside the range of permissible values, 

and the size and sign of the estimates must be consistent with the underlying model’s 

theory (Byrne, 2006, p. 103). She further explained standard errors should not be too 

large, nor too small. Brown (2006) added that observed measures with statistically 

nonsignificant parameters should be removed from a model because there is insufficient 

evidence for the relationship between the measure and the latent variable. A review of the 

unstandardized model solution in Table 31 indicated that both parameter values and 

standard errors were reasonable in value. All estimated parameters were statistically 

significant. A review of the standardized factor loadings provided information regarding 

the relationship of each satisfaction item to the latent variable. Items 7 and 28 had the 

highest factor loadings. The latent variable (Safety and Security) accounted for 41% and 

57% of the variance of the items, respectively. The completely standardized solution is 

presented in Figure 47. These results added further evidence for the overall model.  

Although revisions are typically implemented to improve model-data fit at this 

stage, the purpose of this inquiry was to review the tenability of the hypothesized 

measurement model. With these results indicating good model-data fit, this analysis was 

completed and no revisions were made during this model assessment. 
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Figure 47. Completely standardized solution for the SSI Safety and Security subscale. 

 
Service Excellence 

For the Service Excellence subscale, the initial MNE was 25.06. Bentler (2005), 

as cited in Byrne (2006), suggested MNE values greater than 5.00 are indicative of non-

normal distributions. Case numbers 127, 219, 254, 302, and 485 were identified as 

making a large contribution to the MNE value. The contribution of these possible 

multivariate outliers was reviewed with MULTINOR. The scatter plot of the chi-square 

and Mahalanobis distance for the Service Excellence subscale confirmed that case 

numbers were extreme cases (see Figure 48). These 5 cases were removed from the data 

file and the revised file was reanalyzed. A second MULTINOR scatter plot was generated 

(see Figure 49). The removal of the 5 cases improved the linear trend of these data, and 

the evidence for multivariate normality was considered reasonable. No additional cases 

were removed from the data file. Based on results from the second round of analyses, the 

final 2004 data file was established for the service excellence measurement model CFA. 
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Using the revised file of 488 observations, additional univariate and multivariate analyses 

were completed in EQS. Univariate descriptive statistics were calculated for the data file 

(see Table 32). 

 

 
Figure 48. Chi-square by Mahalanobis distance for the Service Excellence subscale 
(n=493). Labels refer to sorted cases based on low to high Mahalanobis distances. 
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Figure 49. Chi-square by Mahalanobis distance for the Service Excellence subscale after 
case removal (n=488). 
 
 
Table 32 
Descriptive Statistics for the Service Excellence Items (n=488) 

Item Statistic 
M SD Kurtosis Skewness 

SAT2 4.89 1.44 0.10 -0.75 
SAT13 4.93 1.29 0.23 -0.40 
SAT15 4.65 1.32 0.32 -0.28 
SAT22 4.48 1.29 0.42 -0.27 
SAT27 4.82 1.50 0.09 -0.73 
SAT57 4.30 1.76 -0.76 -0.36 
SAT60 4.64 1.41 0.04 -0.44 
SAT71 4.43 1.46 0.04 -0.41 
 

Item distributions exhibited slight negative skewness with values ranging from -

0.27 to -0.75. Values for both kurtosis and skewness were within the range of -1.00 to 
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+1.00, a range by which normal distributions are characterized (Huck, 2000). Bivariate 

scatter plots based on the items were also reviewed (see Figure 50). All bivariate scatter 

plots indicated a positive linear relationship between items. No data transformations were 

applied to the sample because both univariate and multivariate descriptive statistics 

indicated the plausibility for the distributional assumptions being met. 

 

 
Figure 50. Bivariate scatter plot matrix for the Service Excellence items. Individual item 
distributions are shown on the plot matrix diagonal. 

 
EQS was used to test the service excellence measurement model. This model, as 

depicted in Figure 51, is based on the SSI factor structure proposed by Noel-Levitz. The 
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model was analyzed using CFA techniques with maximum likelihood estimation. The 

Service Excellence variance-covariance matrix analyzed by EQS is presented in 

Appendix D. A comparison of CFA fit indices is presented in Table 33. 
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Figure 51. Hypothesized measurement model for the SSI Service Excellence subscale. 

 
Table 33 
CFA Results for the Service Excellence Subscale 
Subscale Cronbach’s α χ2 df CFI  RMSEA RMSEA CI90 SRMR
Service 
Excellence 0.834 52.347 * 20 0.971 0.058 0.039 – 0.077 0.035 

*p < .001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a high level of internal consistency for the items. The 

chi-square value was statistically significant, indicating poor model to data fit; however, 
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this statistic is often influenced by a number of factors and cannot be used as a sole 

indicator for model-data fit (Brown, 2006). Additional fit indices were similar regarding 

interpretation, and all values were consistent with good data fit. 

Having determined the overall model possessed sufficient fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. According to Byrne (2006), the fit of individual parameters within 

a model is determined by the suitability of the parameters and their statistical 

significance. The standardized residual matrix was first reviewed to determine how well 

the variance and covariance information was re-created by the model’s parameter 

estimates (Brown, 2006). Because the residuals have been standardized, they may be 

interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.099 to 0.123 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 

fit for the model. Table 34 details the unstandardized factor loadings, their standard 

errors, and 95% confidence intervals for the safety and security model, as well as the 

standardized factor loadings and R2 values. 
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Table 34 
Factor Loadings for the Service Excellence Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT2 1.000* - - 0.679 0.461 
SAT13 0.669* 0.068 0.536 – 0.802 0.505 0.255 
SAT15 0.648* 0.069 0.513 – 0.783 0.480 0.231 
SAT22 0.831* 0.069 0.696 – 0.966 0.629 0.395 
SAT27 0.994* 0.081 0.835 – 1.153 0.647 0.419 
SAT57 1.315* 0.096 1.127 – 1.503 0.729 0.532 
SAT60 0.831* 0.075 0.684 – 0.978 0.574 0.330 
SAT71 1.066* 0.080 0.909 – 1.223 0.714 0.509 
*p < .05 

Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. Estimates should not fall outside the range of permissible values, 

and the size and sign of the estimates must be consistent with the underlying model’s 

theory (Byrne, 2006). She further explained standard errors should not be too large, nor 

too small. Brown (2006) added that observed measures with statistically nonsignificant 

parameters should be removed from a model because there is insufficient evidence for the 

relationship between the measure and the latent variable. A review of the unstandardized 

model solution in Table 34 indicated that both parameter values and standard errors were 

reasonable in value. All estimated parameters were statistically significant. A review of 

the standardized factor loadings provided information regarding the relationship of each 

satisfaction item to the latent variable. Items 57 and 71 had the highest factor loadings. 

The latent variable (service excellence) accounted for 53% and 51% of the variance of 

the items, respectively. For the remaining items, Service Excellence accounted for 23% 

to 46% of the variance. The completely standardized solution is presented in Figure 52. 

These results added further evidence for the fit of the overall model. 
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Although revisions are typically implemented to improve model-data fit at this 

stage, the purpose of this inquiry was to review the tenability of the hypothesized 

measurement model. No revisions were made during this model assessment. 
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Figure 52. Completely standardized solution for the SSI Service Excellence subscale. 

 
Student Centeredness 

For the Student Centeredness subscale, the initial MNE was 18.12. Bentler 

(2005), as cited in Byrne (2006), suggested MNE values greater than 5.00 are indicative 

of non-normal distributions. Case numbers 44, 127, 136, 219, and 472 were identified as 

making a large contribution to the MNE value. The contribution of these possible 

multivariate outliers was reviewed using the scatter plot of the chi-square and 

Mahalanobis distance for the subscale (see Figure 53). The five cases were removed from 

the data file and the revised file was reanalyzed. A second MULTINOR scatter plot was 

generated (see Figure 54). The case removal improved the linear trend of these data, and 

the evidence for multivariate normality was considered reasonable. Based on these 

results, the final 2004 data file (n=488) was established for the student centeredness 
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measurement model CFA. Univariate descriptive statistics were calculated for the data 

file (see Table 35). 

 

 
Figure 53. Chi-square by Mahalanobis distance for the Student Centeredness subscale 
(n=493). Labels refer to sorted cases based on low to high Mahalanobis distances. 
 

 
Figure 54. Chi-square by Mahalanobis distance for the Student Centeredness subscale 
after case removal (n=488). 
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Table 35 
Descriptive Statistics for the Student Centeredness Items (n=488) 

Item Statistic 
M SD Kurtosis Skewness 

SAT1 4.86 1.44 -0.37 -0.46 
SAT2 4.88 1.44 0.05 -0.74 
SAT10 4.58 1.30 0.18 -0.39 
SAT29 5.14 1.46 0.20 -0.77 
SAT45 5.03 1.39 0.23 -0.70 
SAT59 4.69 1.52 -0.09 -0.53 

 

Item distributions exhibited slight negative skewness with values ranging from -

0.39 to -0.77. Values for both kurtosis and skewness were within the range of -1.00 to 

+1.00, a range by which normal distributions are characterized (Huck, 2000). Bivariate 

scatter plots based on the items were also reviewed (see Figure 55). All bivariate scatter 

plots indicated a positive linear relationship between items. No data transformations were 

applied to the sample because both univariate and multivariate descriptive statistics 

indicated the plausibility for the distributional assumptions being met. 

EQS was used to test the student centeredness measurement model. This model, 

as depicted in Figure 56, is based on the SSI factor structure proposed by Noel-Levitz. 

The model was analyzed using CFA techniques. Although a raw data file was analyzed 

via EQS, the student centeredness variance-covariance matrix based on the raw data is  

presented in Appendix D. A comparison of CFA fit indices is presented in Table 36. 
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Figure 55. Bivariate scatter plot matrix for the Student Centeredness items. Individual 
item distributions are shown on the plot matrix diagonal. 
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Figure 56. Hypothesized measurement model for the SSI Student Centeredness subscale. 
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Table 36 
CFA Results for the Student Centeredness Subscale 
Subscale Cronbach’s α χ2 df CFI RMSEA RMSEA CI90 SRMR  
Student 
Centeredness 0.875 78.840* 9 0.948 0.126 0.101 – 0.152 0.041 
*p < .05 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 

Cronbach’s alpha indicated a good level of internal consistency for the items. The 

chi-square value was statistically significant, indicating poor model to data fit; however, 

this statistic is often influenced by a number of factors and cannot be used as a sole 

indicator for model-data fit (Brown, 2006). A review of 3 additional fit indices supported 

an interpretation of adequate fit. The CFI was greater than .90, although less than the .95 

cutoff suggested by Hu and Bentler (1999). The SRMR value was less than the 

recommended cutoff of .05. The RMSEA value was greater than .08, and the 90% 

confidence interval constructed for the RMSEA estimate did not capture the .08 value. 

Having determined the overall model possessed adequate fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. According to Byrne (2006), the fit of individual parameters within 

a model is determined by the suitability of the parameters and their statistical 

significance. The standardized residual matrix was first reviewed to determine how well 

the variance and covariance information was re-created by the model’s parameter 

estimates (Brown, 2006). Because the residuals have been standardized, they may be 

interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.062 to 0.112 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 
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fit for the model. Table 37 details the unstandardized factor loadings, their standard 

errors, and 95% confidence intervals for the safety and security model, as well as the 

standardized factor loadings and R2 values. 

 
Table 37 
Factor Loadings for the Student Centeredness Subscale 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT1 1.000* - - 0.706 0.498 
SAT2 1.045* 0.070 0.908 – 1.182 0.736 0.545 
SAT10 0.785* 0.063 0.662 – 0.908 0.615 0.378 
SAT29 1.140* 0.072 0.999 – 1.281 0.794 0.630 
SAT45 1.068* 0.068 0.935 – 1.201 0.783 0.614 
SAT59 1.137* 0.074 0.992 – 1.282 0.762 0.581 
*p < .05 

Byrne (2006) advised researchers to note the size of the parameter estimates and 

their standard errors. Estimates should not fall outside the range of permissible values, 

and the size and sign of the estimates must be consistent with the underlying model’s 

theory (Byrne, 2006, p. 103). She further explained standard errors should not be too 

large, nor too small. Brown (2006) added that observed measures with statistically 

nonsignificant parameters should be removed from a model because there is insufficient 

evidence for the relationship between the measure and the latent variable. A review of the 

unstandardized model solution in Table 37 indicated that both parameter values and 

standard errors were reasonable in value. All estimated parameters were statistically 

significant. A review of the standardized factors indicated items 29 and 45 had the 

highest factor loadings. The latent variable (student centeredness) accounted for 63% 

and 62% of the variance of the items, respectively. The completely standardized solution 
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is presented in Figure 57. These results added further evidence for the fit of the overall 

model. No revisions were made during this model assessment. 

E59*

SAT1

SAT2

SAT10

SAT29

SAT45

SAT59

StuCtr*

0.71

E1*
0.71

0.74*

E2*
0.67

0.62* E10*
0.79

0.79*

E29*

0.61

0.78*

E45*
0.62

0.76*

0.65

 

Figure 57. Completely standardized solution for the SSI Student Centeredness subscale. 

 
Summary of CFA Findings 

A summary of the measurement model findings based on the CFAs of one 

university’s institutional data file is offered in Table 38. The determination of model fit 

was based on a comparison of the fit indices obtained from the 11 CFAs with the 

suggested cutoff values frequently cited in the literature for the CFI, RMSEA, and SRMR 

indices (c.f., Steiger & Lind, 1980; Bentler, 1990). A model was determined to exhibit 

“good,” “marginal,” or “poor” fit based on the comparisons. Six subscales were 

categorized as having “good” model-data fit. This designation was based on all three fit 

indices meeting the minimum threshold for fit. Models categorized as “marginal” fit had 

two (any two) of the three fit indices meet the minimum threshold for fit. Three subscales 
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were categorized as “marginal” fit. In cases where all three fit indices failed to exceed the 

minimum threshold for fit, the model was determined to exhibit “poor” fit. Two subscales 

categorized as “poor” fit. The interpretive standards for the fit indices and the final 

decision regarding model fit are presented in Table 39. 

Further model revisions based on modification indices were not completed. While 

the modification indices provide additional information regarding problem areas of fit 

within a given model, such revisions would have been purely exploratory in nature. A 

more appropriate method to explore the SSI factor structure and to determine if an 

alternative model would exhibit better fit is exploratory factor analysis (EFA). Due to 

the inconsistent CFA results (e.g., the failure to yield “good” fit for the 11 subscales) and 

the lack of evidence for the tenability of the SSI factor structure based on these data, an 

EFA was conducted to further review the dimensionality of the SSI. 
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Table 38 
CFA Results Summary for the SSI Subscales 
Subscale Cronbach’s α χ2 df CFI RMSEA RMSEA CI90 SRMR 
Academic  
   Advising 0.859   65.167*** 5 0.948 0.157 0.124 – 0.191 0.047 

Campus Climate 0.935 676.710*** 119 0.876 0.098 0.091 – 0.105 0.053 
Campus Life 0.898 351.550*** 90 0.902 0.077 0.069 – 0.086 0.051 
Campus Support     
   Services 0.803   54.300*** 14 0.952 0.077 0.056 – 0.098 0.040 

Concern for the  
   Individual 0.816   29.893** 9 0.976 0.069 0.042 – 0.097 0.031 

Instructional  
   Effectiveness 0.926 325.865** 77 0.928 0.083 0.072 – 0.090 0.042 

Recruitment and  
   Financial Aid 0.835 139.402** 9 0.877 0.172 0.147 – 0.197 0.067 

Registration  
   Effectiveness 0.787     2.711 5 1.000 0.000 0.000 – 0.044 0.011 

Safety and Security 0.650     9.187* 2 0.975 0.085 0.035 – 0.145 0.031 
Service Excellence 0.834   52.347** 20 0.971 0.058 0.039 – 0.077 0.035 
Student  
   Centeredness 0.875   78.840* 9 0.948 0.126 0.101 – 0.152 0.041 
*p < .05, **p < .001, ***p < .0001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 
 
Table 39 
CFA Results and Decision Matrix for the SSI Subscales 
Subscale CFI RMSEA SRMR Model Fit Decision .90 < .95 < < .60 < .80 < .05 < .08 
Academic Advising X    X  Marginal Fit 
Campus Climate       Poor Fit 
Campus Life X   X   Marginal Fit 
Campus Support     
   Services 

 X  X X  Good Fit 

Concern for the  
   Individual 

 X  X X  Good Fit 

Instructional  
   Effectiveness X   X X  Good Fit 

Recruitment and  
   Financial Aid 

      Poor Fit 

Registration  
   Effectiveness 

 X X  X  Good Fit 

Safety and Security  X  X X  Good Fit 
Service Excellence  X X  X  Good Fit 
Student  
   Centeredness X    X  Marginal Fit 

Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, SRMR = 
standardized root mean square. 
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Exploratory Factor Analyses 

Data Screening 

As with the CFA, the data file used for the EFA was the 2004 administration of 

the Noel-Levitz SSI. Only data records containing responses to all survey items were 

selected. The sample was of moderate size (n=493). Basic data screening procedures to 

determine variable coding accuracy had previously been conducted. Prior to the EFA, 

distributions of the 73 satisfaction items were reviewed. All but two items displayed 

slight negative skewness, and values ranged from -1.005 to 0.930. No deletions or 

transformations were applied. A review of all possible pairwise scatter plots was not 

possible due to the large number of items; however, a small selection of scatter plots was 

reviewed. The plot based on the item pair with the highest (SAT21) and lowest (SAT72) 

skewness values was expected to have a curvilinear relationship. A true curvilinear trend 

was not apparent, although a slight departure from normality and the possibility of 

outliers was observed (see Figure 58). Due to the decision to keep the sample size intact, 

no cases were deleted. 
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Figure 58. Scatter plot of the SSI items with the highest and lowest skewness values. 

 
Results for the Initial Unrotated EFA 

For the initial EFA, the correlation matrix of association was evaluated by 

Principal Component Analysis (PCA). Eleven factors were identified based on the 

“eigenvalue greater than 1 rule” or the “K-1 rule.” The first factor not retained based on 

this criterion had an eigenvalue of 0.993. This unrotated factor solution accounted for 

61% of the variance of the SSI items. The pattern and structure coefficients based on the 

initial unrotated solution are presented in Table 40. The first factor accounted for over 

half (39%) of the total variance for the SSI items. All items had pattern/structure 

coefficients > |.40| on the first factor of this solution. Additional factors did not explain 

appreciably more item variance when compared to the amount of item variance explained 

by the first factor. Five items had pattern/structure coefficients > |.40| for the second, 

third, and fourth factors. No item had a pattern/structure coefficient > |.40| on the 

remaining 5–11 factors. 
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The K-1 rule tends to overestimate the number of factors to retain (Zwick & 

Velicer, 1986), so the scree plot from the unrotated solution (see Figure 59) was 

reviewed. A single dominant factor and 3 or 4 additional factors appeared to be the more 

plausible solution. Additionally, the component plot (see Figure 60) from the initial 

solution was reviewed to determine if multiple factors were a reasonable possibility. A 

single factor, as evidenced by a large cluster of item coefficients, is identifiable. 

However, several items appear to cluster in small groups around the edges. If other 

factors are present, they will be represented by a small number of items. 

Due to the discrepancies in the K-1 rule analysis and the plot reviews, a parallel 

analysis (PA) was then conducted to assist with the identification of the number of factors 

to retain. Thompson and Daniel (1996) presented SPSS syntax to generate the random 

data sets needed for a PA. The syntax used for this PA is in Appendix C. Results from 

this PA were based on 100 randomly generated data sets of the same size as the 

institutional SSI sample. Eigenvalues based on an unrotated EFA of the data sets were 

compared to the eigenvalues generated from the initial SSI EFA. The PA suggested the 

retention of four factors. The first factor not retained was the fifth factor. The eigenvalue 

of 1.655 for the random sample was greater than the eigenvalue of 1.651 for the SSI 

sample on the fifth factor. The PA led to a second EFA where (a) all items were forced to 

load on a four-factor solution and (b) a quartimax rotation was used to account for the 

large general factor (G) saturated by a large number of observed variables (Thompson, 

2004). 
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For the second EFA, a correlation matrix of association was evaluated by 

Principal Component Analysis (PCA). Items were forced into a quartimax rotated, four-

factor solution. This solution accounted for 48% of the variance of the SSI items. The 

fifth factor was not retained and had an eigenvalue of 1.651. The pattern/structure 

coefficients based on the rotated solution are presented in Table 41. The first factor was 

the predominant factor—explaining 38% of the variance for the SSI items. The results for 

the second EFA were similar to the findings of the initial EFA. Based on these analyses, 

there was insufficient evidence for the multidimensionality of the SSI instrument. The 

single, dominant factor identified by the two EFAs was determined to be General 

Satisfaction with College. 

The three- or four-factor structure, as suggested by the scree plot and PA review, 

is based on the use of all 73 items with the pattern/structure coefficients > |.40|. 

Eliminating items based on a more stringent pattern/structure coefficients cutoff (e.g., > 

|.50|) would have reduced the cross-loading effects of those items appearing on both the 

dominant factor (factor 1) and the weaker factors (factors 2, 3, or 4). With the absence of 

item loadings on the weak factors (factors 2-4), this would have provided even stronger 

support for the single-factor solution observed in  

the EFAs. 

Because the SSI analysis indicated all items were measuring satisfaction, an 

attempt was made to reduce the number of indicators for the satisfaction construct. All 73 

items were evaluated based on their content and their initial pattern/structure coefficient 

values. The first 20 items with the highest pattern/structure coefficients were selected for 
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the development of a new model to be tested for measurement invariance. The 

coefficients ranged from 0.670 to 0.764 for the satisfaction construct (the first factor). By 

squaring the coefficients, the variance accounted for within these selected items was 45% 

to 58%. Content for these 20 items appeared to span a variety of aspects of the college 

experience (e.g., college atmosphere, interaction with campus faculty/staff, academic 

support, student service). The new model, termed general college student satisfaction, 

is presented in Figure 61. 
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Table 40 
Pattern/Structure Coefficients Obtained From the Initial Unrotated Solution for the 2004 Administration of the SSI (n=493) 

Item Factor 
    I     II    III     IV    V     VI    VII    VIII    IX    X    X1        h2 

SAT59 0.764 0.014 0.039 -0.253 0.069 -0.207 -0.033 0.065 0.030 0.108 0.027 0.716 
SAT45 0.741 -0.141 -0.179 0.024 0.036 -0.320 -0.018 -0.125 0.029 0.001 0.114 0.735 
SAT29 0.722 -0.156 -0.108 0.120 0.174 -0.228 -0.088 -0.134 -0.047 -0.005 -0.014 0.682 
SAT44 0.719 0.152 0.027 -0.168 -0.216 -0.053 -0.073 -0.090 0.237 -0.083 -0.156 0.719 
SAT43 0.719 0.155 0.017 -0.176 -0.204 -0.055 -0.079 -0.019 0.195 -0.098 -0.207 0.714 
SAT41 0.716 -0.130 -0.048 -0.037 -0.057 -0.171 -0.049 0.096 0.036 -0.068 0.009 0.584 
SAT48 0.710 0.112 -0.120 -0.078 -0.173 -0.074 -0.085 0.141 -0.013 0.037 -0.037 0.602 
SAT66 0.702 0.040 -0.032 -0.201 0.140 0.046 -0.036 0.036 -0.162 -0.023 0.068 0.591 
SAT35 0.697 0.034 0.002 -0.119 -0.095 0.116 0.128 -0.078 -0.157 -0.166 -0.076 0.604 
SAT39 0.689 -0.251 -0.035 0.005 0.080 -0.108 0.018 -0.055 -0.051 -0.250 -0.157 0.650 
SAT49 0.688 -0.002 -0.030 -0.046 -0.218 -0.026 0.027 0.038 0.003 -0.009 0.119 0.541 
SAT68 0.686 -0.396 -0.081 -0.085 0.171 0.065 0.155 0.072 0.071 0.054 -0.114 0.725 
SAT51 0.686 -0.115 -0.193 0.076 -0.010 -0.078 -0.153 -0.108 -0.030 -0.107 0.168 0.608 
SAT2 0.685 0.010 0.254 -0.102 0.226 -0.146 -0.151 -0.239 -0.040 -0.021 -0.138 0.717 
SAT56 0.682 0.108 -0.106 -0.082 -0.201 0.089 0.010 -0.046 -0.006 -0.037 0.012 0.547 
SAT71 0.682 0.202 -0.093 -0.237 -0.018 0.074 -0.081 0.108 -0.128 0.176 0.045 0.643 
SAT65 0.679 -0.303 -0.110 -0.054 0.190 0.077 0.005 0.021 0.189 -0.055 -0.009 0.649 
SAT57 0.674 0.177 0.039 -0.246 0.041 -0.147 0.025 -0.096 0.088 0.161 0.146 0.637 
SAT63 0.674 0.005 -0.175 0.032 -0.109 0.064 -0.010 0.111 -0.096 0.021 -0.126 0.540 
SAT72 0.670 -0.174 -0.141 0.002 0.146 0.099 -0.030 -0.045 0.107 -0.043 0.181 0.579 
SAT4 0.670 0.053 0.243 0.009 0.092 0.004 -0.173 -0.159 0.052 -0.097 -0.079 0.593 
SAT25 0.664 -0.205 -0.062 -0.021 0.222 0.023 0.150 -0.121 0.005 0.048 -0.104 0.588 
SAT37 0.663 0.004 -0.202 0.091 -0.041 -0.255 -0.023 -0.080 -0.037 0.126 0.123 0.595 

Note. h2 = communality coefficient. Items are ordered from high to low values based on the pattern/structure coefficient for Factor I. 
Coefficients > |.40| are boldface. 

(table continues) 
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Table 40 (continued) 

Item Factor 
    I     II    III     IV    V     VI    VII    VIII    IX    X    X1        h2 

SAT47 0.662 -0.083 0.114 -0.062 0.044 0.091 0.109 0.088 -0.073 -0.005 -0.057 0.500 
SAT58 0.658 -0.270 0.155 -0.166 0.145 -0.142 0.072 0.221 0.125 0.018 -0.044 0.671 
SAT52 0.656 0.125 -0.270 0.014 -0.160 0.023 -0.089 0.005 0.019 0.051 0.131 0.573 
SAT53 0.653 -0.166 -0.015 -0.127 0.034 -0.040 0.080 -0.001 -0.144 0.079 0.149 0.528 
SAT61 0.652 -0.153 -0.023 -0.087 0.091 -0.023 0.120 0.325 0.038 0.175 -0.017 0.617 
SAT55 0.651 -0.123 0.010 -0.260 -0.190 0.117 0.173 -0.055 -0.119 -0.016 0.086 0.611 
SAT27 0.650 0.117 -0.014 -0.173 -0.011 0.213 -0.121 -0.167 0.057 0.043 -0.012 0.559 
SAT22 0.649 0.081 0.189 0.061 -0.059 0.008 0.181 0.023 0.182 0.191 -0.150 0.597 
SAT10 0.648 0.123 0.266 0.069 0.078 0.045 -0.193 -0.048 -0.050 0.140 -0.081 0.586 
SAT69 0.645 -0.368 -0.201 -0.107 0.161 -0.004 0.023 0.033 -0.022 -0.001 0.133 0.649 
SAT62 0.638 -0.105 -0.194 0.008 -0.095 0.016 0.075 0.092 0.083 0.045 -0.058 0.491 
SAT67 0.638 -0.185 -0.204 -0.106 0.031 0.171 -0.108 -0.124 0.020 0.079 -0.108 0.569 
SAT3 0.632 -0.032 0.393 -0.015 0.234 -0.120 -0.016 -0.164 -0.137 -0.041 -0.136 0.691 
SAT46 0.630 -0.007 -0.352 0.092 -0.052 -0.173 -0.075 0.089 -0.013 -0.080 -0.098 0.592 
SAT8 0.629 -0.274 0.221 0.072 0.037 -0.016 -0.001 0.193 0.032 -0.047 -0.034 0.568 
SAT73 0.629 0.202 -0.066 -0.240 0.072 0.127 -0.035 0.032 -0.207 0.131 0.054 0.585 
SAT33 0.627 -0.290 0.179 0.105 -0.324 -0.005 0.183 -0.172 0.105 0.052 0.000 0.703 
SAT20 0.627 -0.002 0.151 0.082 -0.027 0.128 -0.094 0.033 -0.067 -0.117 0.108 0.479 
SAT11 0.620 0.364 0.241 0.008 0.107 0.113 -0.068 -0.028 -0.212 -0.032 0.046 0.652 
SAT64 0.618 0.227 -0.209 0.008 -0.176 -0.085 -0.056 -0.077 -0.195 -0.032 0.139 0.583 
SAT50 0.614 0.018 -0.118 -0.116 -0.003 0.137 -0.057 -0.067 -0.168 -0.171 0.184 0.523 
SAT34 0.599 0.120 0.062 -0.230 0.041 0.099 0.119 -0.144 -0.294 -0.124 0.036 0.580 
SAT42 0.597 0.220 -0.161 -0.024 -0.224 -0.176 0.012 0.198 0.144 -0.151 -0.149 0.618 

Note. h2 = communality coefficient. Items are ordered from high to low values based on the pattern/structure coefficient for Factor I. 
Coefficients > |.40| are boldface. 

(table continues) 
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Table 40 (continued) 

Item Factor 
    I     II    III     IV    V     VI    VII    VIII    IX    X    X1        h2 

SAT32 0.594 0.087 -0.258 0.066 -0.108 0.202 -0.168 -0.044 0.076 0.034 -0.158 0.546 
SAT16 0.592 -0.377 0.286 0.164 0.008 0.006 0.020 0.278 -0.092 -0.056 -0.048 0.694 
SAT70 0.581 -0.079 -0.049 -0.195 0.079 0.088 0.067 0.269 -0.118 0.338 -0.109 0.615 
SAT1 0.580 -0.055 0.039 0.130 0.138 -0.370 -0.172 -0.252 -0.102 -0.037 -0.139 0.638 
SAT60 0.580 0.131 -0.082 -0.035 -0.097 -0.257 -0.095 0.155 0.012 0.050 0.069 0.477 
SAT54 0.572 -0.052 -0.125 -0.200 -0.185 0.156 -0.046 -0.068 0.237 -0.112 0.131 0.537 
SAT14 0.572 -0.093 0.478 0.160 -0.360 -0.029 0.137 -0.066 -0.105 0.088 0.045 0.765 
SAT36 0.570 0.208 -0.116 0.135 -0.197 0.181 0.049 0.046 -0.046 -0.117 -0.279 0.570 
SAT18 0.566 -0.206 0.080 0.289 0.049 0.117 -0.126 0.112 0.103 -0.208 0.324 0.656 
SAT26 0.563 -0.231 -0.126 0.103 0.082 0.348 0.011 -0.146 0.089 -0.067 -0.126 0.575 
SAT40 0.557 0.194 -0.186 0.242 0.054 -0.091 0.325 0.081 -0.152 -0.258 -0.103 0.665 
SAT6 0.556 -0.193 0.467 0.089 -0.280 0.002 0.097 -0.237 0.033 0.028 -0.019 0.719 
SAT19 0.556 -0.028 0.460 0.161 -0.366 -0.045 0.133 0.001 -0.098 0.176 0.099 0.752 
SAT7 0.554 -0.018 0.134 0.212 0.167 0.252 -0.120 -0.109 0.147 0.181 0.068 0.546 
SAT13 0.548 -0.101 0.103 0.312 -0.078 0.125 -0.171 0.176 0.043 -0.236 0.263 0.626 
SAT30 0.546 0.251 -0.196 0.314 0.102 -0.086 0.312 -0.040 -0.198 -0.135 -0.105 0.684 
SAT17 0.545 0.350 0.234 -0.062 0.113 -0.034 -0.024 0.171 0.125 -0.101 0.170 0.577 
SAT5 0.544 0.361 0.297 -0.122 0.168 0.000 -0.095 0.028 0.282 -0.071 -0.040 0.654 
SAT28 0.543 0.119 -0.091 0.113 0.106 0.343 0.131 -0.232 0.083 0.101 0.050 0.550 
SAT31 0.528 0.050 -0.316 0.299 -0.116 0.038 -0.131 0.055 0.036 0.166 -0.072 0.539 
SAT12 0.477 0.393 0.324 0.015 0.214 -0.048 -0.107 0.193 0.141 -0.175 0.007 0.635 
SAT15 0.470 0.088 0.183 0.259 0.059 0.182 -0.196 0.391 -0.201 0.072 -0.097 0.611 

Note. h2 = communality coefficient. Items are ordered from high to low values based on the pattern/structure coefficient for Factor I. 
Coefficients > |.40| are boldface. 

(table continues) 
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Table 40 (continued) 

Item Factor 
    I     II    III     IV    V     VI    VII    VIII    IX    X    X1     h2 

SAT24 0.467 0.136 -0.124 0.370 0.002 -0.224 0.120 -0.088 0.160 0.249 0.124 0.564 
SAT23 0.464 0.230 -0.091 0.283 0.292 0.012 0.382 -0.030 0.048 0.083 0.116 0.611 
SAT38 0.452 0.252 -0.092 0.146 0.120 0.126 0.307 0.017 0.179 -0.086 -0.052 0.464 
SAT9 0.423 0.090 -0.109 0.412 0.064 0.048 -0.390 -0.085 -0.097 0.261 -0.097 0.620 
SAT21 0.418 0.425 0.042 -0.061 0.135 -0.022 0.264 -0.034 0.125 0.097 0.167 0.504 
Trace 28.195 2.663 2.636 1.901 1.651 1.463 1.387 1.327 1.117 1.101 1.037 

 Percentage 
variance 
explained  

38.62 3.65 3.61 2.60 2.26 2.00 1.90 1.82 1.53 1.51 1.42 

 Note. h2 = communality coefficient. Items are ordered from high to low values based on the pattern/structure coefficient for Factor I. 
Coefficients > |.40| are boldface. 
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Figure 59. Scree plot used to determine the number of factors to retain for the final EFA. 

 

Figure 60. Component plot used to visualize the relationship between the 
pattern/structure coefficients and the latent factors. 
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Table 41 
Pattern/Structure Coefficients Obtained From a Quartimax Rotation for the 2004 
Administration of the SSI (n=493) 
Item I II III IV h2 

SAT59 0.771 0.094 -0.025 -0.214 0.650 

SAT45 0.750 -0.187 -0.035 0.049 0.602 

SAT29 0.723 -0.182 0.067 0.110 0.572 

SAT43 0.722 0.193 -0.069 -0.095 0.572 

SAT44 0.721 0.193 -0.056 -0.092 0.569 

SAT41 0.720 -0.106 0.043 -0.042 0.534 

SAT48 0.717 0.074 -0.127 0.020 0.537 

SAT66 0.710 0.073 -0.076 -0.140 0.535 

SAT35 0.700 0.071 -0.013 -0.078 0.501 

SAT68 0.697 -0.346 0.096 -0.161 0.642 

SAT71 0.694 0.188 -0.205 -0.103 0.570 

SAT51 0.693 -0.181 -0.040 0.107 0.527 

SAT39 0.692 -0.212 0.115 -0.047 0.539 

SAT49 0.690 0.013 0.003 -0.015 0.476 

SAT56 0.689 0.078 -0.117 0.010 0.495 

SAT65 0.689 -0.285 0.049 -0.095 0.567 

SAT63 0.682 -0.062 -0.089 0.100 0.486 

SAT57 0.679 0.231 -0.091 -0.159 0.548 

SAT72 0.679 -0.197 -0.004 0.006 0.499 

SAT2 0.672 0.167 0.210 -0.145 0.544 

SAT37 0.670 -0.085 -0.088 0.160 0.489 

SAT25 0.669 -0.182 0.063 -0.048 0.487 

SAT52 0.669 -0.001 -0.222 0.150 0.519 

SAT69 0.664 -0.377 -0.025 -0.137 0.603 

SAT55 0.662 -0.041 -0.006 -0.259 0.506 

SAT53 0.659 -0.110 0.044 -0.145 0.470 

SAT58 0.657 -0.113 0.209 -0.264 0.558 
Note. h2 = communality coefficient. Items are ordered from high to low coefficient values 
for the first factor. Coefficients > |.40| are boldface. 
 

(table continues) 
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Table 41 (continued) 
Item I II III IV h2 

SAT61 0.657 -0.109 0.048 -0.103 0.456 

SAT47 0.656 0.013 0.144 -0.098 0.462 

SAT67 0.655 -0.220 -0.098 -0.077 0.494 

SAT27 0.655 0.142 -0.083 -0.097 0.466 

SAT4 0.651 0.182 0.229 -0.028 0.511 

SAT62 0.649 -0.163 -0.075 0.048 0.456 

SAT46 0.646 -0.167 -0.210 0.201 0.529 

SAT73 0.640 0.201 -0.188 -0.116 0.499 

SAT22 0.632 0.172 0.193 0.042 0.468 

SAT64 0.627 0.116 -0.216 0.158 0.478 

SAT50 0.625 -0.002 -0.111 -0.048 0.405 

SAT10 0.624 0.243 0.243 0.040 0.510 

SAT8 0.613 -0.123 0.359 -0.070 0.525 

SAT33 0.613 -0.162 0.344 -0.034 0.521 

SAT20 0.612 0.077 0.201 0.045 0.422 

SAT3 0.607 0.182 0.373 -0.122 0.555 

SAT32 0.604 -0.038 -0.181 0.179 0.431 

SAT42 0.604 0.137 -0.188 0.112 0.432 

SAT34 0.603 0.188 -0.048 -0.171 0.430 

SAT11 0.598 0.448 0.103 0.069 0.575 

SAT70 0.592 -0.044 -0.050 -0.171 0.384 

SAT54 0.588 -0.055 -0.127 -0.145 0.386 

SAT60 0.583 0.098 -0.094 0.050 0.361 

SAT1 0.570 -0.030 0.145 0.104 0.358 

SAT16 0.569 -0.197 0.487 -0.040 0.602 

SAT26 0.567 -0.258 0.064 0.071 0.397 

SAT36 0.567 0.123 -0.084 0.237 0.400 

SAT40 0.554 0.061 -0.094 0.349 0.441 
Note. h2 = communality coefficient. Items are ordered from high to low coefficient values 
for the first factor. Coefficients > |.40| are boldface. 

(table continues) 
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Table 41 (continued) 
Item I II III IV          h2 

SAT18 0.548 -0.167 0.300 0.186 0.453 

SAT28 0.540 0.060 -0.039 0.181 0.330 

SAT30 0.540 0.094 -0.096 0.436 0.499 

SAT14 0.534 0.141 0.534 -0.011 0.590 

SAT7 0.534 0.033 0.240 0.161 0.370 

SAT31 0.531 -0.136 -0.124 0.392 0.470 

SAT17 0.528 0.441 0.070 0.002 0.478 

SAT13 0.526 -0.068 0.286 0.233 0.418 

SAT5 0.526 0.490 0.093 -0.068 0.530 

SAT6 0.524 0.059 0.533 -0.103 0.573 

SAT19 0.519 0.188 0.493 0.016 0.548 

SAT24 0.455 0.017 0.026 0.425 0.389 

SAT23 0.452 0.127 -0.019 0.368 0.357 

SAT12 0.451 0.507 0.155 0.057 0.488 

SAT38 0.447 0.167 -0.084 0.251 0.297 

SAT15 0.444 0.138 0.253 0.220 0.329 

SAT21 0.412 0.411 -0.126 0.079 0.361 

SAT9 0.409 -0.023 0.070 0.443 0.368 
Post-
rotation 
trace 

  28.037       2.666    2.631 2.061 

 Percentage 
variance 
explained 
post-
rotation 

    38.41  3.65        3.60     2.82 

 Note. h2 = communality coefficient. Items are ordered from high to low coefficient values 
for the first factor. Coefficients > |.40| are boldface. 
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Figure 61. Hypothesized measurement model for the General College Student 
Satisfaction. 
 
 
Initial Internal Reliability Analyses 

Cronbach’s α reliability estimates were calculated for the 2007 sample (see Table 

42). Cronbach’s α for the entire SSI scale was 0.982. This value was close to the internal 

reliability estimate of 0.980 reported in the test manual. Although a high level of 

consistency was reported for the total satisfaction scale, it was interesting to note the 

range of reliability estimates exhibited by the subscales across the research variables. 
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Most alpha values for the 2007 sample were larger than 0.80, the value commonly cited 

as a sufficient level of reliability (c.f., Gall, Borg, & Gall; 1996, Traub, 1994). However, 

some inconsistency was noted in the Registration Effectiveness, Safety and Security, and 

Service Excellence subscales. Reliability values less than .80 were noted for women 

across 10 subscales. Minority students (all students indicating a race/ethnic category 

other than White) and lower-level (Freshmen and Sophomore) students exhibited a higher 

level of internal consistency for most subscales. 

 
Table 42 
Cronbach’s Alpha Reliability Estimates for the SSI Satisfaction Scale and Subscales by Research 
Variables: 2007 Sample 

Subscale 
All 

Responses 
n=532 

Gender Ethnicity Class Level 

Men 
n=247 

Women 
n=285 

White 
n=285 

Minority 
n=215 

Lower-
level 

n=194 

Upper-
level 

n=338 
Academic 
Advising 0.886 0.887 0.884 0.881 0.894 0.863 0.897 

Campus Climate 0.940 0.948 0.928 0.932 0.948 0.947 0.935 
Campus Life 0.921 0.937 0.899 0.911 0.932 0.931 0.915 
Campus Support 
   Services 0.842 0.868 0.798 0.824 0.863 0.859 0.832 

Concern for the 
   Individual 0.855 0.846 0.840 0.839 0.874 0.852 0.857 

Instructional 
   Effectiveness 0.935 0.963 0.918 0.926 0.945 0.932 0.936 

Recruitment & 
   Financial Aid 0.845 0.829 0.825 0.840 0.851 0.850 0.842 

Registration 
   Effectiveness 0.818 0.892 0.801 0.797 0.844 0.821 0.816 

Safety & Security 0.667 0.686 0.645 0.656 0.683 0.665 0.668 
Service Excellence 0.857 0.893 0.816 0.842 0.875 0.871 0.849 
Student 
   Centeredness 0.875 0.885 0.850 0.858 0.896 0.896 0.861 

Total Scale 0.982 0.985 0.977 0.979 0.985 0.983 0.981 
Note: Lower-level includes Freshmen and Sophomore students. Upper-level includes Junior and 
Senior students. 
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Noel-Levitz SSI Measurement Model: A Revised Model 
 

For the general satisfaction model, the initial MNE was 81.21. Case numbers 

127, 302, 322, and 357 were identified as making a large contribution to the MNE value. 

The contribution of these possible multivariate outliers was reviewed with MULTINOR. 

The scatter plot of the chi-square and Mahalanobis distance for the General Satisfaction 

construct confirmed that 4 case numbers were extreme cases (see Figure 62). The four 

cases were removed from the data file and the revised file was reanalyzed. A second 

MULTINOR scatter plot was generated (see Figure 63). The case removal improved the 

linear trend of these data, and the evidence for multivariate normality was considered 

reasonable. The CFA for the general satisfaction measurement model was run and the 

results are presented in Table 43. 

 
Figure 62. Chi-square by Mahalanobis distance for the General Satisfaction construct 
(n=493). 
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Figure 63. Chi-square by Mahalanobis distance for the General Satisfaction construct 
after case removal (n=489). 

 
 
Table 43 
CFA Results for the Revised SSI Model: General Satisfaction 
Subscale Cronbach’s α χ2 df CFI RMSEA RMSEA CI90 SRMR  
2004 General 
Satisfaction 0.951 748.060* 170 0.896 0.086 0.080 – 0.092 0.045 

2007 General 
Satisfaction 0.957 734.541* 170 0.920 0.079 0.073 – 0.085 0.039 
*p < .00001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 
 

Cronbach’s alpha indicated a high level of internal consistency for the items. The 

chi-square value was statistically significant, indicating poor model to data fit; however, 

this statistic is often influenced by a number of factors and cannot be used as a sole 

indicator for model-data fit (Brown, 2006). A review of 3 additional fit indices supported 

an interpretation of adequate fit. The CFI was at the lower cutoff value of .90. The SRMR 
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value was less than the recommended cutoff of .05. The RMSEA value was equal to .08, 

and the 90% confidence interval constructed for the RMSEA estimate captured the .08 

value. 

Having determined the overall model possessed adequate fit, the parameter 

estimates and their standard errors were reviewed to further assess model fit based on the 

individual parameters. According to Byrne (2006), the fit of individual parameters within 

a model is determined by the suitability of the parameters and their statistical 

significance. The standardized residual matrix was first reviewed to determine how well 

the variance and covariance information was re-created by the model’s parameter 

estimates (Brown, 2006). Because the residuals have been standardized, they may be 

interpreted similar to z scores. The values of the standardized residual matrix ranged from 

-0.117 to 0.230 and were compared to a critical value of ±1.96. No residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 

fit for the model (see Table 44). 

A review of the unstandardized model solution in Table 44 indicated that both 

parameter values and standard errors were reasonable in value. All estimated parameters 

were statistically significant. A review of the standardized factor loadings provided 

information regarding the relationship of each satisfaction item to the latent variable. The 

latent variable (general satisfaction) accounted for 42% to 63% of the variance of the 

items. The completely standardized solution is presented in Figure 64. These results 

added further evidence for the fit of the overall model. 
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Table 44 
Factor Loadings for the Revised SSI Model: General Satisfaction 

Item Unstandardized  
Factor Loading SE 

Unstandardized  
Factor Loading 

CI95 

Standardized  
Factor Loading R2 

SAT2 1.000* - - 0.674 0.454 
SAT29 1.088* 0.073 0.945 – 1.231 0.728 0.530 
SAT35 1.014* 0.072 0.873 – 1.155 0.681 0.464 
SAT39 0.940* 0.065 0.813 – 1.067 0.704 0.496 
SAT41 1.026* 0.067 0.895 – 1.157 0.746 0.556 
SAT43 1.054* 0.069 0.919 – 1.189 0.743 0.552 
SAT44 1.001* 0.066 0.872 – 1.130 0.745 0.556 
SAT45 1.103* 0.071 0.964 – 1.242 0.770 0.593 
SAT48 0.980* 0.067 0.849 – 1.111 0.720 0.518 
SAT49 1.049* 0.074 0.904 – 1.194 0.687 0.471 
SAT51 0.967* 0.068 1.834 – 1.100 0.693 0.481 
SAT56 0.941* 0.068 0.808 – 1.074 0.668 0.447 
SAT57 1.247* 0.089 1.073 – 1.421 0.683 0.466 
SAT59 1.239* 0.077 1.088 – 1.390 0.791 0.625 
SAT63 0.895* 0.067 0.764 – 1.026 0.651 0.423 
SAT65 0.988* 0.071 0.849 – 1.127 0.678 0.459 
SAT66 1.252* 0.087 1.081 – 1.423 0.706 0.498 
SAT68 0.943* 0.067 0.812 – 1.074 0.681 0.464 
SAT71 1.035* 0.074 0.890 – 1.180 0.683 0.467 
SAT72 0.929* 0.067 0.798 – 1.060 0.673 0.453 
*p < .05 
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Figure 64. Completely standardized solution for the General Satisfaction construct. 
 
 
Tests for Measurement Invariance 
 

Determination of measurement invariance for the General Satisfaction construct 

across the groups of interest was accomplished by a multistep process as suggested by 

Byrne (2006). The first step in this process was the identification of a baseline model that 

fits each group’s data. This was an important first step because “if markedly disparate 

measurement models are obtained between groups, this outcome would contraindicate 

further invariance evaluation” (Brown, 2006, p. 271). The baseline model tested for 
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initial fit across groups within gender, ethnicity, and class level was the single-factor 

model for the General Satisfaction construct as measured by 20 SSI items. This model 

was previously tested and found to exhibit adequate fit for the 2007 data sample. Both fit 

and modification indices were reviewed to evaluate model fit for the baseline models. 

Once baseline models were established, tests for configural invariance were 

conducted. In this procedure, parameter estimates in the group’s baseline model were 

estimated simultaneously in a multigroup analysis. By conducting the group analyses at 

the same time, the fit of the configural model supplied the baseline value(s) against which 

all other invariance models were compared (Byrne, 2006). The final assessment of 

invariance concerned the factor loadings and error variances. Equivalence of factor 

loadings was the primary focus for this analysis because “tests for equivalence of error 

variances-covariances are widely considered excessively stringent” (Byrne, 2006, p. 

237). However, Byrne (2006) stated that for the purpose of understanding the 

performance of a measurement instrument, knowing whether all parameters (error 

variances-covariances, item cross-loadings) exhibit equivalence across groups speaks to 

item quality and their measurement of the factor(s). Again, fit and modification indices 

were reviewed to determine model performance. 

Results for Invariance Tests by Student Gender 

For this analysis, the complete 2007 SSI data file was split into two separate files, 

one for men (n=247) and the other for women (n=285). Multivariate normality was 

reviewed for both genders using the MULTINOR scatter plots of the chi-square and 

Mahalanobis distance for the 20 items (see Figures 65 and 66). Nine cases were removed, 
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five from the women’s and four cases from the men’s file. Case removal improved the 

MNE values (see Figures 67 and 69). Descriptive statistics were also calculated and 

reviewed for each gender (see Tables 45 and 46). The average satisfaction rating for men 

was slightly lower than the rating for women. Score variability was slightly higher for 

men. Kurtosis and skewness values were between -1.00 to +1.00 for all 20 items based on 

the men’s responses. For the women, items 29 and 72 exhibited leptokurtosis and 

negative skewness. This slight departure from normality was determined to be minor, so 

no additional reviews or case removals were completed. 

 

 
Figure 65. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
men’s scores (n=247). 
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Figure 66. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
women’s scores (n=285). 
 

 
Figure 67. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
men’s scores after case removal (n=243). 
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Figure 68. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
women’s scores after case removal (n=280). 
 
 

EQS code was created for each tested model. Four CFA procedures were run for 

the gender variable. Two CFAs were single group solutions to determine the level of fit 

for the general satisfaction model by each gender. A review of the fit indices (see Table 

47) for the men and women samples indicated a better model fit for the women. The 

RMSEA value for the men’s model was out of range for adequate fit. Yet, a review of the 

standardized residual matrix suggested that no residual value was determined to be 

statistically significant, so all parameter estimates exhibited reasonable fit for the men’s 

model. A review of the standardized factor loadings also suggested the latent variable 

(General Satisfaction) accounted for 47% to 73% of the variance of the selected SSI 

items. Based on additional information provided by the CFA solution for the men’s 

sample, model fit was determined to be sufficient. 
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Both analyses included an application of the Lagrange Multiplier Test (LM Test). 

This test helps to identify “which fixed parameters, if freely estimated, would lead to a 

significantly better-fitting model” (Byrne, 2006, p. 84). Byrne further explained that 

“statistically significant LM χ2 values would suggest the presence of factor cross-loadings 

(i.e., a loading on more than one factor) and error covariances (correlated errors), 

respectively (p. 84). For the men’s and women’s CFAs, no LM χ2 statistic was 

determined to be statistically significant. Since the test model is a single-factor model, 

this test suggested that the addition of error covariance paths would not have improved 

the fit for either the men’s or women’s model. 

Table 45 
Descriptive Statistics by Male Gender (n=243) 

Item  Statistic 
M SD Kurtosis Skewness 

SAT2 4.90 1.40 0.20 -0.66 
SAT29 4.96 1.48 0.27 -0.77 
SAT35 4.59 1.43 0.03 -0.39 
SAT39 5.03 1.47 0.60 -0.90 
SAT41 4.79 1.48 0.30 -0.70 
SAT43 4.47 1.44 0.16 -0.40 
SAT44 4.64 1.42 0.37 -0.47 
SAT45 4.97 1.45 0.37 -0.73 
SAT48 4.68 1.41 0.28 -0.42 
SAT49 4.67 1.46 -0.08 -0.35 
SAT51 5.08 1.40 0.19 -0.62 
SAT56 4.54 1.52 0.04 -0.43 
SAT57 4.24 1.69 -0.61 -0.36 
SAT59 4.68 1.52 -0.13 -0.47 
SAT63 4.74 1.47 0.24 -0.59 
SAT65 4.99 1.48 0.40 -0.80 
SAT66 4.49 1.62 -0.51 -0.43 
SAT68 5.16 1.43 0.42 -0.82 
SAT71 4.42 1.50 -0.16 -0.33 
SAT72 5.02 1.49 0.00 -0.70 
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Table 46 
Descriptive Statistics by Female Gender (n=280) 

Item Statistic 
M SD Kurtosis Skewness 

SAT2 5.06 1.21 0.33 -0.66 
SAT29 5.36 1.33 1.28 -1.12 
SAT35 4.92 1.37 -0.37 -0.37 
SAT39 5.49 1.20 0.61 -0.80 
SAT41 5.16 1.27 0.24 -0.64 
SAT43 4.89 1.29 0.29 -0.40 
SAT44 4.85 1.25 0.27 -0.42 
SAT45 5.21 1.37 0.63 -0.88 
SAT48 4.80 1.29 0.06 -0.30 
SAT49 4.95 1.35 0.18 -0.55 
SAT51 5.33 1.25 0.61 -0.69 
SAT56 4.96 1.31 0.13 -0.40 
SAT57 4.36 1.61 -0.49 -0.48 
SAT59 4.98 1.30 0.01 -0.52 
SAT63 5.17 1.21 -0.02 -0.41 
SAT65 5.45 1.24 0.17 -0.71 
SAT66 4.92 1.51 0.29 -0.81 
SAT68 5.54 1.18 0.71 -0.84 
SAT71 4.69 1.42 0.09 -0.42 
SAT72 5.55 1.22 1.24 -0.99 
 

Two additional CFAs were run. The first was the configural model, which 

evaluates whether the number of factors and pattern of indicator-factor loadings is 

equivalent across groups (Brown, 2006). The EQS code for this model is presented in 

Appendix E. Results for this CFA indicated an adequate model fit (see Table 47). Note 

that because ML estimation was used, the χ2 statistics for the configural model is the sum 

of the χ2 values for the single solutions. With the fit indices suggesting data-model fit, the 

interpretive conclusion was the single-factor satisfaction model and the factor pattern 

loadings were equivalent across the gender groups. 
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The final CFA evaluated the equality of factor loadings and error variance-

covariances. This procedure “entails specification of equality constraints for all freely 

estimated factor loadings that are similarly specified in both baseline models” (Byrne, 

2006, p. 238). The EQS code was identical to the code for the configural model except 

for the addition of the model parameters constrained to be equal across the comparison 

groups (see Appendix E). Results for this model also indicated a sufficient level of data-

model fit. The difference in the χ2 statistic for the configural and invariance models was 

not statistically significant at an alpha-level of .05, χ2
diff (39) = 57.26. The statistically 

nonsignificant result suggests the constraints tested were equivalent across groups, so no 

measurement invariance was detected. 

 
Table 47 
CFA Results for the Invariance Test of General Student Satisfaction by Gender 

 χ2 df χ2
diff Δdf CFI RMSEA RMSEA CI90 SRMR  

Single Group 
Solutions         

  Men (n=244)  513.625* 170   0.913 0.091 0.082 – 0.100 0.043 
  Women (n=280)  461.980* 170   0.907 0.078 0.070 – 0.087 0.048 
Configural Model 975.606* 340   0.910 0.085 0.078 – 0.091 0.045 
Measurement Model 
Invariance 1032.864 379 57.258 39 0.908 0.081 0.075 – 0.087 0.058 

*p < .00001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 
 
Results for Invariance Tests by Student Ethnicity 

For this analysis, the complete 2007 SSI data file was split into two separate files 

based on student ethnicity. For White students, the sample size was n=317, and for 

minority students n=215. Multivariate normality was reviewed for both ethnic groups 

using the MULTINOR scatter plots of the chi-square and Mahalanobis distance for the 20 
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items (see Figures 69 and 70). Eight cases were removed from the White student file, and 

5 cases were deleted from the minority student file. Case removal improved the MNE  

values (see Figures 71 and 72). 

Descriptive statistics were also calculated and reviewed for each ethnic group (see 

Tables 48 and 49). The average satisfaction rating for minority students was generally 

lower than the ratings provided by White students. Score variability was slightly higher 

for minority students. Kurtosis and skewness values were between -1.00 to +1.00 for all 

20 items for both student groups. No additional reviews or case removals were 

completed. 

 
Figure 69. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
White students’ scores (n=317). 
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Figure 70. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
minority students’ scores (n=215). 
 
 

 
Figure 71. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
White students’ scores after case removal (n=309). 



 

 192 

 
Figure 72. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
minority students’ scores (n=210) after case removal. 
 

EQS code was created for each tested model. Four CFA procedures were run for 

the gender variable. Two CFAs were single group solutions to determine the level of fit 

for the general satisfaction model by ethnic group. A review of the fit indices (see Table 

50) for the White and minority student samples indicated a better model fit for the White 

student group. The RMSEA value for the minority model was out of range for adequate 

fit. Yet, a review of the standardized residual matrix suggested that no residual value was 

determined to be statistically significant, so all parameter estimates exhibited reasonable 

fit for the minority student model. A review of the standardized factor loadings also 

suggested the latent variable (general satisfaction) accounted for 45% to 73% of the 

variance of the selected SSI items. Based on additional information provided by the CFA 

solution for the minority student sample, model fit was determined to be sufficient. 
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Both analyses included an application of the Lagrange multiplier test (LM Test). 

This test helps to indentify “which fixed parameters, if freely estimated, would lead to a 

significantly better-fitting model” (Byrne, 2006, p. 84). Byrne further explained that 

“statistically significant LM χ2 values would argue for the presence of factor cross-

loadings (i.e., a loading on more than one factor) and error covariances (correlated 

errors), respectively (p. 84). For the single solution CFAs, no LM χ2 statistic was 

determined to be statistically significant. This test suggested that the addition of error 

covariance paths would not have improved the fit for either student group. 

 
Table 48 
Descriptive Statistics by Ethnicity: White Students (n=309)  

Item  Statistic 
M SD Kurtosis Skewness 

SAT2 5.02 1.25 0.20 -0.66 
SAT29 5.25 1.35 0.76 -0.94 
SAT35 4.80 1.38 -0.28 -0.32 
SAT39 5.38 1.28 0.80 -0.94 
SAT41 5.02 1.34 0.53 -0.70 
SAT43 4.73 1.28 0.18 -0.22 
SAT44 4.79 1.26 0.16 -0.22 
SAT45 5.15 1.33 0.26 -0.73 
SAT48 4.71 1.30 -0.03 -0.12 
SAT49 4.81 1.34 0.18 -0.40 
SAT51 5.26 1.28 0.17 -0.60 
SAT56 4.79 1.31 -0.13 -0.14 
SAT57 4.29 1.65 -0.57 -0.34 
SAT59 4.91 1.37 0.00 -0.52 
SAT63 5.03 1.22 -0.10 -0.32 
SAT65 5.28 1.34 0.48 -0.79 
SAT66 4.91 1.43 -0.15 -0.54 
SAT68 5.41 1.29 0.70 -0.93 
SAT71 4.56 1.42 0.03 -0.34 
SAT72 5.42 1.32 0.98 -1.02 
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Table 49 
Descriptive Statistics by Ethnicity: Minority Students (n=210) 

Item Statistic 
M SD Kurtosis Skewness 

SAT2 4.95 1.37 0.46 -0.73 
SAT29 5.09 1.49 0.50 -0.90 
SAT35 4.72 1.48 -0.01 -0.50 
SAT39 5.13 1.44 0.78 0.78 
SAT41 4.98 1.43 0.38 0.38 
SAT43 4.66 1.50 0.20 -0.62 
SAT44 4.73 1.40 0.60 -0.71 
SAT45 5.07 1.48 0.61 -0.84 
SAT48 4.85 1.38 0.68 -0.66 
SAT49 4.85 1.51 -0.07 -0.58 
SAT51 5.18 1.39 0.66 -0.76 
SAT56 4.77 1.56 0.20 -0.68 
SAT57 4.41 1.59 -0.36 -0.58 
SAT59 4.76 1.42 -0.03 -0.47 
SAT63 4.94 1.46 0.35 -0.70 
SAT65 5.18 1.44 0.58 -0.88 
SAT66 4.46 1.71 -0.53 -0.56 
SAT68 5.28 1.35 0.75 -0.82 
SAT71 4.63 1.45 -0.12 -0.36 
SAT72 5.15 1.41 0.26 -0.70 
 

Two additional CFAs were run. The first was the configural model which 

evaluates whether the number of factors and pattern of indicator-factor loadings is 

equivalent across groups (Brown, 2006). Results for this CFA indicated an adequate 

model fit (see Table 50). With the fit indices suggesting data-model fit, the interpretive 

conclusion was the single-factor satisfaction model and the factor pattern loadings were 

equivalent across the ethnic groups. 

The final CFA evaluated the equality of factor loadings and error variance-

covariances. This procedure “entails specification of equality constraints for all freely 

estimated factor loadings that are similarly specified in both baseline models” (Byrne, 

2006, p. 238). The EQS code was identical to the code for the configural model except 
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for the addition of the model parameters constrained to be equal across the comparison 

groups. Results for this model also indicated a sufficient level of data-model fit. The 

difference in the χ2 statistic for the configural and invariance models was statistically 

significant at an alpha-level of .05, χ2
diff (39) = 136.97. Although the statistically 

significant result suggested the tested constraints were not equivalent across groups, the 

values for the CFA and SRMR fit indices of the baseline, configural, and invariance 

models were within the determination of acceptable fit. As a result, measurement 

invariance was determined to be absent from the ethnicity analyses.  

Table 50 
CFA Results for the Invariance Test of General Student Satisfaction by Ethnicity 

 χ2 df χ2
diff Δdf CFI RMSEA RMSEA CI90 SRMR  

Single Group 
Solutions         

  White (n=309) 565.644** 170   0.900 0.087 0.079 – 0.095 0.048 
  Minority (n=210) 469.745** 170   0.909 0.092 0.082 – 0.101 0.045 
Configural Model 939.489** 340   0.909 0.092 0.085 – 0.099 0.045 
Measurement Model 
Invariance 1076.458 379 136.969* 39 0.904   0.084 0.078 – 0.090 0.054 

*p < .05, **p < .00001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 
 
Results for Invariance Tests by Student Classification Level 

For this analysis, the complete 2007 SSI data file was split into two separate files 

based on student class level. The two files were divided into a lower level group (n=194) 

and an upper level group (n=332). Multivariate normality was reviewed for both groups 

using the MULTINOR scatter plots of the chi-square and Mahalanobis distance for the 

twenty items (see Figures 73 and 74). Six cases were removed from the upper level file. 

Case removal improved the MNE values (see Figure 75). 
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Descriptive statistics were also calculated and reviewed for each class level (see 

Tables 51 and 52). Upper level students had a slightly higher average satisfaction rating, 

but score variability was slightly higher for the lower level students. Kurtosis and 

skewness values were between -1.00 to +1.00 for all 20 items based on the two groups’ 

responses. No additional reviews or case removals were completed. 

 

 
Figure 73 Chi-square by Mahalanobis distance for the General Satisfaction construct: 
lower level students’ scores (n=194). 
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Figure 74. Chi-square by Mahalanobis distance for the General Student Satisfaction 
construct: upper level students’ scores (n=338). 
 

 
Figure 75. Chi-square by Mahalanobis distance for the General Satisfaction construct: 
upper level students’ scores after case removal (n=332). 
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EQS code was created for each tested model. Four CFA procedures were run for 

the class level variable. Two CFAs were single group solutions to determine the level of 

fit for the general satisfaction model by each level. A review of the fit indices (see Table 

53) indicated a slightly better fit for the lower level student sample. For the upper level 

student model, a review of the standardized residual matrix suggested that no residual 

value was determined to be statistically significant, so all parameter estimates exhibited 

reasonable fit. A review of the standardized factor loadings suggested the latent variable 

(General Satisfaction) accounted for 38% to 66% of the variance of the selected SSI 

items. Based on additional information provided by the CFA solution for the upper level 

student sample, model fit was determined to be sufficient. 

Both analyses included an application of the Lagrange Multiplier Test (LM Test). 

This test helps to indentify “which fixed parameters, if freely estimated, would lead to a 

significantly better-fitting model” (Byrne, 2006, p. 84). Byrne further explained that 

“statistically significant LM χ2 values would argue for the presence of factor cross-

loadings (i.e., a loading on more than one factor) and error covariances (correlated 

errors), respectively (p. 84). For both group CFAs, no LM χ2 statistic was determined to 

be statistically significant. Since the test model is a single-factor model, this test 

suggested that the addition of error covariance paths would not have improved the fit for 

either the lower or upper level student models. 
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Table 51 
Descriptive Statistics by Class Level: Lower Level Students (n=194) 

Item  Statistic 
M SD Kurtosis Skewness 

SAT2 5.02 1.36 0.38 -0.83 
SAT29 5.19 1.49 0.68 -0.96 
SAT35 4.61 1.49 -0.25 -0.37 
SAT39 5.12 1.47 0.63 -0.93 
SAT41 4.95 1.40 0.35 -0.69 
SAT43 4.66 1.40 0.43 -0.65 
SAT44 4.71 1.32 0.53 -0.52 
SAT45 5.04 1.52 0.37 -0.90 
SAT48 4.69 1.40 0.26 -0.43 
SAT49 4.74 1.41 0.17 -0.51 
SAT51 5.03 1.42 0.15 -0.60 
SAT56 4.74 1.51 -0.06 -0.48 
SAT57 4.31 1.56 -0.43 -0.44 
SAT59 4.81 1.41 0.45 -0.66 
SAT63 4.91 1.45 0.41 -0.77 
SAT65 5.19 1.38 0.89 -0.93 
SAT66 4.68 1.62 0.40 -0.59 
SAT68 5.24 1.34 0.50 -0.75 
SAT71 4.56 1.53 0.02 -0.53 
SAT72 5.36 1.47 0.82 -1.06 
 
Table 52 
Descriptive Statistics by Class Level: Upper Level Students (n=332) 
Item Statistic 

M SD Kurtosis Skewness 
SAT2 4.95 1.29 0.25 -0.59 
SAT29 5.14 1.41 0.69 -0.96 
SAT35 4.84 1.37 -0.10 -0.38 
SAT39 5.36 1.28 0.87 -0.89 
SAT41 5.00 1.38 0.41 -0.73 
SAT43 4.71 1.36 0.20 -0.33 
SAT44 4.77 1.34 0.35 -0.43 
SAT45 5.12 1.35 0.38 -0.67 
SAT48 4.77 1.34 0.20 -0.35 
SAT49 4.84 1.44 -0.01 -0.47 
SAT51 5.33 1.27 0.53 -0.69 
SAT56 4.77 1.38 0.31 -0.44 
SAT57 4.31 1.69 -0.61 -0.41 
SAT59 4.84 1.43 -0.23 -0.47 
SAT63 5.03 1.28 0.08 -0.37 
SAT65 5.27 1.38 0.30 -0.75 
SAT66 4.72 1.57 -0.13 -0.64 
SAT68 5.45 1.29 0.96 -0.98 
SAT71 4.56 1.42 -0.10 -0.26 
SAT72 5.27 1.32 0.40 -0.77 
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Two additional CFAs were run. The first was the configural model, which 

evaluated whether the number of factors and pattern of indicator-factor loadings is 

equivalent across groups (Brown, 2006). Results for this CFA indicated an adequate 

model fit (see Table 53). Note that because ML estimation was used, the χ2 statistics for 

the configural model is the sum of the χ2 values for the single solutions. With the fit 

indices suggesting data-model fit, the interpretive conclusion was the single-factor 

satisfaction model and the factor pattern loadings were equivalent across the class level 

groups. 

The final CFA evaluated the equality of factor loadings and error variance-

covariances. This procedure “entails specification of equality constraints for all freely 

estimated factor loadings that are similarly specified in both baseline models” (Byrne, 

2006, p. 238). The EQS code was identical to the code for the configural model except 

for the addition of the model parameters constrained to be equal across the comparison 

groups. Results for this model also indicated a sufficient level of data-model fit. The 

difference in the χ2 statistic for the configural and invariance models was not statistically 

significant at an alpha-level of .05, χ2
diff (39) = 58.67. The statistically nonsignificant 

result suggests the constraints tested were equivalent across groups, so no measurement 

invariance was detected. 
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Table 53 
CFA Results for the invariance test of General Student Satisfaction by Class Level 

 χ2 df χ2
diff Δdf CFI RMSEA RMSEA CI90 SRMR  

Single Group 
Solutions         

  Lower Level (n=194) 407.197* 170   0.917 0.085 0.074 – 0.095 0.044 
  Upper Level (n=332) 598.065* 170   0.901 0.087 0.080 – 0.095 0.046 
Configural Model 1005.262* 340   0.907 0.086 0.080 – 0.092 0.045 
Measurement Model 
Invariance 1063.929 379 58.667 39 0.905 0.083 0.077 – 0.089 0.057 

*p < .00001 
Note. CFI = comparative fit index, RMSEA = root mean-square error of approximation, 
SRMR = standardized root mean square. 
 
 

Summary 
 

This chapter provides a discussion of the results obtained from the statistical 

analyses. First, general data screening procedures for the 2004 and 2007 samples are 

described. These procedures were completed to ensure the integrity and accuracy of the 

research variables. Second, the measurement models for the 11 hypothesized SSI factor 

structure were subjected to CFA analyses to determine if there was sufficient evidence 

for sufficient model-data fit. Next, due to inconsistencies in the initial CFA findings, an 

alternate satisfaction model was developed based on the SSI information. Lastly, the new 

satisfaction model was validated by a second CFA using the 2007 institutional sample 

and final tests for model invariance were performed based on the new model across 

student gender, ethnicity, and class level groups.
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CHAPTER 5 

DISCUSSION AND RECOMMENDATIONS 

Introduction 

This chapter provides a discussion of the general conclusions based on the 

statistical findings for this investigation of the SSI. A summary of the specific findings 

for this study are described first. Second, the relevance for these findings to the fields of 

educational research and higher education are explained. Next, a comparison of these 

findings to the previous research conducted by Juillerat (1995) and Obiekwe (2000) is 

discussed. Lastly, the limitations for this study and recommendations for future research 

are presented. 

Findings of the Present Study 

For this study, there was little evidence for the multidimensional structure of the 

Noel-Levitz SSI. A single factor, termed General Satisfaction with College, was the lone 

unidimensional construct that emerged from the iterative CFA and EFA procedures. The 

20 SSI items used as indicators of General Satisfaction were related to a variety of 

campus characteristics, such as student perceptions of the campus environment, student 

interaction with faculty and staff, and student perceptions of tuition value. The single 

factor measurement model developed by this study exhibited good fit for the 2004 and 

2007 full sample tests. Of primary interest for this study was the measurement invariance 

tests for student gender, ethnicity, and class level. Results for the invariance tests 

indicated equivalence across the comparison groups for (a) the number of factors, (b) the  
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pattern of indicator-factor loadings, (c) the factor loadings, and (d) the item error 

variances. No measurement invariance was noted for the revised model. 

Based on these analyses, the measurement model derived from the SSI scores 

shows promise as being a more parsimonious and invariant model for measuring college 

student satisfaction. Regarding construct validity, the scores obtained from the research 

samples evidenced a general satisfaction construct. These findings also suggested that 

fewer than half of the original number of satisfaction items may be used as indicators for 

the satisfaction construct. 

Relevance of This Study for Educational Research 

This study utilized a number of suggested educational research practices and 

methodologies at an applied level. The most challenging aspect to these analyses was 

determining the standard or rules of thumb to determine if there was sufficient evidence 

for data-model fit. For a field of study where point estimates, confidence intervals, etc. 

help the educational researcher draw conclusions, it was disheartening to realize that the 

evaluative procedures used for CFA, and especially, tests for measurement invariance are 

not as concrete. Brown (2006) stated: “If the reader were to peruse published books and 

journal articles on this topic, he or she would note few areas of consensus in regards to 

recommended fit index cutoffs” (p. 86). Fan, Thompson, and Wang (1999) agreed and 

explained:  

One major problem caused by the variety of SEM [CFA] fit indexes is that they 

create some confusion in research practice. Not only are the rationales for 

different indexes unclear to many researchers, but clear guidelines are also 
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lacking for choosing among these indexes. Furthermore, most fit indexes have 

unknown distributional properties, thus making interpretation of sample fit 

indexes very difficult. (p. 59) 

Simulation studies have provided helpful information regarding the variety of factors 

related to interpreting goodness of fit indices; however, as Chen (2007) noted for any 

simulation study, “the findings are limited to the conditions investigated in the studies 

reported” (p. 502). Applied research like this study provides (a) information based on 

data that are not designed or constrained to a specific set of conditions and (b) additional 

source data that may be incorporated into meta-analytic studies for the further 

investigation of CFA practice. 

Relevance of This Study for Higher Education Research 

Although research in higher education falls under the auspices of educational 

research, this study’s investigation of the SSI provides an opportunity to better illustrate 

the application of basic measurement concepts to researchers within higher education. 

The interconnectedness between measurement and statistical analysis is an association 

that is not understood by many researchers in the social and behavioral sciences. 

Pedhazur and Schmelkin have claimed deficiencies in doctoral student training maintain 

the impression that “no special competencies are necessary for the development and use 

of measures, and it is, therefore, not surprising that little or no attention is given to 

properties of measures used in many research studies” (1991, p. 25). By using one of the 

more popular instruments for assessing college student satisfaction and subjecting the 

scores obtained from the instrument to further measurement scrutiny, this provided an 
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example for higher education researchers demonstrating the importance of measurement 

principles for research on college student satisfaction. 

From the real world perspective, this study also contributed to the vast amount of 

research currently available on student satisfaction. By reviewing the SSI and developing 

an alternate model for the measure of college student satisfaction, this study presents a 

simple model that can be used as a basis for other measurement or substantive studies. 

Additional validation studies could be conducted to determine if measurement invariance 

holds across other variables regularly described in college student satisfaction research. 

This study amassed information from multiple disciplines that have investigated 

college student satisfaction. Typically, researchers in higher education or consumer 

research have relied on previous research within their given field to frame a satisfaction 

research study. After reviewing the plethora of information currently available on student 

satisfaction, I believe it is safe to say there is still much more to be learned about college 

student satisfaction, including but not limited to its accurate and consistent measure to its 

short-term and long-term impact on student outcomes. The multidisciplinary literature 

review presented for this study will facilitate future investigations into the satisfaction 

construct. 

Comparison of Findings to Previous Research 

The lack of evidence for a multidimensional measure for college student 

satisfaction in this study is a finding similar to the conclusion drawn by Obiekwe (2000). 

Though his study used the Community, Junior, and Technical College version of the SSI, 

he claimed the “SSI is an instrument that appears to have two latent variables, and that 
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satisfaction data is the best data set to be used in the evaluations of the instrument” 

(Obiekwe, 2000, p. 8). The two latent variables that emerged from his study were not 

identified by name, but the two-factor measurement model presented in his paper appears 

to represent latent factors as student satisfaction with Institutional Atmosphere and 

Instructional Services. Obiekwe’s study did not use item-level data, rather he used the 

total score for each of the 11 subscales as the indicator variables for the CFAs. For these 

analyses, the assumption was that the 11 subscales on the SSI truly measured the 11 

different aspects of student satisfaction. This was not the approach taken for this study. 

The measurement models tested by CFA were based on item-level data and only a single 

latent factor emerged based on data used for this study. 

Juillerat’s (1995) study focused on the psychometrics of the SSI. The EFA 

procedures were common to both studies; however, she used the importance responses to 

determine the subscales structure. I used the satisfaction responses. Her decision to use 

the importance scores for the EFA was due to a “substantial number of (satisfaction) 

items that appeared on illogical factors” (Juillerat, 1995, p. 103). This statement causes a 

number of concerns. First, if there was already a hypothesized structure for the SSI prior 

to her study, then a CFA rather than EFA would have been the more appropriate 

methodology to employ. Second, it would have been helpful to know what satisfaction 

loadings appeared on which illogical factor(s). These results may have provided evidence 

for a very different SSI structure, one with fewer than 11 subscales had the satisfaction 

EFA been reviewed further. 
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My study was only concerned with the satisfaction ratings. Given that the SSI 

purports to measure different aspects (via the subscales) of satisfaction (and importance), 

it was logical to utilize CFA to test whether the satisfaction ratings for items specific to a 

given subscale were indeed reflective of that aspect of student satisfaction with college. 

Although there was sufficient evidence for data-model fit for the satisfaction items, the 

lack of large and consistent fit indices across all CFAs for the subscale measurement 

models resulted in the exploratory procedures. It is interesting to note there were similar 

findings in the percentage of variance explained by the EFAs across studies. Juillerat 

noted that for the importance items, the 12-factor solution accounted for 60% of the total 

variance with Factor I accounting for 32.4% of the common variance. The structure 

matrix for the Oblimin-rotated EFA indicated that 63 of the 79 items had factor loadings 

> |.30|. Results for this EFA indicated the 11-factor solution accounted for 61% of the 

variance, and the first factor accounted for 38.6% of the common variance. All 73 items 

had pattern/structure coefficients > |.40|. It appears that the SSI exhibited a dominant 

factor in both studies.  

Limitations and Recommendations for Future Research 

Although the model exhibited fit for two different samples, the generalizability of 

this model to other institutions cannot be assumed. The university from which the data 

samples were obtained is typically described as a commuter school. Further invariance 

tests across different institution types would offer yet another piece of information 

regarding student satisfaction as measured by the SSI. The initial sampling procedures 

used by the IR office to derive the SSI samples were unclear. Should this study be 
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replicated for a future SSI administration, attention to sample size and representativeness 

must be addressed. Because of the sensitivity of the goodness of fit indices to issues of 

sample size, such considerations must be made at the onset of the study. These issues 

were not considered before the advent of this study. 

Further research on college student satisfaction should include measurement 

studies, especially tests for measurement invariance. Cheung and Rensvold (2002) 

explained:  

“Measurement invariance is critically important when comparing groups. If 

measurement invariance cannot be established, then the finding of a between-

group difference cannot be unambiguously interpreted. One does not know if it is 

due to a true attitudinal difference, or to different psychometric responses to the 

scale items.” (p. 233-234) 

Because little attention has been given to the psychometric properties of the satisfaction 

instrumentation, it is possible that invariance issues may explain a portion of the 

inconsistent findings between comparison groups. 

As previously mentioned, interpretive difficulties with the CFA fit indices are 

well documented. Simulation studies are the primary source for determining cutoff values 

for assessing data-model fit. However, I’d be interested to see if a meta-analytic 

technique could be established to provide practical interpretive assistance for college 

student satisfaction, or any other construct of interest. Such analyses would employ a 

logistic regression approach to determine fit or lack of fit (dependent variable). The 

various fit indices compiled from measurement studies for the construct of interest would 
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serve as the independent variables. The strength of relationship between the dependent 

and independent variables could guide a researcher to the use of a specific fit index for a 

given measurement instrument. If such a technique shows promise, this may stimulate 

interest in measurement studies for which the meta data would be derived. 

Based on this study and recommendations made by Juillerat (1995), research on 

the SSI’s performance as a measure of college student satisfaction (and importance) 

should continue. Like previous research on student satisfaction, findings were 

inconsistent across the studies reviewing the SSI. The availability of an instrument that 

will consistently and truthfully provide student satisfaction scores is a valuable 

commodity for higher education research. Such an instrument must consider established 

theory that includes a student satisfaction component. For example, Tinto’s theory of 

student departure postulates that “satisfying and rewarding encounters with the formal 

and informal academic and social systems of the institution are presumed to lead to 

greater integration in those systems and thus to student retention” (Pascarella & 

Terenzini, 1991, p. 51). The academic systems are defined by student academic 

performance and faculty/staff interaction. The social system is defined by student 

extracurricular activities and peer-group interactions (Tinto, 1987). Though the SSI does 

address these systems from a student satisfaction perspective, it does not quantify the 

level of student involvement in these systems. Yet, would it still be possible to use 

satisfaction scores obtained from the SSI in student persistence models based on theory 

proposed by Tinto, Astin, etc. with some level of consistency and accuracy? If not, then 

further confusion and conflicting results will continue to plague the literature on college 



 

 210 

student satisfaction. Noel-Levitz, Inc. is in an excellent position to assist the higher 

education research community with a wealth of information. Should they decide to 

release the data collected from years of SSI administrations, as well as their research 

findings based on these data, the advancement of research on college student satisfaction 

could be refined and knowledge of student satisfaction could revise current theory or 

create innovative new theories. 

Summary 

Research on college student satisfaction, as a construct, has not been as plentiful 

in the past decade. The evaluation of instrumentation that purports to measure college 

student satisfaction is a necessary procedure for the advancement of knowledge on the 

satisfaction construct. The material presented in this study has illustrated the intimate 

relationship between measurement and statistical analysis. Although measurement 

analyses are a time-consuming process (and certainly not as exciting as a statistically 

significant result for substantive research), they are essential for understanding the 

psychometrics characterized by a set of scores obtained from a survey, or any other form 

of assessment instrument. 
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FACULTY INSTRUCTIONAL LETTER FOR THE FALL 2004 & 2007 SSI 

ADMINISTRATIONS 



 

 212 

To:______________________ 
 
Subject: Fall Student Satisfaction Inventory 
 
The Office of Institutional Research and Accreditation is collaborating with University faculty to 
administer the Student Satisfaction Inventory to examine student satisfaction and the importance 
of campus issues to students. The Student Satisfaction Inventory, a product of Noel-Levitz, Inc., 
has been widely used by institutions of higher education to identify issues relevant to student 
retention rates. As our university prepares for the upcoming SACS Reaffirmation process, it is 
important that we ask you to collaborate in successfully administering the Student Satisfaction 
Inventory so that we can collect critical data for our university.  
 
Students in your class have been selected as a part of the survey sample, which was drawn from 
the current student population by applying a stratified random sampling technique. Please be 
advised that your class has been chosen to reflect the total student population based on selected 
factors, including the major, classification, gender, and ethnicity of the students.  
 
Please administer the Student Satisfaction Inventory in the class period of your choice 
between now and November 5th.  It should take students about 15 minutes to complete the 
survey. If you find administering this survey to be difficult, please notify the Office of 
Institutional Research and Accreditation at x-2085 immediately, so we can enlist another 
class. Please keep in mind that this is a commissioned project, and we cannot allow any 
surveys to be unused.    
 
To administer the Student Satisfactory Inventory: 
 

1. Please find the surveys from the packet and distribute them to the students during the 
class period. Most of the students will complete in less than 15 minutes. Survey 
instructions are printed on the form in a self-explanatory format. Please remind the 
students to use a No. 2 pencil only (Do not use ink or ball point pen). 

2. Please collect the completed surveys from students and place the survey forms back in 
this envelope. Peel the white plastic from the flap and seal the envelope. 

3. Please cross out your name at the top and circle the Institutional Research and 
Accreditation address at the bottom of the page. 

4. Please return the envelope to the Institutional Research and Accreditation through 
campus mail. 

 
The surveys are very important to the university. If you have any questions with regard to this 
request, please feel free to contact Dr. Allen Clark, Associate Director at x-2085. 
 
We appreciate your participation.
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APPENDIX B 

STUDENT INSTRUCTIONAL LETTER FOR THE FALL 2004 & 2007 SSI 

ADMINISTRATIONS 
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Dear Student, 
 
As a student of the University your opinion is important to the University’s faculty, staff, 
and administration. We are very interested in your level of satisfaction with your 
experiences at the University. The data collected from this survey will be used in support 
of “Excellence in Student-Centered Education,” the first Strategic Goal for the 
University. 
 
VERY IMPORTANT - Please do not provide your social security number, as 
requested on the back page of the survey instrument. 
 
Noel-Levitz will provide data from our selected peer group and all responding national 
public four year institutions, which the Institutional Research Office will use for 
comparison between the satisfaction levels of the University’s students and the 
satisfaction levels of the University’s peer institutions. 
 
We recognize that your class time is very important and we want to thank you for taking 
10 to 15 minutes to answer this survey instrument. Please watch the campus publications 
to see how these data are used in the future. 
 
Appreciatively, 
 
Dr. Allen Clark 
Director of Institutional Research and Accreditation
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SPSS Rel. 14 SYNTAX FOR ANLAYSIS PROCEDURES
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**DATA SCREENING PROCEDURES - 2004 Administration**. 
**1) Remove unnecessary variables. 
SAVE OUTFILE='C:\Documents and Settings\Leslie\Desktop\NL2004_SAT.sav' 
 /DROP=IMP1 IMP2 IMP3 IMP4 IMP5 IMP6 IMP7 IMP8 IMP9 IMP10 IMP11 IMP12 IMP13 
 IMP14 IMP15 IMP16 IMP17 IMP18 IMP19 IMP20 IMP21 IMP22 IMP23 IMP24 IMP25 
 IMP26 IMP27 IMP28 IMP29 IMP30 IMP31 IMP32 IMP33 IMP34 IMP35 IMP36 IMP37 
 IMP38 IMP39 IMP40 IMP41 IMP42 IMP43 IMP44 IMP45 IMP46 IMP47 IMP48 IMP49 
 IMP50 IMP51 IMP52 IMP53 IMP54 IMP55 IMP56 IMP57 IMP58 IMP59 IMP60 IMP61 
 IMP62 IMP63 IMP64 IMP65 IMP66 IMP67 IMP68 IMP69 IMP70 IMP71 IMP72 IMP73 
 IMP74 IMP75 IMP76 IMP77 IMP78 IMP79 IMP80 IMP81 IMP82 IMP83 IMP84 IMP85 
 IMP86 IMP87 IMP88 IMP89 IMP90 IMP91 IMP92 IMP93 IMP94 IMP95 IMP96 IMP97 
 IMP98 IMP99 IMP100 SAT90 SAT91 SAT92 SAT93 SAT94 SAT95 SAT96 SAT97 SAT98 
 BLANK1 BLANK2 AGE CURENR CURLOAD CURRGPA EDUGOAL EMPLOY CURRRES 
RESCLASS 
 DISAB CHOICE CAMPUS BLANK3 BLANK4 BLANK5 BLANK6 BLANK7 BLANK8 MAJOR 
 /COMPRESSED. 
 
GET 
 FILE='C:\Documents and Settings\Leslie\Desktop\NL2004_SAT.sav'. 
 DATASET NAME NL2004_SAT WINDOW=FRONT. 
 
**2) Remove unnecessary records - graduate level students removed. 
FILTER OFF. 
USE ALL. 
SELECT IF(CLASSLEV = '1' or CLASSLEV = '2' or CLASSLEV = '3' or CLASSLEV = 
 '4'). 
EXECUTE . 
 
**3) Review variables for coding errors.  
FREQUENCIES 
 VARIABLES=SAT1 SAT2 SAT3 SAT4 SAT5 SAT6 SAT7 SAT8 SAT9 SAT10 SAT11 SAT12 
 SAT13 SAT14 SAT15 SAT16 SAT17 SAT18 SAT19 SAT20 SAT21 SAT22 SAT23 SAT24 
 SAT25 SAT26 SAT27 SAT28 SAT29 SAT30 SAT31 SAT32 SAT33 SAT34 SAT35 SAT36 
 SAT37 SAT38 SAT39 SAT40 SAT41 SAT42 SAT43 SAT44 SAT45 SAT46 SAT47 SAT48 
 SAT49 SAT50 SAT51 SAT52 SAT53 SAT54 SAT55 SAT56 SAT57 SAT58 SAT59 SAT60 
 SAT61 SAT62 SAT63 SAT64 SAT65 SAT66 SAT67 SAT68 SAT69 SAT70 SAT71 SAT72 
 SAT73 SAT74 SAT75 SAT76 SAT77 SAT78 SAT79 SAT80 SAT81 SAT82 SAT83 SAT84 
 SAT85 SAT86 SAT87 SAT88 SAT89 SAT99 SAT100 SAT101 GENDER ETHNIC CLASSLEV 
 /STATISTICS=MINIMUM MAXIMUM 
 /ORDER= ANALYSIS . 
 
**4) Recode demographic variables for grouping categories - gender is already coded. 
*ETHNICITY - Caucasian & Non-Caucasian*. 
RECODE 
 ETHNIC 
 ('1'=2) ('2'=2) ('3'=2) ('4'=1) ('5'=2) ('6'=2) (ELSE=SYSMIS) INTO 
 ETHNC. 
VARIABLE LABELS ETHNC 'Student ethnicity for anlaysis'. 
EXECUTE . 
 
*CLASS LEVEL - Lower Level & Upper Level*. 
RECODE 
 CLASSLEV 
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 ('1'=1) ('2'=1) ('3'=2) ('4'=2) (ELSE=SYSMIS) INTO 
 CLASSLVL. 
VARIABLE LABELS CLASSLVL 'Student class level for anlaysis'. 
EXECUTE . 
*****STUDENTS WITHOUT VALID GENDER, ETHNICITY, AND CLASS LEVEL CODES ARE 
DELETED. 
**5) Subscale calculations for determining the number of surveys with complete data. 
*Computes average Satisfaction subscales. Averages will not be calculated if one or more items 
are missing – SAT35 & SAT72 ARE NOT INCLUDED IN THE SUBSCALES. 
COMPUTE SAT_AA = (SAT33+SAT6+SAT55+SAT14+SAT19)/5 . 
EXECUTE . 
COMPUTE SAT_CC = 
(SAT66+SAT7+SAT41+SAT57+SAT29+SAT59+SAT2+SAT67+SAT51+SAT45+SAT3+SAT71+ 
SAT62+SAT10+SAT37+SAT60+SAT1)/17. 
EXECUTE . 
COMPUTE SAT_CL = 
(SAT73+SAT67+SAT63+SAT64+SAT38+SAT23+SAT52+SAT46+SAT56+SAT31+SAT40+SAT3
0+SAT42+SAT24+SAT9 )/15. 
EXECUTE . 
COMPUTE SAT_CSS = (SAT26+SAT18+SAT49+SAT44+SAT32+SAT13+SAT54)/7. 
EXECUTE . 
COMPUTE SAT_CON= (SAT25+SAT14+SAT59+SAT3+SAT22+SAT30)/6. 
EXECUTE . 
COMPUTE SAT_IE = 
(SAT16+SAT8+SAT68+SAT58+SAT69+SAT39+SAT25+SAT65+SAT41+SAT47+SAT70+SAT61
+SAT53+SAT3)/14. 
EXECUTE . 
COMPUTE SAT_RFA = (SAT17+SAT12+SAT4+SAT5+SAT43+SAT48)/6 . 
EXECUTE . 
COMPUTE SAT_RE = (SAT34+SAT11+SAT27+SAT50+SAT20)/5 . 
EXECUTE . 
*COMPUTE SAT_RDP = (SAT84+SAT85+SAT86+SAT87+SAT88+SAT89)/6 . 
*EXECUTE . 
COMPUTE SAT_SS = (SAT7+SAT21+SAT28+SAT36)/4 . 
EXECUTE . 
COMPUTE SAT_SE = (SAT57+SAT27+SAT2+SAT71+SAT15+SAT22+SAT13+SAT60)/8 . 
EXECUTE . 
COMPUTE SAT_SC = (SAT29+SAT59+SAT2+SAT45+SAT10+SAT1)/6 . 
EXECUTE . 
 
**6) Recode SYSMIS values to a value of 1 - will help to determine which subscale(s) missing for 
each survey. 
RECODE 
 SAT_AA 
 (SYSMIS=1) INTO AA_Miss . 
VARIABLE LABELS AA_Miss 'SAT_AA Missing'. 
EXECUTE . 
 
RECODE 
 SAT_CC 
 (SYSMIS=1) INTO CC_Miss . 
VARIABLE LABELS CC_Miss 'SAT_CC Missing'. 
EXECUTE . 
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RECODE 
 SAT_CL 
 (SYSMIS=1) INTO CL_Miss . 
VARIABLE LABELS CL_Miss 'SAT_CL Missing'. 
EXECUTE . 
 
RECODE 
 SAT_CSS 
 (SYSMIS=1) INTO CSS_Miss . 
VARIABLE LABELS CSS_Miss 'SAT_CSS Missing'. 
EXECUTE . 
 
RECODE 
 SAT_CON 
 (SYSMIS=1) INTO CON_Miss . 
VARIABLE LABELS CON_Miss 'SAT_CON Missing'. 
EXECUTE . 
 
RECODE 
 SAT_IE 
 (SYSMIS=1) INTO IE_Miss . 
VARIABLE LABELS IE_Miss 'SAT_IE Missing'. 
EXECUTE . 
 
RECODE 
 SAT_RFA 
 (SYSMIS=1) INTO RFA_Miss . 
VARIABLE LABELS RFA_Miss 'SAT_RFA Missing'. 
EXECUTE . 
 
RECODE 
 SAT_RE 
 (SYSMIS=1) INTO RE_Miss . 
VARIABLE LABELS RE_Miss 'SAT_RE Missing'. 
EXECUTE . 
 
RECODE 
 SAT_SS 
 (SYSMIS=1) INTO SS_Miss . 
VARIABLE LABELS SS_Miss 'SAT_SS Missing'. 
EXECUTE . 
 
RECODE 
 SAT_SE 
 (SYSMIS=1) INTO SE_Miss . 
VARIABLE LABELS SE_Miss 'SAT_SE Missing'. 
EXECUTE . 
 
RECODE 
 SAT_SC 
 (SYSMIS=1) INTO SC_Miss . 
VARIABLE LABELS SC_Miss 'SAT_SC Missing'. 
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EXECUTE . 
 
*Compute overall MISSING total. 
COMPUTE TOT_Miss = SUM(AA_Miss,CC_Miss,CL_Miss, CSS_Miss, CON_Miss, IE_Miss, 
RFA_Miss, RE_Miss, SS_Miss, SE_Miss, SC_Miss) . 
EXECUTE . 
 
SAVE OUTFILE='C:\Documents and Settings\Leslie\Desktop\NL2004_SAT.sav' 
 /COMPRESSED. 
 
*Check frequencies for missing subscale counts. 
FREQUENCIES 
 VARIABLES=AA_Miss CC_Miss CL_Miss CSS_Miss CON_Miss IE_Miss RFA_Miss 
 RE_Miss SS_Miss SE_Miss SC_Miss TOT_Miss 
 /ORDER= ANALYSIS . 
 
*Review percentages and pattern of missing subscale data. 
*AA_Miss. 
CROSSTABS 
 /TABLES=AA_Miss BY CC_Miss CL_Miss CSS_Miss CON_Miss IE_Miss RFA_Miss RE_Miss 
SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*CC_Miss. 
CROSSTABS 
 /TABLES=CC_Miss BY CL_Miss CSS_Miss CON_Miss IE_Miss RFA_Miss RE_Miss SS_Miss 
SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*CL_Miss. 
CROSSTABS 
 /TABLES=CL_Miss BY CSS_Miss CON_Miss IE_Miss RFA_Miss RE_Miss SS_Miss SE_Miss 
SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*CSS_Miss. 
CROSSTABS 
 /TABLES=CSS_Miss BY CON_Miss IE_Miss RFA_Miss RE_Miss SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*CON_Miss. 
CROSSTABS 
 /TABLES=CON_Miss BY IE_Miss RFA_Miss RE_Miss SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
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 /COUNT ROUND CELL . 
 
*IE_Miss. 
CROSSTABS 
 /TABLES=IE_Miss BY RFA_Miss RE_Miss SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*RFA_Miss. 
CROSSTABS 
 /TABLES=RFA_Miss BY RE_Miss SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
*RE_Miss. 
CROSSTABS 
 /TABLES=RE_Miss BY SS_Miss SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*SS_Miss. 
CROSSTABS 
 /TABLES=SS_Miss BY SE_Miss SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*SE_Miss. 
CROSSTABS 
 /TABLES=SE_Miss BY SC_Miss 
 /FORMAT= AVALUE TABLES 
 /CELLS= COUNT 
 /COUNT ROUND CELL . 
 
*Missing item counts. 
FREQUENCIES 
 VARIABLES=SAT1 SAT2 SAT3 SAT4 SAT5 SAT6 SAT7 SAT8 SAT9 SAT10 SAT11 SAT12 
 SAT13 SAT14 SAT15 SAT16 SAT17 SAT18 SAT19 SAT20 SAT21 SAT22 SAT23 SAT24 
 SAT25 SAT26 SAT27 SAT28 SAT29 SAT30 SAT31 SAT32 SAT33 SAT34 SAT35 SAT36 
 SAT37 SAT38 SAT39 SAT40 SAT41 SAT42 SAT43 SAT44 SAT45 SAT46 SAT47 SAT48 
 SAT49 SAT50 SAT51 SAT52 SAT53 SAT54 SAT55 SAT56 SAT57 SAT58 SAT59 SAT60 
 SAT61 SAT62 SAT63 SAT64 SAT65 SAT66 SAT67 SAT68 SAT69 SAT70 SAT71 SAT72 
 SAT73 SAT74 SAT75 SAT76 SAT77 SAT78 SAT79 SAT80 SAT81 SAT82 SAT83 SAT84 
 SAT85 SAT86 SAT87 SAT88 SAT89 
 /ORDER= ANALYSIS . 
 
 
*Determine the subgroup count based on completed surveys. 
USE ALL. 
COMPUTE filter_$=(SYSMIS(TOT_Miss)). 
VARIABLE LABEL filter_$ 'SYSMIS(TOT_Miss) (FILTER)'. 
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VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'. 
FORMAT filter_$ (f1.0). 
FILTER BY filter_$. 
EXECUTE . 
 
*Review frequencies for grouping variables. 
FREQUENCIES 
 VARIABLES=GENDER ETHNC CLASSLVL 
 /BARCHART FREQ 
 /ORDER= ANALYSIS . 
 
****MULTINOR PROGRAM CODE – Adapted from Henson (1999) – One 
subscale included for this example.***** 
Title 'Multivariate normality test for – 2004 FINAL SAMPLE: Academic Advising'. 
SET BLANKS = SYSMIS UNDEFINED=WARN PRINTBACK=LISTING. 
GET 
 FILE='C:\Documents and Settings\PhD Work\Dissertation\Data\NL2004\NL_04_nomiss.sav'. 
DATASET NAME DataSet2 WINDOW=FRONT. 
EXECUTE. 
 
COMPUTE y=$casenum. 
PRINT FORMATS y(F5). 
 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /DEPENDENT y 
 /METHOD=ENTER sat6 sat14 sat19 sat33 sat55 
 /SAVE MAHAL. 
 
SORT CASES BY MAH_1(A). 
EXECUTE. 
 
LIST VARIABLES=y sat6 sat14 sat19 sat33 sat55 mah_1 
 /FORMAT=NUMBERED. 
 
LOOP #i=1 TO 490. 
COMPUTE p=($casenum-.5)/490. 
COMPUTE chisq=idf.chisq(p,5). 
END LOOP. 
 
 
*PLOT. 
 * VERTICAL='CHI SQUARE'/. 
 *HORIZONTAL='MAHALANOBIS DISTANCE'/. 
 *PLOT=chisq WITH MAH_1. 
**PLOT command no longer supported by SPSS - per SPSS warning note. 
 
GRAPH 
 /SCATTERPLOT(BIVAR)=MAH_1 WITH chisq 
 /MISSING=LISTWISE . 
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PRINT FORMATS p chisq (F8.5). 
LIST VARIABLES=y p MAH_1 chisq 
 /FORMAT=NUMBERED. 
 
****PARALLEL ANALYSIS CODE – Adapted from Thompson & Daniel 
(1996)***** 
TITLE 'PARALLEL ANALYSIS FOR THE 2004 SSI ADMINISTRATION'. 
INPUT PROGRAM. 
 LOOP #1 = 1 TO 493. 
 DO REPEAT V = SAT1 TO SAT73. 
 COMPUTE V = RND(NORMAL(7/6)+4). 
IF (V LT 1)V = 1. 
IF (V GT 7)V = 7. 
END REPEAT. 
END CASE. 
END LOOP. 
END FILE. 
END INPUT PROGRAM. 
EXECUTE. 
*****Conduct EFA once data randomly generated. SPSS will create new data for EFA***** 



 

 223 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 

VARIANCE-COVARIANCE MATRICES FOR CFA OF SSI MEASUREMENT 

MODELS 
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Academic Advising: 
 SAT6 SAT14 SAT19 SAT33 SAT55 
SAT6 2.336     
SAT14 1.600 2.252    
SAT19 1.400 1.645 2.301   
SAT33 1.438 1.312 1.367 2.484  
SAT55 0.944 0.866 0.878 1.211 2.141 
 
 
 
 
 
 
Campus Climate: 
 SAT1 SAT2 SAT3 SAT7 SAT10 SAT29 SAT37 SAT41 SAT45 SAT51 SAT57 SAT59 SAT60 SAT62 SAT66 SAT67 SAT71 
SAT1 2.098                 
SAT2 1.148 2.066                
SAT3 1.068 1.519 2.190               
SAT7 0.610 0.753 0.769 1.689              
SAT10 0.752 1.061 1.070 0.761 1.726             
SAT29 1.282 1.101 1.995 0.777 0.889 2.130            
SAT37 1.047 0.863 0.792 0.730 0.722 1.370 2.355           
SAT41 0.777 0.909 0.777 0.661 0.813 1.121 1.156 1.816          
SAT45 1.052 1.029 0.883 0.649 0.791 1.329 1.314 1.215 1.929         
SAT51 0.893 0.898 0.802 0.709 0.749 1.147 1.131 1.040 1.187 1.862        
SAT57 0.986 1.346 1.115 0.711 1.042 1.247 1.316 1.187 1.286 0.880 3.147       
SAT59 1.017 1.295 1.177 0.747 1.020 1.257 1.302 1.244 1.301 0.945 1.837 2.321      
SAT60 0.788 0.744 0.748 0.516 0.704 0.877 0.946 0.876 0.928 0.867 1.179 1.205 2.014     
SAT62 0.630 0.753 0.681 0.612 0.681 0.959 0.958 1.077 0.954 0.830 0.993 1.120 0.725 1.861    
SAT66 0.949 1.128 1.104 0.867 1.024 1.307 1.156 0.841 1.207 1.164 1.536 1.511 1.083 0.928 2.951   
SAT67 0.822 0.952 0.805 0.701 0.760 1.120 0.983 0.884 0.981 1.077 1.081 1.043 0.622 0.883 1.288 2.192  
SAT71 0.728 0.908 0.763 0.646 0.942 0.919 1.145 0.990 0.951 0.937 1.350 1.254 0.945 0.848 1.258 1.053 2.163 
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Campus Life: 
 SAT9 SAT23 SAT24 SAT30 SAT31 SAT38 SAT40 SAT42 SAT46 SAT52 SAT56 SAT63 SAT64 SAT67 SAT73 
SAT9 1.684               
SAT23 0.349 1.886              
SAT24 0.613 0.707 1.893             
SAT30 0.532 0.916 0.714 1.803            
SAT31 0.730 0.445 0.626 0.652 1.576           
SAT38 0.478 0.725 0.571 0.787 0.456 2.248          
SAT40 0.381 0.833 0.603 1.121 0.666 0.718 1.885         
SAT42 0.428 0.478 0.637 0.590 0.606 0.626 0.746 1.739        
SAT46 0.636 0.629 0.583 0.786 0.788 0.624 0.833 0.904 1.843       
SAT52 0.575 0.520 0.650 0.676 0.695 0.689 0.697 0.808 0.958 1.758      
SAT56 0.574 0.508 0.568 0.750 0.653 0.704 0.642 0.902 0.810 0.923 1.764     
SAT63 0.519 0.530 0.616 0.750 0.701 0.551 0.811 0.763 0.870 0.921 0.933 1.773    
SAT64 0.575 0.582 0.770 0.876 0.798 0.640 0.872 0.820 0.923 1.121 0.939 1.057 2.385   
SAT67 0.583 0.546 0.524 0.611 0.708 0.528 0.620 0.658 0.803 0.897 0.956 0.955 0.869 2.197  
SAT73 0.546 0.709 0.548 0.811 0.678 0.690 0.827 0.781 0.901 1.042 1.000 1.001 1.103 0.979 2.784 
 
Campus Support Services: 
 SAT3 SAT18 SAT26 SAT32 SAT44 SAT49 SAT54 
SAT3 2.228       
SAT18 0.624 1.494      
SAT26 0.617 0.732 1.798     
SAT32 0.512 0.554 0.698 1.823    
SAT44 0.827 0.534 0.687 0.827 1.731   
SAT49 0.878 0.613 0.597 0.780 0.955 2.201  
SAT54 0.584 0.546 0.629 0.542 0.840 0.891 1.923 
 
Concern for Individual: 
 SAT3 SAT14 SAT22 SAT25 SAT30 SAT59 
SAT3 2.212      
SAT14 1.120 2.262     
SAT22 0.874 0.851 1.685    
SAT25 1.006 0.741 0.862 2.202   
SAT30 0.684 0.567 0.651 0.716 1.833  
SAT59 1.183 0.902 1.049 1.232 0.858 2.319 
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Instructional Effectiveness: 
 SAT3 SAT8 SAT16 SAT25 SAT39 SAT41 SAT47 SAT53 SAT58 SAT61 SAT65 SAT68 SAT69 SAT70 
SAT3 2.207              
SAT8 0.942 1.817             
SAT16 0.972 1.181 1.913            
SAT25 1.994 0.854 0.991 2.215           
SAT39 0.905 0.922 0.970 1.009 1.698          
SAT41 0.755 0.801 0.887 0.979 1.094 1.847         
SAT47 0.989 0.820 0.815 0.961 0.852 0.748 1.966        
SAT53 1.019 0.818 0.941 1.095 0.905 0.996 1.077 2.211       
SAT58 1.004 1.036 1.066 1.024 1.058 1.000 0.973 0.980 2.106      
SAT61 0.740 0.788 0.833 0.911 0.734 0.917 0.858 0.912 1.028 1.752     
SAT65 0.837 0.825 0.876 1.206 0.923 0.896 1.006 1.057 1.207 0.950 2.028    
SAT68 0.836 0.981 1.020 1.191 1.015 0.932 0.945 0.965 1.183 0.988 1.170 1.813   
SAT69 0.693 0.869 0.838 1.089 1.027 0.970 0.782 1.042 0.983 0.851 1.095 1.223 2.028  
SAT70 0.809 0.817 0.755 0.931 0.695 0.855 0.920 0.955 0.974 1.021 0.875 1.076 1.069 2.463 
 
Recruitment & Financial Aid 
 SAT4 SAT5 SAT12 SAT17 SAT43 SAT48 
SAT4 2.175      
SAT5 1.145 2.540     
SAT12 0.928 1.553 2.530    
SAT17 0.986 1.395 1.408 2.682   
SAT43 1.084 1.023 0.780 0.941 1.889  
SAT48 0.905 0.719 0.744 0.880 1.077 1.782 
 
Registration Effectiveness: 
 SAT11 SAT20 SAT27 SAT34 SAT50 
SAT11 2.586     
SAT20 0.847 1.740    
SAT27 1.119 0.754 2.286   
SAT34 1.348 0.923 1.334 3.384  
SAT50 1.071 0.812 0.982 1.294 2.342 
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Safety and Security: 
 SAT7 SAT21 SAT28 SAT36 
SAT7 1.742    
SAT21 0.448 3.037   
SAT28 0.999 0.817 2.356  
SAT36 0.568 0.615 0.713 1.607 
 
 
 
Service Excellence 
 SAT2 SAT13 SAT15 SAT22 SAT27 SAT57 SAT60 SAT71 
SAT2 2.066        
SAT13 0.630 1.673       
SAT15 0.602 0.623 1.736      
SAT22 0.846 0.536 0.593 1.667     
SAT27 0.915 0.672 0.639 0.687 2.247    
SAT57 1.346 0.735 0.582 1.082 1.278 3.097   
SAT60 0.722 0.508 0.539 0.557 0.796 1.140 1.996  
SAT71 0.968 0.661 0.669 0.859 1.055 1.303 0.895 2.126 
 
 
 
Student Centeredness 
 SAT1 SAT2 SAT10 SAT29 SAT45 SAT59 
SAT1 2.072      
SAT2 1.143 2.071     
SAT10 0.757 1.057 1.682    
SAT29 1.268 1.105 0.880 2.131   
SAT45 1.091 1.051 0.755 1.363 1.921  
SAT59 1.052 1.319 0.958 1.283 1.302 2.297 
 
 
 



 

 228 

2004 General Satisfaction 
 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 2.083                     
SAT29 1.078       2.109                          
SAT35 0.947        0.893       2.095                   
SAT39 0.929       1.131        0.897       1.684                  
SAT41 0.883       1.099       1.030       1.053       1.790                 
SAT43 1.041        0.941       1.064        0.842         0.981 1.900                
SAT44 0.987        0.920       1.025        0.842        0.911 1.412       1.705               
SAT45 1.017       1.318        0.934       1.087       1.206 1.024        0.908       1.941              
SAT48 0.846        0.943        0.950        0.752        0.915 1.061        0.982       1.033       1.751             
SAT49 0.929        0.938       1.045        0.882        0.967 1.088        0.975       1.120       1.097       2.205            
SAT51 0.868       1.123        0.901        0.965       1.010 0.857        0.862       1.159         0.942       1.028 1.838           
SAT56 0.819        0.897       1.062        0.724        0.881 0.982        0.989        0 .857       0.877        0.970 0.837       1.874          
SAT57 1.357       1.225       1.204        0.923       1.160 1.228       1.267       1.265       1.109       1.244 0.857       1.132       3.152         
SAT59 1.300       1.253       1.151        0.987       1.245 1.224       1.164       1.307       1.131       1.152 0.935       1.190       1.836       2.322        
SAT63 0.789        0.916        0.913        0.795        0.800 0.879        0.747        0.895        0.869        0.977 0.882        0.899        0.966       1.036       1.788       
SAT65 0.974       1.150        0.885        0.937        0.888 0.909        0.837        0.978        0.815        0.985 0.868        0.784       1.094       1.155        0.860 2.008      
SAT66 1.148       1.306       1.292       1.100       1.081 1.207       1.155       1.228       1.186       1.197 1.150       1.167       1.543       1.522       1.110 1.298       2.977     
SAT68 0.887       1.032        0.952       1.009        0.955 0.819        0.781        0.999        0.769        0.908 0.834        0.725       1.022       1.090        0.814 1.191       1.137       1.814    
SAT71 0.950        0.929        0.972        0.721       1.003 1.073       1.063        0.962       1.134       1.084 0.947        0.995       1.382       1.262        0.927 0.855       1.273        0.780       2.169   
SAT72 0.844       1.012        0.813        0.904        0.879 0.849        0.811       1.052        0.844        0.927 0.946        0.818       0.012        0.974        0.747 1.023       1.011        0.940        0.963       1.798  

 
2007 General Satisfaction 

 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.755                     
SAT29 1.181       2.151                          
SAT35 1.017        0.976       2.048                   
SAT39 1.015       1.330        1.020       1.903                  
SAT41 1.055       1.342       1.009       1.326       2.008                 
SAT43 0.993        1.074       1.165        1.079        1.269 1.956                
SAT44 0.962        1.089       1.093        1.083        1.226 1.559       1.843               
SAT45 0.996       1.369        1.000       1.169       1.243 1.211        1.195       2.017              
SAT48 0.990        1.136        1.025        1.055        1.221 1.260        1.268       1.210       1.925             
SAT49 0.931        1.104       1.028        1.114        1.196 1.166        1.144       1.188       1.274       2.030            
SAT51 0.785       1.146        0.877        1.069       1.140 1.081        1.026       1.144        1.073       1.041 1.804           
SAT56 0.824        0.907       1.024        0.923        1.056 1.133        1.068        1.047       1.092        0.091 0.861       2.068          
SAT57 1.048       1.109       0.979        0.884       1.145 1.238       1.201       1.131       1.220       1.160 0.946       1.226       2.766         
SAT59 1.163       1.204       1.135        1.156       1.294 1.285       1.230       1.332       1.266       1.272 1.043       1.057       1.343       2.090        
SAT63 0.910        0.996        1.070        0.930        1.040 1.118        1.063        1.080        1.041        0.973 0.946        1.113        1.095       1.102       1.897       
SAT65 0.800       0.906        0.874        0.933        0.914 0.895        0.916        0.976        0.879        0.967 0.917        0.882       0.987       1.065        1.051 1.932      
SAT66 0.970       1.200       1.107       1.237       1.263 1.175       1.150       1.186       1.220       1.282 1.051       1.147       1.246       1.442       1.057 1.113       2.594     
SAT68 0.874       1.087        0.831       1.134        1.091 0.919        0.899        0.950        0.951        0.946 0.950        0.823       0.941       1.023        0.950 1.064       1.083       1.787    
SAT71 1.037        1.007        1.098        0.926       1.087 1.284       1.218        1.082       1.188       1.172 0.937        1.076       1.299       1.250        1.158 0.862       1.251        0.813       2.188   
SAT72 0.787       1.112        0.823        1.004        1.019 0.952        0.901       1.013        0.884        0.843 0.901        0.884       0.859        0.907        0.928 0.746       0.976        0.969        1.020       1.926  
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2007 Women - General Satisfaction 
 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.458                     
SAT29 0.776       1.780                          
SAT35 0.794        0.677       1.886                   
SAT39 0.725       0.971        0.766       1.448                  
SAT41 0.764       0.917       0.790       0.886       1.605                 
SAT43 0.782        0.715       0.955        0.758         1.058 1.671                
SAT44 0.730        0.750       0.873        0.801         0.999 1.266       1.569               
SAT45 0.828       1.123        0.727       0.913       1.034 0.935        0.978       1.868              
SAT48 0.798        0.869        0.866        0.802        0.947 1.038        1.095       1.051       1.661             
SAT49 0.717        0.765       0.781        0.815        0.872 0.901        0.967       0.929       1.064       1.814            
SAT51 0.635       0.856        0.750        0.804       0.969 0.930        0.859       0.976        0.852       0.781 1.569           
SAT56 0.641        0.567       0.803        0.673        0.795 0.913        0.811        0.712       0.894       0.815 0.699       1.726          
SAT57 0.869       0.718       0.774        0.532       0.966 0.992       0.933       0.864      0.938       1.098 0.733       0.940       2.591         
SAT59 0.919       0.806       0.834        0.865       1.024 1.059       0.969       1.022       0.986       1.042 0.880       0.795       1.050       1.681        
SAT63 0.725        0.728        0.833        0.637        0.781 0.760        0.708        0.755        0.835        0.732 0.715        0.742        0.835       0.824       1.459       
SAT65 0.598       0.476        0.566        0.521        0.570 0.639        0.659        0.581        0.650        0.683 0.699        0.560       0.744       0.728        0.650 1.546      
SAT66 0.819       0.831       0.904       0.895       1.006 0.923       0.906       0.845       1.031       1.093 0.897       0.868       0.989       1.138       0.858 0.763       2.281     
SAT68 0.596       0.719        0.469       0.812        0.719 0.614        0.601        0.665        0.712        0.620 0.668        0.604       0.749       0.705        0.678 0.640       0.767       1.403    
SAT71 0.870        0.725        0.893        0.671       0.860 1.036       0.946        0.949       0.962       1.016 0.862        0.836       1.063       1.034        0.931 0.645       1.062        0.623       2.007   
SAT72 0.502       0.894        0.477        0.653        0.700 0.615        0.520       0.713        0.589        0.553 0.686        0.615       0.559        0.562        0.605 0.438       0.610        0.692        0.652       1.496  

 
2007 Men - General Satisfaction 

 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.965                     
SAT29 1.438       2.180                          
SAT35 1.162        1.173       2.044                   
SAT39 1.120       1.543        1.257       2.148                  
SAT41 1.261       1.537       1.193       1.569       2.181                 
SAT43 1.183        1.317       1.374        1.278        1.390 2.060                
SAT44 1.195        1.378       1.339        1.326        1.425 1.741       2.009               
SAT45 1.142       1.515        1.269       1.348       1.382 1.456        1.386       2.111              
SAT48 1.175        1.309        1.213        1.097        1.298 1.455        1.451       1.346       1.994             
SAT49 1.128        1.387       1.314        1.247        1.382 1.393        1.321       1.416       1.348       2.124            
SAT51 1.008       1.412        1.053        1.258       1.239 1.157        1.181       1.333        1.240       1.311 1.973           
SAT56 0.958        1.138       1.229        1.119        1.215 1.349        1.332        1.354       1.304        1.317 1.049       2.299          
SAT57 1.173       1.386       1.149        1.178       1.195 1.443       1.431       1.391       1.449       1.185 1.146       1.497       2.871         
SAT59 1.340       1.429       1.333       1.254       1.377 1.422       1.443       1.578       1.395       1.415 1.153       1.291       1.519       2.308        
SAT63 1.164        1.237        1.366        1.232        1.300 1.481        1.465        1.385        1.341        1.216 1.166        1.384        1.367       1.415       2.147       
SAT65 1.094       1.322        1.301        1.290        1.204 1.155        1.215        1.367        1.095        1.231 1.084        1.147       1.280       1.426        1.356 2.186      
SAT66 1.065       1.396       1.190       1.331       1.319 1.288       1.342       1.452       1.208       1.357 1.094       1.448       1.427       1.502       1.300 1.452       2.623     
SAT68 1.177       1.333        1.200       1.342        1.340 1.104        1.118        1.203        1.106        1.253 1.123        0.985       1.022       1.218        1.160 1.452       1.259       2.031    
SAT71 1.154        1.265        1.277        1.147       1.282 1.519       1.510        1.293       1.412       1.344 1.049        1.390       1.550       1.445        1.577 1.183       1.401        1.021       2.245   
SAT72 1.072       1.306        1.094        1.297        1.289 1.228        1.254       1.339        1.183        1.101 1.110        1.078       1.149        1.204        1.265 1.070       1.281        1.175        1.357       2.223  
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2007 White Students - General Satisfaction 
 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.568                     
SAT29 0.902       1.811                          
SAT35 0.821        0.810       1.895                   
SAT39 0.871       1.179        0.868       1.644                  
SAT41 0.938       1.131       0.917       1.112       1.801                 
SAT43 0.813        0.883       0.974        0.882        1.068 1.634                
SAT44 0.737        0.889       0.936        0.906        1.021 1.320       1.593               
SAT45 0.809       1.141        0.849       1.017       1.058 1.025        0.980       1.779              
SAT48 0.878        0.936        0.893        0.836        0.929 1.035        1.102       0.973       1.680             
SAT49 0.753        0.893       0.909        0.891        0.901 1.005        0.999       1.046       1.077       1.806            
SAT51 0.733       1.040        0.857        0.972       0.984 0.937        0.917       1.068        0.905       0.884 1.639           
SAT56 0.705        0.754       0.889        0.735        0.914 0.978        0.921        0.867       1.056       0.953 0.788       1.706          
SAT57 0.888       0.914       0.867        0.747       1.039 1.073       0.989       0.959      1.084       1.044 0.886       1.084       2.707         
SAT59 1.011       0.975       0.929        0.943       1.145 1.075       1.029       1.097       1.029       1.065 0.943       0.924       1.154       1.880        
SAT63 0.795        0.808        0.969        0.815        0.928 0.897        0.895        0.856        0.962        0.820 0.838        0.915        0.889       0.992       1.499       
SAT65 0.745       0.822        0.823        0.832        0.802 0.781        0.799        0.804        0.779        0.805 0.746        0.683       0.940       0.994        0.873 1.787      
SAT66 0.712       0.960       0.875       1.020       0.963 0.814       0.816       0.867       0.900       0.960 0.831       0.868       0.886       0.990       0.869 0.927       2.054     
SAT68 0.792       0.959        0.706       0.995        0.926 0.716        0.702        0.902        0.879        0.824 0.800        0.785       0.841       0.920        0.824 1.004       0.961       1.658    
SAT71 0.997        0.892        0.970        0.828       1.029 1.205       1.120        0.996       1.146       1.138 0.899        1.082       1.041       1.185        0.995 0.764       0.987        0.698       2.020   
SAT72 0.652       1.069        0.667        0.922        0.964 0.784        0.721       0.854        0.717        0.729 0.940        0.739       0.668        0.729        0.697 0.685       0.764        0.851        0.850       1.732  

 
2007 Minority Students - General Satisfaction 

 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.887                     
SAT29 1.397       2.222                         
SAT35 1.224        1.139       2.193                   
SAT39 1.222       1.505        1.272       2.087                  
SAT41 1.090       1.390       1.084       1.467       2.062                 
SAT43 1.216        1.245       1.492        1.314        1.509 2.255                
SAT44 1.211        1.220       1.344        1.271        1.424 1.696       1.959               
SAT45 1.228       1.554        1.229       1.350       1.413 1.415        1.411       2.196              
SAT48 1.069        1.243        1.172        1.169        1.370 1.488        1.379       1.398       1.910             
SAT49 1.203        1.415       1.255        1.393        1.595 1.447        1.376       1.297       1.470       2.280            
SAT51 0.895       1.238        0.941        1.191       1.330 1.220        1.135       1.189        1.214       1.285 1.938           
SAT56 0.983        1.034       1.245        1.218        1.248 1.422        1.300        1.193       1.165        1.238 1.052       2.438          
SAT57 1.146       1.141       1.060        0.964       1.072 1.334       1.338       1.188       1.154       1.219 0.920       1.322       2.531         
SAT59 1.322       1.356       1.372       1.305       1.348 1.510       1.427       1.480       1.370       1.423 1.068       1.115       1.316       2.013        
SAT63 1.083        1.187        1.247        1.075        1.123 1.397        1.276        1.248        1.087        1.192 1.063        1.322        1.239       1.240       2.131       
SAT65 0.957       1.013        1.104        1.067        1.081 1.120        1.164        1.184        1.032        1.175 1.125        1.200       1.102       1.154        1.317 2.072      
SAT66 1.345       1.405       1.398       1.364       1.552 1.633       1.566       1.433       1.439       1.614 1.170       1.505       1.516       1.696       1.266 1.318       2.910     
SAT68 1.043       1.210        1.036       1.264        1.270 1.173        1.139        1.072        1.057        1.204 1.136        0.941       1.070       1.121        1.188 1.188       1.209       1.830    
SAT71 1.029        1.180        1.279        1.049       1.106 1.381       1.321        1.187       1.102       1.190 0.985        1.081       1.444       1.212        1.448 1.129       1.496        1.127       2.090   
SAT72 0.994       1.202        0.971        1.080        1.075 1.172        1.085       1.263        1.086        1.099 0.929        1.069       1.114        1.123        1.277 1.030       1.231        1.144        1.243       1.996  
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2007 Lower Level Students - General Satisfaction 
 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.860                     
SAT29 1.292       2.214                          
SAT35 1.016        1.134       2.218                   
SAT39 1.055       1.485        1.152       2.150                  
SAT41 0.996       1.231       1.029       1.462       1.972                 
SAT43 1.036        1.214       1.241        1.218        1.279 1.967                
SAT44 0.937        1.199       1.080        1.186        1.215 1.523       1.740               
SAT45 1.238       1.681        1.203       1.368       1.328 1.522        1.364       2.309              
SAT48 1.010        1.230        1.054        1.055        1.193 1.343        1.297       1.391       1.947             
SAT49 0.931        1.266       1.019        1.136        1.257 1.337        1.221       1.342       1.437       1.975            
SAT51 0.901       1.336        0.917        1.271       1.219 1.145        1.133       1.351        1.186       1.138 2.009           
SAT56 0.963        1.105       1.112        1.244        1.247 1.342        1.184        1.436       1.307       1.270 1.055       2.286          
SAT57 1.000       1.086       0.868        0.831       1.139 1.232       1.107       1.308      1.333       1.320 1.078       1.315       2.424         
SAT59 1.252       1.330       1.146        1.256       1.230 1.351       1.257       1.515       1.288       1.232 1.104       1.268       1.266       1.996        
SAT63 1.053        1.111       1.207        1.115        1.265 1.258        1.170        1.372        1.271        1.225 1.117        1.271        1.200       1.283       2.116       
SAT65 0.748       0.933        0.919        0.992        0.910 0.998        1.009        1.122        0.977        1.049 1.036        1.018       1.064       0.906        1.106 1.917      
SAT66 1.072       1.547       1.239       1.314       1.379 1.393       1.343       1.676       1.427       1.425 1.139       1.347       1.484       1.510       1.348 1.170       2.623     
SAT68 0.810       1.153        0.792       1.276        1.151 0.848        0.882        1.089        0.982        1.051 1.065        0.890       0.775       0.935        1.032 0.965       1.097       1.788    
SAT71 1.012        1.176        1.206        1.034       1.218 1.413       1.301        1.464       1.243       1.388 1.071        1.222       1.296       1.290        1.503 1.002      1.490        0.940       2.341   
SAT72 0.787       1.193        0.822        1.085        1.089 1.080        0.917       1.338        1.040        1.077 1.010        1.191       0.970        0.911        1.199 0.782       1.208        1.029        1.190       2.168  

 
2007 Upper Level Students: General Satisfaction 

 SAT2 SAT29 SAT35 SAT39 SAT41 SAT43 SAT44 SAT45 SAT48 SAT49 SAT51 SAT56 SAT57 SAT59 SAT63 SAT65 SAT66 SAT68 SAT71 SAT72  
SAT2 1.656                     
SAT29 1.058       1.987                         
SAT35 0.986        0.850       1.867                   
SAT39 0.997       1.198        0.941       1.632                  
SAT41 1.048       1.305       0.967       1.129       1.900                 
SAT43 0.961        0.956       1.150        0.950        1.221 1.863                
SAT44 0.970        0.993       1.121        0.976        1.194 1.474       1.784               
SAT45 0.867       1.552        0.895       1.014       1.157 1.017        1.076       1.816              
SAT48 0.979        1.023        1.003        0.918        1.109 1.184        1.228       1.079       1.784             
SAT49 0.959        1.001       1.056        1.072        1.142 1.086        1.117       1.074       1.160       2.062            
SAT51 0.742       1.005        0.816        0.873       1.038 1.009        0.925       1.005        0.934       0.971 1.618           
SAT56 0.722        0.748       0.955        0.746        0.934 1.027        1.008        0.789       0.993        0.981 0.771       1.911          
SAT57 1.010       1.000       1.000        0.833       1.026 1.172       1.182       0.999       1.077       1.073 0.828       1.155       2.860         
SAT59 1.094       1.020       1.092       1.025       1.230 1.227       1.192       1.189       1.165       1.279 0.945       0.917       1.298       2.040        
SAT63 0.793        0.878        0.995        0.758        0.840 1.002        0.961        0.852        0.876        0.799 0.855        0.961        0.970       0.986       1.634       
SAT65 0.878       0.884        0.912        0.853        0.893 0.849        0.883        0.859        0.781        0.886 0.820        0.811       0.963       1.140        1.002 1.895      
SAT66 0.928       0.931       1.019       1.107       1.107 1.038       1.026       0.871       0.992       1.181 0.922       1.050       1.051       1.295       0.914 1.046       2.475     
SAT68 0.902       0.959        0.820       0.967        0.965 0.887        0.825        0.822        0.849        0.866 0.793        0.774       0.940       0.967        0.882 1.109       0.976       1.674    
SAT71 1.035        0.925        1.037        0.858       0.998 1.194       1.162        0.941       1.147       1.120 0.868        1.071       1.278       1.261        1.018 0.855       1.144        0.748       2.011   
SAT72 0.775       1.086        0.786        1.969        0.978 0.860        0.857       0.852        0.797        0.748 0.858        0.722       0.767        0.906        0.793 0.796       0.848        0.928        0.903       1.740  
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 233 

Code adapted from Brown (2006) and Byrne (2006). 
/TITLE 
Model built by EQS 6 for Windows 
GROUP1 - GENDER =1 (Women: Single Solution) 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen1_rev.ess'; 
VARIABLES=76; CASES=280; 
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   1F1 + E2;  
V29 =   *F1 + E29;  
V35 =   *F1 + E35;  
V39 =   *F1 + E39;  
V41 =   *F1 + E41;  
V43 =   *F1 + E43;  
V44 =   *F1 + E44;  
V45 =   *F1 + E45;  
V48 =   *F1 + E48;  
V49 =   *F1 + E49;  
V51 =   *F1 + E51;  
V56 =   *F1 + E56;  
V57 =   *F1 + E57;  
V59 =   *F1 + E59;  
V63 =   *F1 + E63;  
V65 =   *F1 + E65;  
V66 =   *F1 + E66;  
V68 =   *F1 + E68;  
V71 =   *F1 + E71;  
V72 =   *F1 + E72;  
/VARIANCES 
 F1 = *; 
 E2 = *;  
 E29 = *;  
 E35 = *;  
 E39 = *;  
 E41 = *;  
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 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/COVARIANCES 
/PRINT 
EIS; 
FIT=ALL; 
TABLE=EQUATION; 
/LM TEST 
/END 
 
 
 
 
/TITLE 
Model built by EQS 6 for Windows 
GROUP2 - GENDER =2 (Men: Single Solution) 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen2_rev.ess'; 
VARIABLES=76; CASES=243;  
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   1F1 + E2;  
V29 =   *F1 + E29;  
V35 =   *F1 + E35;  
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V39 =   *F1 + E39;  
V41 =   *F1 + E41;  
V43 =   *F1 + E43;  
V44 =   *F1 + E44;  
V45 =   *F1 + E45;  
V48 =   *F1 + E48;  
V49 =   *F1 + E49;  
V51 =   *F1 + E51;  
V56 =   *F1 + E56;  
V57 =   *F1 + E57;  
V59 =   *F1 + E59;  
V63 =   *F1 + E63;  
V65 =   *F1 + E65;  
V66 =   *F1 + E66;  
V68 =   *F1 + E68;  
V71 =   *F1 + E71;  
V72 =   *F1 + E72;  
/VARIANCES 
 F1 = *; 
 E2 = *;  
 E29 = *;  
 E35 = *;  
 E39 = *;  
 E41 = *;  
 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/COVARIANCES 
/PRINT 
EIS; 
FIT=ALL; 
TABLE=EQUATION; 
/LM TEST 
/END 
 
Configural Model CFA 
/TITLE 
Model built by EQS 6 for Windows 
GROUP1 - GENDER =1 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen1_rev.ess'; 
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VARIABLES=76; CASES=280; GROUPS=2; 
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   F1 + E2;  
V29 =  *F1 + E29;  
V35 =  *F1 + E35;  
V39 =  *F1 + E39;  
V41 =  *F1 + E41;  
V43 =  *F1 + E43;  
V44 =  *F1 + E44;  
V45 =  *F1 + E45;  
V48 =  *F1 + E48;  
V49 =  *F1 + E49;  
V51 =  *F1 + E51;  
V56 =  *F1 + E56;  
V57 =  *F1 + E57;  
V59 =  *F1 + E59;  
V63 =  *F1 + E63;  
V65 =  *F1 + E65;  
V66 =  *F1 + E66;  
V68 =  *F1 + E68;  
V71 =  *F1 + E71;  
V72 =  *F1 + E72; 
/VARIANCES 
 F1 = *; 
 E2 = *;  
 E29 = *;  
 E35 = *;  
 E39 = *;  
 E41 = *;  
 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
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 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/PRINT 
EIS; 
FIT=ALL; 
TABLE=EQUATION; 
/END 
 
 
 
/TITLE 
Model built by EQS 6 for Windows 
GROUP2 - GENDER =2 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen2_rev.ess'; 
VARIABLES=76; CASES=243;  
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   F1 + E2;  
V29 =  *F1 + E29;  
V35 =  *F1 + E35;  
V39 =  *F1 + E39;  
V41 =  *F1 + E41;  
V43 =  *F1 + E43;  
V44 =  *F1 + E44;  
V45 =  *F1 + E45;  
V48 =  *F1 + E48;  
V49 =  *F1 + E49;  
V51 =  *F1 + E51;  
V56 =  *F1 + E56;  
V57 =  *F1 + E57;  
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V59 =  *F1 + E59;  
V63 =  *F1 + E63;  
V65 =  *F1 + E65;  
V66 =  *F1 + E66;  
V68 =  *F1 + E68;  
V71 =  *F1 + E71;  
V72 =  *F1 + E72; 
/VARIANCES 
 F1 = *; 
 E2 = *;  
 E29 = *;  
 E35 = *;  
 E39 = *;  
 E41 = *;  
 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/PRINT 
EIS; 
FIT=ALL; 
TABLE=EQUATION; 
/LMTEST 
/END 
 
 
Measurement Model Invariance CFA 
/TITLE 
Model built by EQS 6 for Windows 
GROUP1 - GENDER =1 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen1_rev.ess'; 
VARIABLES=76; CASES=280; GROUPS=2; 
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
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V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   F1 + E2;  
V29 =  *F1 + E29;  
V35 =  *F1 + E35;  
V39 =  *F1 + E39;  
V41 =  *F1 + E41;  
V43 =  *F1 + E43;  
V44 =  *F1 + E44;  
V45 =  *F1 + E45;  
V48 =  *F1 + E48;  
V49 =  *F1 + E49;  
V51 =  *F1 + E51;  
V56 =  *F1 + E56;  
V57 =  *F1 + E57;  
V59 =  *F1 + E59;  
V63 =  *F1 + E63;  
V65 =  *F1 + E65;  
V66 =  *F1 + E66;  
V68 =  *F1 + E68;  
V71 =  *F1 + E71;  
V72 =  *F1 + E72; 
/VARIANCES 
 E2 = *;  
 E29 = *;  
 E35 = *;  
 E39 = *;  
 E41 = *;  
 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/PRINT 
EIS; 
FIT=ALL; 
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TABLE=EQUATION; 
/END 
 
 
 
/TITLE 
Model built by EQS 6 for Windows 
GROUP2 - GENDER =2 
/SPECIFICATIONS 
DATA='c:\documents and settings\leslie\desktop\2007gen2_rev.ess'; 
VARIABLES=76; CASES=243; 
METHOD=ML,ROBUST; ANALYSIS=COVARIANCE; MATRIX=RAW;  
/LABELS 
V1=SAT1; V2=SAT2; V3=SAT3; V4=SAT4; V5=SAT5;  
V6=SAT6; V7=SAT7; V8=SAT8; V9=SAT9; V10=SAT10;  
V11=SAT11; V12=SAT12; V13=SAT13; V14=SAT14; V15=SAT15;  
V16=SAT16; V17=SAT17; V18=SAT18; V19=SAT19; V20=SAT20;  
V21=SAT21; V22=SAT22; V23=SAT23; V24=SAT24; V25=SAT25;  
V26=SAT26; V27=SAT27; V28=SAT28; V29=SAT29; V30=SAT30;  
V31=SAT31; V32=SAT32; V33=SAT33; V34=SAT34; V35=SAT35;  
V36=SAT36; V37=SAT37; V38=SAT38; V39=SAT39; V40=SAT40;  
V41=SAT41; V42=SAT42; V43=SAT43; V44=SAT44; V45=SAT45;  
V46=SAT46; V47=SAT47; V48=SAT48; V49=SAT49; V50=SAT50;  
V51=SAT51; V52=SAT52; V53=SAT53; V54=SAT54; V55=SAT55;  
V56=SAT56; V57=SAT57; V58=SAT58; V59=SAT59; V60=SAT60;  
V61=SAT61; V62=SAT62; V63=SAT63; V64=SAT64; V65=SAT65;  
V66=SAT66; V67=SAT67; V68=SAT68; V69=SAT69; V70=SAT70;  
V71=SAT71; V72=SAT72; V73=SAT73; V74=GENDER; V75=ETHNIC;  
V76=CLASSLEV;  
/EQUATIONS 
V2 =   F1 + E2;  
V29 =  *F1 + E29;  
V35 =  *F1 + E35;  
V39 =  *F1 + E39;  
V41 =  *F1 + E41;  
V43 =  *F1 + E43;  
V44 =  *F1 + E44;  
V45 =  *F1 + E45;  
V48 =  *F1 + E48;  
V49 =  *F1 + E49;  
V51 =  *F1 + E51;  
V56 =  *F1 + E56;  
V57 =  *F1 + E57;  
V59 =  *F1 + E59;  
V63 =  *F1 + E63;  
V65 =  *F1 + E65;  
V66 =  *F1 + E66;  
V68 =  *F1 + E68;  
V71 =  *F1 + E71;  
V72 =  *F1 + E72; 
/VARIANCES 
 E2 = *;  
 E29 = *;  
 E35 = *;  
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 E39 = *;  
 E41 = *;  
 E43 = *;  
 E44 = *;  
 E45 = *;  
 E48 = *;  
 E49 = *;  
 E51 = *;  
 E56 = *;  
 E57 = *;  
 E59 = *;  
 E63 = *;  
 E65 = *;  
 E66 = *;  
 E68 = *;  
 E71 = *;  
 E72 = *;  
/CONSTRAINTS 
(1,V29,F1) = (2,V29,F1); 
(1,V35,F1) = (2,V35,F1); 
(1,V39,F1) = (2,V39,F1); 
(1,V41,F1) = (2,V41,F1); 
(1,V43,F1) = (2,V43,F1); 
(1,V44,F1) = (2,V44,F1); 
(1,V45,F1) = (2,V45,F1); 
(1,V48,F1) = (2,V48,F1); 
(1,V49,F1) = (2,V49,F1); 
(1,V51,F1) = (2,V51,F1); 
(1,V56,F1) = (2,V56,F1); 
(1,V57,F1) = (2,V57,F1); 
(1,V59,F1) = (2,V59,F1); 
(1,V63,F1) = (2,V63,F1); 
(1,V65,F1) = (2,V65,F1); 
(1,V66,F1) = (2,V66,F1); 
(1,V68,F1) = (2,V68,F1); 
(1,V71,F1) = (2,V71,F1); 
(1,V72,F1) = (2,V72,F1); 
(1,E2,E2) = (2,E2,E2); 
(1,E29,E29) = (2,E29,E29); 
(1,E35,E35) = (2,E35,E35); 
(1,E39,E39) = (2,E39,E39); 
(1,E41,E41) = (2,E41,E41); 
(1,E43,E43) = (2,E43,E43); 
(1,E44,E44) = (2,E44,E44); 
(1,E45,E45) = (2,E45,E45); 
(1,E48,E48) = (2,E48,E48); 
(1,E49,E49) = (2,E49,E49); 
(1,E51,E51) = (2,E51,E51); 
(1,E56,E56) = (2,E56,E56); 
(1,E57,E57) = (2,E57,E57); 
(1,E59,E59) = (2,E59,E59); 
(1,E63,E63) = (2,E63,E63); 
(1,E65,E65) = (2,E65,E65); 
(1,E66,E66) = (2,E66,E66); 
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(1,E68,E68) = (2,E68,E68); 
(1,E71,E71) = (2,E71,E71); 
(1,E72,E72) = (2,E72,E72); 
/PRINT 
EIS; 
FIT=ALL; 
TABLE=EQUATION; 
/LMTEST 
/END 
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