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ABSTRACT 

 

 

ASHWIN ANGELO LEWIS 

MAPPING INTERNATIONALIZATION AT COMMUNITY COLLEGES IN THE 

UNITED STATES: DEVELOPMENT AND VALIDATION OF A SHORT FORM OF 

THE AMERICAN COUNCIL ON EDUCATION MAPPING 

INTERNATIONALIZATION ON U.S. CAMPUSES IN THE U.S. INSTRUMENT   

Under the direction of JIANHUA FENG, Ed.D. 

 

 

The primary purpose of this study was to develop and validate a short form of the 

American Council on Education Mapping Internationalization on U.S. Campuses 

instrument (the Mappings instrument) so that it can be used to measure 

internationalization at community colleges in the United States. A secondary purpose of 

this study was to investigate the relationship between community college 

internationalization and the institutional characteristics of control, minority-serving, and 

urbanicity so that the results can inform the internationalization strategy of the 

community college. These three institutional characteristics, as defined by IPEDS, were 

identified in the latest 2016 ACE Mappings survey. 

The community colleges’ responses to ACE 2016 Mappings instrument were 

dichotomized and quantified. The instrument development process followed that of 

Spector (1992). Principal component analysis (PCA) was used to analyze and validate the 

short form of the Mappings instrument. The final solution was verified using categorical 

principal component analysis (CATPCA). The frequency distributions were categorized 

using the Sawilowsky et al. (1990) distribution types.  



 

xiv 

The principal component analysis (PCA) process reduced the ACE Mappings 

instrument to 17 items while maintaining 72.04% of the information. The PCA process 

described internationalization as a five-dimensional construct. Cronbach reliability 

coefficient alpha (α) alpha was used to check the reliability of the short form. The 

Cronbach coefficient alpha (α) of the five dimensions ranged from .68 to .92. The 

corrected item-total correlations were all above .3. The distribution were all non-normal. 

Two types of Sawilovsky et al. (1990) distributions were identified. Using the frequency 

distributions, this study developed two types of norming strategies. 

The results of the study showed that there was a relationship between community 

college internationalization and the institutional characteristics of control, minority-

serving, and urbanicity. Private not-for-profit community colleges scored the highest in 

three of the five dimensions with private for-profit community colleges scoring the 

highest in the remaining two dimensions. Minority-serving community colleges scored 

the highest in all of the dimensions except for the curriculum internationalization 

dimension. Community colleges situated in the city scored the highest in all of the 

dimensions except for the curriculum internationalization dimension.  
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

The world is increasingly becoming a globalized society in which individuals will 

need a more expansive measure of global competence (Huber, 2016). Romano and 

Dellow (2009) argued, “The ability to work in teams, communicate with an increasingly 

diverse labor force, and think critically to solve problems are the skills and dispositions 

that higher education is well equipped to deliver” (p. 14). Global competence requires 

students to have the knowledge, skills, and attitudes to work and communicate across 

different cultures (Cooper & Niu, 2010). According to Bell-Rose and Desai (2005),   

Today’s students will be working in a global marketplace and living in a global 

society. In order to succeed and to become leaders in this new world, they must 

acquire a far different set of knowledge, skills, and perspectives than previous 

generations. They must be prepared to trade with, work alongside, and 

communicate with persons from radically different backgrounds than their own. 

(p. 2) 

This evolution in the skillset required to operate in a multicultural environment 

establishes a case for internationalization and places a duty on all institutions of higher 

education to move towards comprehensive internationalization to ensure that students are 

competent to live in a globalized society (Green & Shoenberg, 2006). As the world  

becomes increasingly more global, it is incumbent upon universities and colleges to
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produce students who are able to live, work, compete, and operate in a linguistically and 

culturally diverse world (Hudzik & McCarthy, 2012). 

Despite the importance of higher education internationalization, the levels of 

internationalization at community colleges in the United States continues to remain low 

(American Council on Education [ACE], 2017). In 2016, the ACE contacted 2,945 higher 

education institutions in the United States through their 2016 Mapping 

Internationalization on U.S. Campuses survey. This survey solicited information from 

these higher education institutions (HEIs) regarding their policies and practices for 

furthering international education. The results of the survey indicated that, while the 

internationalization efforts at community colleges have increased, the progress remains 

slow and far below that of other Carnegie classification institutions (ACE, 2017). 

Need to Increase the Level of Internationalization at U.S. Community Colleges 

The increase in the number of students who choose community colleges as their 

point of entry into higher education in the United States has placed a responsibility on 

them to increase their level of internationalization and make to it a central part of their 

mission (Green, 2013). In 2013, the National Center for Education Statistics (NCES) 

reported that 45% of all U.S. undergraduates start their higher education at community 

colleges. Many of these undergraduates will never transfer to four-year colleges. Since 

these students study at U.S. community colleges and later enter into a more linguistically 

and culturally diverse work force, they need intercultural competence to navigate their 

globalized environment (Hudzik & McCarthy, 2012). The process of internationalization 

facilitates this increase in intercultural competence (Hudzik & McCarthy, 2012). 
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The increasingly more diverse student population at U.S. community colleges 

makes the development of a more globally competent student body central to the mission 

of the community college and necessitates the need for HEIs to increase their level of 

internationalization (Green, 2013). According to Manns (2014), community colleges 

already start from an extremely diverse base of students: 45% of African American, 52% 

of Hispanic, 41% of Asian, 52% of Native American, and 58% of women students start 

their higher education journey at a community college. Furthermore, according to the 

American Association of Community Colleges (AACC, 2016), 30% of the students at 

U.S. community colleges are either foreign-born or have at least one foreign-born parent.  

In addition to this, the number of international students at community colleges is 

increasing. In the 2016/2017 academic school year, of the 1,078,822 total international 

students studying in the United States, 96,472 were enrolled at community colleges. This 

equates to almost 9% of all international students who are studying at a U.S. higher 

education institution. The 96,472 international students at community colleges also 

represented an increase of 1.1% over the 2015/2016 academic year (Institute of 

International Education [IIE], 2018). This increase in the foreign-born population in the 

United States, together with an influx of international students, has changed the 

demographics of students at community colleges in the AACC (2016). 

Historically, the mission of the community college has been to serve the local 

community (Cohen & Brawer, 2003). However, globalization has forced community 

colleges to expand their mission, programs, policies, and curricula to include connections 

to the global community (Harder, 2010). The change in the mission of U.S. community 
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colleges brought about as a result of the effects of globalization has placed a duty on 

community colleges to increase their level of internationalization (Manns, 2014). Frost 

(2011) indicated that in an increasingly globalized society, the mission of the community 

college has shifted from the traditional mission of transfer and occupational degree 

attainment to one that would be more responsive to the effects of globalization.  Frost 

(2011) concluded that the mission of the community college in the more globalized era 

should at least include a plan to prepare students to work in a multilinguistic, 

multicultural, borderless society. This development of a more globally competent student 

is operationalized through the process of internationalization (Green, 2013).  

Measuring as a First Step in Increasing the Level of Internationalization 

Given the central role that internationalization plays in the development of a 

globally competent student, it is important for an institution to know its level of 

internationalization (Beerkens et al., 2010). Green (2012) argued that one of the first 

steps in determining whether a higher education institution (HEI) is moving towards 

internationalization is to determine what exactly the institution is doing. This process of 

determining the level of internationalization at a higher education institution is referred to 

as mapping or measuring internationalization (Green, 2012). However, the existing 

community college internationalization measuring instruments have numerous 

shortcomings (Copeland, 2015). 

Flaws in Existing Community College Internationalization Measuring Instruments  

While many institutional internationalization measuring instruments exist (ACE, 

2017; Bendriss, 2007; Elkin et al., 2005; Elkin et al., 2008; Green & Siaya, 2005; Kireçci 
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et al., 2016; Msweli, 2013; Rodenberg, 2010), there is a lack of community college 

specific internationalization measuring instruments (Copeland, 2015). An analysis of the 

internationalization measuring instruments for all Carnegie type institutions shows that 

their development mostly occurred in the context of four-year colleges. A systematic 

search of all the institutional internationalization measuring instruments for all Carnegie 

type institutions shows that an instrument by Copeland (2015) is one of a few specifically 

designed for use at U.S. community colleges. Green and Siaya (2005), using data from 

the 2001 ACE Mapping Internationalization on U.S. Campuses survey, also developed an 

internationalization measuring instrument for specific use at U.S. community colleges. 

 There is a lack of community college internationalization measuring instruments 

that cover all of the internationalization meta-dimensions. An investigation into the 

internationalization measuring instruments for all Carnegie type institutions shows that 

many of these instruments describe internationalization as multi-dimensional construct. 

(ACE, 2017; Bendriss, 2007; Copeland, 2015; Elkin et al., 2008; Kerrici, 2016; Msweli, 

2013; Rodenberg, 2010). The number of internationalization dimensions contained in 

each instrument ranges from four dimensions (Copeland, 2015) to nine dimensions (Elkin 

et al., 2008). However, the internationalization dimensions contained in these instruments 

can be categorized into one of five meta-dimensions, as displayed in Table 1. These five 

meta-dimensions consist of the following: Student Mobility, Faculty/staff 

Internationalization, and Internationalization of the Curriculum, Institutional 

Internationalization Collaboration, and Institutional Commitment. While the Green and 

Siaya (2005) instrument, one of the community college-specific instruments, covers all of 
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the internationalization meta-dimensions, the Copeland (2015) internationalization 

measuring instrument, the other community college-specific instrument, does not cover 

the internationalization dimension related of student mobility. This is a consequential 

omission since international student mobility is the highest internationalization priority 

for U.S. community colleges (ACE, 2017).  

There is a lack of psychometrically validated community college 

internationalization measuring instruments. An analysis of the institutional 

internationalization measuring instruments shows that many of them display evidence of 

psychometric validity (see Appendix D). However, most of the institutional 

internationalization-measuring instruments show evidence of psychometric validity 

developed in the context of four-year colleges (see Appendix D). The Copeland (2015) 

instrument is one of a few community college internationalization-measuring instruments 

that display some degree of psychometric validation. In an unpublished report written by 

Lewis (2020) as part of his obligation to ACE (see Appendix E), it was shown that the 

Green and Siaya (2005) instrument, using the community college specific data from the 

ACE 2001 Mapping Internationalization on U.S. Campuses survey, lacked the necessary 

internal structure validity. Evidence of the internal structure of an instrument is necessary 

to ensure that the instrument measures the intended construct (Spector, 1992). 
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Table 1 

Overlap of the Internationalization Dimensions 

Meta- Dimensions 

Study Student Mobility  Faculty/Staff 

Internationalization 

 Internationalization of the 

Curriculum 

 Institutional Int. 

Collab. 

 Inst. Int. Commitment 

Elkin et al. 
(2008)      

9 

dimensions 

Undergrad. 
Int. 

students 

Postgrad. 
Int. 

students 

Student 
exchange 

programs 

 Staff exchange 
programs 

Staff int. 
context 

 Int. focused program of study  Int. research 
collaboration 

 Support for 
int. students 

Int. 
institutional 

links 

Rodenberg 

(2010)  

8 

dimensions 

Student/Faculty Support  Student/Faculty 

Support 

AND Alumni 
 

Faculty  Curriculum  Resources and 

Alumni 

 Marketing 

& Inst. 

Philosophy 

Alumni 

Bendris 
(2007) and 

Green and 

Siaya 
(2005) 

6 

dimensions 

 
 

Int. Students 

 

  
 

Institutional Investment 

  
 

Academic Offerings 

  
 

External Funding 

  
 

Organizational 

Infrastructure 

 
 

Articulated 

Commitment 

Kerrici et 

al. (2016)  

5 

dimensions 

  

Int. Linkages 

 
 

 University Research 

Performance 

 Student 

Support 

International 

Linkages 

Msweli 

(2016) 
4 

dimensions 

 

Int. Strategy 

Intercultural 

activities 

  

Internationalization Strategy 

Teaching, learning 

and community 
engagement activities 

 

 National, regional 

and int. 
research 

collaboration 

  

Intercultural 
activities 

 

Int. 
strategy  

Copeland 
(2015)        

4 

dimensions  

 
  

Amplifying Efforts 
 

Assessment 
  

Institutional 

Formation 

  
Student 

Development 

 
Institutional 

Formation 

Note. 1. The urban sufficiency and curricular efficiency dimensions of the Kerrici et al. (2016) framework did not correspond with any of the Elkin (2008) dimensions. 
2. The Copeland (2015) framework does not have a dimension that covers international students.   
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Most community college internationalization measuring instruments do not give 

insight into the relationship between internationalization and the institutional 

characteristics (Bendriss, 2007; Copeland, 2015; Elkin et al., 2008; Kerrici, 2016; 

Msweli, 2013; Rodenberg, 2010). The ACE 2006 Mapping Internationalization on U.S. 

Campuses survey identified urbanicity, which is whether the institution is situated in a 

rural, suburban, or city area, as an institutional characteristic. Using the data from the 

ACE 2006 Mappings instrument, Harder (2010) explored the relationship between 

community college internationalization and the different categories of urbanicity. Harder 

(2011) found there is a relationship between the institutional characteristic and the 

internationalization strategy employed. Given that the Carnegie classification now 

identified higher education institutions by additional characteristics, the ACE 2016 

Mapping Internationalization on U.S. Campuses survey identified three institutional 

characteristics: control, minority-serving, and urbanicity. To my knowledge, no study 

exists that investigates the relationship between community college internationalization 

and the three institutional characteristics of control, minority-serving, and urbanicity. 

Insight into the relationship between internationalization and the institutional 

characteristics has the potential to strategically inform the internationalization plan of the 

institution (Harder, 2010). 

Statement of the Research Problem 

There is a lack of psychometrically valid instruments measuring 

internationalization at community colleges in the United States. This lack of 

psychometrically valid instruments specifically developed to measure internationalization 
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at community colleges will negatively affect their ability to become internationalized, 

given that measuring internationalization is the first step in the process (Beerkens et al., 

2010). Given that higher education institutions use internationalization to prepare more 

globally competent students (Hudzik & McCarthy, 2012), this lack of psychometrically 

valid instruments will also impede the goal of community colleges to increase the number 

of globally-competent students (Green, 2013), which in turn will have major implications 

for the global competitiveness of the United States (Hudzik & McCarthy, 2012).    

Statement of the Purpose of the Study 

The ACE Mapping Internationalization on U.S. Campuses survey, administered 

every five years, is the most comprehensive internationalization measuring survey used 

by higher education institutions in the United States (ACE, 2017). The comprehensive 

nature of the ACE Mapping Internationalization on U.S. Campuses survey makes it a 

lengthy instrument. The survey consists of 145 questions and sub-questions. (See 

Appendix B). Unfortunately, many of the questions do not apply to community colleges 

(See Appendix B). 

In addition to the length of the ACE Mapping Internationalization on U.S. 

Campuses instrument, it also has some other flaws. The ACE Mappings instruments, 

including the latest 2016 version, has been shown to lack the necessary internal structure 

validity (Lewis, 2020). (See Appendix E). The ACE Mapping Internationalization on 

U.S. Campuses survey also is not specific to community colleges, collecting 

internationalization information from all types of higher education institutions in the 

United States. The Green and Siaya (2005) instrument adapted the data from the 2001 
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Internationalization on U.S. Campuses survey to develop a community college-specific 

internationalization measuring instrument. By using the 2001 ACE Mappings survey, the 

Green and Siaya (2005) community colleges internationalization, measuring instrument 

demonstrates the same flaws with regards to length and internal structure validity. 

The primary purpose of this study was to develop and validate a short form of the 

ACE Mapping Internationalization on U.S. Campuses survey instrument. This short form 

of the ACE Mappings instrument will be for specific use at community colleges in the 

United States. This short form of the ACE Mappings instrument will also demonstrate an 

adequate degree of internal-consistency reliability and internal structure validity.  

A secondary purpose of this scale development and validation study was to 

investigate the relationship between U.S. community college internationalization and the 

three institutional characteristics of control, minority-serving, and urbanicity. The ACE 

identified these three characteristics in their latest 2016 Mapping Internationalization on 

U.S. Campuses survey. The institutional characteristics are closely aligned with the 

process of internationalization (Harder, 2011).  

Research Objectives 

In mapping or measuring the internationalization landscape of community 

colleges in the United States, this study had two major objectives:  

• to preliminarily develop and validate a short form of the American Council on 

Education (ACE) Mapping Internationalization on U.S. Campuses survey so 

that it can used to measure the level of internationalization at community 

colleges in the United States.  
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• to investigate the relationship between U.S. community college 

internationalization and the three institutional characteristics of control, 

minority-serving, and urbanicity as identified in the American Council on 

Education 2016 Mapping Internationalization on U.S. Campuses survey.  

Theoretical Framework 

The meaning of the construct known as internationalization has evolved over the 

years (Green & Olson, 2003). From a more activities approach by Harari (1972) to a 

more comprehensive approach by Knight (2004). More recently a number of studies has 

confirmed the nature of the internationalization as a multi-dimensional construct (ACE, 

2017; Bendriss, 2007; Copeland, 2015; Elkin et al., 2008; Kerrici, 2016; Msweli, 2013; 

Rodenberg, 2010). 

An analysis of the institutional internationalization measuring instruments shows 

that the number of internationalization dimensions used in each instrument ranges from 

four (Copeland, 2015) to nine (Elkin et al., 2008). The Copeland (2015) study referred to 

the dimensions in the following way: student development, institutional formation, 

assessment, and amplifying efforts. The Elkin et al. (2008) study referred to the nine 

dimensions as follows: undergraduate international students, postgraduate international 

students, student exchange programs, staff exchange programs, staff interaction in an 

international context, internationally focused program of study, international research 

collaboration, support for international students, and international institutional links. 

The number and names of the internationalization dimensions used in other studies 
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(ACE, 2017; Bendriss, 2007; Kerrici, 2016; Msweli, 2013; Rodenberg, 2010) also differ. 

Chapter 2 provides a more detailed comparative analysis of the dimensions.  

However, there is a considerable degree of overlap among these 

internationalization dimensions (See Table 1). An analysis and synthesis of all the 

dimensions contained in these institutional internationalization measuring studies led to 

the following five internationalization meta-dimensions: student mobility, faculty/staff 

internationalization, internationalization of the curriculum, institutional 

internationalization collaboration, and institutional commitment. These five 

internationalization meta-dimensions served as a theoretical framework for this study and 

guide the findings. Table 2 provides an illustration of the theoretical framework. 

 

Table 2 

Internationalization Meta-Dimensions Theoretical Framework    

 Internationalization Meta-Dimensions 

Studies Student 

Mobility 

Staff/ 

Faculty 

*Int. 

*Int. of the 

Curriculum 

Institutional 

*Int. 

Collaboration 

Institutional 

Commitment 

Green & Siaya (2005) ✓  ✓  ✓  ✓  ✓  

Bendriss (2007) ✓  ✓  ✓  ✓  ✓  

Elkin et al. (2008) ✓  ✓  ✓  ✓  ✓  

Rodenberg 2010) ✓  ✓  ✓  ✓  ✓  

Msweli (2013) ✓  ✓  ✓  ✓  ✓  

Copeland (2015)    x ✓  ✓  ✓  ✓  

Kerrici (2016) ✓  ✓     x ✓  ✓  

ACE (2017) ✓  ✓  ✓  ✓  ✓  
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Overview of the Research Methodology 

Upon receiving approval from the Mercer University Institutional Review Board 

(IRB), I completed a form requesting data from the ACE Center for Internationalization 

and Global Engagement (See Appendix A). The data requested from ACE was for the 

responses by U.S. community colleges to the ACE 2016 Mapping Internationalization on 

U.S. Campuses survey, which is the most widely used instrument for measuring 

internationalization at all Carnegie classification institutions in the United States 

(Rodenberg, 2010). The data requested also included information about the community 

colleges with respect to the three variables of control, minority-serving, and urbanicity. 

As part of the data request process, I also had to forward a formal proposal (see Appendix 

A) to the ACE Center for Internationalization and Global Engagement (CIGE). 

The development and validation of a short form of the ACE Mapping 

Internationalization on U.S. Campuses instrument, which was the primary objective of 

this study, was done using the Spector (1992) method. The scale developed as part of this 

study is an example of a summated rating scale, as described by Spector (1992). The 

methodology followed the five steps of scale development as identified by Spector 

(1992). These five steps are the following: (1) defining the construct; (2) designing the 

scale; (3) pilot testing the scale and administering the scale; (4) analyzing the items; and 

(5) validating and norming the scale. While this study adhered as closely to the Spector 

(1992) method, the Spector (1992) method was adapted, where necessary, to suit the 

context of the study.  
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 Conceptually defining the construct under consideration is an important first step 

in developing a summated rating scale (Spector, 1992). In this scale development study, 

the construct under consideration was that of internationalization. In this study, I adopted 

the following definition of internationalization expressed by Hudzik (2011):   

Comprehensive internationalization is a commitment, confirmed through action, 

to infuse international and comparative perspectives throughout the teaching, 

research, and service missions of higher education. It shapes institutional ethos 

and values and touches the entire higher education enterprise. It is essential that it 

be embraced by institutional leadership, governance, faculty, students, and all 

academic service and support units. It is an institutional imperative, not just a 

desirable possibility. 

Comprehensive internationalization not only impacts all of campus life but the 

institution’s external frames of reference, partnerships, and relations. The global 

reconfiguration of economies, systems of trade, research, and communication, and 

the impact of global forces on local life, dramatically expand the need for 

comprehensive internationalization and the motivations and purposes driving it.  

(p. 6) 

The next step in the development of a summated rating scale is the design of the 

scale (Spector, 1992). Part of the design process is the selection of the items that would 

make up the initial set of data. In this study, the initial set of items were derived from the 

Green and Siaya (2005) instrument, which used community college specific items from 

the 2001 ACE Mapping Internationalization on U.S. Campuses instrument. These items 
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were supplemented with community college specific items derived from the 2016 ACE 

Mapping Internationalization on U.S. Campuses instrument.  

Another part of designing the scale is the quantifying of the items (Spector, 1992). 

Most of the items in the initial set of data were dichotomous yes/no questions. As was 

done in the Green and Siaya (2005) study, these dichotomous questions were quantified 

using the following principal: a yes answer was assigned a value of one (1) and a no 

answer was given a value of zero (0). Non-dichotomous questions were converted to 

dichotomous questions using the following principal: “0” indicates an absence of any 

internationalization activity; “1” for some degree of internationalization. For example, for 

the question: “Are there global student outcomes at your institution? A “1” was allocated 

if the institution answered “yes, for all students” or “yes, for students in some schools”. A 

zero was assigned if the answer was “no”. The resulted in a data set that only contained 

dichotomous items. 

The third step in the Spector (1992) summated rating scale development was that 

of administering the test. Since ACE already administered the 2016 Mappings instrument 

and the responses of 246 community colleges in the United States were already received, 

this step was not necessary for this study. Furthermore, as part of the data request 

conditions, ACE requested that the short-form Mappings instrument developed as part of 

this study, not be administered (see Appendix F). 

The next step in the Spector (1992) scale development process was that of 

conducting the item analysis. In this scale development and validation study, I conducted 

the item analysis by means of principal component analysis (PCA) using a method 
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prescribed by Field (2013). Given that all the items are dichotomous in nature, I used 

categorical principal component analysis (CATPCA) to verify the final solution, a 

technique recommended by Linting and van der Kooij (2012). However, before I 

conducted both the PCA and the CATPCA, I first prepared the data.  

The data preparation started with an investigation into the branching that occurs 

within the ACE 2016 Mapping Internationalization on U.S. Campuses instrument. 

Branching occurs within an instrument when respondents are asked to skip the next 

question when they answer a yes/no question in the negative. The yes/no question is 

normally followed by a follow-up question. To not doubly penalize a respondent, I 

eliminated the follow-up question from the analysis.  

As part of the data preparation process, the set of items were also inspected for 

any missing values. Any case that had more than 50% of its values missing was 

eliminated from the initial set of data. This was similar to the Green and Siaya (2005) 

study. After conducting the missing values analysis on the remaining cases, I decided that 

mode missing value imputation was the most appropriate for this scale development 

study. Given that all of the items were categorical dichotomous items, mode imputation 

was an appropriate method (Faisal & Tutz, 2017). Following the mode imputation, the set 

of data was investigated for any items that displayed zero variance. The principal 

component analysis cannot be conducted if there any items displaying zero variance 

(Field, 2013). 

The validation of the derived scale was the last step in the Spector (1992) process. 

In this scale development study this entailed an investigation into the internal-consistency 



17 

 

reliability, the internal structure validity, and the distributional characteristics of the 

derived scale. The internal-consistency reliability of the scale was checked by separately 

checking the Cronbach’s reliability coefficient alpha (α) of each of the components 

(dimensions) of the multi-dimensional scale, as recommended by Spector (1992). 

Verifying the internal-consistency reliability also entailed the calculation of the item-total 

statistics including the corrected item-total correlation and the Cronbach’s alpha if the 

item is deleted. 

The internal structure validity of the derived scale was investigated by analyzing 

the number and the nature of the components (dimensions) of the scale, a technique 

recommended by Spector (1992). I investigated the total variance explained by the 

components. The extent and composition of the factor loadings for each component were 

also investigated. The composition of the components was also checked to see if they 

made theoretical sense and the extent to which they correspond with the dimensions 

contained in the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. 

Finally, I checked the degree to which the items within each dimension correlate with 

each other.  

The derived scale was also analyzed in terms of its distributional characteristics. 

The distributional characteristics of the scale provided insight into the norms of the scale 

(Spector, 1992). I calculated each individual dimension score by finding the sum of all 

the items that make up the dimension. These dimension scores were entered into IBM 

SPSS version 26 software and the descriptive statistics for one were calculated. A 

visualization in the form of a histogram from each dimension score was also performed. 
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Since the normality of each of these dimension scores cannot be assumed (Micerri, 

1989), the symmetry and the tail weights of their frequency distributions were 

investigated. Using these symmetries and tail weights, the distributions were classified 

according to one of the distribution types described by Sawilowsky et al. (1990). 

   To achieve the second objective of this study, I used categorical principal 

component analysis (CATPCA) to investigate the relationship between community 

college internationalization and the three variables of control, minority-serving, and 

urbanicity (Field, 2013). I entered the items in the final version of the scale and the three 

variables into IBM SPSS version 26 software. The variance accounted for (VAF) and the 

category plots derived from the categorical principal component analysis (CATPCA) was 

used to investigate the relationship between the community college internationalization 

and the three institutional characteristics. 

Delimitations  

This scale development and validation study was delimited to only the mapping or 

measuring of internationalization. There are other aspects of internationalization, namely 

evaluating and profiling. The evaluation of internationalization has as its focus an 

examination of the value of internationalization. Profiling of internationalization presents 

to all stakeholders the strength of the internationalization activities (Beerkens et al., 

2010). However, this study only concentrated on the mapping aspect of 

internationalization, which is the assessment of the level of internationalization of a 

higher education institution at a given time or over a period of time (Beerkens et al., 

2010). 
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The subject of this scale development study is the community college in the 

United States to the exclusion of other Carnegie classifications. Community colleges in 

the United States demonstrate a low level of internationalization (ACE, 2017). More than 

45% of students in the United States choose community colleges as their point of entry 

into higher education and will not transfer to four-year colleges (NCES, 2013). The 

ability of these students at community colleges to acquire global competency will be 

impeded given that the acquisition of global competency is facilitated through the process 

of internationalization (Hudzik & McCarthy, 2012). This delimitation is therefore in 

response to need to increase the level of internationalization at community colleges 

(Manns, 2014). 

Delimiting this study to community colleges is also a response to the lack of 

psychometrically validated community college internationalization measuring 

instruments (Copeland, 2015). The Green and Siaya (2005) instrument, using the 

responses to the ACE 2001 Mapping Internationalization on U.S. Campuses survey, was 

specifically developed for use at community colleges in the United States. However, an 

unpublished analysis of the Green and Siaya (2005) instrument revealed that the 

instrument lacks the necessary internal construct validity (Lewis, 2020) (see appendix F).   

Limitations 

This scale development study used the responses of community colleges to the 

ACE 2016 Mapping Internationalization on U.S. Campuses survey. Therefore, the study 

was limited to the perspectives of the person responsible for completing the ACE 2016 

Mappings survey at each community college. Given that all of the responses to the 2016 
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Mapping survey were self-reported, I had to rely on the honest and truthful insights and 

experiences of the respondents. Furthermore, this study was limited to the respondent’s 

correct understanding of each question within the research instrument.  

The scale developed as part of this study will be limited to measuring 

internationalization at community colleges in the United States. The items collected and 

used in developing this scale were from community colleges in the United States. 

Furthermore, the scale developed in this study is limited to only mapping 

internationalization and cannot be applied to the other two components of 

internationalization: evaluating and profiling. 

Significance of the Study 

This psychometric validation study could have a number of significant 

implications. Firstly, this scale development and validation study will add to the body of 

literature that focuses on community colleges internationalization. Specifically, this study 

will add to the limited number of psychometrically valid instruments that specifically 

measures internationalization at community colleges in the United States (Copeland, 

2015). 

The findings of this study produced a set of items that can be used to map or 

measure the internationalization of community colleges in a user-friendly and efficient 

way. The process of principal component analysis used in this study resulted in a scale 

with a highly reduced number of items. The results of the principal components analysis 

(PCA) showed that despite the reduced number of items, the scale still provided a high 
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degree of information regarding the level of internationalization at U.S. community 

colleges.  

Leaders responsible for internationalization at community colleges using the 

internationalization measuring instrument developed as part of this study will have the 

confidence that they are relying on a mapping instrument that has been psychometrically 

tested. The study developed a scale that demonstrates the necessary internal-consistency 

reliability. The principal component analysis process, followed by the categorical 

principal analysis process produced a scale that displays internal construct validity. 

Green (2012) argued that the first step in developing an internationalization plan 

is to determine the internationalization goals of the institution, which involves a process 

known as mapping or measuring internationalization. The scale developed as part of this 

study provides information about the level of internationalization to community colleges 

in the United States. This will support their institutional internationalization plans. The 

relationship between community college internationalization and the three institutional 

characteristics will also strategically inform their internationalization plans. Thus, the 

findings of this study provide a decision-making framework for community colleges as 

they engage in the comprehensive internationalization process. 

Operational Definitions 

The following definitions are provided to assist the reader: 

Administrative structure and staffing refer to reporting structures, such as found in 

staff and office configurations (ACE, 2017). 
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Articulated institutional commitment refers to mission statements; strategic plans; 

funding allocation; and formal assessment mechanisms (ACE, 2017). 

 Associate’s colleges are “colleges in which all degrees awarded are at the 

associate level, or where bachelor’s degrees account for less than 10 percent of all 

undergraduate degrees awarded” (Green et al., 2008, p. 65). For purposes of this study, 

the terms associate’s colleges and community colleges are synonymous. 

Carnegie classification system is a recognized higher education classification 

system originally created in 1970 by the Carnegie Foundation for the Advancement of 

Teaching (CFAT) (Harder, 2010). In 2005, for the first time in the CFAT’s classification 

history, a division of two-year colleges into subcategories occurred, which included 

institutional control, setting, size, and governance.  Setting classifications include 

suburban, urban, and rural delineations (Harder, 2010). 

City is a territory inside an urbanized area and inside a principal city with 

population of 100,000 or more (NCES, 2016). 

Collaboration and partnerships are institutional partnerships; joint degree and 

dual/double degree programs; branch campuses; and other offshore programs (ACE, 

2017). 

Community college, according to Cohen and Brawer (2003), is:  

any institution regionally accredited to award the associate in arts or the associate 

in science as its highest degree. [This] includes the comprehensive two-year 

college as well as many technical institutes, both public and private and 
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eliminates many publicly supported area vocational schools and adult education 

centers and most of the proprietary business and trade colleges. (p. 5) 

For purposes of this study, the terms community colleges and associate’s colleges are 

synonymous. 

Comprehensive internationalization is a commitment, confirmed through action, 

to infuse international and comparative perspectives throughout the teaching, 

research, and service missions of higher education. It shapes institutional ethos 

and values and touches the entire higher education enterprise. It is essential that it 

be embraced by institutional leadership, governance, faculty, students, and all 

academic service and support units. It is an institutional imperative, not just a 

desirable possibility. 

Comprehensive internationalization not only impacts all of campus life but the 

institution’s external frames of reference, partnerships, and relations. The global 

reconfiguration of economies, systems of trade, research, and communication, and 

the impact of global forces on local life, dramatically expand the need for 

comprehensive internationalization and the motivations and purposes driving it. 

(Hudzik, 2011, p. 1)    

For the purposes of this study, comprehensive internationalization and 

internationalization are synonymous. The Hudzik (2011) definition of comprehensive 

internationalization guided this study. 

 Control of an institution refers to whether the institution is a public or private 

institution (NCES, 2016). 
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Curriculum, co-curriculum, and learning outcomes refer to general education and 

language requirements; co-curricular activities and programs; and specified student 

learning outcomes (ACE, 2017). 

Faculty policies and practices refer to hiring guidelines, tenure and promotion 

policies, and faculty development opportunities (ACE, 2017). 

Foreign born refers to “anyone who is not a U.S. citizen at birth” (Trevelyan et 

al., 2016).    

 Global competency is “having an open mind while actively seeking to understand 

cultural norms and expectations of others, leveraging this gained knowledge to interact, 

communicate, and work effectively outside one’s environment” (Hunter et al., 2006, p. 

277). While the terms global competence, intercultural competence, and multicultural 

competence are often used interchangeably, for the purpose of this study only the terms 

global competency and intercultural competency are used interchangeably.  

Globalization is the “the economic, political, and societal forces pushing 21st 

century higher education toward greater international involvement” (Altbach & Knight, 

2007, p. 290). 

Intercultural competence or global competency is “the ability to communicate 

effectively and appropriately in intercultural situations based on one’s intercultural 

knowledge, skills and attitudes” (Deardorff, 2004, p. 184). While the terms global 

competence, intercultural competence, and multicultural competence are often used 

interchangeably, for the purpose of this study only the terms global competency and 

intercultural competency are used interchangeably.  
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Internationalization is “the process of integrating an international, intercultural or 

global dimension into the purpose, functions or delivery of post-secondary education” 

(Knight, 2004, p. 2). For the purposes of this study, internationalization and 

comprehensive internationalization are synonymous. 

 International students refer to “non-immigrant postsecondary students at 

accredited higher education institutions in the U.S. who are on a temporary visa that 

allows academic coursework” (Chow, 2012, p. 5). 

Minority-Serving institutions (MSIs) are “institutions serving high proportions of 

minority students” (Li, 2007). 

Minority students refer to “students who are Black, Hispanic, Asian/Pacific 

Islander, or American Indian/Alaska Native” (Li, 2007). 

Private two-year colleges are independently operated (Hardy & Katsinas, 2007) 

and not legally recognized subdivisions of the states in which they are founded or operate 

(Katsinas, 2003). 

Public two-year colleges exist under provisions of statutory enabling law. They 

are somewhat funded via annual or biennial legislative appropriations and legally 

recognized political subdivisions of the states that created them (Katsinas, 2003). 

Rural is a census-defined rural territory that is more than 25 miles from an 

urbanized area and also more than 10 miles from an urban cluster (NCES, 2016). 

Student mobility refers to education abroad programs or international student 

recruitment and support (ACE, 2017). 
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Suburban is a territory outside a principal city and inside an urbanized area with 

population less than 100,000 (NCES, 2016). 

Town is a territory inside an urban cluster that is more than 35 miles from an 

urbanized area (NCES, 2016). 

Urbanicity of an institution refers to whether the institution is situated in a rural 

area, a suburban area, a town, or a city (ACE, 2017) 

Chapter Summary 

This scale development and validation study examines the lack of community 

college internationalization measuring instruments. This study used the responses of 

community colleges to the ACE 2016 Mapping Internationalization at U.S. Campuses 

survey to develop a short version of the ACE 2016 Mappings instrument. The short 

version of the ACE Mappings instrument can be used to measure the level of 

internationalization at community colleges in the United States. 

In this study, I developed a theoretical framework by conducting a review of the 

existing institutional internationalization measuring instruments. By performing an 

analysis of the internationalization dimensions used in these instruments, I consolidated 

them into a set of meta-dimensions. The internationalization meta-dimension (IMD) 

theoretical framework, consisting of this set of internationalization meta-dimensions, 

guided this study.  

In developing the scale for this study, I used the Spector (1992) summated rating 

scale process. I followed the five steps identified by Spector (1992): (1) defining the 
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construct; (2) designing the scale; (3) pilot testing the scale; (4) administering the scale 

and analyzing the items; and (5) validating and norming the scale.    

In analyzing the items, I used the process of principal component analysis. More 

specifically, I used the Field (2013) method of conducting a principal component 

analysis. The internal structure validity of the scale was verified using categorical 

principal component analysis.  

A secondary objective of this study was to investigate the relationship between 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. These characteristics were identified in the 

ACE 2016 Mapping Internationalization at U.S. Campuses 2016 survey. I also used 

categorical principal components analysis to investigate the relationship between 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. 

The next chapter will expand the basis for this study by providing research 

relevant to (a) the history, meaning, and measuring of internationalization; and (b) the 

existing institutional internationalization measuring instruments. The related literature 

will also demonstrate the need for a validated internationalization mapping instrument 

applicable to community colleges in the United States. 
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CHAPTER 2 

REVIEW OF RELATED RESEARCH LITERATURE 

This chapter presents information relevant to the mapping or measuring of 

internationalization at higher education institutions (HEIs). The first three sections of this 

chapter offer an examination of the construct of internationalization at higher educational 

institutions with specific reference to the history, meaning, and measuring of 

internationalization. The fourth section provides a review of the existing institutional 

internationalization measuring instruments. Validity, the reliability, and the unit of study 

of these institutional internationalization measuring instruments receive specific 

attention. The next section presents a discussion of the various theoretical frameworks 

employed by these institutional internationalization measuring instruments with specific 

reference to the degree of overlap among these theoretical frameworks. The last section 

of this chapter explores the relationship between internationalization of the certain 

characteristics of the institution.  

History of Internationalization 

International education activities have occurred since the Middle Ages when 

many European universities had foreign students and faculty on their campuses (Altbach 

& Knight, 2007). De Wit and Merkx (2012) referred to these students as academic 

pilgrims, who would often travel to the prestigious academic centers of Europe to learn 

from world-renowned scholars. It was only at the beginning of the 19th century that 
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higher education institutions in the United States started to attract international students 

by establishing world-class programs (De Wit & Merkx, 2012). International cooperation 

and cultural exchange were some of the earliest rationales for internationalization (De 

Wit, 1999). The horrific consequences of World War I prompted U.S. government 

officials to establish measures for international cooperation (Iuspa, 2010). One of the 

earliest attempts to comprehensively internationalize higher education institutions (HEIs) 

in the United States was the establishment of the Institute of International Education (IIE) 

in 1919 (IIE, 2013). Among the primary goals of IIE was the promotion of international 

student exchange and cultural understanding among nations. These goals remain intact 

today, interrupted only by the outbreak of World War II (Iuspa, 2010).  

In 1948 after World War II, the U.S. government once again renewed their 

commitment towards international cooperation with the establishment of the first 

federally funded international faculty and student exchange program known as the 

Fulbright program, in honor of Senator William J. Fulbright (Iuspa, 2010). Additionally, 

in 1958, in response to the Soviet Union launching the first satellite into space, the U.S. 

government passed the National Defense Education Act, which committed large sums of 

money towards higher education in an attempt to increase math and science literacy. 

However, some of the money was also directed towards international studies and the 

foreign languages (Hutcheson, 2011). De Wit (1999) argued that the rationale for the 

internationalization of higher education during this time and up to the end of the Cold 

War was political in nature.  



30 

 

After the end of the Cold War, the motivations for the internationalization of 

higher education became more economic in nature (De Wit, 1999). This is evident in the 

increase in student and faculty mobility, the greater emphasis on the recruitment of 

international students, the establishment of U.S. satellite campuses abroad, and the 

expansion of more international partnerships (Knight, 2002). Since the terrorist attack on 

the U.S.A on September 11, 2001 and also as a response to globalization, there are more 

sociocultural reasons why higher education institutions (HEIs) choose to internationalize 

their campuses. Internationalization, intended to increase the global competency of the 

student, is increasingly becoming an important component of the sociocultural, 

economic, and political mission and strategic plan of the institution (Green, 2013).  

Meaning of Internationalization of HEIs 

The concept of internationalization of higher education institutions (HEIs) is not 

new. However, recent events and developments have caused the concept and practice of 

internationalization to gain a renewed level of importance on campuses of HEIs in the 

United States (Committee for Economic Development [CED], 2006). These events and 

developments include the 911 attacks, the war on global terrorism, and the need to 

produce graduates with global competency and cross-cultural skills (CED, 2006). The 

term international education was initially used to describe the concept of 

internationalization (Knight, 2004). While the term international education is still in use, 

other terms such as transnational education, borderless education, and cross-border 

education are now used to describe the construct of internationalization (Knight, 2015).  



31 

 

Over the years a number of different definitions evolved for the concept of 

internationalization (Green & Olson, 2003). Using an activities-based approach, Harari 

(1972) was the first to define internationalization as a process of incorporating an 

international dimension into the content of the curriculum, promoting the transnational 

movement of students and scholars as they engage in training and research, and 

developing international cooperation programs among higher education institutions. For 

almost two decades this was the working definition of internationalization. It was only in 

1991 that Henson et al. defined internationalization as “the incorporation of international 

contents, materials, activities, and understandings into the teaching, research, and public 

service functions of universities to enhance their relevance in an interdependent world” 

(p. 4). Arum and Van de Water (1992) continued with the activities-oriented approach to 

internationalization and posited that these activities can be placed in one of three 

categories: international education, international student exchange, and international 

technical and research cooperation. These early definitions of internationalization 

describe the concept as a loosely connected set of international activities rather than a 

fully integrated comprehensive system-wide process undertaken by a higher education 

institution (Iuspa, 2010). 

Knight (1993) viewed internationalization more as a process and defined it as the 

“the process of integrating an international/intercultural dimension into the teaching, 

research and service functions of an institution” (p. 21). Knight (2015) updated the 

definition to the following: “Internationalization at the national, sector, and institutional 
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levels is defined as the process of integrating an international, intercultural, or global 

dimension into the purpose, functions or delivery of postsecondary education” (p.2). 

While this updated definition of internationalization emphasizes the integrated and global 

nature of internationalization, it does not fully address some of the motivations for 

internationalization, specifically the need for internationalization as a response to the 

impact of globalization on the local needs (Garson, 2016). This study used the definition 

of comprehensive internationalization given by Hudzik (2011):  

Comprehensive internationalization is a commitment, confirmed through action, 

to infuse international and comparative perspectives throughout the teaching, 

research, and service missions of higher education. It shapes institutional ethos 

and values and touches the entire higher education enterprise. It is essential that it 

be embraced by institutional leadership, governance, faculty, students, and all 

academic service and support units. It is an institutional imperative, not just a 

desirable possibility. 

Comprehensive internationalization not only impacts all of campus life but the 

institution’s external frames of reference, partnerships, and relations. The global 

reconfiguration of economies, systems of trade, research, and communication, and 

the impact of global forces on local life, dramatically expand the need for 

comprehensive internationalization and the motivations and purposes driving it. 

(p. 1)    

This view of internationalization recognizes the fact that internationalization should be 

part of the teaching, learning, research, and service mission of the higher education 
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institution, as well as address some of the motivations for internationalization (Garson, 

2016), such as the use of higher education internationalization to increase the number of 

globally competent students.  

Measuring Internationalization 

Beerkens et al. (2010) provided three significant developments that have led to an 

increased importance in the need to measure internationalization at HEIs. They are (a) the 

growing centrality of internationalization to the mission of the higher education 

institution; (b) the view that measuring internationalization through the use of evaluation 

tools is seen as a way to hold HEIs accountable for the quality of their 

internationalization activities; and (c) the reality that HEIs must compete globally for 

students has resulted in the development of indicators by which the institution can 

measure the profile of the institution.  

When discussing the concept of measuring internationalization, the use of 

language is extremely important (Beerkens et al., 2010). Green (2012) stated that the 

terms measurement, assessment, and evaluation are often used synonymously. For 

example, in developing a framework to indicate the quality of internationalization, de Wit 

(2010) used the terms assess and measure interchangeably. This study follows the 

practice of Green (2012) in that I use the term measure when referring to the level of 

institutional or programmatic internationalization.  I reserve the term assess for the 

determination of the level of learning outcomes of students as a result of the process of 

internationalization. 
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Describing the process of measuring internationalization also requires precise 

language. Beerkens et al. (2010) argued that the process of measuring internationalization 

can be divided into three distinct elements: mapping, evaluating, and profiling. Mapping 

or measuring entails the process of determining where the institution stands in terms of 

their level of internationalization. Green (2012) described this as an exercise undertaken 

to ascertain what the institution is doing in the area of internationalization. This mapping 

exercise involves an investigation of the internationalization activities of the institution in 

terms of inputs and outputs. The inputs include the resources that the institution makes 

available for its internationalization activities. The outputs reflect on the impact that the 

internationalization activities have on the overall mission of the institution. Evaluating is 

an examination of the value of the internationalization activities of the institution. 

Profiling means to present to all stakeholders the strength of the internationalization 

activities in order to display the prestige of the institution for marketing purposes. While 

this study focused on what Beerkens et al. (2010) described as mapping, for the purposes 

of this psychometric validation measurement study, I used the words “mapping” and 

“measuring” interchangeably. The next section reviews many of the existing institutional 

instruments used to measure internationalization at HEIs. 

Review of the Existing Institutional Internationalization Measuring Instruments 

This section reviews the existing institutional internationalization measuring 

instruments with specific reference to the validity and reliability of these instruments. A 

summary of their psychometric properties is at the end of this section. Because the ACE 

Center for Internationalization and Global Engagement (CIGE) Mapping 
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Internationalization on U.S. Campuses survey is the most comprehensive 

internationalization measuring instrument used by higher education institutions in the 

United States (ACE, 2017), it warrants a more detailed review. This section begins with 

some insight into the methodology used for conducting this section of the literature 

review.  

Method for Conducting the Review  

The first step was to conduct a search of all of the academic databases and the 

Internet via Google Scholar using the following search terms: internationalization, higher 

education, and measuring scales; internationalization, higher education, and measuring 

instruments; internationalization, higher education, and measuring index; and 

internationalization, higher education, and mapping tools. Since the EBSCOhost 

databases with the aforementioned search terms returned fewer than five entries, I 

decided to use the following additional search terms for the EBSCOhost databases: 

internationalization, higher education, and scale; internationalization, higher education, 

and instrument; and internationalization, higher education, and index. As part of the 

search, I used the following criteria for inclusion and exclusion: the study dealt with 

institutional internationalization measuring instruments within the context of higher 

education, and the study or review was written in English.  

The search of the academic databases and the internet returned a total of 214,436 

entries disaggregated as follows: internationalization, higher education, and measuring 

scales (N=49,175); internationalization, higher education, and measuring instruments 

(N=57280); internationalization, higher education, and measuring index (N=64,376); 
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and internationalization, higher education, and mapping tools (N=43,605). In cases 

where the search terms returned more than 500 entries, only the titles of the first 500 

entries were read. I examined the title of each entry to see if the study might meet the 

criteria for inclusion. I deemed 2059 titles irrelevant and excluded 6 studies since they 

were duplicates. The abstracts of 163 studies were read to examine if they met the criteria 

for inclusion. A total of seven articles drawn from the databases and the Internet were 

included in the review. Following this, I investigated the reference section of each of the 

articles to identify any potential additional articles for inclusion in the review. Randolph 

(2007) referred to this process as pearl building. This resulted in the inclusion of two 

more articles, which identified an institutional internationalization measuring instrument. 

The next sections provide an overview of each of these instruments, starting with the 

ACE Mapping Internationalization on U.S. Campuses survey instrument. 

Review of the ACE Mapping Internationalization on U.S. Campuses Instrument 

The Mapping Internationalization on U.S. Campuses survey instrument, the 

premier project of the ACE Center for Internationalization and Global Engagement 

(CIGE), provides an overview of the state of internationalization at U.S. HEIs. The 

Mapping instrument is administered every five years, with the latest of the four iterations 

having been administered in 2016 (ACE, 2017). This section offers a discussion of the 

history of the Mapping Internationalization on U.S. Campuses survey instrument with 

specific reference to the validity and reliability of the instrument.  

Acting on behalf of ACE and with funding from the Ford Foundation, the Exxon 

Education Foundation, and the Pew Educational Trusts, Charles Andersen published the 
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first survey, titled International Studies for Undergraduates, 1987: Operations and 

Opinions in 1988 (Matta, 2010). The 1988 survey utilized a stratified national sample of 

514 two-year and four-year institutions and provided empirical evidence regarding 

foreign language requirements and course offerings, study abroad opportunities and 

participation numbers, area studies and other internationally focused concentrations, the 

role of library holdings in international studies, and presidential attitudes toward 

international studies (Matta, 2010). In 1989, ACE published a second study on 

internationalization that incorporated the data from the 1988 survey, other national 

studies, and information obtained from campus visits and transcripts (Green et al., 2008). 

Richard Lampert conducted this second study, entitled International Studies and the 

Undergraduate, on behalf of ACE (Matta, 2010). 

In 2000, after a 10-year hiatus and in recognition that there were no national data 

on campus internationalization, ACE decided to update its earlier work by developing 

and conducting three of its own surveys (Beerkens et al, 2010). The first survey utilized a 

stratified sample of 752 U.S. colleges and universities of various institutional types and 

focused primarily on institutional internationalization. The second survey focused on data 

regarding faculty issues related to internationalization and sought responses from more 

than 1,000 undergraduate faculty selected from the colleges and universities that 

responded to the first survey. The third survey solicited information from more than 

1,200 students who attended the colleges and universities that responded to the first 

survey (Green et al., 2008).  
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ACE employed the services of the Center for Survey Research and Analysis 

(CSRA) of the University of Connecticut to conduct a series of 10 focus groups 

consisting of either only faculty or only students at four HEIs, each with a different 

Carnegie classification. Following the 10 focus groups, two additional focus groups 

solicited the opinions of students and faculty not actively involved in international 

education. In each of the focus groups, participants answered questions about their 

international experiences, their perceptions about the state of internationalization at their 

respective institutions, and their perceived value of internationalization. In order to 

maintain consistency across the focus groups, each moderator received a prewritten 

guide. However, participants’ responses were unrestricted; therefore, participants could 

introduce new topics concerning internationalization. The focus groups participants’ 

responses were used to draft initial surveys of ACE (Siaya & Hayward, 2003).  

In order to strengthen the content validity and reliability of the initial surveys, in 

July of 2001 ACE enlisted the help of leaders, experts, and scholars in international 

education to review and comment on the initial drafts of the surveys. More specifically, 

the indicators of internationalization included in the 2001 survey were drawn from those 

contained in the International Quality Review Process (IQRP) (Beerkens et al., 2010). 

The feedback received helped in the construction of a second version of the survey. ACE 

sent the second version of the survey to 60 randomly selected institutions and eight 

preselected institutions, two of each Carnegie classification. Telephone interviews with 

individuals at the institutions who would most likely complete the institutional survey 

followed the survey administration. These administrators identified any questions that 
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were ambiguous, confusing, or irrelevant. A third version of the institutional survey 

incorporated the comments received from the telephone interviews (Harder, 2010).   

Acting on behalf of ACE, Laura Siaya and Fred Hayward compiled the results of 

the three surveys into a final report with the title Mapping Internationalization on U.S. 

Campuses: Final Report 2003. The report focused on a number of areas (later changed to 

“dimensions”) of internationalization, including Stated Institutional Commitment, 

Financial Commitment, Foreign Language Requirements and Offerings, International 

Course Requirements and Offerings, Academic Programs Abroad, and Internationally 

Oriented Extracurricular Activities (Matta, 2010). The 2003 Mappings report also sought 

to use the indicators to describe the internationalization level of each of the four main 

institutional types: associate’s colleges, baccalaureate colleges, master’s colleges and 

universities, and doctorate-granting institutions, as defined by the Carnegie Classification 

in use at that time.   

A separate report describing the level of internationalization at each of these 

institutions was compiled (Green et al., 2008). In addition to reporting on the state of 

internationalization at each of these types of institutions as defined under the Carnegie 

Classification system, Green (2005) used data derived from the 2001 Mapping 

Internationalization on U.S. Campuses survey to develop an internationalization index 

for use at four-year universities and colleges. Green and Siaya (2005) used the same 

methodology to develop an internationalization index for use at U.S. community 

colleges.  
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The 2001 Mappings survey formed the basis for the ACE 2006 Mappings survey. 

Problems relating to privacy and the ability to obtain information from students and 

faculty caused ACE to focus its 2006 Mapping Internationalization on U.S. Campuses 

survey on institutional responses only (Green et al., 2008). ACE commissioned an 

advisory group of seven experts in international education to review the 2001 Mappings 

survey and modify the questions and dimensions contained in the 2006 Mappings survey 

instrument. The results of the 2006 survey, which appeared in a 2008 report titled 

Mapping Internationalization on U.S. Campuses: 2008 Edition, were compared with the 

results of the 2001 institutional survey (Green et al., 2008). 

The 2011 ACE Mapping Internationalization on U.S. Campuses survey was based 

on the results of the 2006 Mappings instrument. The most recent 2016 Mapping 

Internationalization on U.S. Campuses survey, the fourth iteration of Mappings survey, is 

largely based on the 2011 Mappings survey and continues to describe internationalization 

in terms of six internationalization dimensions (ACE, 2017). They are: Articulated 

Institutional Commitment; Administrative Structure and Staffing; Curriculum, Co-

Curriculum and Learning Outcomes; Faculty Policies and Practices; Student Mobility, 

and Collaboration and Partnerships. A more detailed description of the 

internationalization dimensions is provided later in the chapter. See Appendix B for a 

complete list of questions contained in each of these six dimensions.  

Review of the Kireçci et al. (2016) Instrument 

Kireçci et al. (2016) investigated the validity and reliability of an institutional 

internationalization measuring instrument called the Internationalization Index of Higher 
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Education. The Internationalization Index of Higher Education is used to measure 

internationalization at four-year universities in Turkey. This internationalization index 

measured the level of internationalization by evaluating five dimensions or factors of 

internationalization. These five dimensions are referred to as University Research 

Performance; Curricular Efficiency; International Linkages; Student Supports; and 

Urban Sufficiency. A more detailed description of the Kirecci (2016) internationalization 

dimensions is provided later in the chapter. The Kireçci et al. (2016) study used the 

responses to the internationalization index of 300 senior higher education administrators. 

Investigating the reliability of the Internationalization Index of Higher Education 

produced the following Cronbach’s correlation alpha coefficients:  University Research 

Performance α = .91, Curricular Efficiency α = .88, International Linkages α = .87, 

Student Support α =.83, Urban Sufficiency α =.80, and Overall α = .87. Subject-matter 

experts examined the content validity of the Internationalization Index of Higher 

Education instrument. More specifically, the study used the Lawshe Content Validity 

Ratio (CVR) on all of the 33 indicators, and the responses obtained from these subject-

matter experts all produced content validity ratios of above 0.78. Evidence regarding the 

internal reliability of the instrument was also given to strengthen its validity. The item-

total correlation for all of the 33 items ranged from .25 to .51. Exploratory factor analysis 

(EFA) done on half of the participants (N = 150) produced 5 factors. Using the remaining 

participants (N = 150), researchers conducted a confirmatory factor analysis (CFA). The 

results of the confirmatory factor analysis (GFI=0.91, AGFI=0.92, PGFI=0.90, 

RMSEA=0.05, CFI=0.95) validated the factor structure and added to internal construct 
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validity of the instrument. The Kericci (2016) study was limited to the measuring of 

internationalization at four-year institutions in Turkey. See Table D1 and Table D2 in 

Appendix D for a summary of the Kireçci et al. (2016) study. 

Review of the Msweli (2013) Instrument   

Msweli (2013) developed and validated an institutional internationalization 

measuring instrument that maps the level of internationalization at four-year universities 

in South Africa. Msweli (2013) conducted a comprehensive literature search of the 

different definitions of the internationalization construct. From this search of the 

literature, Msweli developed a definition of internationalization best suited for the context 

and utilized it as the theoretical foundation for the study. Following this, Msweli (2013) 

selected 29 internationalization indicators from an existing 66 indicator list developed by 

Krause et al. (2005). To strengthen the content validity of the instrument, Msweli (2013) 

submitted the 66-item list of indicators to a panel of internationalization experts for 

evaluation. Based on the feedback, the final list of indicators was reduced to 20 items. 

Msweli (2013) administered this 20-item instrument to 153 administrators responsible for 

internationalization and graduate students at the University of South Africa.  

To further strengthen the internal construct validity of the instrument, Msweli 

(2013) conducted a factor analysis. An investigation of the correlations between the items 

indicated that more than 60% of the correlations were significant at the p < 0.001 level. 

Using the criteria of only accepting factor loadings greater than 0.5 and eliminating items 

that loaded high on more than one factor, the factor analysis described 

internationalization as a four-factor construct. These four factors are: Teaching, Learning 
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and Community Engagement Activities (α = 0.9); International Research Collaboration 

(α = 0.8); Internationalisation Strategy (α = 0.8); and Intercultural Activities (α = 0.7). A 

split-sample analysis verified the four factor construct. An overall Cronbach’s alpha of 

0.9 further confirmed the internal-consistency reliability of the four-factor construct. The 

study was limited to the measuring of internationalization of four-year universities in 

South Africa. A more detailed description of the Msweli (2013) internationalization 

dimensions is provided later in the chapter. See Table D1 and Table D2 in Appendix D 

for a summary of the internationalization mapping instruments developed and validated 

by Msweli (2013).  

Review of the Elkin et al. (2005) Instrument 

Elkin et al. (2005) attempted to develop and validate a 13-dimensional 

internationalization instrument that would measure the degree of internationalization of a 

university. Senior internationalization officers (SIO) at the University of Otago, a four-

year university in New Zealand, assisted in the development of the initial 13 

internationalization dimensions. The use of internationalization experts contributed to the 

content validity of the instrument (American Educational Research Association [AERA], 

2014). Elkin et al. (2005) cross-referenced these 13 dimensions by investigating the 

websites of universities known for their exemplary internationalization to determine the 

degree to which the 13 dimensions were consistent with the internationalization content 

of these universities. Elkin et al. (2005) also conducted a broader, more comprehensive 

literature review to derive a conceptual model for the construct of internationalization and 

converted the 13 dimensions to Likert scales ranging from 0 to 10, where 0 is low and 10 
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is high. Elkin et al. (2005) administered the 13-dimension assessment to 

internationalization at 70 international universities. Senior internationalization officers at 

these four-year universities were asked to indicate both the actual and the desired level 

for each of these 13 internationalization dimensions. Elkin et al. (2005) calculated the 

average scores for the desired level of each of these dimensions, as well as the actual 

level of each of these dimensions and ranked them in order of decreasing importance. To 

determine the areas of greatest internationalization deficiencies, the researchers then 

calculated the difference between these two scores. The Elkin (2005) study revealed that 

the most important internationalization dimensions were all related to staff, international 

institutional research, and collaboration. 

The results of the Elkin (2005) study and a further analysis of the 

internationalization dimensions indicated that there was a duplication of two of the 

dimensions. For example, the Staff Interaction in International Context dimension was a 

duplication of the Attendance to International Conference dimension. Therefore, the 

researchers collapsed two of the internationalization dimensions and concluded that the 

construct of internationalization can actually be expressed by an 11-dimension model. 

See Table D1 and Table D2 in Appendix D for an overview of the Elkin et al. (2005) 

study. 

In a follow-up study, Elkin et al. (2008) provided additional information that 

contributed to the validation of the Elkin (2005) internationalization measuring 

instrument. Recall that Elkin et al. (2005) developed and validated an instrument that 

measured the construct of internationalization in terms of 11 dimensions. Further field 
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testing of the 11-dimension instrument exposed more duplication of the dimensions and 

allowed Elkin et al. (2008) to describe internationalization as a nine-dimensional 

construct. These nine dimensions are: Undergraduate International Students; 

Postgraduate International Students; Student Exchange Programs; Staff Exchange 

Programs; Staff Interaction in International Context; Internationally Focused Program 

of Study; International Research Collaboration; Support for International Students; and 

International Institutional Links. 

Review of the Ayoubi and Massoud (2007) Instrument 

 In a comprehensive study conducted by Ayoubi and Massoud (2007), the 

researchers set out to develop a tool that would provide four-year universities in the 

United Kingdom some insight into the nature of their internationalization strategy. In 

order to devise an internationalization ranking and classification strategy for 117 

universities in the United Kingdom, the researchers employed a number of different 

techniques.  

Using data from the Higher Education Statistics Agency (HESA) based in the 

United Kingdom, Ayoubi and Massoud (2007) calculated the following three ratios for 

each of the 117 institutions: the number of overseas students to the total number of 

students at the institution; the total overseas income to the total income of the institution; 

and the total market share of overseas first year students at the institution to the total 

overseas market. Using these three ratios as variables and limiting the principal 

components analysis to one factor, the researchers used the factor loadings as a score for 
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this one factor, named the international student factor for the institution and used as a 

proxy for the degree of internationalization of the institution.  

Following this, Ayoubi and Massoud (2007) identified and calculated a second 

internationalization factor, known as the strategic internationalization intent of the 

institution. Analyzing the content of the mission statements of these 117 universities, the 

researchers decided on a set of words that would be representative of the strategic 

internationalization intent of the institution. These words included “international, global, 

partnerships, overseas, and other related concepts” (Ayoubi & Massoud, 2007, p. 342). 

Using this content analysis technique, the researchers scored the internationalization 

intent of the institution as follows: 0 if there was no mention of internationalization in the 

mission statement; one if the mission statement contained words such as international, 

overseas, global, worldwide, or similar words; two if the mission statement contained 

concepts such as international partnerships, international agreements, international 

student recruitment, joint international collaboration, or international staff exchanges; 4 if 

the mission statement mentioned two or more the previous words or concepts. 

Using the international student factor (factor 1) and the strategic international 

intent factor (factor 2) scores of the university, Ayoubi and Massoud (2007) placed the 

school in one of four clusters. Using a predetermined four-cluster, agglomerative cluster 

analysis method in which the researchers measured the squared Euclidian distance 

between the two factors, Ayoubi and Massoud (2007) placed each institution in a 

particular cluster. The intent of the cluster analysis was to give an indication of the nature 

and degree of internationalization at the institution. Ayoubi and Massoud (2007) named 



47 

 

and determined the clusters as follows: Cluster 1, International Losers Group 

(institutions that scored low on both factors); Cluster 2, International Speakers Group 

(institutions that scored low factor 1 and high on factor 2); Cluster 3, International 

Winners Group (institutions that scored high on both factors); and Cluster 4, 

International Actors Group (institutions that scored high on factor 1 and low on factor 2).  

The results showed that 15% fell into Cluster 1, 37% fell into Cluster 2, 37% fell into 

Cluster 3, and 11% fell into Cluster 4.  

The Ayoubi and Massoud (2007) instrument describes internationalization as a 

two-dimensional construct. These two dimensions are international student factor and 

strategic international intent factor. The instrument relies mostly on content validity by 

conducting a detailed investigation of the mission statements of the 117 universities. No 

proof of the internal-consistency reliability and the internal construct validity was 

provided. The Ayoubi and Massoud (2007) instrument is limited to the measuring of 

internationalization of four-year universities in the United Kingdom. See Table D1 and 

Table D2 in Appendix D for an overview of the Ayoubi and Massoud (2007) study. 

Review of the Rodenberg (2010) Instrument 

Rodenberg (2010), recognizing that there is often a difference between the stated 

internationalization goals of the institution and what is in practicality taking place, sets 

out to develop an institutional internationalization measurement instrument that can be 

used at all Carnegie type institutions in the United States. The Rodenberg (2010) 

internationalization instrument, referred to as the institutional fingerprint, consists of 125 

questions divided between eight internationalization dimensions. Rodenberg (2010), as a 
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professional in the field of international education, developed these questions from 

personal observations and by conducting an extensive search of the literature. To add to 

the content validity, Rodenberg (2010) had 50 international educators located in 12 states 

in the United States evaluate the 125 questions contained in the instrument. As a result of 

their feedback, Rodenberg (2010) assigned certain questions more weight than other 

questions. The response to each question received a score as follows: never = 0; seldom = 

1; sometimes = 2; and always = 3. The responses to those questions considered to have 

greater weight were multiplied by a certain multiple. The internationalization measuring 

instrument allowed an institution to calculate a score for each of the eight 

internationalization dimensions and an overall internationalization score.  

The Rodenberg (2010) instrument described internationalization as an eight-

dimensional construct. A more detailed description of the Rodenberg (2010) 

internationalization dimensions is provided later in the chapter. A strength of the 

instrument is that it does allow administrators to develop a sense of the 

internationalization level of the institution, which will inform their future 

internationalization plans. A limitation of the Rodenberg (2010) institutional 

internationalization measuring instrument is that it does not provide any evidence of 

internal-consistency reliability and internal construct validity. See Table D1 and Table 

D2 in Appendix DI for an overview of the Rodenberg (2010) study. 

Review of the Bendriss (2007) Instrument   

The purpose Bendriss’s (2007) study was to investigate the extent of 

internationalization at four-year public universities in the state of Florida. The Bendriss 
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(2007) study did not develop an institutional internationalization measuring instrument. 

The study utilizes a preexisting internationalization measuring instrument.  

Bendriss in his 2007 study employs an internationalization measuring instrument 

that was developed by Green (2005). Green (2005), acting on behalf of ACE and using 

items from the 2001 ACE Mappings survey, developed a 30-item internationalization 

measuring instrument. The 30-item instrument was developed through conducting 10 

focus groups and with input from experts and scholars in the field of internationalization. 

The 30 items focused on six internationalization dimensions. These six dimensions were: 

articulated commitment; academic offerings; organizational infrastructure; external 

funding; institutional investment in Faculty; and international students; and student 

programs. Green (2005) applied a 6-point Likert scale to each of the items in the survey 

with 1 = strongly disagree, 5 = strongly agree, and 6 = not applicable. It was this 30-item 

internationalization measuring instrument that Bendriss (2007) sent out to 204 

participants working as internationalization staff at 11 four-year public universities in the 

state of Florida.  

After receiving the results, Bendriss (2007) analyzed the internal-consistency 

reliability of the internationalization measuring instrument by investigating the 

Cronbach’s coefficient alpha of each of the six internationalization dimensions. The 

results were as follows: articulated commitment (α = 0.623); academic offerings (α = 

0.325); organizational infrastructure (α = 0.784); external Funding (α = 0.724); 

institutional investment in faculty (α = 0.778); international students and student 
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programs (α = 0.866); and overall (α = 0.905). The results indicated that the instrument 

demonstrated good internal-consistency reliability (Field, 2013).  

The Bendriss (2007) did not provide any evidence for the internal construct 

validity of the internationalization measuring instrument. The Bendriss (2007) study was 

also limited to four-year colleges in the state of Florida. In fact, the Bendriss (2007) 

recommended further investigation into the application of the Green (2005) 

internationalization survey instrument to community colleges in the state of Florida. The 

Green (2005) survey instrument, used by Bendriss (2007), was developed using an 

outdated version of the ACE Mapping Internationalization at U.S. Campuses survey. See 

Table D1 and Table D2 in Appendix D for an overview of the Bendriss (2007) study. 

Review of the Copeland (2015) Instrument 

Copeland (2015) observed that most of the research into the development of 

institutional internationalization measuring instruments were done in the context of four-

year colleges and universities. Copeland (2015) further recognized that research into 

measuring internationalization focused mostly on the measuring of some aspect of 

internationalization, for example, the measuring global citizenship as was done by Morias 

and Ogden (2011). The Copeland (2015) study set out to develop and validate an 

institutional internationalization measuring instrument within the context of community 

colleges in the United States. 

In the mixed-methods study conducted by Copeland (2015), the qualitative first 

phase of the study consisted of 29 structured interviews. These 29 interviewees consisted 
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of administrators, faculty, and students selected from 15 public community colleges in 

the United States.  

Copeland (2015) used the information gleaned from the qualitative portion of the 

study to develop a survey instrument. A detailed analysis of the transcripts of the 

interviews conducted in the qualitative phase resulted in the construction of an initial 52-

item survey. Using contacts obtained through professional groups, Copeland (2015) 

identified 34 experts in internationalization. Of the 34 subject-matter experts, only 10 

responded and assisted in the construction of the initial 52-item survey. The 10 experts all 

worked within the field of community college internationalization. The 52-item survey 

was sent to 2000 administrators and faculty working at community colleges in the United 

States. Of the 2000 invited to complete the survey, only 89 of the returned surveys ( a 

response rate of 4.5%) were deemed to be viable for further analysis. 

The analysis consisted of the calculation of three correlation coefficients to verify 

the content validity of the instrument. First, Copeland (2015) used Spearman’s rank 

coefficient (ρ), which indicated that 23% of the possible ranked pairs, as ranked by the 

different internationalization experts, were significant. The second correlation coefficient, 

the Cronbach’s correlation alpha (α), produced a value of 0.556, which was not sufficient 

to verify significant variance among the experts. The third correlation coefficient, the 

intraclass correlation coefficient (R), produced a value of 0.556, which was sufficiently 

close to the acceptable R level of 0.6. An analysis of the input given by the subject-matter 

experts also helped in reducing the initial survey instrument to a 35-item instrument and 

described institutional internationalization as a four-dimensional construct.  
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In order to further strengthen the internal-consistency reliability of the 

institutional internationalization measuring instrument, Copeland (2015) also employed 

inter-item correlation. Copeland (2015) chose five items from different previously 

validated instruments and matched them with similar items on her internationalization 

instrument. These five items covered two of the four dimensions. The inter-item 

correlations r values ranged from 0.632 to 0.883, showing a significant positive inter-

item correlation. 

Preliminary exploratory factor analysis (EFA), followed by preliminary 

confirmatory factor analysis (CFA) further verified the internal structure of the Copeland 

(2015) internationalization measuring instrument. The results of these analyses reduced 

the 35-item instrument to a 20-item internationalization measuring instrument. The 

developed internationalization instrument described internationalization as a four-factor 

(dimension) construct. The four dimensions and their corresponding Cronbach’s 

reliability coefficients were as follows: Student Development (α = 0.890); Assessment 

with 2 sub-dimensions (α = 0.846 and α = 0.876); Amplifying Efforts (α = 0.877); and 

Institutional Formation (α = 0.914). Copeland (2015) also verified the fair structure 

adequacy of her internationalization instrument by investigating the goodness of fit (χ2) 

to degrees of freedom (df) ratio, which produced a value of 1.859, showing sufficient 

structure adequacy. Copeland (2015) also employed the χ2 Goodness of Fit and the Root 

Mean Square Error of Approximation (RMSEA) tests but did not indicate sufficient 

structure adequacy.  
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Copeland (2015) study developed and validated an internationalization measuring 

instrument for use at public community colleges in the United States. The Copeland 

(2015) instrument, known as the Community College Internationalization Index (CCII), 

describes internationalization as a four-dimension construct. The four dimensions 

however, do not include the student mobility dimension, which is the internationalization 

dimension used by most colleges in the United States to operationalize their 

internationalization plans (ACE, 2017). The Copeland (2015) instrument is one of a very 

limited community college internationalization measuring instruments. See Table D1 and 

Table D2 in Appendix D for an overview of the Copeland (2015) study. 

Review of the Green and Siaya (2005) Instrument 

Green and Siaya (2005), using the responses to the ACE 2001 Mapping 

Internationalization on U.S. Campuses survey, developed an institutional 

internationalization instrument for use by community colleges in the United States. In 

2001, ACE sent out their Mapping Internationalization on U.S. Campuses survey to all 

U.S. Carnegie Classification institutions, including to 552 community colleges. They 

received responses from 233 community colleges (a response rate of 42%). The 2001 

Mappings survey provides an insight into the state of internationalization at these 

institutions by measuring internationalization in terms of six dimensions: articulated 

commitment; academic offering; organizational infrastructure; external funding; 

institutional investment in faculty; and international students and student programs.  

Green and Siaya (2005) converted the descriptive data obtained from the 2001 

ACE Mappings survey to quantitative data. All of the questions in the 2001 ACE 
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Mappings survey were coded so as to reflect a value between zero and one. Some of the 

questions were dichotomous and were coded as follow: one if the answer was yes and 

zero if the answer was no. Green and Siaya (2005) coded questions with more than two 

answers using equal increments. For example, if a question had three responses, the 

answers were coded as either 0, 0.5, or 1, where a higher value indicated an increase in 

internationalization. Questions where the answer was a continuous variable were coded 

as follows: zero for none; 0.5 if the answer was above the average for all of the 

community colleges; and 1 if the answer was above the average of all of the community 

colleges.   

Green and Siaya (2005) also created an internationalization index. They 

calculated a dimension score by summing the scores of each item within a specific 

dimension, then standardized the dimension score to reflect a score between zero and 

four. Green and Siaya (2005) recorded the average of the six dimension scores as the 

internationalization score of the community score. They regarded the dimension of 

academic offering as contributing more to the internationalization process and, as such, 

weighted it 50% more than the other five dimensions. 

Green and Siaya (2005) divided the 233 community colleges into five quintiles 

and labeled the community colleges with the top 40% percent scores as highly active 

community colleges. According to the ACE, highly active institutions are those in which 

their internationalization activities are infused in everything that they do (Green & Siaya, 

2005). Green and Siaya (2005) regarded the remaining 60% percent of community 

colleges as less active in terms of their internationalization activity.  
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When computing the overall scores, Green and Siaya (2005) utilized two sets of 

scores. They calculated the unadjusted score internationalization score of a community 

college using the raw data as received from the ACE without replacing the missing 

values. However, a number of community colleges did not respond to all of questions. 

Where a community college responded to at least half of the questions in the survey, 

Green and Siaya (2005) replaced the missing values by the average response of all 

community colleges to a particular question. Green and Siaya (2005) then calculated an 

adjusted internationalization score using these scores and placed institutions within each 

quintile using these adjusted scores. An analysis of the adjusted and unadjusted scores 

indicated that 96% of the institutions remained in their originally assigned quintile. 

Consequently, Green and Siaya (2005) used the adjusted score.  

Green and Siaya (2005) also performed a series of statistical analysis on the 

results. These included most descriptive analysis in form of comparing the means of 

highly active and less active community colleges. The researchers also conducted a Chi-

square test and t-tests to determine if there was a statistically significant difference 

between the proportions and means of highly active and less active community colleges. 

Finally, Green and Siaya (2005) investigated and reported on the existence of correlations 

among the items in the 2001 ACE Mappings survey.  

The Green and Siaya (2005) instrument measures internationalization at 

community colleges in the United States. Green and Siaya (2005) did not provide any 

evidence for the internal-consistency reliability of their internationalization measuring 

instrument. Green and Siaya (2005) also did not perform any statistical analysis that 
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contribute to the establishment of internal construct validity. Evidence of the internal-

consistency reliability and internal construct validity is necessary for the types of research 

that require instruments with strong empirical proof that they meet recognized 

measurement standards (AERA, 2014) 

Summary of the Section  

This section of the literature review provided an overview of the existing 

institutional internationalization measuring instruments. Insight was provided into the 

development, the limitations, and the intended use of each of these instruments. Each 

overview also mentioned if there was evidence for the psychometric properties of 

internal-consistency reliability and internal construct validity for each instrument. If an 

institutional internationalization measuring instrument lacked evidence of these 

psychometric properties, then this was highlighted.  

The geographical settings of the internationalization measuring instruments were 

also highlighted. Four of the internationalization instruments, namely Kirecci (2016), 

Msweli (2013), Elkin (2005), Ayoubi and Mussoud (2007), were developed respectively 

in countries outside the United States. These internationalization measuring instruments 

have different national context for international education and may not be suitable for use 

with colleges/universities in the United States. 

 The institutional internationalization measuring instrument developed for use at 

community colleges in the United States were limited. The Copeland (2015) and the 

Green and Siaya (2005) instruments were only two instruments identified as community-

college specific internationalization measuring instruments. The Copeland (2015) 



57 

 

instrument provided evidence of internal-consistency reliability and internal construct 

validity. The Copeland (2015) instrument described internationalization as a four-

dimensional construct. However, none of the four dimensions covers the 

internationalization dimension of student mobility, the dimension most used by 

community colleges in the United States (ACE, 2017). The Green and Siaya (2005) 

instrument developed a community-college specific internationalization instrument using 

the results of the 2001 ACE Mappings survey. Green and Siaya (2005) did not provide 

any evidence for internal-consistency reliability and internal construct validity of their 

instrument. The Green and Siaya (2005) instrument was also based on outdated ACE 

Mappings survey. The ACE Mappings survey, the most comprehensive tool for mapping 

internationalization at higher education institutions in the United States, is administered 

every five years. The latest ACE Mappings survey was conducted in 2016.  

Theoretical Frameworks for Measuring Internationalization 

The authors of each study used different theoretical frameworks to describe the 

construct of internationalization. This section provides an overview of each of these 

different internationalization theoretical frameworks, followed by a synthesis of the 

theoretical frameworks that evaluates the degree of overlap among them. 

Review of The ACE Theoretical Internationalization Framework 

The Mapping Internationalization on U.S. Campuses survey instrument, the 

premier project of ACE, utilizes as its theoretical framework the Center for 

Internationalization and Global Engagement (CIGE) Model of Comprehensive 

Internationalization (ACE, 2017). The CIGE Model of Comprehensive 
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Internationalization views internationalization as a six-dimensional construct. These six 

dimensions are: Articulated Institutional Commitment; Administrative Structure and 

Staffing; Curriculum, Co-Curriculum and Learning Outcomes; Faculty Policies and 

Practices; Student Mobility; and Collaboration and Partnerships.  

Each of ACE six dimensions describes some aspect of internationalization. 

Articulated institutional commitment is expressed through the incorporation of 

internationalization into the mission statement and making it part of the institutional 

strategic plan. Articulated institutional commitment is also a function of the funding that 

an institution dedicates to internationalization activities and the degree to which an 

institution assesses its level of internationalization (ACE, 2017). Administrative 

structures and staffing refer to those leaders and staffing who are responsible for the 

implementation of internationalization strategies at the institution. Also included is the 

reporting structure of these international officers (ACE, 2017). The curriculum, co-

curriculum, and learning outcomes dimension describes the general education and 

language requirements of the institution. It also provides a description of the co-curricular 

and activities available to the students at the institution. Furthermore, this dimension 

gives insight into the specific learning outcomes required of the students at the institution 

(ACE, 2017). This internationalization dimension of faculty policies and practices 

describes the factors that inform the hiring, tenure, and promotion policies of faculty at 

the institution. It also includes the professional development opportunities available to 

faculty at the institution (ACE, 2017). The dimension of student mobility incorporates the 

education abroad programs and international student recruitment policies at the institution 



59 

 

(ACE, 2017). The dimension of collaboration and partnerships includes joint degree, dual 

degree, and offshore degree programs available at the institution. It also encompasses 

institutional partnerships branch campuses established by the institution (ACE, 2017). 

The Elkin et al. (2008) Theoretical Internationalization Framework     

A study conducted by Elkin et al. in 2005 developed an internationalization 

measuring instrument that described internationalization very broadly as a 13-

dimensional construct. However, after much discussion and consultation with experts and 

professionals in the field of internationalization, Elkin et al. (2008) refined the theoretical 

framework to nine dimensions. These nine dimensions described the construct of 

internationalization and consisted of the following: Undergraduate International 

Students; Postgraduate International Students; Student Exchange Programs, Staff 

Exchange Programs; Staff Interaction in an International Context; Internationally 

Focused Program of Study; International Research Collaboration; Support for 

International Students; and International Institutional Links. Using these nine 

dimensions, the persons responsible for internationalization rate their actual and desired 

level of internationalization. Elkin (2005) does not provide explanation of these 

internationalization dimensions. 

The Rodenberg (2010) Theoretical Internationalization Framework     

Rodenberg (2010) developed an eight-dimensional measuring instrument used to 

determine the internationalization fingerprint of the institution. Each of the eight 

dimensions contains a number of questions designed in such a way so as to provide the 

institution a score for each of the dimensions. The eight dimensions are Resources, 
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Administration, Institutional Philosophy, Faculty, Curriculum, Marketing, Alumni 

Relations, and Student/Faculty Support, summarized as follows:  

• The Resources Dimension includes issues relating to staff and facilities for 

international education, financial resources available for internationalization 

opportunities, and international partnerships.  

• The Resources Dimension also evaluates the degree to which the upper-level 

administrators support the internationalization activities of the institution. 

•  The Institutional Philosophy Dimension reflects the degree of infusion of 

internationalization into the overall mission and strategic plan of the 

institution.  

• The Faculty Dimension discusses the extent of faculty involvement in the 

internationalization activities and whether funding is available to support their 

involvement.  

• The Curriculum Dimension evaluates the degree to which the general 

education requirements includes courses that promotes some aspect of 

internationalization, including whether the all majors have a study abroad 

available to students.  

• The Marketing Dimension of the framework deals with the accessibility of 

information about the institution to all students but particularly to international 

students. This dimension also assesses the resources available for the 

recruitment of international students.  
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• The Alumni Relations dimension evaluates the extent of involvement of 

international alumni in the achievement of the internationalization goals of the 

institution. This includes the assistance of the international alumni in the 

recruitment of international students and the establishment of international 

partnerships.  

• The Student/Faculty Support dimension assesses the degree of recognition and 

support of international students and faculty on campus. 

The Kerrici et al. (2016) Theoretical Internationalization Framework     

Kerrici et al. (2016) developed an internationalization measuring instrument, 

known as the Internationalization Index of Higher Education in Turkey, of use in 

determining the level of internationalization of HEIs in Turkey. Using exploratory and 

confirmatory factor analysis, Kerrici et al. (2016) arrived at a theoretical framework that 

describes internationalization as a five-dimensional construct. These five dimensions are 

University Research Performance, Curricular Efficiency, International Linkages, Student 

Support, and Urban Sufficiency, summarized as follows: 

• The University Research Performance dimension evaluates the research 

output of the university. Those research outputs germane to 

internationalization would include the number of presentations at international 

conferences and the number of joint projects with international partners.  

• The Curricular Efficiency dimension evaluates issues regarding graduation 

such as graduation rates, number of accredited programs, and student-teacher 

ratios.  
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• The Kerrici et al. (2016) International Linkages dimension assesses the degree 

to which the institution has international collaborations, the number of 

international students at the institution, and the availability of education 

abroad opportunities to domestic students.  

• The Student Support dimension appraises the extent of support of international 

students, including the presence and staffing of an international office.  

• The Urban Sufficiency dimension evaluates the degree of acceptance of 

international students into the community surrounding the institution. This 

assessment is from the perspective of both the community and the 

international student.  

The Msweli (2013) Theoretical Internationalization Framework     

Msweli (2013) described the construct of internationalization using a theoretical 

framework that consists of four dimensions. These four dimensions are Teaching. 

Learning and Community Engagement Activities; International Research Collaboration; 

Internationalization Strategy; and Intercultural Activities. A summary of these follows: 

• The Teaching, Learning and Community Engagement Activities dimension 

evaluates the degree of infusion of an international component into the 

curriculum of every course and the extent of exposure of the community to 

different cultures.  

• The International Research Collaboration dimension assesses whether the 

institution collaborates with international partners in research projects and 

whether the necessary resources are available for these international projects.  
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• The Internationalization Strategy dimension appraises the degree of reflection 

of internationalization in the overall mission of the institution. This dimension 

also evaluates the availability of international staff exchanges.  

• The Intercultural Activities dimension assesses the extent of the education 

abroad opportunities to students, the integration of different cultures into the 

modules of each course, and the different international partnerships of the 

institution. 

Bendriss (2007) & Green & Siaya (2005) Theoretical Internationalization Frameworks     

Bendriss (2007), in measuring the level of internationalization at public four-year 

universities in the state of Florida, utilized a measuring instrument developed by Green 

(2005). Green (2005) derived the internationalization measuring instrument from the 

ACE Mapping Internationalization on U.S. Campuses survey as it existed in 2001. The 

ACE Mapping Internationalization on U.S. Campuses survey tool, administered every 

five years with the latest of the four iterations having been administered in 2016 (ACE, 

2017), is the most comprehensive instrument used to measure the level of 

internationalization of U.S. HEIs. The internationalization theoretical framework 

developed by ACE and used by Bendriss (2007), describes internationalization as a six-

dimensional construct: Articulated Commitment, Academic Offerings, Organizational 

Infrastructure, External Funding, Institutional Investment in Faculty, and International 

Student Programs, summarized as follows: 

• The Articulated Commitment dimension examines the extent of reflection of 

internationalization in the mission and strategic plan of the institution. This 
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dimension also evaluates the degree to which education abroad opportunities 

are available to domestic students and whether the international experience of 

faculty is a consideration in making decisions about tenure.  

• The Academic Offerings dimension assesses whether internationalization is 

part of the graduation requirements of students, typically determined by 

requiring students to take a course that incorporates international perspectives 

or requiring students to have a foreign language as part of their admissions 

requirements.  

• The Organizational Infrastructure dimension evaluates whether the institution 

has a team whose exclusive mandate is the advancement of the 

internationalization goal of the institution.  

• The External Funding dimension assesses the extent to which the institution 

seeks external funding used to advance its internationalization goals.  

• The Institutional Investment in Faculty dimension evaluates the degree of 

support and recognition of internationalization efforts of faculty.  

• The International Student programs dimension evaluates whether the 

institution actively recruits international students, if programs are in place to 

support these international students, and the extent to which the institution has 

activities in place that would further their internationalization goals.  

The Copeland (2015) Theoretical Internationalization Framework     

Copeland (2015) developed the Community College Internationalization Index 

(CCII), a tool that measures the level of internationalization of public associate colleges 
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(community colleges) in the United States. The Copeland (2015) internationalization 

measuring tool describes internationalization as a four-dimensional construct: Student 

Development, Institutional Formation, Assessment, and Amplifying Efforts, summarized 

as follows: 

• The Student Development dimension evaluates the extent to which on-campus 

multicultural learning opportunities are available to international and domestic 

students. The dimension also assesses whether faculty receive multicultural 

development opportunities so that they are in position to create in-class 

activities for students to interact across different cultures.  

• The Institutional Formation dimension examines the degree of investment of 

leadership in the internationalization goals of the community college and the 

extent of alignment of internationalization goals with the overall mission and 

strategic plan of the institution.  

• The Assessment dimension determines whether the leadership at the 

community college has assessed the impact of their internationalization efforts 

with specific reference to the impact that these internationalization efforts 

have on the global competitiveness of the local businesses situated within the 

service area of the college.  

• The Amplifying Efforts dimension assesses the extent of encouragement of 

students to increase their global competency through study abroad and taking 

foreign language classes. This dimension also evaluates the degree of 
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encouragement of faculty to engage in internationalization activities, such as 

international faculty exchanges and leading study abroad trips.  

Synthesis of the Theoretical Internationalization Frameworks 

This synthesis of the different internationalization theoretical frameworks 

compares and contrasts the different dimensions with reference to the degree of overlap 

between them. The synthesis begins with the broadest theoretical framework, namely the 

Elkin et al. (2008) nine-dimensional view of the internationalization construct. The other 

theoretical frameworks are compared and contrasted relative to the Elkin et al. (2008) 

framework.  

The Undergraduate International Student and Postgraduate International Student 

dimensions of the Elkin et al. (2008) framework is covered by the institutional linkages 

dimension of the Kerrici et al. (2016) framework. Issues relating to international students 

are incorporated into the Internationalization Strategy dimension of Msweli (2013) and 

the International Student dimension of Bendriss (2007). Copeland (2015), in developing 

an internationalization measuring instrument for community colleges, does not have 

corresponding dimension that covers the issues relating to international students (see 

Table 1).  

The Student and Staff Exchange Programs dimensions contained in the Elkin et 

al. (2008) framework corresponds with the International Linkages dimension of the 

Kerrici et al. (2016) framework and the Amplifying Efforts dimension of Copeland (2015) 

framework. The Alumni Relation and Student/Faculty Support dimensions of the 

Rodenberg (2010) framework cover issues involving student exchange programs, 
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whereas the Rodenberg (2010) Faculty dimension covers staff exchange programs. The 

Intercultural Activities of the Msweli (2013) framework addresses the dimension of 

Student Exchange Programs, and the Internationalization Strategy dimension of the 

Msweli (2013) covers issues relating to Staff Exchange Programs. The Bendriss (2007) 

framework covers Student Exchange Programs through the Articulated Commitment 

dimension. The Staff Exchange dimension of the Elkin et al. (2008) framework 

corresponds most closely with the Institutional Investment dimension of the Bendriss 

(2007) framework (see Table 2). 

The Staff Interaction in an International Context dimension of the Elkin et al. 

(2008) framework corresponds with the following dimensions: the Faculty dimension in 

the Rodenberg (2010) framework, the International Linkages dimension in the Kerrici et 

al (2016) framework, the Intercultural Activities dimension of the Msweli (2013) 

framework, the Institutional Investment dimension of the Bendriss (2007) framework, 

and the Amplifying Efforts dimension of the Copeland (2015) framework (see Table 2). 

The Internationally Focused Program of Study dimension of the Elkin et al. 

(2008) framework is covered by the following dimensions: the Curriculum dimension of 

the Rodenberg (2010) framework, the Teaching Learning and Community Engagement 

dimension of the Msweli (2013) framework, the Academic Offerings dimension of the 

Bendriss (2007) framework, and the Student Development dimension of the Copeland 

(2015) framework. Kerrici et al. (2016) framework does not have a dimension that 

corresponds with the Internationally Focused Program of Study dimension of the Elkin et 

al. (2008) study (see Table 2).  
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The International Research Collaboration dimension of the Elkin et al. (2008) 

study corresponds with the following dimensions: both the Resources and Alumni 

dimensions of the Rodenberg (2010) framework, the University Research dimension of 

the Kerrici et al. (2016) framework, the International Research Collaboration dimension 

of the Msweli (2013) study, the Institutional Investment Dimension of the Bendriss 

(2007) framework, and the Institutional Framework of the Copeland (2015) framework 

(see Table 2).  

The Support for International Student dimension of the Elkin et al. (2008) 

framework corresponds closely with the Student Support and Student Development 

dimensions of the Kerrici et al. (2016) and Copeland (2015) respective frameworks. The 

Intercultural Activities dimension of the Msweli (2013) study, and the Organizational 

Infrastructure dimension of the Bendriss (2007) study also covers the dimension of 

Support for International Students as expressed in the Elkin et al. (2008) framework. The 

Marketing dimension contained in the Rodenberg (2010) theoretical framework addresses 

the dimension of Support for International Students only to the extent that marketing 

information of the institution is available to international students. In addition to this, the 

Rodenberg (2010) International Philosophy dimension covers international student 

support in that it calls for the promotion of a culture that supports the presence of 

international students on the campus of the institution (see Table 2). 

The International Institutional Links dimension of the Elkin et al. (2008) 

theoretical framework measures the same aspect of internationalization as expressed in 

the International Linkages dimension of Kerrici et al. (2016). The Rodenberg (2010) 
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theoretical framework does not have a dimension that completely corresponds with the 

International Linkages dimension. However, the Rodenberg (2010) Alumni dimension 

does call for the establishment of alumni associations abroad. The International Strategy 

dimension of the Msweli (2013) theoretical framework corresponds with the Elkin et al. 

(2008) Institutional Linkages dimension in that it calls for the establishment of 

agreements between international institutions that would facilitate staff exchanges. The 

Bendriss (2007) theoretical framework does not contain a dimension that fully 

corresponds with the Elkin et al. (2008) International Institutional Links dimension. 

However, the Bendriss (2007) Articulated Commitment dimension does call for 

international work as a factor to be considered in the promotion of faculty. The 

Institutional Formation dimension of the Copeland (2015) internationalization theoretical 

framework partially aligns with the Elkin et al. (2008) International Institutional Links 

dimension in that it calls on institutions to plan and organize international efforts (see 

Table 2). 

Summary of Measuring Internationalization Frameworks 

Each of the institutional internationalization measuring instruments has developed 

its own internationalization theoretical framework, which describes internationalization 

as a multi-dimensional construct. The number of dimensions ranges from nine, as in the 

case of Elkin et al. (2008), to a four-dimensional construct, as in the case of Copeland 

(2015). While the number and naming of the dimensions differ, there is a substantial 

degree of overlap among these internationalization dimensions. For example, the 

Undergraduate International Student dimension of the Elkin et al. (2008) framework is 
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covered by International Linkages dimension of the Kerrici et al. (2016) and the 

International Student dimension of the Bendriss (2007) frameworks. However, there are 

a few exceptions. For example, the International Student dimension does not have 

corresponding equivalent dimension within the Copeland (2015) framework. An analysis 

of all internationalization dimensions seems to suggest five meta-dimensions, that is, five 

dimensions that cover all of the dimensions listed in all of the theoretical frameworks. 

These meta-dimensions are Student Mobility, Staff/Faculty Internationalization, 

Curriculum Internationalization, Institutional Internationalization Collaboration, and 

Institutional Internationalization commitment (see Table 2). 

The Bendriss (2007) study employed the six-dimensional internationalization 

theoretical framework as developed by the ACE for the Mapping Internationalization on 

U.S. Campuses survey, which is regarded as the golden standard for measuring 

internationalization at U.S. HEIs (Rodenberg, 2010). While the Bendriss (2007) study 

used the ACE golden standard, the study was limited to measuring the level of 

internationalization at four-year public universities in the state of Florida.  In addition to 

this, the version of the ACE theoretical framework used by Bendriss (2007) was an 

outdated version.  

While the Copeland (2015) internationalization measuring instrument utilized a 

four-dimensional theoretical framework applicable to community colleges, it does not 

employ the ACE comprehensive theoretical framework. Furthermore, the Copeland 

(2015) four-dimensional internationalization theoretical framework does not have a 

dimension that corresponds with the dimension of student mobility. The student mobility 



71 

 

dimension, which includes the recruitment of international students and education abroad, 

is used by most community colleges in the United States to operationalize their 

internationalization plan (ACE, 2017). 

Institutional Characteristics and Internationalization 

Before 2010, the relationship between community college internationalization and 

their institutional characteristics was a completely unstudied academic area (Harder, 

2010). This was the case even though community college internationalization was 

analyzed with respect to the institutional characteristic of urbanicity in both the 2006 and 

2011 ACE Mapping Internationalization on U.S. Campuses surveys (ACE, 2017). ACE 

used the Integrated Postsecondary Education Data System (IPEDS) definition of 

urbanicity, which asserts that urbanicity depends on whether the institution is located in a 

rural area, a suburban area, a town, or a city (ACE, 2017). In 2010, Harder conducted the 

first study that investigated the relationship between community college 

internationalization and the institutional characteristic of urbanicity. Harder (2010) 

argued that an investigation into this relationship had the potential to provide insight into 

the specific internationalization activities used by specific types of community colleges. 

Harder (2010) further posited that knowledge about the specific internationalization 

activities will inform the internationalization plans of community colleges. 

The results of the Harder (2010) study indicated that there was a significant 

difference in the level of internationalization at different urbanicity types of community 

colleges. Community colleges situated in urban areas demonstrated the highest levels of 
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internationalization. Rural community colleges showed the lowest levels of 

internationalization (Harder, 2010). 

An investigation into the relationship between the community college 

internationalization and the institutional characteristics, as was done in the Harder (2010) 

study, also provided insight into the internationalization focus of specific types of 

community colleges. For example, Harder (2010) found that urban community colleges 

scored the highest on the internationalization dimension of institutional support and 

scored the lowest on the faculty policies dimension. This information has the potential to 

strategically inform the internationalization plans of community colleges situated in 

urban areas by identifying their areas of internationalization strengths and weaknesses. 

Harder (2010) found similar results for the other types of urbanicity and concluded that 

the operationalization of community college internationalization was closely aligned with 

the institutional characteristic of urbanicity.  

The latest 2016 American Council on Education’s Mapping Internationalization 

on U.S. Campuses survey identified for the first time three institutional characteristics 

that had the potential to influence the internationalization plan of an institution (ACE, 

2017). These three institutional characteristics are minority-serving, control, and 

urbanicity, as defined by the Postsecondary Education Data System (IPEDS). The 2016 

ACE Mappings instruments clearly stated: 

As in past Mapping reports, we highlight variations by Carnegie Classification 

throughout the report. For this edition, however, we also analyzed differences 
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along other dimensions, as defined by IPEDS1: minority-serving, control (public 

versus private), and "urbanicity” (city, suburb, town, rural). (p. 4) 

Institutions serving high proportions of minority students are referred to as 

minority-serving institutions (National Center for Education Statistics, 2016). 

Approximately 25% of the institutions that responded to the 2016 Mappings survey were 

classified as minority-serving institutions.  More minority-serving institutions (MSIs) 

reported that they have high levels of internationalization than nonminority-serving 

institutions (non-MSIs) (ACE, 2017). More MSIs also reported that their 

internationalization efforts have increased over the last three years.   

The sources of funding for internationalization efforts also differed according to 

the classification of the institution as MSI or not. Minority-serving institutions are more 

likely to fund their internationalization activities with the assistance of federal and state 

agencies as well as foreign governments. Nonminority-serving institutions tend to solicit 

funding for their internationalization activities from their alumni (ACE, 2017).   

  There is also a difference in the staffing for internationalization between 

minority-serving institutions and nonminority-serving institutions.  More minority-

serving institutions have a dedicated administrator responsible for the internationalization 

activities of the institution. This dedicated internationalization officer reports directly to 

the president at more MSIs than at non-MSIs, indicating that internationalization is a 

higher priority at more MSIs. More MSIs also have a dedicated person whose primary 

responsibility is the development of international partnerships (ACE, 2017). 
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Other notable differences between MSIs and non-MSIs also exist. Minority-

serving institutions (MSIs) are more likely to include internationalization as a criterion 

when developing tenure and promotion policies for faculty members. More MSIs 

indicated that they have specific plans for the recruitment of international students (ACE, 

2017).  

Control of an institution refers to whether the institution is public or private.  

Publicly appointed officials typically operate a public institution, whereas privately 

appointed officials predominantly operate a private institution. The 2016 ACE Mappings 

instrument also distinguishes between private-not-profit (NFP) and private-for-profit (FP) 

institutions. 

Most of the differences in internationalization between public and private not-for-

profit institutions are in the area of funding. Private-not for-profit institutions are more 

likely to have a dedicated fundraising campaign for internationalization, soliciting 

funding from alumni and private individuals. More private-not-profit institutions provide 

scholarships for education abroad activities and will also provide funding for the 

recruitment and support of international students. An increasing number of private-not-

for-profit institutions are internationalizing their curricula including requiring students to 

study a foreign language (ACE, 2017).  

Public institutions on the other hand seem to have a different set of 

internationalization priorities. More public institutions have a dedicated team entirely 

focused on internationalization. More public institutions fund their internationalization 

activities with assistance from state and federal agencies. More public institutions provide 
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English language support to their international students and offer workshops to their 

faculty on how to internationalize their curricula (ACE, 2017). 

Private-for-profit institutions are more likely to view internationalization as a 

revenue-generating endeavor. These revenue-generating activities include the recruitment 

of international students. Private-for-profit institutions are also more likely to collaborate 

with corporations abroad to advance their internationalization goals (ACE, 2017).   

According to IPEDS, the urbanicity of an institution depends on whether the 

institution is situated in a rural area, a suburban area, a town, or a city (ACE, 2017). More 

institutions situated in urban and suburban areas reported a high level of 

internationalization. This was consistent with the findings in the Harder (2010) study. 

Despite reporting lower levels of internationalization, more rural institutions had 

international officers that reported directly to the president of the institution. While the 

internationalization levels at rural institutions were generally low, 17% of these rural 

institutions indicated that they started international partnerships for the first time.  

The 2016 ACE Mappings survey indicates that the specific characteristics of an 

institution affects the internationalization plan of the institution and the specific 

internationalization dimensions that the institution prioritizes. To date, Harder (2010) is 

the only study that investigated the relationship between community college 

internationalization and the institutional characteristic of urbanicity. To my knowledge, 

no study exists that investigates the relationship between community college 

internationalization and the three institutional characteristics of control, minority-serving, 

and urbanicity. Examining the internationalization dimensions through the lens of these 
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institutional characteristics will provide a more granular insight into the 

operationalization of the internationalization plans of community colleges and has the 

potential to strategically inform these plans (Harder, 2010). 

Chapter Summary 

In reviewing the literature related to the mapping of internationalization at 

community colleges in the United States, this chapter provided an overview of the 

history, meaning, and measuring of higher education internationalization. Given that the 

ACE mapping tool, known as the Mapping Internationalization on U.S. Campuses 

survey, is the most comprehensive internationalization measuring used at higher 

education institutions in the United States, this chapter provided a detailed discussion of 

this important internationalization measuring instrument. 

This chapter also described in much more detail other institutional 

internationalization measuring instruments. The chapter showed that most of the 

institutional internationalization instruments were developed for use at four-year colleges. 

The only two internationalization instruments developed specifically for use at 

community colleges were Copeland (2015) and the Green and Siaya (2005) instruments. 

While the Copeland (2005) instruments provided evidence of internal-consistency 

reliability and internal construct validity, it did address the important community college 

internationalization dimension of student mobility. The Green and Siaya (2005) 

instrument did not provide any evidence for its internal-consistency reliability and 

internal construct validity. The two psychometric properties are important for research 

based established measurement standards (AERA, 2014) 
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      The chapter provided an overview and synthesis of the internationalization 

theoretical frameworks employed by the internationalization measuring instruments. 

Most of the measuring instruments described internationalization as a multi-dimensional 

construct. The number of dimensions in each of these theoretical frameworks ranged 

from nine dimensions (Elkin et al., 2008) to four dimensions (Copeland, 2015). An 

analysis of the theoretical frameworks revealed that all of the dimensions can be 

consumed into five meta-dimensions namely: Student Mobility, Faculty/staff 

Internationalization, Internationalization of the Curriculum, Institutional 

Internationalization Collaboration, Institutional Commitment.  

The literature review concluded with a brief overview of the three institutional 

characteristics of control, minority-serving, and urbanicity. These three institutional 

characteristics were identified in the latest 2016 ACE Mappings instrument as having an 

influence on the specific internationalization strategy employed by an institution (ACE, 

2017). This close alignment between the institutional characteristics and 

internationalization was also established by Harder (2010).  
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

The primary purpose of this study was to develop and validate a short form of the 

ACE 2016 Mapping Internationalization on U.S. Campuses survey instrument. This short 

form of the ACE 2016 Mappings instrument can be used to measure (map) 

internationalization at community colleges in the United States. A secondary purpose of 

this development and validation study was to investigate the relationship between 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. ACE identified these three characteristics 

variables in their latest 2016 Mapping Internationalization on U.S. Campuses survey. 

Knowing the relationship between internationalization and these three institutional 

characteristics will enable U.S. community colleges to develop more strategic 

internationalization plans. 

Research Objectives Restated 

In mapping or measuring the internationalization landscape of community 

colleges in the United States, this study had two major objectives:  

• to preliminarily develop and validate a short form of the American Council on 

Education (ACE) Mapping Internationalization on U.S. Campuses survey so 

that it can used to measure the level of internationalization at community 

colleges in the United States.  
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• to investigate the relationship between U.S. community college 

internationalization and the three institutional characteristics of control, 

minority-serving, and urbanicity as identified in the American Council on 

Education 2016 Mapping Internationalization on U.S. Campuses survey.  

Method for the Scale Development  

The first research objective of this study was the development of a short form of 

the ACE 2016 Mapping Internationalization on U.S. Campuses instrument. The ACE 

Mappings instrument is an example of a summated rating scale (Spector, 1992). In 

achieving the first research objective, this study followed the Spector (1992) method for 

developing a summated rating scale. Spector (1992) identifies five steps in developing a 

summated rating scale: (1) defining the construct; (2) designing the scale; (3) pilot testing 

the scale; (4) administering the scale and analyzing the items; and (5) validating and 

norming the scale. The Spector (1992) method was adapted, where necessary, to fit the 

context of this developmental and validation study. What follows is the process used in 

this study as identified by Spector (1992). 

Defining the Construct 

Conceptually defining the construct under investigation is an important step in 

developing a summated scale (Spector, 1992). In this developmental and validation study 

the construct under investigation was that of internationalization. I adopted the 

conceptual understanding of internationalization developed in the chapter two literature 

review. Accordingly, in this study I viewed internationalization as a comprehensive, 
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multi-dimensional construct as defined by Hudzik (2011). This definition of 

internationalization inductively guided the work in this study. 

Designing the Scale 

The next step in the Spector (1992) scale development process is the design of the 

scale. This includes a description of the number, the nature, and the selection of the initial 

set of items. This section provides an overview of the scale design process used in this 

scale developmental and validation study. 

The initial set of items for this study was derived from the ACE Mapping 

Internationalization on U.S. Campuses survey instrument. More specifically, the initial 

set of items consisted of those ACE Mapping Internationalization on U.S. Campuses 

items used in a study conducted by Green and Siaya (2005). In the 2005 Green and Siaya 

study, the researchers used the community college specific responses to the 2001 ACE 

Mapping Internationalization on U.S. Campuses instrument to measure the level of 

internationalization at community colleges in the United States. However, many of the 

2001 ACE Mappings items are outdated and did not appear in the latest 2016 ACE 

Mapping Internationalization on U.S. Campuses instrument.  

The Green and Siaya (2005) items were supplemented with items from 2016 ACE 

Mapping Internationalization on U.S. Campuses items that specifically applied to 

community colleges in the United States. Consequently, the initial set of items for this 

study consisted of those items that appeared in both the Green and Siaya (2005) study 

and in the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. See 

Appendix C for a complete list of the initial set of items. 
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Deciding on the nature of the items forms part of the scale designing process 

(Spector, 1992). In this scale development and validation study the items were all 

dichotomous in nature. This was a delimitation I placed on this study given that most of 

the items in the ACE 2016 Mappings instrument were dichotomous yes/no questions. The 

principal component analysis process used in this study also eliminated many of the items 

increasing the likelihood that all of the items in the final version of the scale would be 

dichotomous. Furthermore, the categorical principal component analysis used to verify 

the final solution utilizes mode imputation for the missing values. Mode imputation is an 

appropriate method if the items are categorical dichotomous in nature (Linting & van der 

Kooij, 2012).  

The items were then quantified. The dichotomous yes/ no questions were rescaled 

using the following principal: a yes answer was assigned a value of one (1) and a no 

answer was given a value of zero (0). Those few non-dichotomous items in the initial set 

of items were converted to dichotomous items using the following principal: “0” 

indicates an absence of any internationalization activity; “1” for some degree of 

internationalization. For example, for the question: “Can undergraduate students use their 

institutional financial aid to participate in faculty-led education abroad programs?”, a “1” 

was allocated if the institution answered “yes, for all approved programs” or “yes, for 

some approved programs”.  A zero was assigned if the answer was “no”. See Appendix C 

for the complete coding book. See Table 3 for a complete list of the variables that were 

converted to dichotomous questions. 
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Table 3  

Variables Converted to Dichotomous Responses 

Variable Name  Number  Percentage 

d2_q1, d2_q3, d3_q1, d3_q5, d3_q6, d3_q8, d4_q2,  

d5_q2, d5_q4, d5_q7, d5_q8, d5_q10, d5_q12,  

d5_q13, d5_q14, d6_q1, d6_q2, d6_q3, d6_q6,  

d6_q7, d6_q8, d6_q9, d6_q10, d6_q11, d6_q13  

25 19% 

 

 

The 2016 ACE Mappings survey contained 130 responses. Each of these 130 

responses was treated as a separate item (variable). Even though the 2016 ACE Mappings 

survey only has 52 questions, some of the questions required multiple responses. For 

example, question four of dimension six regarding the type of international institutions 

the community college partners with allows for four, yes/no responses in the form of 

academic institutions, foreign governments, nongovernmental organizations, or 

corporations. This one question resulted in four separate items for this study and were 

labelled d6_q4_1, d6_q4_2, d6_q4_3, and d6_q4_4 respectively. In this way 52 questions 

of the 2016 Mappings survey instrument yielded 130 individual responses (items). See 

appendix B for all of the questions and responses contained in the 2016 ACE Mappings 

survey. 

Administration of the Instrument  

The next step in the Spector (1992) summated scale development process is the 

administering of the instrument. In this scale development and validation study, I used 

the preexisting data collected from community colleges in the United States as reported 

in the ACE CIGE 2016 Mapping Internationalization on U.S. Campuses survey. In 2016, 
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the ACE sent out the fourth iteration of their five-yearly Mapping Internationalization on 

U.S. Campuses survey to 2, 945 higher education institutions (HEIs) in the United States. 

Included in this, were the responses of 246 community colleges situated in the United 

States. Thus, for this scale development study, the step of administering the scale was not 

necessary. 

Analysis of the Items 

Spector (1992) asserts that the function of item analysis is to identify those items 

that will result in a summated scale with a high degree of internally-consistent reliability 

while adhering to the principal of parsimony. In this scale development and validation 

study, I analyzed the items using the process of principal component analysis (PCA) in 

line with a method recommended by Field (2013). Since all of the items were 

dichotomous in nature, Field (2013) further recommends that the final solution be 

verified using categorical principal component analysis (CATPCA). Linting and van der 

Kooij (2012) also recommended the use of categorical principal components analysis 

(CATPCA) to verify the appropriateness of the final set of items. Both principal 

component analysis and categorical principal component analysis are methods that reduce 

the number of dimensions of a given construct while still maintaining most of the 

information contained within the larger set of data (Field, 2013). This section describes 

how both analyses were conducted.  

Branching 

Before I started with the analysis and as part of the data preparation process, I first 

addressed the issue of branching within the ACE 2016 Mapping Internationalization on 
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U.S. Campuses instrument. Branching takes place in an instrument when respondents are 

asked to skip a question when they answer a question in the negative. This branching 

question is normally a yes/no question. The next question, referred to as the skip 

question, is normally a follow-up question (Norman, 2001). After the follow-up question 

or questions, the instrument continues in a linear pattern. This type of branching is 

referred to by Norman (2001) as a linear skip pattern. During the data preparation phase 

of this study, I investigated the ACE 2016 Mappings instrument to identify any branching 

question.  

The branching strategy followed in this scale development study was to eliminate 

any skip questions. The rationale for this strategy was to not doubly penalize the 

respondent for not answering a follow-up question. The following example illustrates the 

strategy. Dimension three-question-three (d3_q3) was a branching question in that the 

respondents were asked if their institution is currently internationalizing its curriculum. If 

the respondent answered no, then they were directed to skip the next question (d3_q4). 

This skip question, which was a follow-up question requesting information about the 

nature of the curriculum internationalization, was therefore removed from the initial set 

of items. If the follow-up question (d3_q4) remained, then respondent would been doubly 

penalized for not answering the branching question. Figure 1 provides a diagrammatic 

representation of the branching pattern observed in the ACE Mappings instrument. 
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Figure 1 

Diagram of the Branching Used for this Report 

  
 

 

Missing Values 

The ACE 2016 Mapping Internationalization on U.S. Campuses instrument 

contained a number of missing values. I conducted a missing values analysis following a 

method proposed by Meyers et al. (2017). This section evaluated the type of randomness 

of the missing values. The type of randomness of the missing values will determine the 

appropriate missing values imputation. 

The first step in the missing values analysis was to evaluate the extent of the 

missingness within the initial set of data. I entered the data set into IBM SPSS version 26 

software and calculated the number of missing values. I also calculated the number of 

cases that had missing values. These calculations not only gave me a sense of the 

missingness, but also allowed me to get a sense of the type of randomness of the data set. 
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Meyers et al. (2017) identified three types of randomness: missing completely at 

random (MCAR), missing at random (MAR), or not missing at random (NMAR). To 

check the randomness of the missing values, Meyers et al. (2017) recommended the 

calculation of the ratio of the number of missing values to the number of missing cases. 

Using these two values, I calculated this ratio. If this ratio was greater than one, then this 

was an indication that the missing values were not missing completely at random 

(Meyers et al., 2017). 

To further evaluate the randomness of the missing values, Meyers et al. (2017) 

proposed conducting Little’s (1988) MCAR test. After entering the items into the IBM 

SPSS version 26, I conducted the Little’s (1988) MCAR test. The null hypothesis for 

Little’s (1988) MCAR test is that the data are completely missing at random (MCAR) 

with an alpha level set at .05 evaluated with a chi-square statistic (Meyers et al., 2017). 

After identifying the randomness of the missing values, I performed the 

appropriate missing values imputation. If the values are missing completely at random 

(MCAR), then the simple mean imputation would be appropriate. If not, then the more 

sophisticated multiple imputation (MI) method could be used, if appropriate. (Meyers et 

al., 2017). If neither of these two methods are appropriate, then a method suited for the 

context of the study, such as mode imputation, could be used. This study used mode 

imputation, which is an appropriate method for categorical dichotomous data (Faisal & 

Tutz, 2017). 
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Zero Variance 

The data preparation process was continued with an investigation of items within 

the initial set of items that displayed zero variance. The process of principal component 

analysis (PCA) will fail if there are any items within the data set that demonstrate zero 

variance (Field, 2013). After the missing values imputation, there was a complete data 

set. In order to identify these zero variance items, I entered the initial set of items into the 

IBM SPSS version 26 software and analyzed the descriptive statistics of these items. 

Specifically, I identified any item which returned a standard deviation of zero, an 

indication of zero variance, and removed these items from the data set. This resulted in a 

data set with no missing values and no item having a variance of zero. This complete set 

of data was used in the rest of the analysis.  

Principal Component Analysis 

I entered the complete set of data into the IBM SPSS version 26 software and 

conducted a principal component analysis (PCA). The PCA process followed a method 

prescribed by Field (2013). The first step in the Field (2013) method was to investigate 

the appropriateness of PCA on the given sample.  

I employed the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy to test 

if the sample size was appropriate for PCA. The following KMO values served as a 

guide: values between 0.5 and 0.7 are adequate; values between 0.7 and 0.8 are good; 

values between 0.8 and 0.9 are great; and values above 0.9 are excellent (Field, 2013). To 

further check the appropriateness of PCA on the sample, I used the Bartlett’s test of 

sphericity. The Bartlett’s test of sphericity was used to disprove the null hypothesis which 
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states that the correlation matrix is the identity matrix. The Bartlett’s test of sphericity 

should be significant with p < 0.05 (Field, 2013). Once the sample adequacy was 

established, I proceeded with the PCA.  

Factor extraction for the first round of the PCA was done using Kaiser’s criterion. 

Kaiser’s criterion prescribes that factors with eigenvalues greater than one be extracted 

(Field, 2013). The initial round of the PCA employed varimax, an example of an 

orthogonal factor rotation method. Varimax factor rotation assumes that factors are 

unrelated (Field, 2013). The assumption that initial set of items are unrelated was the 

rationale for initially using varimax. Finally, to increase the likelihood that factors will be 

extracted, I set the number of iterations for convergence to 100 as recommended by Field 

(2013). 

The process of finding a suitable solution continued in a systematic manner. After 

the first round of the process, I extracted those factors with factor loadings of > 0.4.  

Therefore, I excluded those items that did not load onto any factor or had a factor loading 

of < 0.4. The PCA was repeated, and the factor loadings were checked again. Once all of 

the items loaded uniquely onto a component and had a factor loading of greater than 0.4, 

I changed the minimum requirements.  

I increased the minimum factor loadings requirement to only those with factor 

loadings of greater than 0.5 and that loaded onto only one factor. This method of 

reducing the number of items continued until all of the items only loaded onto one 

component, had a factor loading of at least 0.5, and every component had at least three 
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items. The requirement of a component having at least 3 factor loadings greater than 0.5 

is recommended by Field (2013). 

Another recommendation of Field (2013) is to investigate a possible solution 

using both orthogonal and oblique factor rotation methods. The solution derived by using 

varimax was also subjected to the direct oblimin factor rotation method. Direct oblimin is 

an example of the oblique factor rotation method and assumes that the factors are 

correlated (Field, 2013). Subjecting the solution to both factor rotation methods was done 

to determine which method makes the data more interpretable and provides a better 

theoretical basis for the solution (Field, 2013). 

The extracted components were analyzed. Items within each component that were 

not theoretically sound, as shown by the literature, were discarded or replaced with other 

items. Following this, I conducted the PCA again to verify that the items still loaded 

uniquely onto one component with a factor loading of greater than 0.5.  

To confirm the factor extraction, I also performed a categorical principal 

component analysis (CATPCA) on the final version of the scale as derived from the 

standard principal components analysis process. Since all of the items in this scale 

development study were dichotomous, hence at the nominal measurement level, Linting 

and van der Kooij (2012) recommended the use of CATPCA. CATPCA, similar to PCA, 

is a dimension reduction process with the added advantage that it can be on items with 

different measurement levels (Linting & van der Kooij, 2012). 

The rotated component loading plot, the variance accounted for (VAF) plot, the 

pattern matrix, and the structure matrix generated by CATPCA were investigated. The 
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rotated component loading plot is a visualization of how and which items load onto a 

particular component. The variance accounted for (VAF) plot shows how the items 

correlate. The pattern and structure matrices provide the numerical values of the 

component loadings. 

Internal Structure Validity of the Scale 

Spector (1992) identified validation as the next in the scale development process. 

Spector (1992) argued that even though the validation of a summated scale can never be 

completely proven, there are a number of techniques that can be used to contribute to the 

validity of a scale. Included in these techniques is the process of factor analysis. In this 

scale development and validation study, I used the process of factor analysis to 

demonstrate the internal structure validity of the scale. 

Spector (1992) recommended the use of exploratory factor analysis when 

investigating the construct validity of the developed summated scale. Specifically, 

Spector (1992) suggested an investigation of the number and the nature of components 

(dimensions). I investigated the total variance explained by the components contained in 

the scale developed in this study. The factor loadings of every component were also 

checked to evaluate the extent of the loadings. The factor composition of every 

component was empirically checked to see if they made theoretical sense. I also checked 

the correlation matrix to evaluate the extent to which the factors correlate with each 

other. Finally, I analyzed the components of the scale to determine the degree to which 

they were in alignment with the conceptual framework developed as part of this study. 
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Specifically, I checked to see if the components corresponded with meta-dimensions 

contained in Table 1. 

Internal-Consistency Reliability of the Scale 

The dimensionality of the short form of the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument developed in this study was 

investigated. Field (2013) recommended that, in the case of a multi-dimensional 

construct, the internal-consistency reliability of each dimension should be established 

individually. For every dimension found, I entered the items that constituted the 

dimension into the IBM SPSS version 26 software. Using the method proposed by Field 

(2013), I calculated the Cronbach’s coefficient alpha (α) for each dimension. I also 

calculated the item-total statistics including the corrected item-total correlation and the 

Cronbach’s alpha if the item is deleted for each dimension. 

Distributional Characteristics of the Scale 

I analyzed the distributional characteristics of each component (dimension) of the 

scale by investigating their descriptive statistics. I calculated a dimension score by 

finding the mean of all the items that make up a particular component. I used IBM SPSS 

version 26 software to calculate the descriptive statistics for each component score. A 

visualization of each frequency distribution in the form of a histogram was also given. 

Finally, since the normality of the frequency distribution cannot be assumed (Micerri, 

1989), the frequency distribution of each of the components was analyzed and classified 

according to the distribution types described by Sawilowsky et al. (1990). 
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Method for Examining the Relationship Between Community College 

Internationalization and the Three Institutional Characteristics 

The second objective of this scale development and validation study was the 

investigation of the relationship between the level of community college 

internationalization and the three institutional characteristics of control, minority-serving, 

and urbanicity. ACE identified these three characteristics in their 2016 Mapping 

Internationalization on U.S. Campuses survey. This section describes the method used in 

evaluating the relationship between community college internationalization and these 

three institutional characteristics.  

The categorical variables were created. The categorical variable of control, 

indicating the type of governance of the community college, was created using the 

following labeling system: 1 = private not-for-profit; 2 = private for-profit; and 3 = 

public. The categorical variable of minority-serving, indicating whether the community 

college serves a majority of minority students, was created using the following labeling 

system: 1= non-minority-serving; and 2= minority-serving. The categorical variable of 

urbanity, indicating the geographical setting of the community college, was created using 

the following labeling system: 1= city; 2= suburban; and 3= town/rural. Given that the 

urbanicity of a community college increases from city to town/rural, I treated urbanicity 

as an ordinal variable. The remaining variables were treated as nominal variables.  

I used categorical principal component analysis (CATPCA) to investigate the 

relationship between the internationalization dimensions and the three institutional 

characteristics. CATPCA was particularly useful for this data set in this study since it 
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contained variables with different measurement levels (Linting & van der Kooij, 2012). 

Using IBM SPSS version 26 software, I entered the variables of control, minority-

serving, and urbanicity for each of the cases together with their respective dimension 

scores. Following this, I performed a categorical principal component analysis 

(CATPCA). 

 The results of the (CATPCA) were examined to determine the relationship 

between the characteristics and the internationalization dimensions. More specifically, I 

investigated the variance accounted for (VAF) and category plots generated by the 

CATPCA. The variance accounted for (VAF) plot shows the effect that each dimension 

has of the three categorical variables of control, minority-serving, and urbanicity. A 

category plot is a visualization of a component loadings onto one of the categorical 

variables.  

Institutional Review Board (IRB) Approval 

I followed the guidelines for conducting studies involving preexisting data as 

stipulated by the Institutional Review Board (IRB) of Mercer University. Consequently, I 

obtained approval to conduct this study through the Mercer University IRB (see 

Appendix A). The American Council on Education (ACE) Center for Internationalization 

and Global Engagement (CIGE) did not require institutional approval for conducting the 

study. However, ACE did require a formal application for the release of the data. I 

completed the ACE data request form and obtained permission for the use of their data 

(see Appendix A).  
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Chapter Summary 

This chapter described the purpose and method of this scale developmental and 

validation study. The primary objective of this study was the development of a short form 

of the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. A 

secondary objective of this study was an investigation into the relationship between 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. 

The principal component analysis (PCA) process was used to develop a short 

form of the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. The 

appropriateness of the developed scale was verified using categorical principal 

component analysis. In this chapter, I also described the method used to prove the 

internal-consistency reliability and the internal structure validity of the developed scale. 

The distributional characteristics of each of the dimensions were described and classified 

with reference to the eight frequency distributions identified by Sawilowsky et al. (1990). 

Finally, in this chapter I investigated the relationship between the community college 

internationalization and the three institutional characteristics of control, minority-serving, 

and urbanicity. 

The next chapter presents the results of this scale developmental and validation 

study. The discussion of the results is in the context of the two research objectives.  
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CHAPTER 4 

RESULTS 

The results of the American Council on Education (ACE) Center for 

Internationalization and Global Engagement (CIGE) 2016 Mapping Internationalization 

on U.S. Campuses survey indicated that the level of internationalization at community 

colleges in the United States remains far below that of other types of higher education 

institutions (ACE, 2017). Approximately 45% of all students in the United States start 

their higher education journey through a community college (AACC, 2016). Given that 

global competency at a higher education institution is primarily achieved through the 

process of internationalization (Hudzik & McCarthy, 2012), the lack of community 

college internationalization will result in fewer students at community colleges with the 

requisite levels of global competency (Hudzik & McCarthy, 2012). Students with lower 

levels of global competency will have a restricted ability to compete in the labor force 

(Huber, 2016). This reduced number of globally competent students will also make the 

United States less globally competitive (Hudzik & McCarthy, 2012). 

Because of the central role that internationalization plays at higher education 

institutions, it becomes important for these institutions to first measure their level of 

internationalization (Beerkens et al., 2012), a process referred to as mapping 

internationalization (Green, 2012). Numerous institutional internationalization measuring 

tools exist, but most of them are designed for use at four-year colleges and universities
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 (ACE, 2017; Bendriss, 2007; Copeland, 2015; Elkin et al., 2008; Kerrici, 2016; Msweli, 

2013; Rodenberg, 2010). Using the data from the 2001 ACE Mapping 

Internationalization on U.S. Campuses survey, Green and Saiya (2005) developed an 

internationalization measuring instrument for specific use at community colleges in the 

United States. However, in an unpublished analysis of the ACE Mapping 

Internationalization on U.S. Campuses instrument (Lewis, 2020), it was found that this 

instrument did not demonstrate an adequate degree of internal structure validity. See 

Appendix F for the Lewis (2020) report. 

The primary purpose of this study was to preliminarily develop a short form of the 

2016 ACE Mapping Internationalization on U.S. Campuses survey instrument that can be 

used for measuring internationalization at community colleges in the United States. The 

resulting instrument displayed an adequate level of internal-consistency reliability and 

internal structure validity. This short form of the ACE Mappings instrument will measure 

internationalization at community colleges in the United States. Appendix G contains a 

copy of the instrument together with instructions on how to use it.  

A secondary purpose of this scale development study was to investigate the 

relationship between community college internationalization and the institutional 

characteristics of control, minority-serving, and urbanicity, first identified by the ACE as 

part of their 2016 Mapping Internationalization on U.S. Campuses survey. An 

investigation into the relationship between community college internationalization and 

these three variables will help to strategically inform the internationalization plans of the 

community college. 
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Research Objectives Reiterated 

In mapping or measuring the internationalization landscape of community 

colleges in the United States, this study had two major objectives:  

• to preliminarily develop and validate a short form of the American Council on 

Education (ACE) Mapping Internationalization on U.S. Campuses survey so 

that it can be used to measure the level of internationalization at community 

colleges in the United States.  

• to investigate the relationship between U.S. community college 

internationalization and the three institutional characteristics of control, 

minority-serving, and urbanicity as identified in the American Council on 

Education 2016 Mapping Internationalization on U.S. Campuses survey. 

Review of the Research Methodology 

Chapter 3 provided a detailed description of the methodological design of this 

study. This section provides a brief review of the research methodology. The methods for 

achieving the two research objectives are discussed separately. 

In achieving the first objective of this scale development and validation study, I 

followed the Spector (1992) method for developing a summated rating scale. After 

defining the construct of internationalization, I proceeded to derive the initial set of items. 

In this study, I used preexisting data obtained from the ACE CIGE. More specifically, I 

used the responses of 246 community colleges in the United States to the 2016 Mapping 

Internationalization on U.S. Campuses survey instrument.  
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I used the principal component analysis (PCA) process to develop the scale. The 

initial set of items was entered into the IBM SPSS version 26 software, and the PCA 

process was used to develop and validate a short form of the ACE 2016 Mapping 

Internationalization on U.S. Campuses instrument. The PCA process followed a method 

prescribed by Field (2013). Given that all items were dichotomous and at the nominal 

measurement level, I verified the derived scale by using categorical component analysis 

(CATPCA) as recommended by Linting and van der Kooij (2012). Following the 

development of the scale, I investigated the internal-consistency reliability, internal 

structure validity, and distributional characteristics of the developed scale. I also 

compared the dimensions of the developed scale to dimensions listed in the 

internationalization meta-dimensions (IMD) theoretical framework used in this study.  

CATPCA was also used to investigate the relationship between community 

college internationalization and the institutional characteristics of control, minority-

serving, and urbanicity. CATPCA was particularly useful since it can analyze variables at 

different measurement levels. In this study, the variables of control and minority-serving 

were at the nominal measurement level, and the variable of urbanicity was at the ordinal 

measurement level. The items contained in the developed scale, together with the three 

variables of control, minority-serving, and urbanicity were entered into the IBM SPSS 

version 26 software, and a CATPCA was conducted.  

Findings 

This section presents the findings of this scale development and validation study. 

The findings are organized in order of the research objectives. Presented first are the 
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findings that pertain to the first objective of developing and validating a short form of the 

ACE Mapping Internationalization on U.S. Campuses instrument. This is followed by the 

findings related to the second objective of investigating the relationship between U.S. 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. 

Scale Development and Validation Findings 

The first objective of this study was the development and validation of a short 

form of the ACE Mapping Internationalization on U.S. Campuses instrument that will be 

used to measure U.S. community college internationalization. The findings about the 

development of this scale are arranged in the order in which the study was conducted. 

Presented first are the data preparation findings, followed by the findings as they relate to 

the PCA and the CATPCA. 

Data Preparation Findings 

Branching occurs whenever a respondent is asked to skip a question if the answer 

to the question is in the negative (Norman, 2001). The branching question, which is 

normally a yes/no question, is then followed by a follow-up question. These questions 

were subsequently removed from the data set. In the data set, respondents who answered 

no for a branching question received a score of zero (0). These respondents would then 

inevitably also receive a score of zero (0) for the follow-up question. The removal of 

these follow-up questions was done to not doubly penalize the respondents. Questions 

d2_q3, d3_q4, d3_q6, d3_q8, d5_q2, d5_q3, d5_4, d6_q9, and d6_q11 were identified as 

follow-up questions to branching questions and subsequently removed. 



100 

 

The initial data set, derived from the ACE 2016 Mapping Internationalization on 

U.S. Campuses instrument, contained several missing values. The first step in handling 

the missing values was to remove those cases that had more than 50% of their responses 

missing. This was similar to the method followed by Green and Siaya (2005) in their 

study into community college internationalization using the ACE 2001 Mapping 

Internationalization on U.S. Campuses data. This resulted in the removal of 19 cases.  

Following this step, I conducted a missing values analysis in line with a method 

proposed by Meyers et al. (2017). The data set was entered into IBM SPSS version 26 

software, and a missing values analysis was conducted. The missing values analysis 

indicated that 89.09% of the variables had at least one missing value. The analysis also 

showed that 141 of the 227 cases had a least one missing value. The results of the missing 

values analysis also indicated that 7.02% of the total variables were missing. Calculating 

the ratio of the number of missing values to the number of missing cases provided a ratio 

of 1752/141 (12.43). The fact that this ratio was greater than 1 was an indication that the 

missing values of the initial data set were not missing completely at random (MCAR) 

(Meyers et al., 2017). Figure 2 illustrates the missing values analysis.  
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Figure 2 

Missing Values Analysis for the 2016 Mappings Instrument 

 
 

To further explore the randomness of the missing values, I conducted Little’s 

(1988) MCAR test, as recommended by Meyers et al. (2017). The null hypothesis for 

Little’s (1988) MCAR test is that the data are completely missing at random (MCAR) 

with an alpha level set at .05 evaluated with a chi-square statistic (Meyers et al., 2017). 

The results of Little’s (1988) MCAR test were statistically significant, with χ2(8538, N = 

227) = 9634.43, p = .00. The results of Little’s (1988) MCAR test was a further 

indication that the missing values were not missing completely at random (MCAR).  

When missing values are not missing completely at random, Field (2013) 

recommended against using the simple mean imputation. Instead, the missing values 

were imputed using mode imputation, which was an appropriate method for the 

imputation categorical data such as the dichotomous items used in this study (Faisal & 

Tutz, 2017).  
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Mode imputation was done in such a manner to reduce the loss of information. 

Items in the data set were categorized according to the three institutional characteristics 

of control, minority-serving, and urbanicity. The mode of every item within every group 

was calculated. The missing value of any case within a particular group was replaced 

with the mode of the item for that group. For example, if case 14, within the public-msi-

city group, had d2_q2 missing, then the missing value was replaced with the mode of 

d2_q2 of all the cases in the public-msi-city group. This mode imputation resulted in a 

complete set of data. 

The complete set of data was checked for any item that displayed zero variance. 

The process of PCA will not proceed if any item in the data set demonstrates zero 

variance (Field, 2013). The complete data set was entered into the IBM SPSS version 26 

software and the standard deviation of all the items was calculated. Because one item, 

d5_q6_4, returned a standard deviation of zero, it was removed from the data set. The rest 

of the analysis proceeded with this data set that contained no missing values and no items 

with zero variance. 

Sample Adequacy Findings  

The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was used to 

check if the sample size was appropriate for principal components analysis. Bartlett’s test 

of sphericity was used to disprove the null hypothesis that the correlation matrix is the 

identity matrix. According to Field (2013), Bartlett’s test of sphericity should be 

significant with p < 0.05. Table 4 displays the Kaiser-Meyer-Olkin (KMO) measure of 
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sampling adequacy and Bartlett’s test of sphericity for the items within the initial set of 

data. 

 

Table 4  

KMO and Bartlett’s Test for Initial Set of Data* 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy 

 .721 

Bartlett’s Test of Sphericity                                   Approx. Chi-square 14586.09 

 
df 5886 

 
Sig 0.000 

Note. * p < .05 

 

 

Component Selection Findings  

The selection of the components was done by an investigation into the factors 

extracted and their corresponding loadings. The number of components selected was also 

done with consideration of the scree plot generated by the PCA process. The factor 

extraction process followed a method recommended by Field (2013).  

Factor extraction employed Kaiser’s criterion, which prescribes that factors with 

eigenvalues > 1 should be extracted. The varimax factor rotation method, which assumes 

that the factors are not related (Field, 2013), was initially used. The PCA was conducted 

with the following criteria: (1) an item had to load onto a component, (2) the factor 

loading of the item had to be greater than .5, and (3) a component must have at least three 

factor loadings. After every round of the PCA, any item did that did not adhere to the 

criteria was removed. If a component had less than two factors (items), then those items 

were also removed.  
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The final solution set contained components with at least three factor loadings 

greater than .5. The varimax factor rotation method used on the final solution was now 

replaced with the direct oblimin rotation method, which assumes that the factors are 

related (Field, 2013). Both factor rotation methods were used to see which one made the 

final solution more interpretable. The factor composition of the components in the final 

solution set was also investigated to see if they had a cogent theoretical basis. Factors 

were replaced, where necessary, to improve the theoretical soundness of the component. 

After each factor replacement, the PCA was repeated to verify that the factors still 

adhered to the three criteria. The solution set derived from the PCA with the direct 

oblimin factor rotation was found to be the most interpretable.  

An investigation of the scree plot generated by the PCA process guided the 

selection of the number of components. Field (2013) recommended an investigation of 

the inflections on the scree plot to justify the number of components selected. A point of 

inflection can be seen at the third point on the scree plot, displayed in Figure 3, which is 

suggestive of a two-component construct. A more profound point of infection can be seen 

at the fourth point. This would indicate a three-dimensional construct. The scree plot also 

shows a linear graph after point number six, indicating a five-component construct. Given 

that the dimensionality of the construct was unclear, I considered which one could be best 

explained by theory. A five-dimensional construct provided the most appropriate 

theoretical basis.  
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Figure 3 

Scree Plot Generated by the PCA Process  

 
 

 

Principal Component Analysis Findings 

The structure matrix with direct oblimin factor rotation yielded five components 

with factor loadings greater than .5. Table 5 provides the structure matrix of the solution 

set derived from the PCA with the old item names, the new item names, and the new 

dimension names. The table also contains the items that loaded onto the five components 

and their corresponding loading values. Bold print depicts those items that had factor 

loadings greater than .5.  
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Table 5 

Structure Matrix for the PCA with Direct Obilimin 

Component 

Old Item 

Name 

New Item 

Name 

ISSa IPb EAc CId ISRe 

d5_q9_3 ISS1 0.91 0.34 0.14 0.22 0.40 

d5_q9_2 ISS2 0.85 0.37 0.20 0.19 0.45 

d5_q9_1 ISS3 0.79 0.25 0.16 0.20 0.41 

d5_q9_7 ISS4 0.75 0.30 -0.02 0.14 0.26 

d6_q4_1 IP1 0.34 0.96 0.27 0.33 0.24 

d6_q4_2 IP2 0.33 0.94 0.28 0.36 0.23 

d6_q1 IP3 0.36 0.88 0.25 0.31 0.30 

d5_q10_2 EA1 0.12 0.28 0.92 0.16 0.15 

d5_q10_3 EA3 0.19 0.36 0.88 0.22 0.24 

d5_q10_4 EA2 0.06 0.17 0.85 0.04 0.12 

d4_q4_1 CI1 0.17 0.30 0.10 0.88 0.00 

d4_q4_2 CI2 0.17 0.25 0.14 0.73 0.13 

d4_q3_1 CI3 0.22 0.35 0.14 0.67 0.15 

d5_q5_2 ISR3 0.42 0.23 0.14 0.19 0.85 

d5_q5_3 ISR2 0.39 0.31 0.15 0.23 0.84 

d5_q1 ISR1 0.63 0.31 0.09 0.16 0.71 

d5_q5_1 ISR4 0.22 0.15 0.18 -0.16 0.58 

Note. Extraction method: principal component analysis. Rotation method: oblimin with Kaiser 

normalization. aISS = international student support; bIP = international partnerships; cEA = education 

abroad; dCI = curriculum internationalization; eISR = international student recruitment 

 

 

The items in each of the components were analyzed. In addition to the factor 

loadings, the items were also analyzed to see if they had a theoretical basis. The 

components were investigated to determine their specific internationalization focus area. 

Using this internationalization focus area, they were named accordingly. The items were 

also renamed according to the names of their respective components.  

One of the components (dimensions) was named the curriculum 

internationalization (CI) dimension. Curriculum internationalization is defined as any 
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activity that would facilitate the integration of an international aspect into the curriculum 

of a teaching course. This curriculum internationalization dimension was composed of 

the following items: item d4_q4_1 (“Workshops to internationalize the curriculum 

available to faculty?”); item d4_q4_2 (“Workshops on how to use technology to 

internationalize courses available to faculty?”); and item d4_q3_1 (“Funding to faculty to 

internationalize the curriculum?”). These items were renamed as CI1, CI2, and CI3, 

respectively.  

A second component was named the international student recruitment (IRS) 

dimension. International student recruitment (ISR) is defined as any activity that would 

facilitate the recruitment of international students to the higher education institution. The 

IRS dimension was composed of the following items: item d5_q1 (“Has an 

internationalization recruitment plan?”); item d5_q5_3 (“Engagement of overseas 

undergraduate recruitment?); item d5_q5_2 (“Travel aid for undergraduate recruitment?); 

and item d5_q5_1 (“Financial aid for undergraduate recruitment?”). These items were 

renamed as ISR1, ISR2, ISR3, and ISR4, respectively. 

The third component was named as the international student support (ISS) 

dimension. International student support (ISS) is defined as any activity that would 

contribute to the academic success of an international student while study at a higher 

education institution. The ISS dimension was made up of the following items: item 

d5_q9_3 (“Orientation to the institution for international students?”); item d5_q9_2 

(“Orientation to the U.S. for international students?”); item d5_q9_1 (“Individualized 

academic support for international students?”); and item d5_q9_7 (“ESL services to 
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international students?”). These items were renamed as ISS1, ISS2, ISS3, and ISS4, 

respectively. 

The fourth component was named the education abroad (EA) dimension. 

Education abroad (EA) is defined as any student activity in a country different from 

where the student is registered. The EA dimension was composed of the following items: 

item d5_q10_2 (“Students in international internships increased?”); item d5_q10_4 

(“Students in research abroad increased?”); and item d5_q10_3 (“Students in service 

abroad opportunities increased?”). These items were renamed as EA1, EA2, and EA3, 

respectively. 

The last component was named the international partnerships (IP) dimension. 

The international partnerships (IP) dimension is defined as any joint activity by a higher 

education institution and an international partner. The IP dimension was composed of the 

following items: item d6_q4_1 (“Partner with an international academic institution?”); 

and item d6_q4_2 (“Partner with a foreign government?”); item d6_q1 (“Began or 

expanded international partnerships?”). These items were renamed as IP1, IP2, and IP3, 

respectively.  

One of the items in the solution was regarded as a study limitation. Item ISR1 

(d5_q1) loaded onto the ISR and ISS dimensions with component loadings greater than 

.5. This is understandable given that both of these dimensions deal with the notion of 

international students. Item ISR1 (d5_q1) focused on the existence of a recruitment plan 

to attract international students. Given that the difference in the component loadings were 
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insignificant and that item ISR1 was theoretically closer aligned with the international 

student recruitment dimension, I decided to assign it to the ISR dimension.  

The item descriptions were derived from their corresponding items in the ACE 

2016 Mapping Internationalization on U.S. Campuses instrument. A dimension was 

named reflecting the internationalization focus area of all items within the component. 

Table 6 relates a list of the old item names, the new item names, the description of the 

item, and the dimension name. Going forward, the new item names will be used, and the 

old item names will only be used if necessary.  
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Table 6 

Item Description of the Solution Set 

Old Item Name New Item Name Item Description Dimension Name 

d4_q4_1 CI1 Internationalization curriculum 

development opportunity 

available to faculty? 

 

 

Curriculum 

Internationalization 

(CI) 

d4_q4_2 CI2 Technology use for 

internationalization development 

opportunities available to faculty? 

d4_q3_1 CI3 Funding for faculty to 

internationalize the curriculum? 

d5_q1 ISR1 Has an internationalization 

recruitment plan? 
 

 

International 

Student 

Recruitment (IRS) 

d5_q5_3 ISR2 Engagement of overseas 

undergraduate recruitment? 

d5_q5_2 ISR3 Travel aid for undergraduate 

recruitment? 

d5_q5_1 ISR4 Financial aid for undergraduate 

recruitment? 

d5_q9_3 ISS1 Orientation to the institution for 

international students? 
 

 

International 

Student Support 

(ISS) 

d5_q9_2 ISS2 Orientation to the U.S. for 

international students? 

d5_q9_1 ISS3 Individualized academic support 

for international students? 

d5_q9_7 ISS4 ESL services to international 

students? 

d5_q10_2 EA1 Students in international 

internships increased? 
 

 

Education Abroad 

(EA) 

d5_q10_4 EA2 Students in research abroad 

increased? 

d5_q10_3 EA3 Students in service abroad 

opportunities increased? 

d6_q4_1 IP1 Partner with an international 

academic institution? 

 

 

International 

Partnerships (IP) 

d6_q4_1 IP2 Partner with a foreign 

government? 

d6_q1 IP3 Began or expanded international 

partnerships 
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The total variance explained by the five components was 72.04 percent. The first 

component made the greatest contribution to the variance explained (34.89%). Table 7 

contains the eigenvalues of every component and the variance explained by each 

component.  

 

Table 7 

Total Variance Explained by the PCA  

Component 
Eigenvalues 

Total % Variance Cumulative % 

International Student Support 1.22 34.89 34.89 

International Partnerships  0.49 14.11 49.00 

Education Abroad  0.34 9.80 58.80 

Curriculum Internationalization  0.25 7.17 65.97 

International Student Recruitment  0.21 6.07 72.04 

 

 

Categorical Principal Component Analysis Findings 

The factor composition and loadings of the components in the final solution set 

were verified using categorical principal component analysis (CATPCA). Given that all 

the items in this study were dichotomous and at the nominal measurement level, Linting 

and van der Kooij (2012) recommended the use of CATPCA. The final solution set was 

entered into the IBM SPSS version 26 software, and the CATPCA was performed using 

the method prescribed by Field (2013). The pattern matrix generated by the CATPCA 

failed to converge; therefore, it is not shown.  



112 

 

During the CATPCA process, two items loaded onto the same dimension with a 

component loading greater than .5. Items IRS1 and IRS3 loaded onto the international 

student recruitment (IRS) and the international student support (ISS) dimensions 

respectively with factor loadings of greater than .5. These two anomalies are 

understandable given that both dimensions deal with international students. The content 

of both these two items is such that it made theoretical sense to assign them to the 

international student recruitment (ISR) dimension. The factor loadings of these two items 

were regarded as a study limitation. Table 8 contains the structure matrix derived from 

the CATPCA. Bold print depicts those items that had factor loadings greater than .5. 
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Table 8 

Structure Matrix for the CATPCA  

Item 
Dimension 

ISSa EAb CIc IPd ISRe 

Orientation to the institution for international students? 

(ISS3) 

1.00 0.16 0.25 0.37 0.42 

Individualized academic support for international students? 

(ISS1) 

0.99 0.19 0.25 0.31 0.47 

Orientation to the U.S. for international students? (ISS2) 0.99 0.23 0.22 0.43 0.49 

ESL services to international students? (ISS4) 0.99 -0.01 0.19 0.40 0.35 

Has an internationalization recruitment plan? (ISR1) 0.86 0.12 0.18 0.40 0.83 

Students in international internships increased? (EA1) 0.14 1.00 0.17 0.30 0.16 

Students in research abroad increased? (EA3) 0.07 0.99 0.05 0.18 0.14 

Students in service abroad opportunities increased? (EA2) 0.23 0.98 0.25 0.42 0.26 

Workshops on how to use technology to internationalize 

courses available to faculty? (CI3) 

0.22 0.18 0.99 0.29 0.14 

Workshops to internationalize the curriculum available to 

faculty? (CI2) 

0.22 0.12 0.99 0.38 -0.03 

Funding for faculty to internationalize the curriculum? (CI1) 0.31 0.18 0.98 0.49 0.19 

Partner with an international academic institution? (IP2) 0.36 0.29 0.34 1.00 0.24 

Partner with a foreign government? (IP3) 0.35 0.29 0.39 1.00 0.23 

Began or expanded international partnerships? (IP1) 0.41 0.28 0.34 1.00 0.33 

Travel aid for undergraduate recruitment? (ISR3) 0.51 0.17 0.21 0.25 0.99 

Engagement of overseas undergraduate recruitment? (ISR4) 0.47 0.17 0.25 0.34 0.98 

Financial aid for undergraduate recruitment? (ISR2) 0.35 0.25 -0.22 0.26 0.95 

Note. Extraction method: categorical principal component analysis. aISS = international student support; bIP 

= international partnerships; cEA = education abroad; dCI = curriculum internationalization; eISR = 

international student recruitment 

 

 

Figure 4 displays the international student support (ISS) dimension variance 

accounted for (VAF) plot. The ISS VAF plot demonstrates that there is a strong 

correlation between the items that constitute the ISS dimension. The ISS VAF plot also 

confirms that the IRS1 item correlates also strongly with the four items in the ISS 
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dimension. The ISS VAF plot also shows that urbanicity accounts for most of the 

variance within the international student support (ISS) dimension. 

 

Figure 4 

International Student Support Dimension Variance Accounted for Plot 

 
 

 

Figure 5 displays the education abroad (EA) dimension variance accounted for 

(VAF) plot. The EA VAF plot demonstrates that there is a strong correlation between the 

items that constitute the EA dimension. The EA VAF plot also shows that none of the 

institutional characteristics of control, minority-serving, and urbanicity account for the 

variance within the education abroad (EA) dimension. 
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Figure 5 

Education Abroad Dimension Variance Accounted for Plot 

 
 

 

Figure 6 displays the curriculum internationalization (CI) dimension variance 

accounted for (VAF) plot. The CI VAF plot indicates a strong correlation between the 

items that constitute the CI dimension. The CI VAF plot also shows that control 

contributes minimally to the variance within the education abroad (EA) dimension. 

 

 

 

 

 

 



116 

 

Figure 6 

Curriculum Internationalization Dimension Variance Accounted for Plot 

 
 

 

Figure 7 displays the international partnership (IP) dimension variance accounted 

for (VAF) plot. The IP VAF plot demonstrates that there is a strong correlation between 

the three items that constitute the IP dimension. The IP VAF plot also shows that 

urbanicity significantly accounts for the variance within the international partnership 

(IP) dimension. 
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Figure 7 

International Partnerships Dimension Variance Accounted for Plot 

 
 

 

Figure 8 displays the international student recruitment (ISS) dimension variance 

accounted for (VAF) plot. The ISR VAF plot demonstrates that there is a strong 

correlation between the three items that constitute the ISR dimension. One of the items 

within the ISR dimension, ISR1, does not correlate as strongly with the other three items. 

The ISR VAF plot also shows that that control contributes minimally to the variance 

within the international student recruitment dimension. 
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Figure 8 

International Student Recruitment Dimension Variance Accounted for Plot 

 

 
 

 

Another visualization of the component loadings derived from the categorical 

principal component analysis (CATPCA) can be seen in the rotated component loadings. 

The plots of the rotated component loadings not only show which components are closely 

correlated, but the length of the vector is also an indication of the extent of the correlation 

(Linting & van der Kooij, 2012). The CATPCA rotated component loading plots were 

investigated to confirm the results of the principal components analysis (PCA) process.  

Figure 9 shows that items EA1, EA2, and EA3 are situated close to each other 

with relatively long vectors forming a cluster of items. This indicates that the three items 

that constitute the education abroad dimension are closely related. Items ISS1, ISS2, 

ISS3, and ISS4 are also close to each other with long vectors, indicating that they closely 
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related. This cluster of items constitutes the international student support dimension. 

However, Figure 9 does show that item ISR1 is somewhat related to the ISS items. This 

anomaly was also shown in both the PCA component matrix and the CATPCA structure 

matrix. This anomaly was regarded as a study limitation. The remaining items were not 

closely related to either the education abroad or the international student support 

dimensions.  

 

Figure 9  

CATPCA Rotated Component Loadings for International Student Support and Education 

Abroad Dimensions 

 

 
 

 

Figure 10 shows that items CI1, CI2, and CI3 are situated close to each other with 

relatively long vectors. This indicates this cluster of items are closely related and 
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constitute the curriculum internationalization dimension. Items ISR3 and ISR 4 do show 

some minimal correlation with the CI and ISS dimensions. This minimal correlation was 

regarded as being insignificant.  

 

Figure 10  

CATPCA Rotated Component Loadings for the International Student Support and 

Curriculum Internationalization Dimensions 

 
 

 

Figure 11 shows that items IP1, IP2, and IP3 are situated close to each other with 

relatively long vectors. This indicates that these three items are closely related and 

constitute the international partnerships (IP) dimension. Figure 11 once again shows that 

the ISS items are closely related. The remaining items were not closely related to either 

the international partnerships or the international student support dimensions. 
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Figure 11 

CATPCA Rotated Component Loadings for International Student Support and 

International Partnerships Dimensions  

 

 
 

 

Figure 12 shows that items IP1, IP2, and IP3 are situated close to each other with 

relatively long vectors. This indicates that these three items are closely related and 

constitute the international partnerships (IP) dimension. Figure 12 once again shows that 

the ISS items are closely related. The remaining items were not closely related to either 

the international partnerships or the international student support dimensions. 
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Figure 12  

CATPCA Rotated Component Loadings for International Student Support and 

International Student Recruitment Dimensions 

 

 
 

 

Internal-Consistency Reliability Findings  

The final solution set in this scale development study described 

internationalization as a five-dimensional construct. In the case of a multi-dimensional 

construct, Field (2013) proposed reporting the internal-consistency reliability of each 

dimension (component) separately. This section reports on the findings of the internal-

consistency reliability of each dimension.  

Using the method proposed by Field (2013), I calculated the overall Cronbach’s 

coefficient alpha (α) for each dimension. The overall Cronbach’s coefficient alpha (α) for 
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the CI, ISR, ISS, EA, and IP dimensions were .68, .74, .85, .86, and .92, respectively. 

This is an indication that internal-consistency reliability for all of the five dimensions are 

above the adequate level (Field, 2013). In addition to the overall Cronbach’s coefficient 

alpha (α), I also investigated the correlations among the variables, the corrected item-total 

correlations, and the Cronbach’s alpha if the item is deleted.  

Table 9 provides the correlations between the variables, the corrected item-total 

correlations, and the Cronbach’s alpha if the item is deleted. The corrected item-total 

correlation for all variables were above .30. Item IRS2 is a weak item in that it has a 

relatively low corrected item-total correlation and a low correlation with the other items 

within the international student recruitment dimension. Removal of the ISR2 item will 

also increase the overall Cronbach’s coefficient alpha (α) of the international student 

recruitment dimension significantly, from .74 to .80. Item IRS2 was retained since it 

added to the theoretical cogency of the dimension. 
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Table 9 

Correlation of the Transformed Variables for the CATPCA 

 

Corrected Item-

Total Correlation 

Cronbach’s 

Alpha if Item 

Deleted 

CI1 CI2 CI3 ISR

1 

ISR

2 

ISR

3 

ISR

4 

ISS

1 

ISS

2 

ISS

3 

ISS

4 

EA1 EA2 EA3 IP1 IP2 IP3 

CI1 .47 .62 1.00                 

CI2 .52 .55 0.42 1.00                

CI3 .50 .58 0.38 0.45 1.00               

ISR1 .53 .69 0.12 0.10 0.13 1.00              

ISR2 .32 .80 0.07 0.09 0.01 0.20 1.00             

ISR3 .67 .61 0.16 0.08 0.17 0.54 0.29 1.00            

ISR4 .67 .61 0.20 0.13 0.18 0.51 0.33 0.68 1.00           

ISS1 .64 .83 0.21 0.13 0.18 0.49 0.24 0.38 0.31 1.00          

ISS2 .72 .79 0.21 0.16 0.15 0.55 0.25 0.40 0.39 0.57 1.00         

ISS3 .46 .75 0.21 0.17 0.20 0.51 0.20 0.38 0.40 0.64 0.75 1.00        

ISS4 .47 .85 0.18 0.13 0.10 0.38 0.17 0.30 0.30 0.43 0.48 0.60 1.00       

EA1 .80 .75 0.13 0.13 0.17 0.08 0.13 0.15 0.13 0.16 0.16 0.16 0.00 1.00      

EA2 .72 .84 0.22 0.19 0.16 0.19 0.17 0.18 0.21 0.18 0.25 0.18 0.10 0.72 1.00     

EA3 .72 .83 0.05 0.02 0.09 0.05 0.07 0.11 0.12 0.06 0.13 0.08 0.00 0.72 0.61 1.00    

IP1 .76 .95 0.33 0.29 0.20 0.31 0.18 0.25 0.31 0.26 0.36 0.37 0.27 0.25 0.33 0.16 1.00   

IP2 .91 .83 0.30 0.29 0.27 0.29 0.11 0.23 0.28 0.25 0.35 0.32 0.27 0.29 0.34 0.18 0.78 1.00 
 

IP3 .85 .87 0.35 0.30 0.29 0.28 0.11 0.21 0.27 0.26 0.33 0.29 0.26 0.28 0.35 0.18 0.71 0.90 1.00 

Note. CI = Curriculum Internationalization; ISR= International Student Recruitment; ISS= International Student Support; EA= Education Abroad; IP= International Partnerships 
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Distributional Characteristics Findings 

The norms of a developed scale entail a description of the distributional 

characteristics of the scale (Spector, 1992). This section describes the findings of the 

distributional characteristics of each of the five components (dimensions) scores, which is 

the mean of all the items in each of the dimensions. Table 10 contains the descriptive 

statistics of the international student support (ISS), the education abroad (ED), the 

curriculum internationalization (CI), the international partnerships (IP), and the 

international student recruitment (IRS) dimension (component) scores.  

 

Table 10  

Descriptive Statistics for the Dimensions 

Statistic 
Dimension 

CIa  ISRb  ISSc  EAd  IPe  

Mean .22 .24 .53 .23 .54 

Median .00 .00 .75 .00 .67 

Mode .00 .00 1.00 .00 1.00 

Standard 

Deviation 

.32 .32 .41 .37 .46 

Skewness 1.22 1.12 -.15 1.27 -.18 

Kurtosis .18 .02 -1.63 -.03 -1.84 

Note. aCI = curriculum internationalization; bISR = international student recruitment; cISS = international 

student support; dEA = education abroad; eIP = international partnerships 

 

 

Given that the normality of the frequency distributions cannot be assumed 

(Miccerri, 1989), I investigated the frequency distribution histograms. Specifically, I 
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analyzed their symmetries and tail weights so that I could classify the distributions per 

the distributions described by Sawilowsky et al. (1990). 

Figure 13 provides the frequency distribution for the curriculum 

internationalization (CI) dimension scores. Zero has the highest frequency. The 

frequency distribution is therefore zero-inflated. The frequencies are also monotonically 

decreasing, making the distribution resemble a decreasing exponential function. The 

curriculum internationalization frequency distribution is right-skewed and resembles the 

Sawilowsky et al. (1990) extreme asymmetry psychometric distribution.  

 

Figure 13 

Frequency Distribution for the Curriculum Internationalization Dimension 
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Figure 14 provides the frequency distribution for the international student 

recruitment (ISR) dimension scores. Most cases had an ISR score of zero resulting in a 

zero-inflated ISR frequency distribution. Similar to the CI distribution scores, the 

frequencies of the ISR dimension scores are monotonically decreasing, making the 

distribution resemble a decreasing exponential function. The international student 

recruitment frequency distribution is also right-skewed and resembles the Sawilowsky et 

al. (1990) extreme asymmetry psychometric distribution. 

 

Figure 14 

Frequency Distribution for the International Student Recruitment Dimension 

 
 

 

Figure 15 provides the frequency distribution for the international student support 

(ISS) dimension scores. The highest ISS frequencies are at zero (0) or one (1), indicating 
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that most community colleges either have no international student support or a high 

degree of international student support. The ISS frequency distribution is similar to the 

multimodal lumpy achievement distribution described by Sawilowsky et al. (1990). More 

specifically, the ISS frequency distribution is bimodal. 

 

Figure 15 

Frequency Distribution for the International Student Support Dimension 

 
 

 

Figure 16 shows the frequency distribution for the education abroad (EA) 

dimension scores. Most community colleges had an EA score of zero. The scores were 

however not monotonically decreasing since the score started to increase after initially 

decreasing. The second highest frequency was at one (1), making the frequency 
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distribution appear to be bimodal. The EA frequency distribution can be classified as a 

combination of the Sawilowsky et al. (1990) extreme asymmetry psychometric and 

multimodal lumpy achievement distributions. 

 

Figure 16 

Frequency Distribution for the Education Abroad Dimension 

 
 

 

Figure 17 provides the frequency distribution for the international partnerships 

(IP) dimension scores. Similar to the ISS frequency distribution, the IP frequency 

distribution can also be described as being bimodal. However, different from the ISS 

frequency distribution, the highest IP frequencies are at one (1) and the second-highest IP 

frequencies are at zero (0). This indicates that most community colleges have a high 

degree of international partnerships or no international partners. 
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Figure 17 

Frequency Distribution for the International Partnerships Dimension 

 
 

 

Findings Related to Internationalization and Institutional Characteristics  

The second objective of this scale development study was to investigate the 

relationship between community college internationalization and the institutional 

characteristics of control, minority-serving, and urbanicity. These three characteristics 

were first identified in the 2016 ACE 2016 Mapping Internationalization on U.S. 

Campuses survey. This section provides the findings as it pertains to this second 

objective of this study.  

The characteristic of control classifies the governance of the community college 

as a public, private for-profit, or a private not-for-profit institution. Minority-serving 



131 

 

(MSI) indicates whether the institution has a majority of minority students or not. The 

characteristic of urbanicity describes the geographical setting of the community college 

as city, suburban, or rural/town. The characteristics of control and minority-serving were 

measured at the nominal level, and urbanicity was measured at the ordinal level. 

The data set obtained from the ACE identified each case (community college) 

concerning their control, minority-serving, and urbanicity. These three characteristics 

together with the five dimension scores were entered into the IBM SPSS version 26 

software. A CATPCA was performed to investigate the relationship between each of the 

dimensions and the three institutional characteristics. Given that the variables were at 

different measurement levels, nominal and ordinal, CATPCA was particularly useful 

since it can jointly analyze nominal and ordinal variables (Linting & van der Kooij, 

2012). 

The variance accounted for (VAF) by each dimension on the three variables was 

investigated. The VAF is a good indication of the extent to which the dimension 

distinguishes between the different categories of the control, minority-serving, and 

urbanicity variables (Linting & van der Kooij, 2012). Figures 1 through 4 (shown earlier) 

are visual representations of the VAF by each characteristic of control, minority-serving 

(MSI), and urbanicity on each of the five dimensions.  

The category points plots are another visualization reflecting whether each 

dimension can distinguish between the different categories of control, minority-serving, 

and urbanicity. In a category points plot, the mean component score for a categorical 

variable is calculated and represented as a vector (Linting & van der Kooij, 2012). To 



132 

 

further explain the effect of each of these internationalization dimensions (components) 

on the institutional characteristics of control, minority-serving, and urbanicity, the 

category points plots were created.  

Figure 18 provides the control category points plot for the international student 

support (ISS) and the education abroad (EA) dimensions. The international student 

support (ISS) dimension distinguishes between the different categories of control with a 

range of approximately .60. Given that the items in this study are dichotomous with a 

maximum range of one (1), the distinction of the ISS dimension on the categories of 

control is significant. The ISS centroid points for public and private for-profit community 

colleges were closer to zero (0) and the ISS centroids points for private not-for-profit 

community colleges were closer to .60. Figure 18 also shows that the education abroad 

(EA) dimension distinguishes between the different categories of control with a range of 

approximately .13. The education abroad dimension does not distinguish significantly 

between the different categories of control. 
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Figure 18 

Control Category Points: International Student Support and Education Abroad 

Dimensions  

 

 
 

 

Figure 19 provides the control category points plot for the international student 

support (ISS) and the curriculum internationalization (CI) dimensions. The curriculum 

internationalization (CI) dimension distinguishes between the different categories of 

control with a range of approximately .50 which is a significant distinction. The CI 

centroid points for public and private for-profit community colleges cluster close to zero 

(0) and the ISS centroids points for private not-for-profit community colleges were closer 

to -.50. 
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Figure 19 

Control Category Points: International Student Support and Curriculum 

Internationalization Dimensions 

 

 
 

 

Figure 20 provides the control category points plot for the international student 

support (ISS) and the international partnerships (IP) dimensions. The international 

partnerships (IP) dimension distinguishes between the different categories of control with 

a range of approximately .40, which is not a significant distinction. The IP centroid points 

for public and private for-profit community colleges cluster close to .30 and the ISS 

centroids points for private not-for-profit (Private NFP) community colleges were closer 

to -.10. 
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Figure 20 

Control Category Points: International Student Support and International Partnerships 

Dimension 

 

 
 

 

Figure 21 provides the control category points plot for the international student 

support (ISS) and the international student recruitment (ISR) dimensions. The 

international student recruitment (ISR) dimension distinguishes between the different 

categories of control with a range of approximately .75, which is a significant distinction. 

The ISR centroid points for public and private for-profit community colleges cluster close 

to .00 and the ISS centroids points for private not-for-profit community colleges were 

closer to -.75. 
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Figure 21 

Control Category Points: International Student Support and International Student 

Recruitment Dimensions 

 

 
 

 

The variable of minority-serving indicates whether the community colleges serve 

a majority of minority students or not. Community colleges were identified as either 

minority-serving (MSI) or not minority-serving (Non-MSI). Figure 22 provides the 

minority-serving category points plot for the international student support (ISS) and the 

education abroad (EA) dimensions. The international student support (ISS) dimension 

distinguishes between the different categories of minority-serving with a range of 

approximately .10. This distinction of the ISS dimension on the categories of minority-

serving is not significant. The ISS centroid points for minority-serving (MSI) were closer 

to -.05 and the ISS centroids points non-minority-serving (Non-MSI were closer to .15). 
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Figure 22 also shows that the education abroad (EA) dimension distinguishes between 

the different categories of minority-serving with a range of approximately .13. The 

education abroad dimension does not distinguish significantly between the different 

categories of minority-serving. 

 

Figure 22 

Minority-Serving Category Points: International Student Support and Education Abroad  

 
 

 

Figure 23 provides the minority-serving category points plot for the curriculum 

internationalization (CI) dimension. The curriculum internationalization (CI) dimension 

distinguishes between the different categories of minority-serving with a range of 

approximately .10. This distinction of the ISS dimension on the categories of minority-

serving is not significant. The CI centroid points for minority-serving (MSI) were closer 

to -.05, and the CI centroids points non-minority-serving (Non-MSI) were closer to .05.  
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Figure 23 

Minority-Serving Category Points: International Student Support and Curriculum 

Internationalization 

 

 
 

 

Figure 24 provides the minority-serving category points plot for the international 

partnerships (IP) dimension. The international partnerships (IP) dimension distinguishes 

between the different categories of minority-serving with a range of approximately .02. 

This indicates that the international partnership (IP) dimension does not distinguish 

significantly between the different categories of minority-serving. 

 

 

 

 



139 

 

Figure 24 

Minority-Serving Category Points: International Student Support and International 

Partnerships 

 

 
 

 

Figure 25 provides the minority-serving category points plot for the international 

student recruitment (ISR) dimension. The international student recruitment (ISR) 

dimension distinguishes between the different categories of minority-serving with a range 

of approximately .20. This distinction of the ISR dimension on the categories of 

minority-serving is not significant. The ISR centroid points for non-minority-serving 

(Non-MSI) were closer to -.05 and the ISR centroids points minority-serving (MSI) were 

closer to .15. 
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Figure 25 

Minority-Serving Category Points: International Student Support and International 

Student Recruitment  

 

 
 

 

The characteristic of urbanicity is an indication of the geographical setting of the 

community college. In terms of their urbanicity, each community college was labeled as 

either city, suburban, or rural/town. In this study, the variable of urbanicity was regarded 

as an ordinal variable. Linting and van der Kooij (2012) recommended the use of the 

vector model for ordinal variables and the centroid model for nominal variables. Figure 

26 provides the urbanicity category points plot for the international student support (ISS) 

and the education abroad (EA) dimensions. Using the vector model, the international 

student support (ISS) dimension distinguishes significantly between the different 

categories of urbanicity with a range of approximately .80. City and suburban community 

colleges show a high degree of international student support and form a cluster close to 

.40. The ISS centroid points for town/rural were closer to -.40. Figure 26 also shows that 
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the education abroad (EA) dimension distinguishes insignificantly between the different 

categories of urbanicity with a range of almost zero (0).  

 

Figure 26 

Urbanicity Category Points: International Student Support and Education Abroad  

 
 

 

Figure 27 provides the urbanicity category points plot for the curriculum 

internationalization (CI) and the international student support (ISS) dimensions. The 

curriculum internationalization (CI) dimension distinguishes insignificantly between the 

different categories of urbanicity with a range of approximately .20. City and suburban 

community colleges show a low degree of curriculum internationalization forms a cluster 

close to .10.  
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Figure 27 

Urbanicity Category Points: International Student Support and Curriculum 

Internationalization Dimensions 

 

 
 

 

Figure 28 provides the urbanicity category points plot for the international 

student support (ISS) and the international partnerships (IP) dimensions. The 

international partnerships (IP) dimension distinguishes significantly between the 

different categories of urbanicity with a range of approximately .80. City and suburban 

community colleges show a high degree of curriculum internationalization forms a 

cluster close to .40. Town/Rural community colleges demonstrate a low degree of 

international partnership.  
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Figure 28 

Urbanicity Category Points: International Student Support and International 

Partnerships 

 

 
 

 

Figure 29 provides the urbanicity category points plot for the international 

student support (ISS) and the international student recruitments (ISR) dimensions. The 

international student recruitment (ISR) dimension distinguishes between the different 

categories of urbanicity with a range close to zero (0). Community colleges from all 

categories of urbanicity do not show a high degree of international student recruitment.  
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Figure 29 

Urbanicity Category Points: International Student Support and International Student 

Recruitment  

 

 
 

 

Chapter Summary 

This study developed a short form of the ACE)Mapping Internationalization on 

U.S. Campuses instrument. The short form of the ACE Mappings instrument can be used 

to measure internationalization at community colleges in the United States. This study 

used the dimension reduction PCA process to develop the community college 

internationalization measuring scale. See Appendix G for the short form of the ACE 

Mappings instrument.  

The PCA derived a scale that described internationalization as a five-component 

construct. The solution set derived from the PCA process consisted of 17 items. All of the 

items had factor loadings greater than .5. 
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The composition and factor loadings of each component in the solution set were 

verified using CATPCA. Given that all of the items in this scale development study were 

dichotomous and at the nominal measurement level, Linting and van der Kooij (2012) 

recommended the use of CATPCA.  

The internal-consistency reliability of each component was checked. The 

Cronbach’s alpha coefficient (α) of the components ranged from .68 to .92. These were 

all in the acceptable range for internal-consistency reliability (Field, 2013).  

The distributional characteristics of the dimension score were investigated. The 

dimension (component) score was calculated by finding the mean of all of the items that 

make up a particular dimension. The descriptive statistics of each component were given, 

including a histogram of the frequency distribution for each component. 

CATPCA was also used to achieve the second objective of this scale development 

study, which sought to investigate the relationship between community college 

internationalization and the institutional characteristics of control, minority-serving, and 

urbanicity. These three categorical variables, together with the five dimension scores, 

were entered into the IBM SPSS version 26 software and a CATPCA was conducted. The 

VAF and the category points plots were investigated to provide insight into the 

relationships between community college internationalization and the three institutional 

characteristics of control, minority-serving, and urbanicity. 
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CHAPTER 5 

SUMMARY, DISCUSSION, CONCLUSIONS, AND IMPLICATIONS 

As the world becomes more globalized, individuals will need an ever-increasing 

measure of global competence (Huber, 2016). Global competence will require individuals 

to have the necessary knowledge, skills, and attitudes as they operate within different 

cultural contexts (Cooper & Niu, 2010). The acquisition of this required global 

competence is facilitated by the process of internationalization (Hudzik & McCarthy, 

2012). Higher education institutions are well equipped to deliver these skills, knowledge, 

and multi-cultural perspectives so that their students can gain the requisite global 

competence (Romano & Dellow, 2009). Despite the changing student demographics and 

the effects of globalization, the levels of internationalization remain low at community 

colleges in the United States (ACE, 2017). Measuring or mapping internationalization is 

the first step in improving the level of internationalization at higher education institutions 

(Beerkens et al., 2010).  

Summary of the Study 

The primary purpose of this study was to develop and validate of a short form of 

the ACE Mapping Internationalization on U.S. Campuses instrument to measure 

internationalization at community colleges in the United States. The developed short 

form of the ACE Mappings instrument was shown to demonstrate an adequate degree of 

internal-consistency reliability and internal structure validity. The distributional 
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characteristics of the developed scale were also investigated. Given that the normality of 

the frequency distributions cannot be assumed (Micerri, 1989), the symmetry and tail 

weights of the distributions were used to classify them in terms of one of the distributions 

described by Sawilowsky et al. (1990). 

A secondary purpose of this scale development study was an investigation into the 

relationship between community college internationalization and the three institutional 

characteristics of control, minority-serving, and urbanicity, first identified by the ACE as 

part of their 2016 Mapping Internationalization on U.S. Campuses survey. There is an 

alignment between the institutional characteristics and the internationalization plan 

implemented by the institution (Harder, 2011). 

In attempting to achieve its purpose, the following two objectives guided the 

study:  

• to preliminarily develop and validate a short form of the American Council on 

Education (ACE) Mapping Internationalization on U.S. Campuses survey so 

that it can be used to measure the level of internationalization at community 

colleges in the United States.  

• to investigate the relationship between U.S. community college 

internationalization and the three institutional characteristics of control, 

minority-serving, and urbanicity as identified in the American Council on 

Education 2016 Mapping Internationalization on U.S. Campuses survey.  

To achieve the first objective, this scale development study followed the Spector 

(1992) method used for developing a summated rating scale. To validate the short form 
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of the ACE Mappings instrument, a PCA was conducted, using a method prescribed by 

Field (2013). Categorical principal component analysis (CATPCA) was used to verify the 

final solution derived from the PCA, as recommended by Linting and van der Kooij 

(2012). The frequency distribution of each dimension score was investigated and 

classified in terms of one of the eight frequency distributions identified by Sawilowsky et 

al. (1990).  

Discussion of Major Findings  

This section provides a detailed discussion of the most significant findings of this 

scale development and validation study. The discussion of the findings follows the order 

of the two research objectives. The discussion of the major findings of the first research 

objective is addressed in the order in which were investigated. 

Scale Development  

The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was used to 

determine if the sample size was appropriate for PCA. Field (2013) indicated that KMO 

values between 0.5 and 0.7 are adequate, values between 0.7 and 0.8 are good, and values 

between 0.8 and 0.9 are appreciable, while values above 0.9 are excellent for conducting 

a PCA. Table 4 showed that the KMO value returned in this scale development study was 

.73. This indicated that the sample size used in this study was in the good range for the 

use of the PCA. 

The appropriateness of the sample size for PCA was strengthened by the results of 

the Bartlett’s test of sphericity. Table 4 also showed that Bartlett’s test of sphericity was 

significant. This means that the correlation matrix is not the identity matrix, which serves 
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as further evidence that the initial set of data used in the development of this scale was 

appropriate for the use of PCA (Field, 2013) 

The dimensionality of the construct was further investigated by an analysis of the 

scree plot generated by the set of items contained in the final solution (see Figure 3 for 

the scree plot). By investigating the scree plot, a case can be made for both a two and a 

three-component construct. The scree plot also showed a linear graph at a point situated 

between the fifth and sixth inflection points. This provided evidence for a five-

dimensional construct. The literature on internationalization further supports a five-

dimensional construct. For these reasons, a five-dimensional construct was adopted. 

The structure matrix generated by the principal component analysis with direct 

oblimin factor rotation was also investigated (See Table 5). The structure matrix showed 

that 17 items loaded onto five components with factor loadings greater than .5. One item, 

IRS1, loaded onto both the international student support and the international student 

recruitment dimensions with factor loadings greater than .5. This is understandable given 

that the international student is the focus of both these dimensions. The content of IRS1, 

the existence of an international student recruitment plan, suggests that placing the IRS1 

item with the international student recruitment dimension makes theoretical sense. The 

loading of IRS1 onto both dimensions was regarded as a study limitation.  

Categorical Principal Components Analysis  

The categorical principal component analysis (CATPCA) was used to verify the 

results of the PCA as recommended by Linting and van der Kooij (2012). The items in 

the solution set generated by the standard PCA were entered into the IBM SPSS version 
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26 software, and a CATPCA was conducted. The pattern matrix generated failed to 

converge; thus, it was not shown. The structure matrix generated by the CATPCA 

indicated that the 17 items also loaded onto the same five dimensions with factor loadings 

of greater than .5. See table 8.  

The CATPCA structure matrix showed two anomalies. Items IRS1 and ISR 3 

loaded onto both the international student support and the international student 

recruitment dimensions. Both these anomalies can be explained using the same reasons 

related previously. Furthermore, the factor loading for item IRS3 onto the international 

student support dimension was .51, just slightly above the threshold of .5. A factor 

loading of .99 for item IRS3 onto the international student recruitment dimension further 

justifies its association with this dimension. The two anomalies created by CATPCA 

process were also regarded as study limitations. 

Internal Structure Validity  

Field (2013) and Spector (1992) both recommend an analysis of the items to 

investigate the internal structure validity of the developed scale. An analysis of the 

structure matrices generated by both the PCA and CATPCA processes rotation shows 

that 17 items loaded onto five components with a factor loading of at least .54 (see Tables 

5 and 8). This is indicative of a scale with an adequate level of internal structure validity 

(Field, 2013). 

The cumulative variance explained by the five components were also 

investigated. Table 7 shows that the cumulative variance explained by the five 

components was 72.04 percent. This is an indication that the PCA process reduced the 
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scale to 17 items while retaining a relatively high amount of information about the 

construct (Field, 2013). The high factor loadings, the theoretical soundness of the items, 

and the high level of variance explained by the factors collectively indicated that the scale 

has an adequate level of internal structure validity. 

Internal-Consistency Reliability  

Given that the scale developed as part of this study described internationalization 

as a five-dimensional construct, the internal-consistency reliability of each dimension 

was investigated separately. The overall Cronbach reliability coefficient alpha (α) of the 

dimensions ranged from .68 to .92. These are all within the adequate level for internal-

consistency reliability (Field, 2013).  

The corrected item-total correlation values for every item within the solution set 

was also calculated. None of the corrected item-total correlation values were below .3. 

Furthermore, the correlations between the items within each dimension were also all 

above .3. This was evidence that the items correlated with each other and provided 

further proof that the developed scale displayed the necessary internal-consistency 

reliability (Field, 2013). 

Distributional Characteristics  

Given that the normality of frequency distribution cannot be assumed (Micerri, 

1989), the frequency distributions of the five dimensions were classified using their 

symmetry and tail weights as recommended by Sawilowsky et al. (1990). This study 

found that the frequencies of the curriculum internationalization (CI) and the 

international student recruitment (ISR) dimensions were monotonically decreasing with 
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zero being inflated. These two frequency distributions closely resembled the Sawilowsky 

et al. (1990) extreme asymmetry psychometric distribution. This type of distribution 

indicated that most community colleges do not score high in internationalizing their 

curricula and recruiting international students. The huge disparity between community 

colleges that scored zero (0) on these two dimensions and those that did not score zero 

seems to suggest that it is better to have some curriculum internationalization and 

international student recruitment than to have none.  

This study also found that the frequencies of the international student support, the 

international partnerships, and the education abroad dimensions were bimodal with 

modes at zero (0) and one (1). The frequency distributions of these three dimensions 

resembled the Sawilowsky et al. (1990) multimodal lumpy achievement distribution. This 

indicated that many community colleges either have no international student support, 

international partnerships, and education abroad or many community colleges do well in 

these dimensions. Few community colleges are between these two extremes.  

The distributional characteristics of the measuring instrument helps with the 

norming of the instrument (Spector, 1992). Based on the results of the frequency 

distributions, I developed and proposed the two types of norming techniques, which I 

refer to as percentile and dichotomous norming. A community college could use any one 

of the two types of norming strategies to assess their level of internationalization relative 

to other community colleges in the United States.  

 The percentile norming technique utilizes the percent of community colleges 

having a particular dimension score to rank the community college. For example, 20.8% 
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of the community colleges had a curriculum internationalization (CI) dimension score 

between one (1) and .67. A community college using the short form of the ACE 

Mappings instrument developed in this study and achieving a curriculum 

internationalization score of .80 will be ranked within the top 20.8% of community 

colleges in the United States. Using this percentile norming method, I developed Table 

11.  

  

Table 11 

Percentile Norming Method 

Dimension Name Dimension Score Range Ranking 

Curriculum 

Internationalization (CI) 

.67 – 1.00 Top 20.8 percentile 

.33 -  .66 Top 38.1 percentile 

.00 - .32 Top 61.9 percentile 

Education Abroad (EA) 
.67 – 1.00 Top 20.8 percentile 

.33 - .66 Top 20.8 percentile 

.00 - .32 Top 20.8 percentile 

International Partnerships 

(IP) 

.67 – 1.00 Top 20.8 percentile 

.33 - .66 Top 20.8 percentile 

.00 - .32 Top 20.8 percentile 

International Student 

Recruitment (ISR) 

.75 – 1.00 Top 20.8 percentile 

.50 - .74 Top 20.8 percentile 

.25 - .49 Top 20.8 percentile 

.00 - .24 Top 20.8 percentile 

International Student 

Support (ISS) 

.75 – 1.00 Top 20.8 percentile 

.50 - .74 Top 20.8 percentile 

.25 - .49 Top 20.8 percentile 

.00 - .24 Top 20.8 percentile 

 

 

The dichotomous norming method distinguishes between having no 

internationalization activity or some activity for a particular dimension. For example, 

39% of the community colleges had some degree of curriculum internationalization. A 
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community college that does not score a zero (0) for curriculum internationalization will 

be ranked within the top 39 percentile of community colleges in the United States. Using 

this dichotomous norming method for all of the internationalization dimensions, I 

developed Table 12.  

 

Table 12 

Dichotomous Norming Method 

Dimension Name Dimension Score Range Ranking 

Curriculum 

Internationalization (CI) 

Greater than .00 Top 39 percentile 

.00  

Education Abroad (EA) 
Greater than .00 Top 31 percentile 

.00  

International Partnerships 

(IP) 

Greater than .00 Top 64 percentile 

.00  

International Student 

Recruitment (ISR) 

Greater .00 Top 51 percentile 

.00     

International Student 

Support (ISS) 

Greater .00 Top 75 percentile 

.00  

 

 

Theoretical Framework  

The internationalization meta-dimensions (IMD) theoretical framework, 

developed for this study and used to guide this study, described internationalization as a 

five-dimensional construct. The IMD theoretical framework was developed after an 

extensive review of the literature related to institutional internationalization measuring 

instruments. While all of these measuring instruments described internationalization as a 

multi-dimensional construct, the literature review concluded that all of the dimensions of 

these instruments can be grouped into one of five meta-dimensions. These meta-
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dimensions are the following: student mobility, staff and faculty internationalization, 

internationalization of the curriculum, institutional international collaboration, and 

institutional commitment. 

The short form of the ACE Mapping Internationalization on U.S. Campuses 

instrument developed during this study found that internationalization was a five-

dimensional construct. The five dimensions were identified and defined as the 

international student support, the international student recruitment, the education 

abroad, the curriculum internationalization, and the international partnerships 

dimensions. The international student support, the international student recruitment, the 

education abroad dimensions contained in the short form of the ACE Mappings 

instrument corresponds with the student mobility dimension of the internationalization 

meta-dimension (IMD) theoretical framework. The curriculum internationalization 

dimension of the short form of the ACE Mappings instrument corresponds to the 

internationalization of the curriculum dimension of the IMD theoretical framework. 

Finally, the international partnerships dimension of the short form of the ACE Mappings 

instrument corresponds with the institutional international collaboration dimension of 

the IMD theoretical framework.  

Community College Internationalization and the Institutional Characteristics 

The second research objective of this study was to investigate the relationship 

between U.S. community college internationalization and the three institutional 

characteristics of control, minority-serving, and urbanicity as identified in the ACE 2016 

Mapping Internationalization on U.S. Campuses survey. In attempting to achieve the 
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second research objective, this study used CATPCA. What follows is a discussion of the 

major findings as they relate to the relationship between internationalization and the three 

characteristics of control, minority-serving, and urbanicity. 

The VAF plots contained in Figures 4 through 8 provided insight into the variance 

accounted for by the three institutional characteristics on the five internationalization 

dimensions. This study found that urbanicity accounts for most of the variance in the 

international student support (ISS) and the international partnerships (IP) dimensions. 

While the variance accounted for was minimal, control accounted for most of the 

variance in the curriculum internationalization (CI) and international student recruitment 

(ISR) dimensions. This study also found that the three institutional characteristics did not 

have any significant influence on the education abroad dimension. 

The category bi-plots, shown in Figures 18 through 29, provided a more granular 

insight into the influence of the different categories within the three institutional 

characteristics on the five internationalization dimensions. Given that control and 

minority-serving were regarded as nominal variables, I investigated the centroid points on 

the category bi-plots. For urbanicity, an ordinal variable, I investigated the vector points, 

as recommended by Linting and van der Kooij (2012).  

First, I investigated the control category bi-plots to gain insight into the 

relationship between the categories of control and the five dimensions. For the 

curriculum internationalization (CI) dimension, the centroid point for private for-profit 

(FP) community colleges was approximately 0.30, the centroid point for public 

community colleges was close to .00, and the centroid point for private not-for-profit 
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(NFP) community colleges was closer to -.5. This indicated that private for-profit (FP) 

community colleges have the highest degree of curriculum internationalization with 

private not-for-profit (NFP) community colleges having the lowest degree of curriculum 

internationalization. Using the same reasoning, this study found that private not-for-profit 

community colleges have the highest degree of international student support, 

international student recruitment, and education abroad activities. Private not-for-profit 

institutions have dedicated fundraising activities, and they are actively soliciting funding 

from their alumni and other donors (ACE, 2017). This could possibly explain why they 

are so active in student mobility activities, given that these activities require a huge 

amount of financial resources. Table 13 shows those categories of control with the 

highest and lowest degree for a particular dimension.  

 

Table 13  

Categories of Control and Dimension Level  

Category 
Dimensions 

ISSa CIb ISRc IPd EAe 

Public Lowest  Lowest   

Private for-profit  Highest  Highest Lowest 

Private not-for-profit Highest Lowest Highest Lowest Highest 

Range .6 .8 .75 .45 .15 

Note: aISS= international student support; bCI= curriculum internationalization; cISR= international 

student recruitment; dIP= international partnerships; eEA= education abroad 

 

 

Next, I investigated the minority-serving category bi-plots to evaluate the 

relationships between the categories of minority-serving and the five dimensions. For 

international student support, the minority-serving (MSI) centroid point was 
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approximately .15 while the non-minority-serving (Non-MSI) centroid point was closer 

to -.10. This indicated that minority-serving community colleges have a higher degree of 

international student support than non-minority-serving community colleges. Table 14 

shows that minority-serving community colleges had the highest score in all of the 

internationalization dimensions, except for curriculum internationalization. ACE (2017) 

reported that minority-serving (MSI) institutions are more likely to receive from funding 

from state, federal, and foreign agencies that is designated for use towards their 

internationalization goals. Minority-serving institutions are also more likely than non-

minority-serving institutions to have a dedicated team to implement their 

internationalization plans (ACE, 2017). This could explain the difference in the 

internationalization levels between the two types of institutions. 

 

Table 14  

Categories of Minority-Serving and Dimension Level  

Category 
Dimensions 

ISSa CIb ISRc IPd EAe 

Minority-Serving Highest Lowest Highest Highest Highest 

Non-Minority-Serving Lowest Highest Lowest Lowest Lowest 

Range .2 .15 .2 .02 .08 

Note: aISS= international student support; bCI= curriculum internationalization; cISR= international 

student recruitment; dIP= international partnerships; eEA= education abroad 

 

 

Finally, I investigated the urbanicity category bi-plots to gain insight into the 

relationships between the categories of urbanicity and the five internationalization 

dimensions. For international student support, the city vector point was approximately 
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.30, the suburban vector point was close to .20, and the town/rural vector point was 

approximately -.40. This indicated that community colleges situated in the city have the 

highest degree of international student support, whereas town/rural community colleges 

have the lowest level of international student support. Harder (2011) ascribed the low 

levels of internationalization at town/rural community colleges to the lack of diversity at 

these institutions. Given that town/rural community colleges mostly consist of non-

minority students, this might contribute to the lack of participation in internationalization 

activities (Harder, 2011). Table 15 shows that city community colleges had the highest 

score in all of the internationalization dimensions, except for curriculum 

internationalization. Town/rural community colleges scored the lowest in all of the 

internationalization dimensions. This finding was similar to the results of the Harder 

(2011) study.  

 

Table 15  

Categories of Urbanicity and Dimension Level  

Category 
Dimensions 

ISSa CIb ISRc IPd EAe 

City Highest  Highest Highest Highest 

Suburban  Highest    

Town/Rural Lowest Lowest Lowest Lowest Lowest 

Range .75 .2 .02 .7 .02 

Note: aISS= international student support; bCI= curriculum internationalization; cISR= international 

student recruitment; dIP= international partnerships; eEA= education abroad 
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Conclusions  

This section reports on the major conclusions drawn from the findings in this 

study. Presented first are the conclusions related to the development and validation of the 

short form of the ACE Mappings instrument. Following this are the conclusions about the 

relationship between community college internationalization and the three institutional 

characteristics of control, minority-serving, and urbanicity.  

The scree plot demonstrated evidence for a five-component construct. The 17 

items in the solutions set loaded onto five components with factor loadings greater than 

.50, as shown in both the structure matrices generated by the PCA and CATPCA 

processes. The VAF by these five components was 72.08 percent. These results led me to 

conclude that the scale developed in this study, the short form of the ACE Mappings 

instrument, described the construct of internationalization as a five-dimensional 

construct. Furthermore, I concluded that the short form of the ACE Mappings instrument 

demonstrated an adequate level of internal construct validity. 

The internal-consistency reliability of each of the five components was calculated 

as recommended by Field (2013). The Cronbach's reliability coefficient alpha (α) of the 

five components ranged from .68 to .92. These values were all within the adequate level 

for internal- consistency reliability (Field, 2013). This study found that all of the 

corrected item-total correlation values were above.3. Furthermore, this study also found 

that only 2 of the 17 items would increase the Cronbach’s reliability coefficient alpha (α) 

of the components if these items are removed. The Cronbach’s reliability coefficient 

alpha (α), the corrected item-total correlation, and the Cronbach’s alpha if the item is 
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deleted values led me to conclude that the developed scale demonstrated an adequate 

level of internal-consistency reliability. 

The asymmetric nature of the frequency distributions and tail weights led me to 

conclude that the frequencies of the five components are not normally distributed. The 

frequency distributions of the international student recruitment (ISR) and the curriculum 

internationalization (CI) dimensions were right-skewed, monotonically decreasing, and 

zero-inflated. The CI and ISR frequency distributions were similar to the Sawilowsky et 

al. (1990) extreme asymmetry psychometric distribution. The frequency distributions of 

the international student services (ISS), education abroad (EA), and the international 

partnerships (IP) dimensions were bimodal, with modes at zero (0) and one (1). The ISS, 

EA, and IP frequency distributions were similar to multimodal lumpy achievement 

distribution described by Sawilowsky et al. (1990).  

Theoretical Framework Conclusions 

The five dimensions of the short ACE Mappings instrument developed during this 

study were compared to the dimensions contained in the internationalization meta-

dimensions (IMD) theoretical framework, developed for this study. The international 

student support, the international student recruitment, the education abroad dimensions 

contained in the short form of the ACE Mappings instrument were subsumed into the 

student mobility dimension of the IMD theoretical framework. The curriculum 

internationalization dimension of the short form of the ACE Mappings instrument can be 

compared to the internationalization of the curriculum dimension of the IMD theoretical 

framework. Finally, the international partnerships dimension of the short form of the 
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ACE Mappings instrument is similar to the institutional international collaboration 

dimension of the IMD theoretical framework. The comparison of two theoretical 

frameworks led me to conclude that the five dimensions of the short form of the ACE 

Mappings instrument do not cover all of the five dimensions contained in the IMD 

theoretical framework. The updated IMD theoretical framework provides a visualization 

of this, as shown in Table 16. 

 

Table 16 

Updated Internationalization Meta-Dimensions Theoretical Framework    

 Internationalization Meta-Dimensions 

Studies Student 

Mobility 
Staff/ 

Faculty 

*Int. 

*Int. of the 

Curriculum 

Institutional 

*Int. 

Collaboration 

Institutional 

Commitment 

Green & Siaya (2005) ✓  ✓  ✓  ✓  ✓  

Bendriss (2007) ✓  ✓  ✓  ✓  ✓  

Elkin et al. (2008) ✓  ✓  ✓  ✓  ✓  

Rodenberg 2010) ✓  ✓  ✓  ✓  ✓  

Msweli (2013) ✓  ✓  ✓  ✓  ✓  

Copeland (2015)    x ✓  ✓  ✓  ✓  

Kerrici (2016) ✓  ✓     x ✓  ✓  

ACE (2017) ✓  ✓  ✓  ✓  ✓  

ACE Short Form (2020) ✓          x ✓  ✓       x 

Note. *Int. = internationalization 

 

 

Community College Internationalization and the Institutional Characteristics 

The second objective of this study investigated the relationship between 

community college internationalization and the three institutional characteristics of 

control, minority-serving, and urbanicity. A categorical principal component analysis 
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(CATPCA) was used to investigate this relationship. CATPCA was particularly 

appropriate for this investigation since it can analyze variables that have different 

measurement levels (Linting & van der Kooij, 2012). In this study, the variables of 

control and minority-serving were at the nominal measurement level, and the urbanicity 

variable was at the ordinal measurement level. The results gleaned from the variance 

accounted for (VAF), and category points plots generated by the CATPCA were used to 

draw several conclusions. This section discusses these conclusions. 

A granular investigation of the control category points plots allowed me to draw 

several conclusions. The control category points plots, as summarized in Table 13, 

indicated that private not-for-profit (Private NFP) community scored the highest in three 

of the five dimensions: international student support (ISS), international student 

recruitment (IRS), and education abroad (EA). This led me to conclude that private not-

for-profit (NFP) community colleges operationalize their internationalization plan 

through the use of these three internationalization dimensions. Private for-profit 

community colleges scored the highest in the dimensions of curriculum 

internationalization (CI) and international partnerships. Curriculum internationalization 

focuses on the internationalization of the domestic student, which is one of the primary 

ways in which private for-profit community colleges implement their internationalization 

plan. The findings of this study also allow me to conclude that the internationalization 

levels of public community colleges are lower than the community colleges from the 

other categories of control. 
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A more detailed analysis of the minority-serving category points plots, as 

summarized in Table 14, allowed me to draw several conclusions. The minority-serving 

community colleges scored the highest on all of the internationalization except 

curriculum internationalization. This led me to conclude that community colleges with a 

majority of minority students have a higher level of internationalization. Non-minority-

serving community colleges operationalize their internationalization plans through the 

internationalization of their curricula.  

Table 15 contains a summary of the urbanicity category points plots and indicated 

that community colleges situated in the city scored the highest on all the 

internationalization dimensions except for curriculum internationalization. Suburban 

community colleges scored the highest in curriculum internationalization. From this, I 

concluded that community colleges situated in the city have the highest levels of 

internationalization. Furthermore, suburban community colleges focus on the 

internationalization of the student at home, using the internationalization of the 

curriculum. The internationalization level of town/rural community colleges are lower 

than the other two categories of urbanicity. 

Implications  

This study has several implications. Some of the implications are related to the 

measuring of internationalization at community colleges in the United States. Other 

implications speak to the relationship between community college internationalization 

and the three institutional characteristics of control, minority-serving, and urbanicity. 

This section discusses the major implications of this study. 
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 The first purpose of this study was to develop and validate a short form of the 

ACE Mapping Internationalization on U.S. Campuses instrument to measure 

internationalization at community colleges in the United States. Appendix G holds a copy 

of the short form of the ACE Mappings instrument. The short form of the ACE Mappings 

instrument demonstrated an adequate level of internal-consistency reliability and internal 

structure validity. This implies that internationalization officers (IO) at community 

colleges can gain insight into the level of internationalization at the institution by using 

the short form of the ACE Mappings instrument. These internationalization officers can 

also be assured that they are using an internationalization measuring instrument that is 

reliable and has gone through an internal structure validation process. 

The dimensionality of the scale developed in this study has implications for the 

measuring of internationalization at community colleges in the United States. The short 

form of the ACE Mappings instrument developed in this study describes 

internationalization as a five-dimensional construct. The five dimensions of this short 

form of the ACE Mappings instrument do not correspond with the five dimensions 

contained in the internationalization meta-dimensions (IMD) theoretical framework used 

in this study. More specifically, the dimensions of staff/faculty internationalization and 

institutional commitment in the IMD theoretical framework are not covered by the scale 

developed in this study. The psychometrically validated short form of the ACE Mappings 

instrument did include the important internationalization dimension of student mobility. 

Education abroad and recruitment of international students—two components of the 

student mobility dimension—remain the two most important activities used by 
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community colleges to operationalize their internationalization plan (ACE, 2017). The 

Copeland (2015) community college internationalization measuring instrument omitted 

the student mobility dimension.  

 The classification of the distributional characteristics of the short form of the 

ACE Mappings instrument, which formed part of this study, has implications on 

internationalization research. In this study, after developing the short form of the ACE 

Mappings instrument, I investigated the frequency distributions of each of the five 

internationalization dimensions derived in this study and found none of the frequency 

distributions to be similar to the normal Gaussian distribution. This finding has 

implications on the interpretation of the results of this study and the type of statistical 

analyses that can be used on the frequency distributions (Miccerri, 1989). The non-

normality of the frequency distributions found in this study implies the use of non-

parametric tests, such as Kolmogorov-Smirnov tests, are more appropriate when 

analyzing the distributions (Gardiner & Gardiner, 1979).  

The frequency distributions also have implications for the norming of the 

instrument. Two types of norming, percentile and dichotomous, were developed and 

discussed. Internationalization officers at community colleges could adopt any one of the 

two norming methods to gain a more contextualized insight into the level of 

internationalization at their respective institutions. 

The control category points plots showed that private not-for-profit (NFP) 

community colleges had the strongest positive correlation with the international student 

support (ISS), international student recruitment (IRS), and education abroad (EA) 
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dimensions. From this, it can be concluded that private not-for-profit community colleges 

operationalize their internationalization plans through the recruitment and support of 

international students, both domestically and abroad. Given that most community 

colleges in the latest ACE 2016 Mapping Internationalization on U.S. Campuses survey 

identified student mobility as one of their highest internationalization priorities (ACE, 

2017), this implies that public and private for-profit (FP) community colleges should 

increase their focus on the recruitment and support of international students.  

The control category plots also indicated that private for-profit (FP) community 

colleges scored the highest in the remaining two dimensions: curriculum 

internationalization and international partnerships. From this, I concluded that private 

for-profit (FP) community colleges decided to internationalize their domestic students by 

internationalizing their curricula. This conclusion is congruent with the finding of the 

2016 ACE Mappings survey, which indicated that private community colleges were more 

likely to engage in initiatives that would lead to the internationalization of their curricula 

(ACE, 2017).  

This finding also led me to conclude that public community colleges are lacking 

in all internationalization dimension. Given the type of control, a possible reason for the 

lower level of internationalization is the acknowledgment that public community colleges 

are more influenced by the state and federal policies than private community colleges 

(Unangst & Barone, 2019). This implies that internationalization officers at these public 

community colleges should implement strategies that would increase the 

internationalization levels at their respective institutions. The internationalizing of the 
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curriculum does not require a huge amount of resources and plays an important role in 

internationalizing community college students (Robertson, 2015). In this way, they can 

internationalize their domestic students without them having to travel abroad (Robertson, 

2015). 

The minority-serving category points plots showed that minority-serving (MSI) 

community colleges scored the highest in all of the internationalization dimensions 

except for curriculum internationalization. This implies that community colleges with a 

majority of minority students have much higher levels of internationalization. This would 

also imply that minority-serving (MSI) community colleges should increase their efforts 

in internationalizing their curricula. Furthermore, the findings allowed me to conclude 

that more non-minority-serving community colleges chose to internationalize their 

domestic students by internationalizing their curricula. Given that lack of funding is often 

a major impediment for a community college student to study abroad, internationalizing 

the curriculum becomes an important tool to internationalize their domestic students 

(Robertson, 2015).  

The urbanicity category points plots showed that community colleges situated in 

the city scored the highest on all the internationalization dimensions except for 

curriculum internationalization. Suburban community colleges had the strongest positive 

correlation with curriculum internationalization dimension. This implies that the 

internationalization level of town/rural community colleges are lower than the other two 

categories of urbanicity; thus, they should implement strategies to improve their 

internationalization levels. Harder (2011) argued that a possible explanation for the lower 
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level of internationalization at town/rural community colleges is related to the student 

demographics. Urban and suburban community colleges attract a more diverse student 

population, which would lead to a greater interest in internationalization activities 

(Harder, 2001). 

Recommendations for Further Study  

The purpose of this study was to develop and validate a short form of the ACE 

Mapping Internationalization on U.S. Campuses survey instrument. This short form of 

the ACE Mappings instrument was to be used to measure internationalization at 

community colleges in the United States. By only choosing the community college-

specific items from the ACE Mappings survey, this scale development study was 

delimited to community colleges. This delimitation presents an opportunity for future 

study. The full version of the ACE Mappings survey, together with the method used in 

this study, could be used to develop and validate a short form of the ACE Mappings 

instrument to be used to measure internationalization at other Carnegie classification 

institutions.  

The short form of the ACE Mappings instrument developed in this study 

demonstrated adequate levels of internal-consistency reliability and internal structure 

validity and described internationalization as a five-dimensional construct. However, 

when comparing the five dimensions of the ACE Mappings short-form instrument to the 

five dimensions of the internationalization meta-dimensions (IMD) theoretical 

framework, the dimensions do not correspond. Three dimensions of the short form of the 

ACE Mappings instrument were subsumed into one of the dimensions of the IMD 
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theoretical framework. This implied that the short form of the ACE Mappings instrument 

developed in this study only covered three of the dimensions of the IMD theoretical 

framework. This study limitation presents an opportunity for future research. A future 

study could develop and validate a community college internationalization measuring 

instrument that covers the five internationalization meta-dimensions. Recall that the five 

dimensions of the IMD theoretical framework are contained in most of the institutional 

internationalization measuring instruments.  

A second objective of this study was to investigate the relationship between 

community internationalization and the three institutional characteristics of control, 

minority-serving, and urbanicity, first used in the ACE 2016 Mapping 

Internationalization on U.S. Campuses survey. I used CATPCA to investigate the 

relationship between community college internationalization and these three 

characteristics. The findings produced by the CATPCA present multiple opportunities for 

future research. One of the findings indicated that public, non-minority-serving, 

town/rural community colleges had the lowest levels of internationalization. A future 

study could investigate the reasons for this as well as the reasons that prevent these 

community colleges from engaging in internationalization. Another finding indicated that 

non-minority-serving (Non-MSI), suburban community colleges choose to 

internationalize their students by internationalizing their curricula. Future research could 

investigate the reason for this and try to ascertain if this was merely a function of 

resources. 



171 

 

Final Thoughts 

The findings and conclusions of this study have the potential to strategically 

inform the internationalization plans of community colleges in the United States. 

Community colleges within the specific categories of control, minority-serving, and 

urbanicity can use the findings and conclusions of this study to identify their specific 

internationalization areas for improvement. This scale developed and validated in this 

study can also be added to the limited list of community college internationalization 

measuring instruments.  

While this study did develop a validated reliable community college 

internationalization measuring tool, the instrument did not cover all of the 

internationalization meta-dimensions. Unlike the Copeland (2015) community college 

internationalization measuring tool, the instrument developed as part of this study did 

measure the student mobility internationalization dimension. Student mobility has been 

shown to be one of the highest internationalization priorities among community colleges 

in the United States (ACE, 2017).  

The instrument developed as part of this study used the items from the ACE 

Mapping Internationalization on U.S. Campuses survey. The ACE Mappings instruments 

is the most comprehensive internationalization measuring survey used by higher 

education institutions in the United States (ACE, 2017). The decision to use the ACE 

Mappings instrument as a basis for the short form will add to the content validity of the 

instrument.   
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American Council on Education  

Center for Internationalization and Global Engagement (CIGE) 

Mapping Internationalization on U.S. Campuses Study  

Research Request Cover Page  

 

Principal Investigator:           Institution or Organization: 

       

Email:              Date of Request: 

       

 

 NEW PROJECT  REVISION OF PREVIOUS SUBMISSION*   

EXTENSION OF APPROVED PROJECT 

*If revisions have been requested, please clearly identify and explain them 

 

SIGNATURE:  

___________________________________    DATE:  __________ 

Investigator        

 

Please list all individuals who will be granted access to the data files. 

 

________________________________________________________________________ 

Name      Title     Email 

________________________________________________________________________

Name      Title     Email 

________________________________________________________________________ 

Name      Title     Email 

________________________________________________________________________

Name      Title     Email 

________________________________________________________________________

Name      Title     Email 

 

Submit to: 

Robin M. Helms, Ph.D. 

Director 

Center for Internationalization and Global Engagement 

American Council on Education 

One Dupont Circle, NW 

Washington, DC 20036 

Phone: (202) 939-9408 

rhelms@acenet.edu 
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Obtaining a License to Access and Use Data Collected and Compiled in the CIGE 

Database  

The American Council on Education’s Center for Internationalization and Global 

Engagement encourages research and scholarly inquiry using data collected and compiled 

in a database (the “Compilation”) as part of our Mapping Internationalization on U.S. 

Campuses Study. Investigators interested in using this Compilation and/or data extracted 

from the Compilation must submit a proposal for data access clearly explaining the 

specific project they wish to pursue. CIGE staff will review the proposals to determine 

whether, and to what extent a limited, non-exclusive license will granted.  When 

reviewing proposals, CIGE staff evaluate whether:  

1. Mapping data adequately match the proposed research project;  

2. The study design is adequate to answer the questions being asked and the 

proposal provides sufficient detail about the variables needed.  

 

CIGE Involvement  

Approval by CIGE does not carry with it any commitment to facilitate the execution of 

the project beyond access to and descriptions of the data in the Compilation. 

 

Dataset Limitations  

CIGE will only provide investigators with data files that do not contain individual or 

institutional identifiers or data that could lead to the identification of said individuals or 

institutions.  

 

Data Selection 

CIGE will provide investigators with a 2017 Mapping survey instrument form.  

Investigators will select the questions for which data in the Compilation are required.  

Basic Carnegie Classification information will automatically be provided. 

 

External Data  

Investigators wishing to link outside data (e.g., IPEDS, member flags) to Mapping data 

must submit the outside data to CIGE for review.  The external data must contain IPEDS 

ID numbers which will be used to link the external and mapping data. CIGE reserves the 

right to limit the inclusion of external data that could lead to the identification of 

individuals or institutions.  

 

Terms of License  

Your request for and receipt of access to and use of the Compilation constitutes your 

acknowledgment that the Mapping database and the data are property of ACE; and that 

the Mapping database is protected by federal copyright law as a compilation (which is 

defined as a "collection and assembling of preexisting materials or of data that are 

selected in such a way that the resulting work as a whole constitutes an original work of 
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authorship" 17. U.S.C. § 101).  If approved by ACE’s CIGE, your limited, non-exclusive 

right to use the portion of the Compilation and/or the data to which you are given access, 

for a period of one year from when any portion of the Compilation and/or the data is 

received by you. Recipients must follow the security requirements listed below: 

1) You have no right to sub-license or share any portion of the Mapping database or 

its data with any third party; it is to remain in the sole possession of the 

investigator or the investigator’s designee. 

2) A list of individuals who will be granted access to the data will be supplied to 

ACE, including job title and email address. 

3) All individuals who will be granted access to the Mapping database or its data 

must have completed all required organizational computer, information 

technology, and data security trainings. 

4) Data cannot be stored on a server/network, file sharing platform (e.g. Google 

Docs, Dropbox, etc.), nor saved in a public directory. 

5) The computer used to store the data must have current anti-virus/anti-spyware 

software. 

6) Data will be used only in accordance with the parameters described in the 

proposal provided to ACE for appropriate research use, notwithstanding any 

limitations on such use and as required by law. 

7) All copies of the Mapping database or its data (including backups) must be 

destroyed in the event of the following: a) upon its expiration, b) ACE makes a 

request that the data be destroyed, or c) the continued use of the data is no longer 

consistent with the parameters described in the proposal provided to ACE. 

8) ACE will be notified of any unauthorized data sharing, data security breaches, or 

data releases that may compromise data confidentiality within 24 hours of 

incident identification. Within 3 business days, the organization agrees to submit 

a written report including the date and nature of the event, actions taken or to be 

taken to remediate the issue(s), and plans or processes developed to prevent 

further problems. 

  

If an extension of the one-year license to access and use the Compilation and/or any of 

the data is desired, a written request for a license for a second year must be made 60 days 

prior to the original license expiration date. If approval is granted, the license will be 

extended for one year from the license’s expiration date; after that the license terminates. 

If access to the data is desired for a third year, a written status update is required and a 

formal request for a third year license extension must be submitted. Extension requests 

must be made 90 days prior to the end of the second year expiration date. If approved, 

extensions grant a license for a third and final year. 

 

Dissemination  

The investigator(s) must submit an electronic copy to CIGE of any and all reports, 

presentations, and publications based on the data prior to the time of 

publication/presentation. All reports, presentations, and publications based on the data 
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must include appropriate acknowledgement of ACE/CIGE’s role in collecting the data. 

Suggested acknowledgement text is provided below.  Additionally, all reports, 

presentations, and publications based on the data must also include a disclaimer that the 

content reflects the views of the author(s) and not necessarily those of ACE. CIGE 

reserves the right to disseminate your findings on its website in a form compatible with 

copyright agreement, if any.  

 

Acknowledgement Text 

The [ASSOCIATION NAME] would like to acknowledge the American Council on 

Education for providing the data from the Mapping Internationalization on U.S. 

Campuses Study used for this [report/brief/product]. The Mapping Internationalization on 

U.S. Campuses Study is the most comprehensive, in-depth, and frequently cited source of 

information about the internationalization of U.S. higher education. 

 

Proposal Outline 

Your 1-2 page outline must include the following: 

1. Title.  

2. Purpose.  

3. Research questions and/or hypotheses.  

4. Method of Analysis. Explain the analyses that will be performed. 

5. Dissemination. Describe the proposed dissemination of the results, including: to whom 

results will be released, how the results will be released, and a timetable for release.  

6. Preferred format of data (Stata, SPSS, or .CSV). 

 

Submitting your proposal  

Please submit the following documents via email:  

1. A copy of the proposal outline.  

2. A copy of a signed “Research Request Cover Page”. 

3. A copy of the Mapping survey indicating which items you are requesting the data for 

(please mark up a copy in pen, then submit a scanned copy).  If you are requesting the 

entire data set, indicate this in your proposal outline. 

4. A copy of any external data in Stata, SPSS, or .CSV format.  

 

Timing  

When submitting your proposal, please allow sufficient time for CIGE to review your 

project and ask for clarifications. You will be notified within 30 business days about the 

status of your proposal. Once approved, data will be made available via secure server 

within 30 business days.  

ACKNOWLEDGEMENT 

I acknowledge that I have read and understand the terms and conditions specified above, 

and agree to them. 

_____________________________________  Date   

_____________________________________  Investigator
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ACE MAPPING INTERNATIONALIZATION ON U.S. CAMPUSES 2016 SURVEY 

INSTRUMENT 
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Welcome to the American Council on Education’s 2016 Mapping 

Internationalization on Campuses survey! 

 

Conducted every five years, Mapping Internationalization on U.S. Campuses 

assesses the current state of internationalization at American colleges and 

universities, analyzes progress and trends over time, and identifies future priorities. 

It is the only comprehensive source of data and analysis on internationalization in 

U.S. higher education, and includes two- and four-year, public and private, degree-

granting institutions. 

 

Institutions’ participation in the survey is crucial to the success of the Mapping 

study, and to ACE’s ability to provide accurate, up-to-date information about how 

colleges and universities are responding to the challenges and opportunities of an 

increasingly globalized world. 

 

Survey Content  

 

As a chief academic officer, the institution-wide scope of your work positions you 

well to provide information about the full array of internationalization initiatives 

underway throughout your campus. In the survey, you will be asked about efforts 

and activities in six key areas, which reflect ACE’s Model for Comprehensive 

Internationalization. 

 

• Articulated institutional commitment to internationalization 

• Administrative leadership, structure, and staffing 

• Curriculum, co-curriculum, and learning outcomes 

• Faculty policies and practices 

• Student mobility 

• Collaboration and partnerships 

 

Responding to the Survey 

 

• We have designed the Mapping survey to be as easy to complete as 

possible. Before you begin, please note the following: 

 

• This comprehensive survey will take approximately 30 minutes to 

complete. You may exit the survey at any time and return to it later. 
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• Your responses will be saved automatically as you enter them. However, 

once you click the “DONE” button at the end of the survey, you will not be 

able to re-enter the survey. 

 

• The survey link is unique to your institution. You may forward it to 

colleagues (e.g. the senior international officer) at your institution to 

complete parts of the survey. Their responses will be saved automatically. 

Again, however, be sure to hit the “DONE” button only when the whole 

survey has been completed. 

 

• Table of Contents can be used to navigate within the survey. 

 

Thank you in advance for your participation and thoughtful contributions to this study. 

If you encounter technical difficulties or have questions about the survey, please 

contact Robin Matross Helms, Associate Director for Research, at rhelms@acenet.edu 

or 202-939-9408 
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Overall Status and Trends 

1. Overall, would you say the level of internationalization at your institution in 

the last three years (academic years 2012-13 to 2014-15) has been: 

 Very high 

 High 

 Moderate 

 Low 

 Very low 

 

2. During the last three years (academic years 2012-13 to 2014-15) has 

internationalization accelerated on your campus? 

 Yes, to a significant degree 

 Yes, somewhat 

 No change 

 No, but my institution has always been a leader in this area 

 

3. What are your institution’s main reasons for internationalizing? Select up to THREE: 

❑ Improve student preparedness for a global era 

❑ Diversify students, faculty and staff at the home campus 

❑ Become more attractive to prospective students at home and overseas 

❑ Raise international reputation and rankings 

❑ Support institutional accreditation 

❑ Generate new revenue for the institution 

❑ Attract global talent (faculty and researchers) 

❑ Contribute to international development initiatives 

❑ Participate in U.S. diplomacy efforts 

❑ Maintain U.S. economic, scientific and technological competitiveness 

❑ Other (please specify)     

 

4. What have been the highest priority internationalization activities on your 

campus in the last three years (academic years 2012-13 to 2014-15)? Select up to 

THREE: 

❑ Recruiting international students 

❑ Increasing study abroad for U.S. students 

❑ Internationalizing the curriculum and/or co-curriculum 

❑ Faculty development 

❑ Partnerships with institutions/organizations abroad 

❑ International research collaborations 

❑ None of the above
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5. Who have been the most vital catalysts for spurring internationalization on 

your campus? Please RANK up to THREE: 

  President/CEO 

  Board 

  Chief academic officer 

  Senior international officer (e.g. Associate Provost or Director) 

  A team of senior leaders in administration 

  Dean or department chair 

  Faculty 

  Students 

  Alumni 

  Other (please specify) 

 

6. Has your institution received external funding specifically for 

internationalization programs or activities from any of the following sources in the 

last three years (academic years 2012-13 to 2014-15)? 

 Choose one (for each) 

 Yes No 

Federal government   

State government   

Alumni   

Individual donors other 

than alumni 
  

Foundations   

Corporations   

Foreign governments 

(please specify) 
  

Other (please specify)   
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7. To the best of your understanding, how has funding for internationalization at 

your institution from the following sources changed in the past three years 

(academic years 2012-13 to 2014- 15)? 

 Increased Decreased No change Not applicable 

Internal 

institutional 

funds 

 

 

 

 

 

 

 

 

US federal 

government 
    

State 

government 
    

Other external 

sources 

(alumni, 

corporations, 

foundations, 

etc.) 

 

 

 

 

 

 

 

 

 

 

 

 

8. Has your institution developed a formal strategy and/or launched a dedicated 

fundraising campaign to raise money specifically to support internationalization 

or related activities? 

 Yes 

 No 

 

Articulated Institutional Commitment 

1. Are internationalization or related activities (e.g. international or global 

education) specifically referred to in your institution’s mission statement? 

 Yes 

 No 

 No mission statement exists 

 

2. Are internationalization or related activities (e.g. international or global 

education) among the top five priorities in your institution’s current strategic plan? 

 Yes 

 No 

 No strategic plan exists 

 

3. Does your institution have a separate plan that specifically addresses 

institution-wide internationalization? 

 Yes 

 No
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4. Does your institution have a campus-wide committee or task force that 

works solely on advancing internationalization efforts on campus? 

 Yes 

 No 

 

5. Has your institution formally assessed the impact or progress of its 

internationalization efforts in the last three years (academic years 2012-13 to 2014-

15)? 

 Yes 

 No 

 

Administrative Leadership, Structure, and Staffing 

 

1. Which best describes the administrative structure of the international activities 

and programs at your institution? 

 A single office leads internationalization activities and programs 

 No particular office leads 

 

2. Is there a full-time administrator who oversees or coordinates multiple 

internationalization activities or programs? 

 Yes 

 No 

 If No Is Selected, Then Skip To Question 4

  

 

3. To whom does this individual report? 

 President/CEO 

 Chief academic officer 

 Other administrator in academic affairs 

 Chief student affairs officer 

 Other administrator in student affairs 

 Other (please specify)     
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4. Does your institution provide specific funding for the following activities for 

administrative staff (not faculty), other than those who work in an international 

programs office? 

 Choose one (for each) 

 Yes No 

Leading students on study 
abroad programs   

Travel to meetings or 

conferences abroad 
  

Studying or conducting 

research abroad 
  

Other professional 

development opportunities 

abroad 

 

 

 

 

On-campus professional 

development opportunities 

related to 

internationalization 

(workshops, training 

sessions, etc.) 

 

 

 

 

 

 

 

Curriculum, Co-curriculum, and Learning Outcomes 

 

1. Are there specified international or global student learning outcomes at your 

institution? 

 Yes, for all students 

 Yes, for students in some schools, departments, or programs 

 No 

 

2. Does your institution offer any undergraduate degrees? 

 Yes 

 No 

  If No Is Selected, Then Skip Faculty Policies and Practices

  

 

3. Is your institution currently engaged in any initiatives to internationalize the 

undergraduate curriculum? 

 Yes 

 No 

  If No Is Selected, Then Skip To Question  
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4. At which level are efforts to internationalize the undergraduate curriculum taking 

place? 

 Choose one (for each) 

 Yes No 

Institution-wide (committee, 
faculty senate, etc.)   

Schools (education, 

engineering, etc.) 
  

Departments (business, 

chemistry, etc.) or 

programs (interdisciplinary 

program, etc.) 

 

 

 

 

Individual courses   

 

5. Does your institution have a foreign language graduation requirement for 

undergraduates? 

 No 

 Yes, for some bachelor’s/associate's degree students 

 Yes, for all bachelor’s/associate's degree students 

  If No Is Selected, Then Skip To Question 7 

 

6. What is the foreign language requirement for graduation for undergraduates? If 

your institution has different requirements for different students, please indicate the 

requirement as it applies to the largest school/college/program. 

 One semester or equivalent 

 One year or equivalent 

 More than one year, but less than two years 

 Two years or equivalent 

 More than two years or equivalent 

 

7. Do your institution’s general education requirements include an 

international/global component? 

 Yes 

 No 

 Not applicable 

 If No Is Selected, Then Skip To Question 9…If Not applicable Is Selected, 

Then Skip To Question 9 
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8. Which best describes these requirements: 

 Students are required to take a course or courses that feature global trends or 

issues such as health, environment, or peace studies 

 Students are required to take a course or courses that feature perspectives, 

issues, or events from specific countries or areas outside the United States 

 Students must take courses of both these types 

 Students may fulfill the requirement by taking a course or courses of either of these 

types 

 Other (please specify)    

 

9. Does your institution offer international/global tracks, concentrations, or 

certificate options for undergraduate students in the following fields?’ 

 Choose one (for each) 

 Yes No 

Business   

Physical and natural 

sciences 
  

Social sciences   

Humanities   

Education   

Health   

International/global 

certificate available to 

students in any major 

 

 

 

 

Other (please specify)   
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10. Has your institution offered any of the following globally-oriented co-

curricular programs or activities for undergraduate students in the last year (2014-

15)? 

 Choose one (for each) 

 

Buddy program that pairs 

U.S. and international 

students to help integrate 

students socially 

Yes No 

 

 

 

 

Language partner program 

that pairs U.S. and 

international students 

 

 

 

 

Residence hall with 

special programs designed 

to facilitate the integration 

of 

U.S. and international 

students (language house, 

roommate program, or 

international house) 

 

 

 

 

 

 

 

 

Meeting place for students 

interested in international 

topics 

 

 

 

 

Regular and on-going 

international festivals or 

events on campus 

 

 

 

 

Programs to link study 

abroad returnees or 

international students with 

students in K-12 schools 

 

 

 

 

Other (please specify)   
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11. Has your institution used technology OTHER than email and webpages 

(e.g. video- conferencing, on-line learning platforms, social media, etc.) to 

facilitate the following internationalization activities? 

 Choose one (for each) 

 

Delivering joint and dual 

degree programs with 

partner(s) abroad 

Yes No 

  

Teaching MOOCs   

Recruiting international 

students (e.g. by 

participating in virtual 

college fairs, delivering on-

line information sessions for 

interested students, etc.) 

 

 

 

 

 

 

Supporting home campus 

students who are studying 

abroad (e.g. through 

virtual advising sessions) 

 

 

 

 

Facilitating course-level 

collaboration between 

faculty and/or students on 

the home campus and 

counterparts overseas (e.g. 

through videoconferencing) 

 

 

 

 

 

 

Faculty Policies and Practices 

 

1. Does your institution have guidelines that specify international work or 

experience as a consideration in faculty promotion and tenure decisions? 

 No 

 Yes, for faculty in some schools, departments, and programs 

 Yes, for all faculty members 

 

2. When hiring faculty in fields that are not explicitly international/global, does 

your institution give preference to candidates with international background, 

experience, or interests? 

 Never 

 Rarely 

 Occasionally 

 Frequently 
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3. Did your institution provide specific funding for the following faculty activities 

in the last year (2014-15)? 

 Choose one (for each) 

 Yes No 

Internationalization of 
courses 
or programs 

  

Hosting international faculty   

Teaching at institutions 

abroad 
  

Leading students on study 

abroad programs 
  

Travel to meetings or 

conferences abroad 
  

Studying or conducting 

research abroad 
  

Faculty development 

seminars abroad 
  

4. Did your institution offer any of the following opportunities to faculty members 

in the last year (2014-2015)? 

 Choose one (for each) 

 

Workshops on 

internationalizing the 

curriculum 

Yes No 

  

Workshops that include a 

focus on how to use 

technology to enhance the 

international dimension of 

their courses 

 

 

 

 

 

 

Workshops on global 

learning assessments 
  

Workshops on teaching and 

integrating international 

students 

 

 

 

 

Opportunities to improve 

their foreign language skills 
  

Recognition awards 

specifically for 

international activity 
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5. On an institution-wide basis, does your institution track faculty members’ 

international teaching and/or research collaborations (e.g. using a database)? 

 Yes 

 No 

 

Student Mobility 

 

1. Does your institution have an international student recruitment plan for the 

institution as a whole, and/or for any of its schools/colleges? 

 Yes 

 No 

 If No Is Selected, Then Skip To Question 5 

 

2. Does this plan include specific enrollment targets (i.e. number of students)? If 

your institution has multiple written recruitment plans, please indicate the focus of 

the institution-level plan, or that of the largest school/college. 

 Yes, for undergraduate level only, because we don’t offer graduate programs 

 Yes, for graduate level only, because we don’t offer undergraduate programs 

 Yes, for both undergraduate and graduate levels 

 Yes, for undergraduate, but not graduate level 

 Yes, for graduate, but not undergraduate level 

 No 

 

3. Does this plan specify geographic targets? If your institution has multiple written 

recruitment plans, please indicate the focus of the institution-level plan, or that for 

the largest school/college. 

 Yes 

 No 

 If No Is Selected, Then Skip To Question 5 
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4. Please indicate the plan’s target countries/regions. Select all that apply. 

❑ No specific countries identified 

❑ Australia 

❑ Brazil 

❑ Canada 

❑ China 

❑ Egypt 

❑ France 

❑ Germany 

❑ Hong Kong SAR 

❑ India 

❑ Iran 

❑ Israel 

❑ Japan 

❑ Mexico 

❑ Morocco 

❑ Nigeria 

❑ Norway 

❑ Pakistan 

❑ Qatar 

❑ Saudi Arabia 

❑ Singapore 

❑ South Africa 

❑ South Korea 

❑ Turkey 

❑ United Arab Emirates 

❑ United Kingdom 

❑ Vietnam 

❑ Other (please specify)    
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5. To recruit full-time, degree-seeking international undergraduate* students, did 

your institution provide funding for the following in the last year (academic year 

2014-2015)? *If your institution does not have undergraduate students please check 

“no” for each item. 

 Choose one (for each) 

 Yes No 

Scholarships or other 
financial 
aid 

  

Travel for recruitment 

officers (employed by the 

institution) 

  

Engagement of overseas 

student recruiters (agents) 
  

Other (please specify)   

 

6. To recruit full-time, degree-seeking international graduate* students, did your 

institution provide funding for the following in the last year (academic year 2014-

2015)? *If your institution does not have graduate students please check “no” for 

each item. 

 

 Choose one (for each) 

 Yes No 

Scholarships/fellowships/stipends   

Travel for recruitment officers 

(employed by the institution) 
  

Engagement of overseas student 

recruiters (agents) 
  

Other (please specify)   

 

7. Does your institution have an intensive English program/institute/center that 

provides instruction to full-time international students (undergraduate or 

graduate) who are not matriculated in an academic degree program? If yes, please 

specify the approximate current enrollment. 

 Yes - an intensive English language program/institute/center operated by 

the institution. Enrollment:    
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 Yes - an intensive English language program/institute/center operated by a 

third-party provider or in partnership with a provider on campus. Enrollment:  

________ 

 We are in the process of developing such a program/institute/center internally. 

 We are in the process of developing such a program/institute/center in 

collaboration with a third-party provider. 

 We are considering developing such a program/institute/center (internally or in 

collaboration with a third-party provide). 

 We offered such a program in the past, but it is no longer operational. 

 None of the above. 

 

8. Does your institution offer a “bridge” or “pathway” program* for full-time 

international students 

- undergraduate or graduate - who are not matriculated in an academic degree 

program? If yes, please specify the approximate current enrollment. *Bridge or 

pathway program refers to a full- time course of study for international students, 

usually involving English language preparation and other credit-bearing coursework. 

 Yes – a bridge or pathway program operated by the institution. Enrollment: _____ 

 

 Yes – a bridge or pathway program operated by a third-party provider or in 

partnership with a provider on campus. Enrollment:     

 We are in the process of developing such a program internally. 

 We are in the process of developing such a program in collaboration with 

a third-party provider. 

 We are considering developing such a program (internally or in collaboration 

with a third- party provider). 

 We offered such a program in the past, but it is no longer operational. 

 None of the above. 
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9. Does your institution offer any of the following programs or support services 

specifically for international students? 

 Choose one (for each) 

 Yes No 

Individualized academic 
support services   

Orientation to the United 

States and the local 

community 

 

 

 

 

Orientation to the institution 

and/or U.S. classroom 
  

Assistance in finding housing   

Institutional advisory 

committee of international 

students 

 

 

 

 

International alumni services 

and/or chapters 
  

English-as-a-second- 

language (ESL) support for 

matriculated students 

 

 

 

 

Support services for 

dependents of international 

students 

 

 

 

 

Host family program for 

international students 
  

10. To the best of your understanding, did the number of students from your 

institution who participated in the following types of education abroad 

experiences (for credit or not for credit) increase, decrease, or remain the same in 

the last three years (academic years 2012-13 to 2014-15)? 

 Increased Decreased No change Not applicable 

Study abroad     

International 

internships 

(placed abroad) 

 

 

 

 

 

 

 

 

Service 

opportunities 

abroad 

 

 

 

 

 

 

 

 

Research abroad 
    



203 

 

11. Who administers the education abroad programs in which students from 

your institution participate? “Administer” means having control over and 

running the daily operation of the program. 

 Choose one (for each) 

 Yes No 

Individual faculty at my 
institution   

My institution’s study abroad 

office 
  

A study abroad center 

operated by my institution in 

another country 

 

 

 

 

A consortium or consortia of 

institutions, of which my 

institution is a member 

 

 

 

 

A state higher education 

system of which my 

institution is a part 

 

 

 

 

A third-party provider (an 

independent company or 

organization) 

 

 

 

 

An institution abroad with 

which my institution has a 

partnership 

 

 

 

 

Other (please specify)   
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12. Can undergraduate students use their institutional financial aid to participate 

in education abroad programs administered by the following entities? 

 Yes, for all 

approved 

programs 

Yes, for some 

programs 

No N/A – no 

students 

participate in 

such programs 

Individual faculty 

at my institution 

(faculty led 

programs) 

 

 

 

 

 

 

 

 

My institution’s 

study abroad 

office 

 

 

 

 

 

 

 

 

A study abroad 

center operated 

by my institution 

in another 

country 

 

 

 

 

 

 

 

 

 

 

 

 

A consortium or 

consortia of 

institutions, of 

which my 

institution is a 

member 

 

 

 

 

 

 

 

 

 

 

 

 

A state higher 

education system 

of which my 

institution is a 

part 

 

 

 

 

 

 

 

 

 

 

 

 

A third-party 

provider (an 

independent 

company or 

organization) 

 

 

 

 

 

 

 

 

 

 

 

 

An institution 

abroad with 

which my 

institution has a 

partnership 
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13. Does your institution (or any of its schools or departments) provide 

institutional funds as student scholarships for education abroad (in addition to 

traditional institutional financial aid)? 

 Yes, for undergraduate students only 

 Yes, for graduate students only 

 Yes, for both undergraduate and graduate students 

 No 

 

14. Has your institution set a target for the percentage of students who will study 

abroad during their academic program at your institution? 

❑ No 

❑ Yes, for undergraduate students (specify percentage)     

❑ Yes, for graduate students (specify percentage)     

 

Collaboration and Partnerships 

 

1. Which best describes your institution’s approach to international partnerships in the 

last three years? 

 We have begun international partnerships for the first time 

 We have expanded the number of partnerships 

 We have moved toward fewer partnerships 

 The number of partnerships has remained about the same 

 Not applicable/have no partnerships 

 

2. Has your institution articulated a formal strategy for international partnership 

development? 

 Yes 

 No 

 No, but we are in the process of developing such a strategy 

 

3. Are there specific, campus-wide guidelines for developing/approving new 

partnerships and/or assessing existing partnerships? 

 Yes 

 No 

 No, but some departments or programs have such policies in place 
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4. With whom does your institution partner abroad? 

 Choose one (for each) 

 Yes No 

Academic institutions   

Foreign governments   

Non-governmental 

organizations 
  

Corporations   

Other (please specify)   

5. Is there a staff member(s) whose primary responsibility at your institution is 

developing international partnerships? (e.g. an international partnerships 

director) 

 Yes 

 No 

 

6. In what countries/regions is your institution active in terms of its existing 

partnerships? Select all that apply. 

❑ No specific countries identified 

❑ Australia 

❑ Brazil 

❑ Canada 

❑ China 

❑ Egypt 

❑ France 

❑ Germany 

❑ Hong Kong SAR 

❑ India 

❑ Iran 

❑ Israel 

❑ Japan 

❑ Mexico 

❑ Morocco 

❑ Nigeria 

❑ Norway 

❑ Pakistan 

❑ Qatar 

❑ Saudi Arabia 

❑ Singapore 
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❑ South Africa 

❑ South Korea 

❑ Turkey 

❑ United Arab Emirates 

❑ United Kingdom 

❑ Vietnam 

❑ Other (please specify)    

 

7. Has your institution identified specific countries/regions as geographic priorities for 

expanding your international partnership activity? Select all that apply. 

❑ No specific countries identified 

❑ Australia 

❑ Brazil 

❑ Canada 

❑ China 

❑ Egypt 

❑ France 

❑ Germany 

❑ Hong Kong SAR 

❑ India 

❑ Iran 

❑ Israel 

❑ Japan 

❑ Mexico 

❑ Morocco 

❑ Nigeria 

❑ Norway 

❑ Pakistan 

❑ Qatar 

❑ Saudi Arabia 

❑ Singapore 

❑ South Africa 

❑ South Korea 

❑ Turkey 

❑ United Arab Emirates 

❑ United Kingdom 

❑ Vietnam 

❑ Other (please specify)    
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8. Does your institution operate any international dual/double degree program(s) with 

a partner institution(s) abroad? In a dual/double degree program, students take 

courses and receive a degree or diploma from each participating institution. 

 Yes 

 No 

 No, but currently working to develop 

If No Is Selected, Then Skip To Question 10… If No, but currently working…Is 

Selected, Then Skip To Question 10 

9. Which best describes the enrollment in your institution’s dual/double degree 

program(s)? 

 Entirely U.S. students 

 Entirely non-U.S. students 

 Mostly U.S. students 

 Mostly non-U.S. students 

 A fairly even mix of both U.S. and non-U.S. students 

 

10. Does your institution operate any international joint degree program(s) with 

a partner institution(s) abroad? In a joint degree program, students receive a 

single diploma or degree endorsed by both participating institutions. 

 Yes 

 No 

 No, but currently working to develop 

If No Is Selected, Then Skip To Question 12… If No, but currently 

working... Is Selected, Then Skip To Question 12 

 

11. Which best describes the enrollment in your institution’s joint degree program(s): 

 Entirely U.S. students 

 Entirely non-U.S. students 

 Mostly U.S. students 

 Mostly non-U.S. students 

 A fairly even mix of both U.S. and non-U.S. students 
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12. Does your institution maintain a physical presence of any of the following types 

with at least one full-time staff member in one or more other countries? 

 Choose one (for each) 

 Yes No 

Branch campus   

Administrative office   

Study abroad center for 

U.S. students 
  

Teaching site at which 

programs are offered to 

non- US students 

 

 

 

 

Research center   

Other (please specify)   

 

13. Does your institution offer any of the following programs designed 

specifically for and delivered to students outside the U.S.? (Include only those 

programs in which students only receive a credential from your institution – do 

not include joint and dual degree programs). Select all that apply. 

 Full degree 

program(s) 

Non-degree 

program(s) 

Individual 

courses 

N/A 

Instruction 

delivered entirely 

face-to-face at a 

location outside 

the U.S. 

 

 

 

 

 

 

 

 

 

 

 

 

Instruction 

delivered entirely 

via technology 

(on-line, 

Videoconferencing, 

etc.) 

 

 

 

 

 

 

 

 

 

 

 

 

Combination of in- 

person instruction 

outside the U.S. 

and technology 

 

 

 

 

 

 

 

 

End of Survey You're almost done! Just two more steps: 

1. Click on the "DONE" button below. This will take you to the Table of Contents page. 

2. On the Table of Contents page, click on the "next" (arrow) button to submit the 

survey. Once the survey is submitted, you will NOT be able to make any more 

changes.
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TABLE C 

Coding Book 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of the 

variable score. 

Rationale for 

calculation:  

d1_q3 This is the 

variable that 

measures the 

response to 

question 3 of 

dimension 1 

Does your institution have 

a separate plan that 

specifically addresses 

institution-wide 

internationalization? 

Dichotomous 0-1 Yes =1; No= 0. “1” 

indicated that 

institution have a 

separate plan that 

the institution has a 

separate plan that  

specifically 

addresses 

institution-wide 

internationalization 

and “0” indicated 

that it did not. 

d2_q3 This 

is the variable 

that measures 

the response 

to question 3 

of dimension 

2. 

To whom does 

this individual report? 

 0-1 1= President/CEO 

or Chief academic 

officer or Other 

administrator in 

academic affairs or 

Chief student affairs 

officer or Other 

administrator in 

student affairs; 0 = 

no such individual 

exist   

d2_q4_3 This is the 

variable that 

measures the 

response to 

question 4.3 of 

dimension 2. 

Does your institution 

provide specific funding for 

studying or conducting 

research abroad?   

 

Dichotomous 0-1 Yes =1; No =0; 

d2_q4_4 This is the 

variable that 

measures the 

response to 

question 4.4 of 

dimension 2. 

Does your institution 

provide specific funding for 

other professional 

development opportunities 

abroad?   

Dichotomous 0-1 Yes =1; No =0; 
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TABLE C (continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. Rationale 

for calculation:  

d2_q4_5 This is the 

variable that 

measures the 

response to 

question 4.5 of 

dimension 2. 

Does your institution provide 

specific funding for On-campus 

professional development 

opportunities related to 

internationalization (workshops, 

training sessions, etc.)?   

Dichotomous 0-1 Yes =1; No =0; 

d3_q1 This is the 

variable that 

measures the 

response to 

question 1 of 

dimension 3. 

Are there specified international 

or global student learning 

outcomes at your institution? 

Ordinal 0-1 1= Yes, for all 

students or Yes, 

for students in 

some schools, 

departments, or 

programs; 

0 =No 

d3_q2 This is the 

variable that 

measures the 

response to 

question 2 of 

dimension 3. 

Does your institution offer any 

undergraduate degrees? 

Dichotomous N/A Yes =1; No = 0.  

d3_q3 This is the 

variable that 

measures the 

response to 

question 3 of 

dimension 3. 

Is your institution currently 

engaged in any initiatives to 

internationalize the undergraduate 

curriculum? 

Dichotomous 0-1 Yes =1; No =0;  

d3_q4_1 This is the 

variable that 

measures the 

response to 

question 4.1 of 

dimension 3. 

At which level are efforts to 

internationalize the undergraduate 

curriculum taking place? 

Institution-wide (committee, 

faculty senate, etc.) 

Ordinal 0-1 Institution-wide: 

Yes =1; No = 0 

 

d3_q4_2 This is the 

variable that 

measures the 

response to 

question 4.2 of 

dimension 3. 

At which level are efforts to 

internationalize the undergraduate 

curriculum taking place? Schools 

(education, engineering, etc.) 

Ordinal 0-1 Schools: Yes = 

1; No = 0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation 

of the 

variable 

score. 

Rationale for 

calculation:  

d3_q4_3 This is the 

variable that 

measures the 

response to 

question 4.3 of 

dimension 3. 

At which level are efforts to 

internationalize the undergraduate 

curriculum taking place? 

Departments (business, 

chemistry, etc.) or programs 

Ordinal 0-1 Departments 

or programs: 

Yes = 1; No 

= 0. 

d3_q4_4 This is the 

variable that 

measures the 

response to 

question 4.4 of 

dimension 3. 

At which level are efforts to 

internationalize the undergraduate 

curriculum taking place? 

Individual courses 

Ordinal 0-1 Individual 

courses: Yes 

= 1; No = 0. 

d3_q9_2 This is the 

variable that 

measures the 

response to 

question 9.2 of 

dimension 3. 

Does your institution offer 

international/global tracks, 

concentrations, or certificate 

options for undergraduate 

students in the following field? 

Physical and natural sciences? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q9_5 This is the 

variable that 

measures the 

response to 

question 9.5 of 

dimension 3. 

Does your institution offer 

international/global tracks, 

concentrations, or certificate 

options for undergraduate 

students in the following field? 

Education? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q9_6 This is the 

variable that 

measures the 

response to 

question 9.6 of 

dimension 3. 

Does your institution offer 

international/global tracks, 

concentrations, or certificate 

options for undergraduate 

students in the following field? 

Health? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q9_7 This is the 

variable that 

measures the 

response to 

question 9.7 of 

dimension 3. 

Does your institution offer 

international/global tracks, 

concentrations, or certificate 

options for undergraduate 

students in the following field? 

International/global certificate 

available to students in any 

major?  

Dichotomous 0-1 Yes =1; No 

=0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation 

of the 

variable 

score. 

Rationale 

for 

calculation:  

d3_q9_8 This is the variable 

that measures the 

response to question 

9.8 of dimension 3. 

Does your institution offer 

international/global tracks, 

concentrations, or certificate 

options for undergraduate 

students in the following field? 

Other? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q10_6 This is the variable 

that measures the 

response to question 

10.6 of dimension 3 

Has your institution offered any 

of the following globally-

oriented co-curricular programs 

or activities for undergraduate 

students in the last year (2014-

15)? Programs to link study 

abroad returnees or 

international students with 

students in K-12 schools? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q10_7 This is the variable 

that measures the 

response to question 

10.7 of dimension 3 

Has your institution offered any 

of the following globally-

oriented co-curricular programs 

or activities for undergraduate 

students in the last year (2014-

15)? Other? 

Dichotomous 0-1 Yes =1; No 

=0 

 

d3_q11_1 This is the variable 

that measures the 

response to question 

11.1 of dimension 3 

Has your institution used 

technology OTHER than email 

and webpages (e.g. video- 

conferencing, on-line learning 

platforms, social media, etc.) to 

facilitate the following 

internationalization activities? 

Delivering joint and dual 

degree programs with 

partner(s) abroad? 

Dichotomous 0-1 Yes =1; No 

=0 

d3_q11_2 This is the variable 

that measures the 

response to question 

11.2 of dimension 3 

Has your institution used 

technology OTHER than email 

and webpages (e.g. video- 

conferencing, on-line learning 

platforms, social media, etc.) to 

facilitate the following 

internationalization activities? 

Teaching MOOCs? 

Dichotomous 0-1 Yes =1; No 

=0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d3_q11_3 This is the 

variable that 

measures the 

response to 

question 11.3 

of dimension 3 

Has your institution used 

technology OTHER than email 

and webpages (e.g. video- 

conferencing, on-line learning 

platforms, social media, etc.) to 

facilitate the following 

internationalization activities? 

Recruiting international students 

(e.g. by participating in virtual 

college fairs, delivering on-line 

information sessions for 

interested students, etc.)? 

Dichotomous 0-1 Yes =1; No =0 

d3_q11_4 This is the 

variable that 

measures the 

response to 

question 11.4 

of dimension 3 

 

Has your institution used 

technology OTHER than email 

and webpages (e.g. video- 

conferencing, on-line learning 

platforms, social media, etc.) to 

facilitate the following 

internationalization activities? 

Supporting home campus students 

who are studying abroad (e.g. 

through virtual advising 

sessions)? 

Dichotomous 0-1 Yes =1; No =0 

d3_q11_5 This is the 

variable that 

measures the 

response to 

question 11.5 

of dimension 3 

Has your institution used 

technology OTHER than email 

and webpages (e.g. video- 

conferencing, on-line learning 

platforms, social media, etc.) to 

facilitate the following 

internationalization activities? 

Facilitating course-level 

collaboration between faculty 

and/or students on the home 

campus and counterparts 

overseas (e.g. through 

videoconferencing)? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation 

of the 

variable 

score. 

Rationale 

for 

calculation:  

d4_q2 This is the variable 

that measures the 

response to question 

2 of dimension 4. 

When hiring faculty in fields 

that are not explicitly 

international/global, does your 

institution give preference to 

candidates with international 

background, experience, or 

interests? 

Ordinal 0-1 Never = 0; 

1= Rarely or 

Occasionally 

or 

Frequently 

d4_q3_2 This is the variable 

that measures the 

response to question 

3.2 of dimension 4 

Did your institution provide 

specific funding for the 

following faculty activities in 

the last year (2014-15)? 

Hosting international faculty? 

Dichotomous 0-1 Yes =1; No 

=0 

d4_q3_7 This is the variable 

that measures the 

response to question 

3.7 of dimension 4 

Did your institution provide 

specific funding for the 

following faculty activities in 

the last year (2014-15)? 

Faculty development seminars 

abroad? 

Dichotomous 0-1 Yes =1; No 

=0 

d4_q4_3 This is the variable 

that measures the 

response to question 

4.3 of dimension 4 

Did your institution offer any 

of the following opportunities 

to faculty members in the last 

year (2014-2015)? Workshops 

on global learning 

assessments? 

Dichotomous 0-1 Yes =1; No 

=0 

d4_q4_4 This is the variable 

that measures the 

response to question 

4.4 of dimension 4 

Did your institution offer any 

of the following opportunities 

to faculty members in the last 

year (2014-2015)? Workshops 

on teaching and integrating 

international students? 

Dichotomous 0-1 Yes =1; No 

=0 

d5_q1 This is the variable 

that measures the 

response to question 

1 of dimension 5. 

Does your institution have an 

international student 

recruitment plan for the 

institution as a whole, and/or 

for any of its schools/colleges? 

Dichotomous 0-1 Yes =1; No 

=0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q2 This is the 

variable that 

measures the 

response to 

question 2 of 

dimension 5. 

Does the plan referred to 

d5_q1 include specific 

enrollment targets (i.e. 

number of students)? If your 

institution has multiple 

written recruitment plans, 

please indicate the focus of 

the institution-level plan, or 

that of the largest 

school/college. 

N/A N/A  

d5_q3 This is the 

variable that 

measures the 

response to 

question 3 of 

dimension 5. 

Does the plan referred to in 

d5_q1 specify geographic 

targets? If your institution 

has multiple written 

recruitment plans, please 

indicate the focus of the 

institution-level plan, or that 

for the largest 

school/college. 

N/A N/A  

d5_q4 This is the 

variable that 

measures the 

response to 

question 4 of 

dimension 5. 

Please indicate the plan’s 

target countries/regions. 

Select all that apply. 

N/A N/A  

d5_q5_1 This is the 

variable that 

measures the 

response to 

question 5.1 of 

dimension 5. 

To recruit full-time, degree-

seeking international 

undergraduate* students, did 

your institution provide 

funding for the following in 

the last year (academic year 

2014-2015)? *If your 

institution does not have 

undergraduate students 

please check “no” for each 

item. Scholarships or other 

financial aid? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q5_3 This is the 

variable that 

measures the 

response to 

question 5.3 of 

dimension 5. 

To recruit full-time, degree-seeking 

international undergraduate* 

students, did your institution 

provide funding for the following in 

the last year (academic year 2014-

2015)? *If your institution does not 

have undergraduate students please 

check “no” for each item. 

Engagement of overseas student 

recruiters (agents)? 

Dichotomous 0-1 Yes =1; No 

=0 

d5_q6_1 This is the 

variable that 

measures the 

response to 

question 6.1 of 

dimension 5. 

To recruit full-time, degree-seeking 

international graduate* students, did 

your institution provide funding for 

the following in the last year 

(academic year 2014-2015)? *If 

your institution does not have 

graduate students please check “no” 

for each item. 

Scholarships/fellowships/stipends? 

Dichotomous 0-1 Yes =1; No 

=0 

d5_q6_2 This is the 

variable that 

measures the 

response to 

question 6.2 of 

dimension 5. 

To recruit full-time, degree-seeking 

international graduate* students, did 

your institution provide funding for 

the following in the last year 

(academic year 2014-2015)? *If 

your institution does not have 

graduate students please check “no” 

for each item. Travel for 

recruitment officers (employed by 

the institution)?  

Dichotomous 0-1 Yes =1; No 

=0 

d5_q6_3 This is the 

variable that 

measures the 

response to 

question 6.3 of 

dimension 5. 

To recruit full-time, degree-seeking 

international graduate* students, did 

your institution provide funding for 

the following in the last year 

(academic year 2014-2015)? *If 

your institution does not have 

graduate students please check “no” 

for each item. Engagement of 

overseas student recruiters 

(agents)? 

Dichotomous 0-1 Yes =1; No 

=0 
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Table C (Continued) 

Name of 

variable:   

Description 

of variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of the 

variable score. 

Rationale for 

calculation:  

d5_q6_4 This is the 

variable 

that 

measures 

the 

response to 

question 

6.4 of 

dimension 

5. 

To recruit full-time, degree-

seeking international graduate* 

students, did your institution 

provide funding for the 

following in the last year 

(academic year 2014-2015)? 

*If your institution does not 

have graduate students please 

check “no” for each item. 

Other?  

Dichotomous 0-1 Yes =1; No =0 

d5_q7 This is the 

variable 

that 

measures 

the 

response to 

question 7 

of 

dimension 

5. 

Does your institution have an 

intensive English 

program/institute/center that 

provides instruction to full-

time international students 

(undergraduate or graduate) 

who are not matriculated in an 

academic degree program? If 

yes, please specify the 

approximate current 

enrollment. 

Ordinal 0-1 1= Yes - an intensive 

English language 

program/institute/center 

operated by the 

institution or Yes - an 

intensive English 

language 

program/institute/center 

operated by a third-

party provider or in 

partnership with a 

provider on campus;  

0 = We are in the 

process of developing 

such a 

program/institute/center 

internally or We are in 

the process of 

developing such a 

program/institute/center 

in collaboration with a 

third-party provider or 

We are considering 

developing such a 

program/institute/center 

(internally or in 

collaboration with a 

third-party provide) or 

Otherwise  

Rationale: A non-

operational program is 

the same as not having 

a program.  
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Table C (Continued) 

Name of 

variable:   

Description 

of variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of the 

variable score. 

Rationale for 

calculation:  

d5_q8 This is the 

variable that 

measures the 

response to 

question 8 of 

dimension 5. 

Does your institution offer a 

“bridge” or “pathway” program* 

for full-time international 

students 

- undergraduate or graduate - who 

are not matriculated in an 

academic degree program? If yes, 

please specify the approximate 

current enrollment. *Bridge or 

pathway program refers to a full- 

time course of study for 

international students, usually 

involving English language 

preparation and other credit-

bearing coursework. 

 

 

 

 

 

 

Ordinal 0-1 1= Yes – a bridge 

or pathway 

program operated 

by the institution or 

Yes – a bridge or 

pathway program 

operated by a third-

party provider or in 

partnership with a 

provider on 

campus;  

0 = We are in the 

process of 

developing such a 

program internally 

or We are in the 

process of 

developing such a 

program in 

collaboration with 

a third-party 

provider or We are 

considering 

developing such a 

program (internally 

or in collaboration 

with a third-party 

provider) or 

Otherwise 

Rationale: A non-

operational 

program is the 

same as not having 

a program. 

d5_q9_1 This is the 

variable that 

measures the 

response to 

question 9.1 

of dimension 

5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? 

Individualized academic support 

services? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q9_2 This is the 

variable that 

measures the 

response to 

question 9.2 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? 

Orientation to the United States 

and the local community? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_3 This is the 

variable that 

measures the 

response to 

question 9.3 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? 

Orientation to the institution 

and/or U.S. classroom? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_4 This is the 

variable that 

measures the 

response to 

question 9.4 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? Assistance 

in finding housing? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_5 This is the 

variable that 

measures the 

response to 

question 9.5 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? 

Institutional advisory committee 

of international students? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_6 This is the 

variable that 

measures the 

response to 

question 9.6 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? 

International alumni services 

and/or chapters? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_7 This is the 

variable that 

measures the 

response to 

question 9.7 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? English-

as-a-second- language (ESL) 

support for matriculated 

students? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q9_8 This is the 

variable that 

measures the 

response to 

question 9.8 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? Support 

services for dependents of 

international students? 

Dichotomous 0-1 Yes =1; No =0 

d5_q9_9 This is the 

variable that 

measures the 

response to 

question 9.9 of 

dimension 5. 

Does your institution offer any of 

the following programs or 

support services specifically for 

international students? Host 

family program for international 

students? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_1 This is the 

variable that 

measures the 

response to 

question 11.1 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. Individual faculty at my 

institution? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_2 This is the 

variable that 

measures the 

response to 

question 11.2 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. My institution’s study 

abroad office? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_3 This is the 

variable that 

measures the 

response to 

question 11.3 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. A study abroad center 

operated by my institution in 

another country? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q11_4 This is the 

variable that 

measures the 

response to 

question 11.4 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. A consortium or 

consortia of institutions, of which 

my institution is a member? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_5 This is the 

variable that 

measures the 

response to 

question 11.5 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. A state higher 

education system of which my 

institution is a part? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_6 This is the 

variable that 

measures the 

response to 

question 11.6 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. A third-party provider 

(an independent company or 

organization)? 

Dichotomous 0-1 Yes =1; No =0 

d5_q11_7 This is the 

variable that 

measures the 

response to 

question 11.7 of 

dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. An institution abroad 

with which my institution has a 

partnership? 

Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d5_q11_8 This is the 

variable that 

measures the 

response to 

question 11.8 

of dimension 5. 

Who administers the education 

abroad programs in which 

students from your institution 

participate? “Administer” means 

having control over and running 

the daily operation of the 

program. Other? 

Dichotomous 0-1 Yes =1; No =0 

d5_q12_1 This is the 

variable that 

measures the 

response to 

question 12.1 

of dimension 5. 

Can undergraduate students use 

their institutional financial aid to 

participate in education abroad 

programs administered by the 

following entities? Individual 

faculty at my institution (faculty 

led programs)? 

Ordinal 0-1 1 = Yes, for all 

approved 

programs or 

for some 

programs; 0= 

No or N/A 

d5_q12_2 This is the 

variable that 

measures the 

response to 

question 12.2 

of dimension 5. 

Can undergraduate students use 

their institutional financial aid to 

participate in education abroad 

programs administered by the 

following entities? My 

institution’s study abroad office? 

Ordinal 0-1 1 = Yes, for all 

approved 

programs or 

for some 

programs; 0= 

No or N/A  

d5_q12_5 This is the 

variable that 

measures the 

response to 

question 12.5 

of dimension 5. 

Can undergraduate students use 

their institutional financial aid to 

participate in education abroad 

programs administered by the 

following entities? A state higher 

education system of which my 

institution is a part? 

Ordinal 0-1 1 = Yes, for all 

approved 

programs or 

for some 

programs; 0= 

No or N/A  

d5_q12_6 This is the 

variable that 

measures the 

response to 

question 12.6 

of dimension 5. 

Can undergraduate students use 

their institutional financial aid to 

participate in education abroad 

programs administered by the 

following entities? A third-party 

provider (an independent 

company or organization)? 

Ordinal 0-1 1 = Yes, for all 

approved 

programs or 

for some 

programs; 0= 

No or N/A  

d5_q12_7 This is the 

variable that 

measures the 

response to 

question 12.7 

of dimension 5. 

Can undergraduate students use 

their institutional financial aid to 

participate in education abroad 

programs administered by the 

following entities? An institution 

abroad with which my institution 

has a partnership? 

Ordinal 0-1 1 = Yes, for all 

approved 

programs or 

for some 

programs; 0= 

No or N/A  
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Table C (Continued) 

Name of 

variable:   

Description 

of variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of the 

variable score. 

Rationale for 

calculation:  

d5_q13 This is the 

variable that 

measures the 

response to 

question 13 

of 

dimension 5. 

Does your institution (or any of 

its schools or departments) 

provide institutional funds as 

student scholarships for education 

abroad (in addition to traditional 

institutional financial aid)? 

Ordinal 0-1 1= for any Yes,  No 

= 0 

d5_q14 This is the 

variable that 

measures the 

response to 

question 14 

of 

dimension 5. 

Has your institution set a target 

for the percentage of students 

who will study abroad during 

their academic program at your 

institution? 

N/A N/A  

d6_q1 This is the 

variable that 

measures the 

response to 

question 1 of 

dimension 6. 

Which best describes your 

institution’s approach to 

international partnerships in the 

last three years? 

Ordinal 0-1 1= We have 

expanded the 

number of 

partnerships or The 

number of 

partnerships has 

remained about the 

same or We have 

moved toward 

fewer partnerships 

or  We have begun 

international 

partnerships for the 

first time; 

0 =  Not 

applicable/have no 

partnerships 

Rationale: All 

institutions with a 1 

have international 

partners 

d6_q2 This is the 

variable that 

measures the 

response to 

question 2 of 

dimension 6. 

Has your institution articulated a 

formal strategy for international 

partnership development? 

Ordinal 0-1 Yes = 1; 

0 = No, but we are 

in the process of 

developing such a 

strategy or No 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. Rationale 

for calculation:  

d6_q3 This is the 

variable that 

measures the 

response to 

question 3 of 

dimension 6. 

Are there specific, campus-wide 

guidelines for 

developing/approving new 

partnerships and/or assessing 

existing partnerships? 

Ordinal 0-1 Yes = 1;  

0 = No, but 

some 

departments or 

programs have 

such policies in 

place or No 

d6_q4_1 This is the 

variable that 

measures the 

response to 

question 4.1 of 

dimension 6. 

With whom does your institution 

partner abroad? Academic 

institutions?  

Dichotomous 0-1 Yes =1; No =0 

d6_q4_2 This is the 

variable that 

measures the 

response to 

question 4.2 of 

dimension 6. 

With whom does your institution 

partner abroad? Foreign 

governments? 

Dichotomous 0-1 Yes =1; No =0 

d6_q4_3 This is the 

variable that 

measures the 

response to 

question 4.3 of 

dimension 6. 

With whom does your institution 

partner abroad? Non-

governmental organizations? 

Dichotomous 0-1 Yes =1; No =0 

d6_q4_4 This is the 

variable that 

measures the 

response to 

question 4.4 of 

dimension 6. 

With whom does your institution 

partner abroad? Corporations? 
Dichotomous 0-1 Yes =1; No =0 

d6_q4_5 This is the 

variable that 

measures the 

response to 

question 4.5 of 

dimension 6. 

With whom does your institution 

partner abroad? Other? 
Dichotomous 0-1 Yes =1; No =0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. 

Rationale for 

calculation:  

d6_q5 This is the 

variable that 

measures the 

response to 

question 5 of 

dimension 6. 

Is there a staff member(s) whose 

primary responsibility at your 

institution is developing 

international partnerships? (e.g. 

an international partnerships 

director) 

Dichotomous 0-1 Yes =1; No =0 

d6_q6 This is the 

variable that 

measures the 

response to 

question 6 of 

dimension 6. 

In what countries/regions is your 

institution active in terms of its 

existing partnerships? Select all 

that apply. 

Dichotomous 0-1 If at least one 

country or 

region listed = 

1; No = 0 

d6_q7 This is the 

variable that 

measures the 

response to 

question 7 of 

dimension 6. 

Has your institution identified 

specific countries/regions as 

geographic priorities for 

expanding your international 

partnership activity? Select all 

that apply. 

Dichotomous 0-1 If at least one 

country or 

region listed = 

1; No = 0 

d6_q8 This is the 

variable that 

measures the 

response to 

question 8 of 

dimension 6. 

Does your institution operate any 

international dual/double degree 

program(s) with a partner 

institution(s) abroad? In a 

dual/double degree program, 

students take courses and receive 

a degree or diploma from each 

participating institution. 

Ordinal 0-1 Yes = 1; 

0 = No, but 

currently 

working to 

develop or No  

d6_q9 This is the 

variable that 

measures the 

response to 

question 9 of 

dimension 6. 

Which best describes the 

enrollment in your institution’s 

dual/double degree program(s)? 

N/A N/A .  

d6_q10 This is the 

variable that 

measures the 

response to 

question 10 of 

dimension 6. 

Does your institution operate any 

international joint degree 

program(s) with a partner 

institution(s) abroad? In a joint 

degree program, students receive 

a single diploma or degree 

endorsed by both participating 

institutions. 

Ordinal 0-1 Yes = 1; No = 

0,  
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation 

of the 

variable 

score. 

Rationale 

for 

calculation:  

d6_q11 This is the variable 

that measures the 

response to question 

11 of dimension 6. 

Which best describes the 

enrollment in your institution’s 

joint degree program(s): 

N/A N/A  

d6_q12_1 This is the variable 

that measures the 

response to question 

12.1 of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least 

one full-time staff member in 

one or more other countries? 

Branch campus? 

Dichotomous 0-1 Yes =1; No 

=0 

d6_q12_2 This is the variable 

that measures the 

response to question 

12.2 of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least 

one full-time staff member in 

one or more other countries? 

Administrative office? 

Dichotomous 0-1 Yes =1; No 

=0 

d6_q12_3 This is the variable 

that measures the 

response to question 

12.3 of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least 

one full-time staff member in 

one or more other countries? 

Study abroad center for U.S. 

students? 

Dichotomous 0-1 Yes =1; No 

=0 

d6_q12_4 This is the variable 

that measures the 

response to question 

12.4 of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least 

one full-time staff member in 

one or more other countries? 

Teaching site at which 

programs are offered to non- 

US students? 

Dichotomous 0-1 Yes =1; No 

=0 

d6_q12_5 This is the variable 

that measures the 

response to question 

12.5 of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least 

one full-time staff member in 

one or more other countries? 

Research center? 

Dichotomous 0-1 Yes =1; No 

=0 
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Table C (Continued) 

Name of 

variable:   

Description of 

variable:  

Question that makes up this 

variable  

Measurement 

Level  

Distribution 

of variable 

score:   

Calculation of 

the variable 

score. Rationale 

for calculation:  

d6_q12_6 This is the 

variable that 

measures the 

response to 

question 12.6 

of dimension 6. 

Does your institution maintain a 

physical presence of any of the 

following types with at least one 

full-time staff member in one or 

more other countries? Other? 

Dichotomous 0-1 Yes =1; No =0 

 

d6_q13_1 This is the 

variable that 

measures the 

response to 

question 13.1 

of dimension 6. 

Does your institution offer any of 

the following programs designed 

specifically for and delivered to 

students outside the U.S.? 

(Include only those programs in 

which students only receive a 

credential from your institution – 

do not include joint and dual 

degree programs). Instruction 

delivered entirely face-to-face at 

a location outside the U.S.? 

Ordinal 0-1 1= Full degree 

program(s) or 

Non-degree 

program(s) or 

Individual 

courses; N/A 

=0. 

d6_q13_2 This is the 

variable that 

measures the 

response to 

question 13.2 

of dimension 6. 

Does your institution offer any of 

the following programs designed 

specifically for and delivered to 

students outside the U.S.? 

(Include only those programs in 

which students only receive a 

credential from your institution – 

do not include joint and dual 

degree programs). Instruction 

delivered entirely via technology 

(on-line, videoconferencing, 

etc.)? 

Ordinal 0-1 1= Full degree 

program(s) or 

Non-degree 

program(s) or 

Individual 

courses; N/A 

=0. 

d6_q13_3 This is the 

variable that 

measures the 

response to 

question 13.3 

of dimension 6. 

Does your institution offer any of 

the following programs designed 

specifically for and delivered to 

students outside the U.S.? 

(Include only those programs in 

which students only receive a 

credential from your institution – 

do not include joint and dual 

degree programs). Combination 

of in- person instruction outside 

the U.S. and technology? 

Ordinal 0-1 1= Full degree 

program(s) or 

Non-degree 

program(s) or 

Individual 

courses; N/A 

=0. 
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Table D1 

Constructs, Intended Uses, Intended Participants, Research Unit, Reliability Evidence, Further Notes of Institutional 

Internationalization Measuring Studies 
Study Constructs  Intended Uses  Intended Participants   Research Unit Reliability Evidence Limitations/ Notes 

Further Research 

Kireçci et al. 

(2016)                

(N= 300) 

Level of *int. with the 5 

sub-dimensions of 

University Research 

Performance; Curricular 

Efficiency; International 

Linkages; Student 

Support; and Urban 

Sufficiency.  

Measures the level of *int. 

in terms of the 5 dimensions 

listed  

Senior leadership at 

universities.  

A four-year HEI 

in Turkey. 

University Research 

Performance α = .91, 

Curricular Efficiency α = 

.88, International Linkages 

α = .87, Student Support α 

=.83, Urban Sufficiency α 

=.80, and Overall α = .87. 

Limited to universities in 

Turkey and the 5 

dimensions listed.  

Msweli, 2013 

(N= 153) 

Level of *int. with 4 sub-

dimensions of Teaching, 

Learning, and Community 

Engagement Activities; 

International Research 

Collaboration; Int. 

Strategy; and Intercultural 

Activities  

To measure (map) the level 

of *int. at the institution 

Senior int. officials at 

an HEI. 

University of 

South Africa, a 

four-year HEI. 

Teaching, Learning and 

Community Engagement 

Activities (α = 0.9); 

International Research 

Collaboration (α = 0.8); Int. 

Strategy (α = 0.8); and 

Intercultural Activities (α = 

0.7); Overall (α = 0.9) 

Delimited to the South 

African context.   

Rodenberg 

(2010)              

N= 50 

The level of *int. using an 

8 dimension construct.  

To measure (map) the level 

of *int. at the institution 

Senior int. 

administrators at an 

HEI in the U.S.  

HEI in the 

United States.  

None provided.   Rodenberg (2010) study 

does provide a way for 

institutions to calculate 

their *int. score, it does 

not give a clear indication 

as to what would 

constitute a “good” *int. 

score.  
Elkin et at al. 

(2005)                   

N = 70                 

The level of *int. using an 

11 dimension construct.  

To measure (map) the level 

of *int. at an HEI. 

Senior leadership at 

an HEI.  

Four-year HEI 

situated 

throughout the 

world 

None provided.  *int. construct can 

conceptually be modeled 

by 11 dimensions. The 

most important 

dimensions, as reported, 

related to staff, and 

institutional research and 

collaboration.  
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Table D1 (Continued) 

Study Constructs  Intended Uses  Intended Participants   Research Unit Reliability Evidence Limitations/ Notes 

Further Research 

Elkin et at al. 

(2008)                   

N = 70                 

The level of *int. using a 9 

dimension construct.  

To measure (map) the level 

of *int. at an HEI. 

Senior leadership at 

an HEI.  

Four-year HEI 

situated 

throughout the 

world.  

None provided.  
 

Ayoubi & 

Massoud (2007)                 

N =117 

The level of *int. using a 2 

factor (dimension) 

construct. 

To rank and classify 117 

universities in the United 

Kingdom in terms of their 

level of *int.   

Senior Leadership at 

universities 

responsible for 

evaluating the level 

of *int. at the 

institution.  

Four-year 

universities 

situated in the 

United 

Kingdom. 

None provided.  Only the content of the 

university websites as they 

appear in 2001 version 

was used in the calculation 

of the strategic 

international intent factor.  

Bendriss (2007)      

N = 204 

The level of institutional 

*int. using a six 

dimensional construct 

Measures the level of *int. 

in terms of the 6 *int. 

dimensions as developed by 

the ACE. 

Senior leadership at 

an HEI.  

Four-year 

universities 

situated in the 

state of Florida. 

The results of the 

Cronbach's Correlation 

Alpha were as follows:  

articulated commitment (α 

= 0.623); academic 

offerings (α = 0.325); 

organizational 

infrastructure (α = 0.784); 

external funding (α = 

0.724); institutional 

investment in faculty (α = 

0.778); international 

students and student 

programs (α = 0.866); and 

overall (α = 0.905). 

A recommendation for 

further study derived from 

the Bendriss (2007) study 

was the application of the 

Green (2005) survey 

instrument in the context 

of community colleges in 

the state of Florida. 

Copeland (2015) 

N= 153 

The level of institutional 

*int. using a four 

dimensional construct 

To measure (map) the level 

of *int. at the institution 

Senior leadership at 

an HEI. 

Community 

colleges situated 

in the U.S. 

Spearman’s rank coefficient 

(ρ) indicated that 23% of 

the rankings among the 

different experts were 

significant. The intraclass 

correlation coefficient, (R), 

produced a value of 0.556, 

which was sufficiently 

close to the acceptable R 

level of 0.6. 

Limited to community 

colleges situated in the 

U.S.  

Note.*int. means internationalization 
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Table D2 

Forms of Validity Evidence for the Institutional Internationalization Measuring Studies 

Study Based on Content Based on Cognitive 

Processed 

Based on Internal 

Structure 

Based on 

Relationship with 

Related 

Constructs 

Based on Relationship 

with Criteria 

Based on Consequences of 

Test 

Kireçci et al. 

(2016)                

(N= 300) 

Subject-matter experts 

conducting Lawshe 

Content Validity Ratio 

test.  

 

None provided 

 

The item-total 

correlation for all of 

the 33 items ranged 

from .25 to .51. Both 

exploratory (EFA) 

and confirmatory 

factor analysis (CFA) 

were conducted.  

 

None provided 

 

None provided 

 

None provided 

 

Msweli, 2013  

(N= 153) 

Subject-matter experts to 

evaluate a pre-survey 

instrument.  

 

None provided 

 

Factor analysis was 

conducted. 

Performance of a 

split-sample analysis 

to verify the four 

factor construct.  

 

None provided 

 

The initial 29 items were 

selected from a preexisting 

list of *int. items created 

by Krause et al. (2005) 

 

None provided 

 

Rodenberg 

(2010)              

(N= 50) 

The initial 125 indicators 

developed by the 

researcher's personal 

observation and an 

extensive search of the 

literature.  

 

None provided 

 

None provided 

 

The significance 

of each question 

was evaluated by 

50 subject-matter 

experts located in 

12 states in the 

United States. 

Based on their 

feedback certain 

questions were 

given greater 

weight.   

 

None provided 

 

None provided 
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Table D2 (Continued) 

Study Based on Content Based on Cognitive 

Processed 

Based on Internal 

Structure 

Based on 

Relationship with 

Related 

Constructs 

Based on Relationship 

with Criteria 

Based on Consequences of 

Test 

Elkin et at al. 

(2005)                   

(N = 70)                 

The initial 13 *int. 

dimensions developed by 

content experts. An 

extensive literature search 

was conducted to 

formulate the theoretical 

foundation.  

 

None provided 

 

None provided 

 

None provided 

 

None provided 

 

None provided 

 

Elkin et at al. 

(2008)                   

(N = 70)                 

The 9 dimension *int. 

measuring instrument was 

field tested by staff 

working in the area of 

*int.  

 

None provided 

 

None provided 

 

None provided 

 

None provided 

 

None provided  

Ayoubi & 

Massoud (2007)                 

(N =117) 

A content analysis of the 

strategic plans HEIs. 

 

None provided 

 

None provided 

 

Data regarding 

international 

students and *int. 

funding received   

used as a proxy 

for the level of 

*int.  

 

None provided 

 

None provided 

 

Bendriss (2007) 

(N = 204) 

The pre-administration 

items on the survey 

instrument were develop 

from a series of 10 focus 

groups held at 4 different 

Carnegie Classification 

HEI in the U.S. Evaluation 

of the items by a panel of 

*int. experts.  

 

None provided 

 

None provided 

 

None provided 

 

None provided 

 

None provided 
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Table D2 (Continued) 

Study Based on Content Based on Cognitive 

Processed 

Based on Internal 

Structure 

Based on 

Relationship with 

Related 

Constructs 

Based on Relationship 

with Criteria 

Based on Consequences of 

Test 

Copeland (2015)  

N = 153 

The initial 52-item survey 

instrument were developed 

using individuals involved 

with int.*. Subject-matter 

experts were used further 

validate the items on the 

instrument.   

None provided Both exploratory and 

confirmatory factor 

analysis. Cronbach’s 

reliability coefficients 

were as follows: 

student development 

(α = 0.890); 

assessment with 2 

sub-dimensions (α = 

0.846 and α = 0.876); 

amplifying efforts (α 

= 0.877); and 

institutional 

formation (α = 

0.914). χ2/df = 1.859, 

Inter-item 

correlation using 

a previously 

validated 

instrument. The 

inter-item 

correlations r 

values ranged 

from 0.632 to 

0.883. 

None provided None provided 

 

 

Note.*int. means internationalization 
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APPENDIX E 

REPORT ON THE INTERNAL CONSISTENCY RELIABILITY AND INTERNAL 

STRUCTURE VALIDITY OF THE 2016 ACE MAPPING 

INTERNATIONALIZATION INSTRUMENT AS APPLIED TO COMMUNITY 

COLLEGES IN THE UNITED STATES
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Executive Summary 

What is the internal consistency reliability of the 2016 American Council on 

Education Mapping Internationalization on U.S. Campuses instrument as it pertains to 

community colleges? What is the internal structure validity of the 2016 American 

Council on Education Mapping Internationalization on U.S. Campuses instrument as it 

pertains to community colleges? This report addresses these questions by investigating 

the responses given by 246 community colleges to the Mapping Internationalization on 

U.S. Campuses instrument conducted in 2016 by the American Council on Education 

(ACE).  

Major Findings 

The missing values analysis conducted on the responses to the 2016 American 

Council on Education Mapping Internationalization on U.S. Campuses instrument 

indicated that the missing values were not missing completely at random. Little’s MCAR 

test confirmed this finding. This meant that the simple mean imputation used by Green 

and Siaya (2005) on the missing responses to the 2003 Mapping Internationalization on 

U.S. Campuses survey and used in this report was not best suited for the handling of the 

missing values in the 2016 Mappings instrument. A more sophisticated multiple 

imputation (MI) method, as recommended by Meyers et al (2017), was more appropriate. 

The 2016 American Council on Education Mapping Internationalization on U.S. 

Campuses instrument demonstrated an adequate degree of internal-consistency reliability 

in that the Cronbach’s reliability coefficient alpha (α) of all six dimensions (components) 

were above .68. Many of the items within each of the dimensions had a corrected item-



238 

 

total correlation value below .3. However, the results did show that deletion of these 

items from the reliability analysis would increase the internal-consistency reliability of 

each dimension. 

The internal structure validity of the 2016 American Council on Education 

Mapping Internationalization on U.S. Campuses instrument could not be confirmed. The 

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy indicated that the sample 

size was appropriate for principal components analysis. Given that the American Council 

on Education theorized that internationalization is a six-dimensional construct, the 

principal component analysis was conducted with the condition that it returns six 

components. An investigation of the scree plot could not confirm the six-dimensional 

nature of the internationalization. Not all of the items loaded onto their respective 

components. An encouraging finding was the observation that many of the components 

consisted of items from the same 2016 ACE Mappings dimensions. 

 Dimensions one, two, four, and five appear to be asymmetric with a long right-

skewed tail. These frequency distributions are similar to what Sawilowsky, Blair, and 

Miccerri (1990) describe as an extreme asymmetric psychometric distribution. Dimension 

three displays a multimodal lumpy frequency distribution. The excessive zero counts of 

dimension six is an indication that the distribution has a zero-inflated pattern.  
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Introduction 

In 2018, I received permission by the American Council on Education (ACE) 

Center for Internationalization and Global Engagement (CIGE) to use the responses to 

the 2016 Mapping Internationalization on U.S. Campuses survey collected from 246 

community colleges. The primary purpose of my data request to ACE was to investigate 

the levels of internationalization at community colleges in the United States. The title of 

the study proposal as contained in the data request form was: “Internationalization levels 

of community colleges in the United States: a multivariate analysis of the factors that 

influence the six dimensions of the internationalization.”  

In a preparatory step of the research process, I found that there were some 

important issues related to the internal structure validity, missing data, and distributional 

characteristics of the six dimensions. As a result, I was unable to carry out my research 

question as planned. Therefore, instead of reporting the answers to my original research 

questions, I will report on the psychometric properties of the ACE 2016 Mapping 

Internationalization on U.S. Campuses survey instrument, as described in the next 

paragraph. 

 Understanding the psychometric properties of the ACE 2016 Mapping 

Internationalization on U.S. Campuses survey instrument will help me and 

internationalization researchers at the ACE CIGE establish the degree to which the ACE 

Mapping Internationalization on U.S. Campuses instrument can be used for the types of 

research that require instruments with strong empirical proof that they meet recognized 

measurement standards (American Educational Research Association [AERA], 2014). It 
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will also allow me to give recommendations to the ACE and the internationalization 

measurement community on how to improve and create instruments that meet recognized 

measurement standards. In all fairness, I acknowledge that ACE does not claim that the 

Mapping Internationalization on U.S. Campuses instrument meets the stringent 

psychometric standards of the American Educational Research Association as listed in 

their 2014 Standards for Educational and Psychological Testing.  

Using the method recommended by Spector (1992), I will investigate the internal-

consistency reliability of the six internationalization dimensions contained in the 2016 

ACE Mappings instrument. To examine the internal structure validity of the 2016 ACE 

Mappings instrument, I will use Field’s (2013) method to conduct principal components 

analysis. The degree of missing data contained in the 2016 ACE Mappings instrument 

will also be investigated and handled in the same that Green and Siaya (2005) treated the 

missing values of the 2003 ACE Mappings instrument. Finally, in this report, I will 

examine the distributional characteristics of the data derived from the responses to the 

2016 ACE Mappings survey and compare them to the eight frequency types listed by 

Sawilowsky et al. (1990).  

Methods and Results 

This section contains the methods used in the development of this report. 

Concurrently with the methods, I also report in this section on the results. More 

specifically, this section provides a detailed description of how the data were prepared, 

how the internal consistency reliability was calculated, how the internal structure validity 
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was investigated, and how the distributional characteristics of the 2016 ACE Mappings 

instrument were analyzed. 

Data Preparation 

In this section of the report, I explain the techniques and methods used to re-scale 

the data. In addition, I describe how issues of branching within the survey instrument 

were reconciled. Also explained are the treatment of missing values and their exclusion 

or imputation. Finally, I detail the handling of items within the data set that display zero 

variance. 

Rescaling 

Using a method developed by Green and Siaya (2005) in analyzing the 2003 ACE 

Mappings survey data, I rescaled the descriptive responses given by the 246 community 

colleges to the 2016 ACE Mapping Internationalization on U.S. Campuses survey. In 

terms of the Green and Siaya (2005) method, all responses were rescaled to have a value 

between zero and one. In the case of dichotomous yes/no answers, a no answer received 

the assignation of a value of zero (0) and a yes response received the assignation of a 

value of one (1). For questions that allowed for more than two responses and where an 

increase in the number of responses indicated an increase in the level of 

internationalization, I divided the responses into equal increments, with each of the 

increments having the same value. For example, if a question has five possible responses, 

the values assigned for each response were 0.00, 0.25, 0.50, 0.75, and 1.00, with an 

increase in the value corresponding with an increase in the level of internationalization. 

Continuous variables, such as the number of international students at the community 
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college, were coded as follows: 0.0 for none, 0.5 for those with a response value equal to 

or less than the average for all the community colleges, or 1.0 for those with a response 

value above the average for all community colleges. The score of each item on the 2016 

Mappings survey was now used to calculate the score of each of the six dimensions. I 

calculated the dimension scores by adding the response value for each item (question) 

belonging to that particular dimension.  

Branching 

Branching in an instrument occurs when respondents are asked to skip an item 

that does not apply or to provide for a follow-up question (Norman, 2001). An 

investigation of the 2016 ACE Mappings instrument indicated that branching occurred 

for seven questions. The branching type in the 2016 ACE Mappings instrument follows a 

pattern described by Norman (2001) as a linear one skip pattern. This means a branching 

question, which is normally a yes/no question, is asked. If the answer is no, then the 

respondent is asked to skip the next question. If the answer is yes, then the respondent is 

asked a follow-up question or a series of follow-up questions. Following the skip 

question, the instrument continues in a linear pattern again.  

The strategy followed in the development of this report was to eliminate the 

skipped question from the analysis. This was done to not over penalize the respondents, 

as I explain in the following example. Dimension three-question three (d3_q3) was a 

yes/no question. The respondents were asked to indicate if they are currently 

internationalizing their curriculum. If the response was in the negative, then the 

respondents were asked to skip the next question. The next question was a follow-up 
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question in the sense that it sought further information about the level at which the 

curriculum internationalization is occurring. If the answer to question d3_q3 was in the 

negative, then the respondent would receive a score of zero for question d3_q3. Retention 

of question d3_q4 means the respondent would inevitably receive a score of zero for the 

follow-up question, which in this case would be question d3_q4. Thus, to not doubly 

penalize the respondent, I removed question, d3_q4 from the analysis for this report. 

Figure E1 provides a diagrammatic representation of the branching strategy. 

 

Figure E1 

Diagram of the Branching Used for this Report 

 
      

All seven of the branching questions in the 2016 ACE Mappings instrument were 

of the type described in the example. Consequently, I removed the follow-up questions 

that succeeded these branching questions from the data set. These questions were d2_q3; 

d3_q3; d3_q6; d3_q8; d5_q2; d5_q3; d5_q4; d6_q9; and d6_q11. 
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Zero Variance Items 

I also investigated the items within the 2016 ACE Mapping Internationalization 

on U.S. Campuses instrument that showed zero variance. Principal component analysis 

cannot be executed if there is any item that demonstrates zero variance (Field, 2013). 

After entering the data set for the 2016 ACE Mapping Internationalization on U.S. 

Campuses survey into the IBM SPSS version 26, I investigated the descriptive statistics. 

More specifically, I excluded any item that returned a standard deviation of zero, which is 

an indication of zero variance, from the data set. The following variables (items) showed 

zero variance and were subsequently removed from the data set: d5_q11_3; d6_q12_5; 

and d6_q12_6.  

Missing Values 

The responses to the 2016 ACE Mapping Internationalization on U.S. Campuses 

survey instrument contained several missing values. For this report, I handled the missing 

values by following the method used by Green and Siaya (2005). In the Green and Siaya 

(2005) study, they used the responses of community colleges to the 2001 ACE Mapping 

Internationalization on U.S. Campuses instrument. However, for purposes of comparison 

and discussion, I first conducted a missing values analysis per the Meyers et al. (2017) 

method.  

I entered the data set into the IBM SPSS version 26 software, then conducted a 

missing values analysis, using the method proposed by Meyers et al. (2017). The missing 

values analysis showed that 99.10% of the variables had at least one missing value. The 

missing values analysis also indicated that 215 of the initial 246 community colleges that 
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responded to the 2016 ACE Mapping Internationalization on U.S. Campuses survey had 

at least one missing value. A more granular examination of the missing values showed 

that15.6% of all responses were missing. Figure E2 illustrates the missing values analysis 

of the responses to the 2016 ACE Mapping Internationalization on U.S. Campuses 

survey instrument.  

 

Figure E2 

Missing Values Analysis for the 2016 Mappings Instrument 

 
 

 

To explore the randomness of the missing values, Meyers et al. (2017) proposed 

conducting Little’s MCAR test. Values within a data set can be missing completely at 

random (MCAR), missing at random (MAR), or not missing at random (NMAR). Using 

IBM SPSS version 26, I conducted the Little’s MCAR test. The null hypothesis for 

Little’s MCAR test is that the data are completely missing at random (MCAR) with an 

alpha level set at .05 evaluated with a chi-square statistic (Meyers et al., 2017). The 

results of Little’s MCAR test were statistically significant, with χ2(9367, N = 246) = 
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10350.881, p = .00. This indicated that the missing responses of community colleges in 

the United States to the 2016 ACE Mapping Internationalization on U.S. Campuses 

survey were not missing completely at random (MCAR).  

Following the missing values analysis, the imputation of the missing values in the 

2016 ACE Mappings instrument was handled according to a method used by Green and 

Siaya (2005). In line with this method, I identified and removed those cases that had 

more than 50% missing values. Any missing value in any of the remaining cases were 

replaced using the simple mean imputation method. After completing the imputation, the 

data set had no missing values. To identify any item within this complete data set with 

zero variance, I rechecked the standard deviation of every item. I removed item d5_q6_4 

from the data set because it showed zero variance. This resulted in a data set with no 

missing values and no item showing zero variance.  

After rescaling the items and addressing issues of branching, zero variance, and 

missing values, I obtained a complete set of data with no missing values and no item with 

zero variance. This complete set of data consisted of 222 cases and 110 variables (items). 

I entered the complete set of data into IBM SPSS version 26 to use for further analysis. 

Internal Consistency Reliability  

The 2016 ACE Mapping Internationalization on U.S. Campuses instrument 

describes internationalization as a six-dimensional construct. The six dimensions are: (1) 

articulated institutional commitment; (2) administrative leadership, structure, and 

staffing; (3) curriculum, co-curriculum, and learning outcomes; (4) faculty policies and 

practices; (5) student mobility; and (6) collaboration and partnerships. In the case of a 
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multi-dimensional construct, Field (2013) proposed separate investigation of the internal-

consistency reliability of each dimension (component). The next six sections disclose the 

results of the investigation of the internal-consistency reliability of each dimension.  

Dimension 1 

The first step of determining the reliability for the first dimension, Articulated 

Institutional Commitment, of the 2016 ACE Mapping Internationalization on U.S. 

Campuses instrument began with entering its items into the IBM SPSS version 26 

software. Using the method proposed by Field (2013), I calculated the Cronbach’s 

coefficient alpha (α) for dimension one. Table E1 displays the five items that comprise 

dimension one and its overall coefficient alpha (α). Also reported in Table E1 are the 

dimension one item-total statistics, including the corrected item-total correlation and the 

Cronbach’s alpha if the item is deleted. 

 

Table E1  

Item-Total Statistics for Dimension 1 

Item 
Corrected Item-Total 

Correlation 

Cronbach’s Alpha if 

Item Deleted 

d1_q1 Int. activities in mission statement .42 .64 

d1_q2 Int. activities in strategic plan .39 .65 

d1_q3 Separate plan for int. .46 .63 

d1_q4 Committee for int. .47 .62 

d1_q5 Formally assess int. .45 .61 

Overall .68  
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Dimension 2 

The first step of determining the reliability for the second dimension, 

Administrative Leadership, Structure, and Staffing, of the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument began with entering its items into the 

IBM SPSS version 26 software. Using the method proposed by Field (2013), I calculated 

the Cronbach’s coefficient alpha for dimension two. Table E2 displays the 7 items that 

constitute dimension two and its overall Cronbach’s coefficient alpha (α). Also reported 

in Table E2 are the dimension two item-total statistics, including the corrected item-total 

correlation and the Cronbach’s alpha if the item is deleted. 

 

Table E2  

Item-Total Statistics for Dimension 2 

 

Item 

Corrected Item-

Total 

Correlation 

Cronbach’s 

Alpha if Item 

Deleted 

d2_q1 Admin structure description .46 .78 

d2_q2 Full-time administrator for int.? .47 .78 

d2_4-1 Funding for admin. to lead study abroad? .49 .77 

d2_4-2 Funding for admin. for conferences abroad .68 .74 

d2_4-3 Funding for admin. to conduct research abroad? .52 .77 

d2_4-4 Funding for other int. abroad? .56 .76 

d2_q4-5 Funding to admin. for int. dev. opp. on campus? .52 .77 

Overall .79  

 

 

Dimension 3 

The first step of determining the reliability for the third dimension, Curriculum, 

Co-Curriculum, and Learning Outcomes, of the 2016 ACE Mapping Internationalization 
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on U.S. Campuses instrument began with entering its items into the IBM SPSS version 26 

software. Using the method proposed by Field (2013), I calculated the coefficient alpha 

for dimension three. Table E3 displays the 26 items that comprise dimension three and its 

overall Cronbach’s coefficient alpha (α). Also reported in Table E3 are the dimension 

three item-total statistics, including the corrected item-total correlation and the 

Cronbach’s alpha if the item is deleted. 
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Table E3  

Item-Total Statistics for Dimension 3 

Item  Corrected Item-

Total Correlation 

Cronbach's Alpha 

if Item Deleted 

d3_q1 Global student outcomes? .36 0.73 

d3_q4_1 Inst. curriculum int.? .14 0.75 

d3_4_2 School-level curriculum int.? .19 0.75 

d3_4_3 Dept. level curriculum int.? .13 0.75 

d3_q4_4 Course level curriculum int.? .02 0.75 

d3_q5 Foreign language req. for undergrads? .09 0.75 

d3_q7 Global component in gen. ed.? .27 0.74 

d3_9_1 Inst. offers global tracks in Business? .41 0.73 

d3_9_2 Inst. offers global tracks Phy. Sc.? .22 0.75 

d3_9_3 Inst. offers global tracks in Soc. Sc.? .34 0.74 

d3_9_4 Inst. offers global tracks in Humanities? .29 0.74 

d3_9_5 Inst. offers global tracks in Education? .27 0.74 

d3_9_6 Inst. offers global tracks in Health? .29 0.74 

d3_9_7 Inst. offers global tracks in any major? .22 0.74 

d3_q10_1 Buddy program for undergrads? .32 0.74 

d3_q10-2 Language partner for undergrads? .32 0.74 

d3_q10_3 Res. hall programs. for undergrads? .30 0.74 

d3_q10_4 Meeting place for int. students? .42 0.73 

d3_q10_5 Int. festivals? .49 0.72 

d3_q10_6 Programs for study abroad returnees? .21 0.74 

d3_q10_7 Other int. co-curricular programs? .20 0.74 

d3_11_1 Use tech. for dual/joint programs? .32 0.74 

d3_11_2 Use tech for MOOCS? .13 0.75 

d3_11_3 Use tech. for int. student recruitment? .40 0.73 

d3_11_4 Use tech for students abroad? .38 0.73 

d3_11_5 Use tech for int. collaboration? .36 0.73 

 Overall   .79   
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Dimension 4 

The first step of determining the reliability for the fourth dimension, Faculty 

Policies and Practices, of the 2016 ACE Mapping Internationalization on U.S. Campuses 

instrument began with entering its items into the IBM SPSS version 26 software. Using 

the method proposed by Field (2013), I calculated Cronbach’s coefficient alpha (α) for 

dimension four. TableE 4 displays the 16 items that constitute dimension four and the 

overall Cronbach’s coefficient alpha (α). Also reported in Table E4 are the dimension 

four item-total statistics, including the corrected item-total correlation and the Cronbach’s 

alpha if the item is deleted. 

 

Table E4  

Item-Total Statistics for Dimension 4 

Item 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

d4_q1 Int. exp. for tenure and promotion? .18 .81 

d4_q2 Int. exp. for hiring? .40 .80 

d4_q3_1 Funding for faculty to int. curriculum? .61 .78 

d4_q3_2 Funding for faculty to host int. faculty? .48 .79 

d4_q3_3 Funding for faculty to teach abroad? .40 .80 

d4_q3_4 Funding for faculty to lead students abroad? .48 .79 

d4_q3_5 Funding for faculty for conferences abroad? .53 .79 

d4_q3_6 Funding for faculty to research abroad? .45 .79 

d4_q3_7 Funding for seminars abroad? .45 .79 

d4_q4_1 Int. curr. dev. opp. avail.to faculty? .45 .79 

d4_q4_2 Tech use for int. dev. opp. avail. to faculty? .52 .79 

d4_q4_3 Global learning assess dev. opp. avail.to faculty? .41 .80 

d4_q4_4 Integrating int. students dev. opp. avail. to faculty? .40 .80 

d4_q4_5 Opp. for faculty to improve foreign lang. skills? .30 .81 

d4_q4_6 Recognition awards for faculty int. work? .19 .81 

d4_q5 Tracking faculty int. work? .19 .81 

 Overall   .81   
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Dimension 5 

The first step of determining the reliability for the fifth dimension, Student 

Mobility, of the 2016 ACE Mapping Internationalization on U.S. Campuses instrument 

began with entering its items into the IBM SPSS version 26 software. Using the method 

proposed by Field (2013), I calculated Cronbach’s coefficient alpha (α) for dimension 

five. Table E5 displays the 37 items that comprise dimension five and the overall 

coefficient alpha (α). Also shown are the dimension five item-total statistics, including 

the corrected item-total correlation and the Cronbach’s alpha (α) if the item is deleted. 

  

Table E5  

Item-Total Statistics for Dimension 5 

Item 

Corrected Item-

Total 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

d5_q1 Int. recruitment plan? .57 .89 

d5_q5_1 Financial aid for undergrad recruitment? .36 .90 

d5_q5_2 Travel aid for undergrad recruitment? .54 .89 

d5_q5_3 Engagement of undergrad overseas recruiters? .54 .89 

d5_q5_4 Other funding for undergrad recruitment? .23 .90 

d5_q6_1 Financial aid for graduate recruitment? .15 .90 

d5_q6_2 Travel aid for graduate recruitment? .28 .90 

d5_q6_3 Engagement of graduate overseas recruiters? .29 .90 

d5_q7 Intensive English program? .47 .89 

d5_q8 Bridging program? .42 .90 

d5_q9_1 Ind. academic support for int. students? .56 .89 

d5_q9_2 Orientation to US for int. students? .63 .89 

d5_q9_3 Orientation to institution for int. students? .63 .89 

d5_q9_4 Housing assistance for int. students? .52 .89 

d5_q9_5 Advisory comm. for int. students? .33 .90 

d5_q9_6 Int. alumni services? .29 .90 

d5_q9_7 ESL services for int. students? .47 .90 

d5_q9_8 Services for dependents of int. students? .28 .90 
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Table E5 (continued) 

Item Corrected Item-Total Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

Item 

d5_q9_9 Host family services for int. students? .53 .89 

d5_q10_1 Students studying abroad increased? .54 .89 

d5_q10_2 Students in Int. internships increased? .41 .90 

d5_q10_3 Students in service opportunities abroad increased? .47 .89 

d5_q10_4 Students in research abroad increased? .28 .90 

d5_q11_1 Part of state higher ed. system? .24 .90 

d5_q11_2 Third-party provider? .59 .89 

d5_q11_4 Partner with institutions abroad? .45 .90 

d5_q11_5 Other ways of admin ed. abroad program? .22 .90 

d5_q11_6 Third-party provider? .33 .90 

d5_q11_7 Partner with institutions abroad? .45 .90 

d5_q11_8 Other ways of admin ed. abroad program? -.08 .90 

d5_q12_1 Fin aid use for faculty-led ed. abroad programs? .50 .89 

d5_q12_2 Fin aid use for inst. facilitated ed. abroad prog.? .58 .89 

d5_q12_3 Fin aid use for country facilitated. ed. abroad prog.? .23 .90 

d5_q12_4 Fin aid use for consortium ed. abroad program? .52 .89 

d5_q12_5 Fin aid use for state-sponsored ed. abroad prog.? .26 .90 

d5_q12_6 Fin aid use for a third party led ed. abroad prog.? .36 .90 

d5_q12_7 Fin aid use for foreign partner facilitated. ed abroad prog.?  .47 .90 

Overall  .90  

 

Dimension 6 

The first step of determining the reliability for the sixth dimension, Collaboration 

and Partnerships, of the 2016 ACE Mapping Internationalization on U.S. Campuses 

instrument began with entering its items into the IBM SPSS version 26 software. Using 

the method proposed by Field (2013), I calculated Cronbach’s coefficient alpha for 

dimension six. Table E6 displays the 18 items that comprise dimension six and the 

overall Cronbach’s coefficient alpha (α). Also shown are the dimension six item-total 
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statistics including the corrected item-total correlation and the Cronbach’s alpha if the 

item is deleted.  

 

Table E6  

Item-Total Statistics for Dimension 6 

Item-Total Statistics 

Item 
Corrected Item-

Total Correlation 

Cronbach's 

Alpha if Item 

Deleted 

d6---q1 Began or expanded Int. partnerships? .61 .73 

d6_q2 Does a formal int. partner strategy exist? .42 .75 

d6_q3 Do int. partnership guidelines exist? .40 .75 

d6_q4_1 Partner with int. academic institution? .83 .73 

d6_q4_2 Partner with foreign govt.? .59 .73 

d6_q4_3 Partner with int. non-govt. org.? .37 .75 

d6_q4_4 Partner with int. corporations? .37 .76 

d6_q4_5 Partner with int. partners? .34 .76 

d6_q5_ Staff member for est. int. partners? .05 .77 

d6_q8 Operate dual programs abroad?  .28 .76 

d6_q10 Operate joint degree program abroad? .33 .76 

d6_q12_1 Branch campus abroad? .01 .77 

d6_q12_2 Admin office abroad? .08 .77 

d6_q12_3 Int. study abroad office for U.S. students? .24 .77 

d6_q12_4 Teaching site abroad? .24 .76 

d6_q13_1 In-person instruction given outside U.S. .38 .76 

d6_q13_2 Tech-based instruction outside the U.S.  .20 .77 

d6_q13_3 Both methods outside the U.S. .39 .75 

 Overall   .77   

 

 

Internal Structure Validity  

As recommended by both Field (2013) and Spector (1992), I performed a 

principal component analysis to investigate the internal structure validity of the 2016 
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ACE Mapping Internationalization on U.S. Campuses instrument. More specifically, I 

followed the method used by Field (2013) when I conducted the principal components 

analysis. This section describes the principal component analysis process I followed, as 

well as the corresponding results. 

Sample Adequacy 

Using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. I inspected 

the sample size to determine if it was appropriate for principal components analysis. 

KMO values between 0.5 and 0.7 are adequate, values between 0.7 and 0.8 are good, and 

values between 0.8 and 0.9 are great, while values above 0.9 are excellent for conducting 

a principal component analysis (Field, 2013). I used Bartlett’s test of sphericity to 

disprove the null hypothesis that the correlation matrix is the identity matrix. Field (2013) 

indicated that the Bartlett’s test of sphericity should be significant with p < 0.05.   

The KMO measure of sampling adequacy showed that the sample size was 

adequate for the use of the principal component analysis process. An investigation of the 

anti-image correlation matrix revealed that most of the KMO values for the individual 

items were above the Field (2013) acceptable limit of .5, with only 15 (14%) of the 

variables having a KMO value of less than .5.  

The Bartlett’s test of sphericity was significant. This means that the correlation 

matrix is not the identity matrix, which serves as further evidence that the data derived 

from the 2016 ACE Mapping Internationalization on U.S. Campuses survey would be 

appropriate for principal component analysis (Field, 2013). Table E7 displays the Kaiser-
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Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity for 

the items in the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. 

 

Table E7  

KMO and Barlett’s Test for 2016 ACE Mappings Instrument * 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.684 

Bartlett's Test of Sphericity Approx. Chi-square  15510.26 

df 5995 

Sig 0.000 
Note. * p < .05 

 

 

Number of Components 

The American Council on Education (ACE) Center for Internationalization and 

Global Education (CIGE) theorized that internationalization is a six-dimensional 

construct. The 2016 ACE Mapping Internationalization on U.S. Campuses instrument 

also measures internationalization in terms of these six dimensions (components). One of 

the objectives of this report is to reflect on this view of internationalization as a six-

dimensional construct, as postulated by the ACE. Given this, I entered all of the 110 

items into IBM SPSS version 26 and conducted the principal component analysis with 

the components set at six. I used both the varimax and the direct oblimon factor rotation 

methods. Both factor rotation methods returned the scree plot contained in Figure E3.  
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Figure E3  

Scree Plot  

 
An investigation of the points of inflections on the scree plot indicates that there is 

a rationale for a three, five, or eight-dimensional construct. While there is a slight point of 

inflection at the ninth point, an indication of an eight-dimensional construct, the clearer 

point of inflection is at point six. The stronger evidence is therefore in favor of a five-

dimensional construct. 

Component Loadings 

This section details the methods used to further investigate the six components 

after performing the principal component analysis. I report on the factor rotation strategy 

I used and provide a rationale for the preferred factor rotation method. Field (2013) 

recommended the use of both the orthogonal and oblique factor rotation methods in 

deciding which one of the methods makes the factors more interpretable. 

The first principal component analysis employed varimax, an example of an 

orthogonal factor rotation method. The orthogonal factor rotation method assumes that 
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the factors are unrelated (Field, 2013). I entered the 113 items into IBM SPSS version 26 

and set the principal component analysis to return six components.  

Using varimax factor rotation, the six components only explained 33.88% of the 

total variance. I inspected the rotated factor matrix generated by the use of varimax 

rotation method. Table E9 provides the rotated factor matrix together with the items that 

loaded onto the six components and their corresponding loading values. Those items that 

had factor loadings greater than .4 are depicted in bold print. 

 

Table E9 

Rotated Component Matrix for the Principal Component Analysis with Varimax* 

Item 

 

 Rotated Component Matrix  

  Component   

 
1 2 3 4 5 6 

d5_q13 .61 .12 .14 .00 .12 .19 

d5_q10_1 .60 .18 .26 .01 .03 .01 

d5_q11_2 .60 .37 .20 -.04 .05 -.16 

d4_q3_4 .60 .12 .34 .03 .05 -.01 

d5_q12_2 .58 .25 .33 -.09 .11 -.10 

d2_4_2 .57 .24 .07 .26 .09 .16 

d2_q4_5 .56 .19 .07 .11 .08 .13 

d5_q10_3 .56 .12 .09 .27 .13 .06 

d6_q4_2 .55 .31 .14 .06 .16 .07 

d4_q3_5 .55 .21 .15 .16 .09 .08 

d2_4_1 .55 -.03 .12 .15 .12 .01 

d5_q12_1 .53 .14 .38 -.01 -.05 .02 

d1_q4 .53 .35 .07 -.05 -.19 .17 

d6_q1 .52 .39 .13 .15 .12 .07 

d4_q4_1 .52 .07 .20 -.15 -.02 .10 

d3_q10_5 .50 .36 .08 -.08 .00 .07 

d6_q4_1 .49 .39 .18 .27 .18 .06 

d3_q1 .48 .07 .18 -.02 -.01 .14 
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Table E9 (continued) 

Item 

 

 Rotated Component Matrix  

  Component   

 1 2 3 4 5 6 

d4_q3_7 .47 .06 .04 .33 .18 .01 

d2_4_4 .44 .25 .11 .40 .10 .07 

d1_q5 .43 .31 -.08 .15 -.05 .19 

d4_q3_1 .41 .13 .41 .02 .02 .26 

d3_9_7 .40 .08 -.07 -.14 .26 .03 

d4_q3_6 .38 .16 .07 .37 -.03 -.11 

d3_q7 .37 -.11 .04 .00 .09 .23 

d4_q4_3 .37 .03 .18 .06 -.05 .08 

d6_q4_4 .36 .16 .16 .32 -.01 .09 

d4_q4_4 .35 .30 .03 .07 -.05 .14 

d4_q2 .32 .18 .14 .13 .05 .30 

d4_q3_2 .31 .23 .27 .24 .09 .15 

d1_q1 .30 .17 .15 .07 .11 .28 

d6_q3 .30 .12 .11 .18 .24 .27 

d1_q2 .30 .20 .15 .13 .07 .10 

d5_q11_1 .27 .03 .24 -.01 -.09 .11 

d3_q4_1 .23 .05 .03 -.08 -.08 -.07 

d3_4_2 .22 .01 .03 .09 -.12 -.08 

d6_q5_ .17 -.06 -.05 .09 -.02 .01 

d5_q9_2 .21 .73 .08 -.08 .10 .03 

d5_q9_3 .14 .72 .22 -.06 -.03 .01 

d5_q1 .11 .71 .05 .01 .13 .05 

d5_q9_4 .07 .71 .08 .02 .04 -.01 

d5_q5_2 .10 .67 .07 .13 -.06 .00 

d5_q5_3 .18 .64 .01 .20 .11 .00 

d5_q9_1 .09 .60 .20 .00 .09 .10 

d5_q9_7 .07 .59 .18 -.13 .07 -.08 

d5_q7 .15 .58 .07 .03 .07 .02 

d5_q9_9 .12 .52 .19 .29 -.05 .03 

d2_q2 .36 .49 .10 -.03 .10 .12 

d2_q1 .35 .48 -.04 -.02 .08 -.02 

d5_q8 .09 .48 .28 .03 -.11 .17 

d3_11_3 .11 .47 .09 .18 .25 .28 
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Table E9 (continued) 

Item 

 

 Rotated Component Matrix  

  Component   

 1 2 3 4 5 6 

d3_q10_1 .18 .47 -.07 .12 .04 .03 

d3_q10_4 .23 .45 .12 .04 .15 .02 

d3_q10-2 .06 .44 .24 .13 -.03 .03 

d3_q10_3 .02 .43 .04 .05 -.09 .25 

d1_q3 .39 .42 -.11 .05 -.03 .07 

d6_q8 .06 .39 .07 .06 .09 .21 

d6_q4_5 .06 .37 -.05 .13 .26 -.17 

d5_q9_5 .17 .37 -.08 .32 -.09 -.08 

d5_q5_1 -.03 .36 .12 .21 .08 .12 

d6_q2 .28 .36 -.08 .10 .23 .16 

d5_q9_8 .08 .33 -.05 .18 .05 .03 

d6_q4_3 .08 .26 .18 .22 .10 .11 

d4_q4_5 .16 .19 .18 .09 -.02 .05 

d5_q11_8 .09 -.12 -.06 -.05 .06 .09 

d6_q12_1 .02 -.08 -.05 .04 -.02 .08 

d5_q11_4 .19 .14 .60 -.02 .09 -.03 

d5_q12_5 .20 .01 .57 .00 -.13 -.08 

d5_q12_4 .34 .18 .55 -.09 .09 -.15 

d5_q11_5 .03 .06 .53 .09 -.10 -.05 

d5_q11_7 .24 .20 .48 .08 .20 -.02 

d5_q12_6 .17 .07 .45 .02 .09 .21 

d3_11_5 .24 .16 .44 .05 .04 .00 

d3_11_4 .17 .09 .44 .17 .28 .02 

d5_q12_3 .07 .04 .43 .12 -.09 -.13 

d4_q1 -.05 .08 .41 .29 .03 .04 

d5_q11_6 .22 .06 .39 .00 -.04 .29 

d5_q12_7 .36 .16 .36 .09 .26 -.21 

d4_q3_3 .25 .13 .36 .23 .12 .05 

d4_q4_2 .31 .04 .31 .16 .23 .07 

d4_q4_6 .03 .01 .29 -.10 .26 .18 

d3_q4_4 -.02 -.04 .19 -.15 .00 .11 

d3_q5 .05 .01 .17 .03 .04 .08 

d5_q6_3 .02 .16 .03 .74 .05 -.05 
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Table E9 (Continued) 

Item 

 

 Rotated Component Matrix  

  Component   

 1 2 3 4 5 6 

d5_q6_2 -.02 .21 .06 .64 -.05 -.12 

d5_q6_1 -.07 .06 -.01 .60 .08 .19 

d5_q10_4 .35 .04 -.07 .57 -.01 -.13 

d5_q10_2 .47 .08 .07 .49 -.04 -.08 

d2_4_3 .41 .14 .21 .48 .08 .04 

d4_q5 .16 -.13 .06 .42 .14 .08 

d5_q9_6 .04 .23 .05 .37 -.01 -.02 

d3_q10_6 .12 .12 .20 .34 -.04 -.05 

d6_q12_2 -.07 -.12 .04 .27 .03 .11 

d6_q12_3 .04 .01 .01 -.12 .80 -.09 

d6_q12_4 .05 -.05 .09 .05 .70 .06 

d6_q13_1 -.04 .10 .11 .31 .63 .08 

d6_q13_3 -.02 .13 .17 .31 .56 .10 

d3_11_2 .07 .02 .12 -.10 .54 -.11 

d6_q10 .06 .24 -.14 .04 .45 .00 

d5_q5_4 .18 .20 .00 -.04 .39 .08 

d3_11_1 -.01 .24 .30 .03 .35 -.04 

d3_q10_7 .20 -.05 -.03 -.02 .31 .03 

d6_q13_2 -.01 .18 .16 .22 .24 .01 

d3_4_3 .10 -.01 .08 -.04 -.23 .02 

d3_9_5 -.03 .15 .09 .05 -.03 .73 

d3_9_2 -.04 .08 .12 -.02 -.04 .66 

d3_9_4 .23 -.04 -.02 -.11 -.06 .64 

d3_9_3 .24 .07 .01 -.17 .00 .63 

d3_9_6 .09 .17 -.06 .13 .09 .62 

d3_9_1 .18 .29 -.05 .10 .07 .44 

Note. * N = 222 

 

 

The second principal component analysis used direct oblimon, an example of an 

oblique factor rotation method. The oblique factor rotation method assumes that the 
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factors are correlated. (Field, 2013). As previously, I entered the 113 items into IBM 

SPSS version 26 and set the principal component analysis to return six components. 

Using direct oblimin factor rotation, the six components only explained 33.88% 

of the total variance. I inspected the pattern matrix generated by the direct oblimon 

rotation method. Table E10 provides the pattern matrix together with the items that 

loaded onto the six components and their corresponding loading values. Those items that 

had factor loadings greater than .4 are depicted in bold print.  

 

Table E10 

Pattern matrix for the principal component analysis with direct oblimon (N = 222) 

Item 

 

  Pattern Matrix   

  Component   

 1 2 3 4 5 6 

d5_q11_2 .57 -.32 -.08 .05 -.17 .14 

d5_q13 .56 -.04 -.03 .11 .18 .09 

d5_q10_1 .56 -.11 -.02 .03 -.01 .21 

d4_q3_4 .55 -.04 .00 .05 -.03 .31 

d5_q12_2 .54 -.18 -.13 .11 -.12 .29 

d2_4_1 .53 .12 .14 .12 .00 .09 

d2_q4_5 .51 -.12 .08 .06 .12 .02 

d5_q10_3 .51 -.02 .25 .12 .05 .04 

d4_q4_1 .51 -.01 -.18 -.02 .09 .17 

d2_4_2 .50 -.15 .23 .07 .15 .00 

d4_q3_5 .49 -.13 .13 .07 .07 .10 

d1_q4 .48 -.33 -.08 -.21 .17 .01 

d6_q4_2 .48 -.24 .02 .15 .06 .08 

d5_q12_1 .48 -.07 -.04 -.06 .01 .36 

d3_q10_5 .45 -.32 -.12 -.01 .06 .02 

d3_q1 .44 -.02 -.04 -.02 .14 .15 

d6_q1 .44 -.33 .11 .10 .05 .06 

d4_q3_7 .43 .04 .32 .18 .00 .00 

 



263 

 

Table E10 (continued) 

Item 

   

Pattern 

Matrix   

Item 

 

 1 2 3 4 5 6 

d3_9_7 .40 -.04 -.16 .26 .02 -.11 

d6_q4_1 .38 -.31 .23 .16 .04 .11 

d1_q5 .38 -.28 .12 -.08 .19 -.14 

d3_q7 .35 .18 -.01 .08 .23 .02 

d4_q4_3 .34 .02 .05 -.06 .08 .16 

d4_q4_4 .30 -.27 .05 -.06 .13 -.02 

d3_q4_1 .25 -.05 -.08 -.08 -.07 .02 

d3_4_2 .23 .01 .09 -.13 -.08 .02 

d1_q2 .23 -.15 .10 .06 .09 .12 

d6_q5_ .18 .08 .10 -.02 .01 -.05 

d5_q9_2 .10 -.74 -.14 .08 .02 .00 

d5_q9_4 -.03 -.73 -.03 .01 -.02 .01 

d5_q9_3 .03 -.73 -.12 -.06 -.01 .15 

d5_q1 .00 -.72 -.04 .11 .03 -.03 

d5_q5_2 .00 -.68 .09 -.09 -.01 .00 

d5_q5_3 .07 -.62 .16 .09 -.01 -.07 

d5_q9_7 .00 -.60 -.17 .05 -.09 .13 

d5_q9_1 -.03 -.60 -.06 .06 .09 .15 

d5_q7 .06 -.58 -.01 .05 .01 .01 

d5_q9_9 .00 -.50 .26 -.08 .02 .14 

d5_q8 -.02 -.47 -.01 -.13 .16 .24 

d2_q1 .30 -.47 -.05 .07 -.03 -.10 

d2_q2 .27 -.47 -.08 .08 .11 .03 

d3_q10_1 .12 -.46 .09 .03 .03 -.13 

d3_q10_3 -.07 -.44 .02 -.12 .26 -.01 

d3_11_3 -.04 -.44 .13 .22 .26 .02 

d3_q10-2 -.04 -.43 .09 -.06 .01 .20 

d3_q10_4 .15 -.43 .00 .14 .01 .06 

d1_q3 .35 -.41 .03 -.04 .07 -.18 

d6_q8 -.05 -.38 .03 .07 .21 .02 

d6_q4_5 .02 -.36 .10 .26 -.19 -.10 

d5_q9_5 .13 -.35 .31 -.11 -.08 -.12 

d5_q5_1 -.14 -.35 .19 .05 .11 .09 

d6_q2 .20 -.32 .07 .22 .16 -.14 
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Table E10 (continued) 

Item 

   

Pattern 

Matrix   

Item 

 

 1 2 3 4 5 6 

d5_q9_8 .02 -.32 .16 .03 .03 -.10 

d6_q4_3 -.01 -.21 .19 .08 .10 .14 

d4_q4_5 .10 -.16 .07 -.03 .04 .16 

d5_q11_8 .10 .13 -.04 .06 .09 -.06 

d6_q12_1 .02 .09 .05 -.02 .08 -.05 

d5_q6_3 -.07 -.09 .75 .03 -.06 .00 

d5_q6_2 -.10 -.17 .64 -.07 -.13 .04 

d5_q6_1 -.17 .00 .60 .06 .18 -.03 

d5_q10_4 .33 .04 .59 -.02 -.13 -.11 

d5_q10_2 .43 .01 .49 -.05 -.09 .04 

d2_4_3 .32 -.04 .46 .07 .02 .17 

d4_q5 .11 .21 .43 .13 .07 .05 

d2_4_4 .35 -.16 .38 .08 .06 .05 

d4_q3_6 .35 -.10 .37 -.04 -.12 .03 

d5_q9_6 -.03 -.21 .36 -.02 -.03 .02 

d3_q10_6 .06 -.07 .33 -.06 -.06 .19 

d6_q4_4 .29 -.09 .30 -.03 .08 .13 

d6_q12_2 -.11 .15 .28 .02 .11 .05 

d6_q12_3 .01 .04 -.16 .82 -.12 -.02 

d6_q12_4 -.02 .13 .02 .71 .04 .06 

d6_q13_1 -.16 -.02 .28 .63 .05 .07 

d3_11_2 .04 .03 -.13 .56 -.13 .10 

d6_q13_3 -.14 -.05 .28 .55 .07 .14 

d6_q10 .02 -.22 .01 .45 -.01 -.19 

d5_q5_4 .12 -.16 -.07 .39 .07 -.04 

d3_11_1 -.10 -.20 -.01 .34 -.06 .27 

d3_q10_7 .20 .10 -.03 .31 .02 -.05 

d3_4_3 .11 .01 -.03 -.23 .03 .09 

d6_q13_2 -.10 -.14 .19 .23 -.01 .14 

d3_9_5 -.18 -.12 .02 -.06 .75 .07 

d3_9_2 -.16 -.06 -.05 -.07 .67 .11 

d3_9_4 .17 .07 -.13 -.08 .65 -.04 

d3_9_3 .16 -.05 -.20 -.02 .64 -.02 

d3_9_6 -.03 -.13 .11 .06 .63 -.10 
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Table E10 (continued) 

Item 

   

Pattern 

Matrix   

Item 

 

 1 2 3 4 5 6 

d3_9_1 .08 -.26 .07 .05 .44 -.10 

d4_q2 .23 -.12 .11 .03 .30 .10 

d1_q1 .22 -.12 .04 .09 .28 .11 

d6_q3 .20 -.05 .15 .23 .26 .06 

d5_q11_4 .10 -.08 -.05 .08 -.05 .60 

d5_q12_5 .15 .05 -.01 -.14 -.10 .59 

d5_q11_5 -.05 -.02 .07 -.11 -.06 .55 

d5_q12_4 .28 -.12 -.13 .09 -.18 .54 

d5_q11_7 .13 -.13 .04 .19 -.04 .46 

d5_q12_3 .03 .00 .11 -.10 -.15 .45 

d5_q12_6 .06 -.01 -.01 .07 .19 .44 

d3_11_5 .16 -.10 .02 .03 -.02 .42 

d3_11_4 .07 -.01 .14 .27 -.01 .42 

d4_q1 -.15 -.03 .28 .01 .02 .42 

d4_q3_1 .31 -.05 -.01 .00 .25 .38 

d5_q11_6 .13 .00 -.03 -.06 .28 .38 

d4_q3_3 .16 -.05 .21 .11 .03 .34 

d5_q12_7 .31 -.08 .06 .27 -.24 .33 

d4_q4_2 .23 .05 .13 .22 .06 .29 

d4_q4_6 -.05 .03 -.13 .26 .17 .28 

d5_q11_1 .23 .01 -.03 -.10 .10 .24 

d4_q3_2 .20 -.16 .21 .07 .13 .23 

d3_q4_4 -.04 .05 -.16 .00 .11 .20 

d3_q5 .01 .01 .02 .03 .08 .17 

 

 

I investigated the items that loaded onto specific components. In both the 

component and pattern matrix, four of the components consisted mostly of items from 

dimension five in the ACE 2016 ACE Mapping Internationalization on U.S. Campuses 

instrument. This would suggest that dimension five, known as student mobility, splits 

into four components. The fifth component consisted mostly of items from the ACE 
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dimension three, known as curriculum, co-curriculum, and learning outcomes. The last 

component consisted mainly of items from the ACE dimension six, known as 

collaboration and partnerships. The ACE dimensions one, two and four are not clearly 

shown to be separate components.   

Distributional Characteristics 

This section describes the distributional characteristics of each of the six 

dimension scores, which is the sum of all the items in each of the dimensions. Included 

are the descriptive statistics for each dimension score and a visualization of each 

dimension scores in the form of a histogram. Further, since the normality of a distribution 

cannot always be assumed (Micerri, 1989), the distribution of six dimensions will be 

investigated and classified in terms of one of the distribution types described by 

Sawilowsky et al. (1990).  

Table E11 contains the descriptive statistics for all of the six dimensions. Figures 

E4 through E9 show the histograms for the frequency distribution for dimension one to 

six respectively.  
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Table E11  

Descriptive Statistics for the Dimensions 

Statistic Dimension 

1 

Dimension 

2 

Dimension 

3 

Dimension 

4 

Dimension 

5 

Dimension 

6 

Mean 1.59 2.45 5.99 3.07 7.05 2.22 

Median 1.00 2.00 5.55 2.00 6.14 1.95 

Mode 0.00 0.00 2.38 0.00 0.00 0.00 

SD 1.53 2.15 2.93 2.95 5.3 2.11 

Skewness 0.61 0.53 0.84 0.98 0.67 0.97 

Kurtosis -0.69 -0.86 0.35 0.17 -0.12 0.82 

 

 

Figure E4 

Histogram Showing the Frequency Distribution for Dimension One 
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Figure E5 

Histogram Showing the Frequency Distribution for Dimension Two 

 

Figure E6 

Histogram Showing the Frequency Distribution for Dimension Three 
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Figure E7 

Histogram Showing the Frequency Distribution for Dimension Four 

 

 

Figure E8  

Histogram Showing the Frequency Distribution for Dimension Five 
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Figure E9 

Histogram Showing the Frequency Distribution for Dimension Six

 
 

The frequency distributions of dimensions one, two, four, and five are 

asymmetrical. Micerri (1989) argued that most frequency distributions of most data sets 

are non-normal and recommended that the distribution of some data sets be described in 

terms of their tail weights and symmetry. An investigation of the frequency distributions 

of these four dimensions shows that the highest frequency appears on the left. The 

distributions also have a long tail to the right, meaning that the distribution is right-

skewed. The distributions of these four dimensions closely resembles the extreme 

asymmetry psychometric distribution described by Sawilowsky et al. (1990).  

The frequency distribution of dimension three exhibits a distribution that is 

multimodal and lumpy. More specifically, an investigation of the dimension three 
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distribution shows that are two modes. The distribution of dimension three is similar to 

the multimodal lumpy achievement distribution described by Sawilowsky et al. (1990). 

The frequency distribution of dimension six shows a high zero count. This 

distribution could be similar to what Sawilowsky et al. (1990) described as an extreme 

asymmetry psychometric distribution. However, dimension six has a distribution more 

closely to what Hu et al (2011) referred to as a zero-inflated distribution pattern.  

Summary of the Internal Consistency Reliability and Internal Structure Validity of 

the 2016 ACE Mappings Instrument 

This section contains a summary of the findings of this report. Included is also an 

analysis of these findings. Specifically, the findings with respect to missing values, 

internal-consistency reliability, internal structure validity, and distributional 

characteristics of the 2016 ACE Mapping Internationalization on U.S. Campuses 

instrument will be discussed. 

Missing Values 

To address the internal consistency reliability and the internal structure validity of 

the 2016 ACE Mapping Internationalization on U.S. Campuses instrument, I first 

performed a missing values analysis. The missing values pie charts in Figure 2 showed 

that 4193 (15.36%) of the total values were missing. Figure 2 also indicated that 215 

(87.40%) of the cases had at least one missing value. Calculating the ratio of the number 

of missing values to the number of missing cases provides a ratio of 4193/215 (19.5). The 

fact that this ratio is greater than 1 is an indication that the missing values of the 2016 
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ACE Mapping Internationalization on U.S. Campuses survey were not missing 

completely at random (MCAR) (Meyers et al., 2017).  

To further check the randomness of the missing values, I also performed Little’s 

MCAR test. The null hypothesis for Little’s MCAR test is that the data are missing 

completely at random (MCAR) with an alpha level set at .05 (Meyers et al., 2017). The 

results of Little’s MCAR test were statistically significant (p = .000), indicating that the 

missing values were not MCAR. This implies that the simple mean missing values 

imputation used by Green and Siaya (2005) was not the most appropriate method, since 

this could result in a loss of information (Meyers et al., 2017). The multiple imputation 

method proposed by Meyers et al. (2017) would have been better suited for the missing 

values contained in the 2016 ACE Mapping Internationalization on U.S. Campuses 

survey instrument. 

Internal Consistency Reliability 

The Cronbach’s coefficient alpha (α) for each of the six dimensions range from 

.68 to .90. These are all within the acceptable range for reliability (Field, 2013). 

However, some of the corrected item-total correlation values within each of the 

dimensions were below .3. The analysis also showed that deletion of these items from the 

dimension would increase the Cronbach’s α value of the dimension. This means that the 

removal of these items can improve reliability of the dimension (Field, 2013).  

 Internal Structure Validity        

After I entered the 110 items of the 2016 ACE Mapping Internationalization on 

U.S. Campuses survey into IBM SPSS version 26, I conducted a principal component 
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analysis. Since the American Council on Education theorized that internationalization 

was a six-dimensional construct, I set the principal component analysis to return six 

components. The principal component analysis was done using both varimax and direct 

oblimon factor rotation methods. 

I investigated the scree plot produced by the principal component analysis and 

found it was identical for both the varimax and direct oblimon factor rotation. The scree 

plot does not give clear evidence of six components. A further investigation of the points 

of inflection on the scree plot suggests that there is a rationale for a three, five, or eight-

dimensional construct. The clearest point of inflection is at point six. This would indicate 

diminishing returns after the sixth point of inflection, thus providing the strongest 

evidence for a five-component construct (Field, 2013). 

Following this, I investigated the rotated component matrix produced by varimax 

and the pattern matrix produced by direct oblimon. The rotated component matrix 

showed that 71 (63%) of the items loaded onto the six components with factor loadings 

greater than .4. The pattern matrix indicated 67 (59 %) of the items loaded onto the six 

components with factor loadings greater than .4.  

I also evaluated the items that loaded onto specific components. Ideally, one 

would expect that all of the items loaded onto their respective components. However, this 

was not the case. Both the component and the pattern matrix indicated that four of the 

components consisted mostly of items derived from the ACE dimension five. The two 

remaining components was comprised mainly from ACE dimension three and six 

respectively.   



274 

 

At a more granular level, I investigated the degree to which each of the 

component consisted of items from the same dimension. There was very little difference 

between the number of items derived from the same dimension in many of the 

components. For example, 58% of the items in component two in both the rotated 

component matrix and the pattern matrix came from the same dimension. The only 

difference was in the component one of the two matrices. As a percentage, component 

one of the pattern matrix had more items from the same dimension than did component 

one in the rotated component matrix. It is for this reason that I would recommend the 

direct oblimon factor rotation method, which produced that pattern matrix. However, the 

difference is so negligible that either factor rotation method would be acceptable.   

Distributional Characteristics 

Dimensions one, two, four, and five have frequency distributions similar to what 

Sawilowsky et al. (1990) described as extreme asymmetric psychometric. These 

distributions are extremely right-skewed, and they resemble an exponential pattern. This 

aligns with the findings of the 2016 ACE Mapping Internationalization on U.S. 

Campuses survey, which indicated that the majority of the community colleges in the 

United States demonstrate low levels of internationalization.  

Dimension three had a frequency distribution more closely to what Sawilowsky et 

al. (1990) described as multimodal lumpy. More specifically, dimension three appears to 

be bimodal. Dimension three is the Curriculum, Co-Curriculum, and Learning Outcomes 

dimension in the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. 

A possible explanation for the frequency distribution of dimension three is that the 
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dimension consists of three subscales. Community colleges could be scoring higher on 

two of these subscales.  

The excessive zero counts of dimension six suggests that the distribution has a 

zero-inflated pattern. Hu et al. (2011) argued that normal sampling and the structure of 

the data could explain the high zero counts. In this specific case, dimension six is the 

Collaboration and Partnerships dimension of the 2016 ACE Mappings instrument. Under 

their mission and structure, community colleges do not form many international 

collaborations and partnerships. This structural nature of community colleges could 

explain the high zero count of dimension six. This lack of international collaboration and 

partnerships by community colleges was also one of the findings reported in the 2016 

ACE Mapping Internationalization on U.S. Campuses survey. 

Implications of the Psychometric Results for Internationalization Research 

The findings concerning the missing values have implications for 

internationalization research. The missing values analysis demonstrated that the missing 

values were not missing completely at random. The analysis demonstrated that the simple 

mean imputation method of handling the missing values was not the most appropriate. 

The more sophisticated multiple imputation (MI) method would be more suited for 

missing values of the 2016 ACE Mapping Internationalization on U.S. Campuses 

instrument.  

The 2016 ACE Mapping Internationalization on U.S. Campuses instrument has a 

high degree of internal-consistency reliability. This implies that researchers using the 

2016 ACE Mappings instrument can be assured that their research is predicated on the 
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same construct (Spector, 1992). This is very useful when researching within different 

settings. 

The findings concerning the internal structure validity of the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument also have implications on 

internationalization research. The data derived from the 2016 ACE Mappings instrument 

indicated that principal component analysis was an appropriate method to use. 

Performing the principal component analysis using both factor rotation methods and 

following the six component model of the ACE did indicate some measure of internal 

structure validity. The principal component analysis indicated that many of the items that 

loaded onto a component were derived from the same 2016 ACE Mappings dimension. 

However, on average only 69% of the 2016 ACE Mappings items loaded onto a 

component. Also, several components were comprised of the items derived from the 

same ACE dimension. Therefore, I could only prove some degree of internal structure 

validity of the 2016 ACE Mapping Internationalization on U.S. Campuses instrument. 

Thus, I could not completely verify the internal structure validity of the 2016 ACE 

Mapping Internationalization on U.S. Campuses instrument. This implies that researchers 

using the 2016 ACE Mappings instrument need to be aware that they cannot assume 

internal structure validity. In fairness to the American Council on Education, the 

organization never claimed that the 2016 Mapping Internationalization on U.S. 

Campuses instrument had internal structure validity.  

Furthermore, the findings concerning the non-normal distributional characteristics 

of the 2016 ACE Mappings dimensions also have implications on internationalization 



277 

 

research. Therefore, researchers using the data derived from the 2016 Mapping 

Internationalization on U.S. Campuses instrument should not assume normality of the 

distributions. This will have major implications on the type of statistical analysis 

researchers can be conducted using this type of non-normal data. 

Recommendations for Future Psychometric Research 

The findings of this report guide the recommendations for future psychometric 

research described in this section. The findings of the missing values analysis indicate 

that future research could handle the missing values of the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument differently. In this report, I showed 

that the missing values of the 2016 ACE Mappings instrument were not missing 

completely at random. Future researchers using the data from the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument should employ the multiple imputation 

method when handling the missing values.  

In addition, I established the internal-consistency reliability of the 2016 ACE 

Mapping Internationalization on U.S. Campuses instrument in this report. However, I 

also found that removal of certain items with low factor loadings improve the internal-

consistency reliability of the 2016 ACE Mappings instrument. Future researchers using 

the 2016 ACE Mapping Internationalization on U.S. Campuses instrument could remove 

these items to ensure that the modified instrument has a higher degree of internal-

consistency reliability.  

Furthermore, I demonstrated in this report that the 2016 ACE Mapping 

Internationalization on U.S. Campuses instrument had a measure of internal construct 
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validity. Future researchers could develop a version of the ACE Mappings instrument 

that had a higher degree of internal structure validity. More specifically, a modified 

version of the ACE Mappings instrument could ensure all of the items loaded onto a 

component and all of the items that constitute the component derived from the same ACE 

dimension. 

Finally, the distributions of the ACE Mappings dimensions were shown to be 

non-normal. Consequently, future researchers using the 2016 Mapping 

Internationalization on U.S. Campuses instrument should not assume normality of the 

dimension distributions. I would also recommend further research into the distributional 

characteristics of the 2016 ACE Mappings dimensions. This type of research will confirm 

or disprove the distributional patterns identified in this report.  

 

 

 

 

  

 

 

 

 

 

 



 

279 

APPENDIX F 

CORRESPONDENCE FROM ACE GIVING PERMISSION TO DEVELOP A SHORT 

FORM OF MAPPING INTERNATIONALIZATION INSTRUMENT AND 

REQUESTING THAT THE SHORT FORM NOT BE ADMINISTERED 
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On Thursday, April 2, 2020, 10:38:21 AM EDT, Helms, Robin <rhelms@acenet.edu> 

wrote: 

  

Thanks Ashwin – good to hear from you!  I hope you and your family and colleagues are 

doing okay in this challenging times.  Here are replies: 

 1.       Yes, you are welcome to use and adjust the survey instrument.  One question: For 

your project, you are developing, but not administering, the survey instrument, correct?  I 

ask because we will do the next iteration of the full survey in 2021, so I would worry 

about having two versions in the field at once. 

2.       Yes, you are welcome to cite the Mapping findings however you see fit. 

3.       I don’t think we have any published information on validity and reliability – partly 

because we’re dealing only in descriptive statistics. Can you can give me more 

information about what you’re looking for? 

All the best, 

Robin 

Helms, Robin <rhelms@acenet.edu> 

To:ashwin lewis 

Mon, Apr 6 at 8:22 AM 

Thanks Ashwin.  I’m officially stating that I give permission to develop the short form 

instrument and for you to cite items in the survey instrument, and/or any other ACE work 

that is publicly available and relevant to your project.  Will this email suffice in this all-

electronic, rather frenetic time? 

Many thanks again, Robin 

Robin Matross Helms, Ph.D. 

Deputy Chief Innovation Officer & 

Principal Internationalization Strategist 

American Council on Education  

One Dupont Circle, NW 

Washington, DC 20036 

Phone: (202) 939-9408 

Twitter: @RobinMHelms 

rhelms@acenet.edu 

www.acenet.edu 
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APPENDIX G 

SHORT FORM OF THE ACE MAPPING INTERNATIONALIZATION 

INSTRUMENT WITH INSTRUCTIONS 
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Instructions for the Short form of the ACE Mapping Internationalization on 

U.S. Campuses instrument 

The series of questions below are designed to help you measure the level 

internationalization of your community college. The results of the questionnaire are 

intended to give you an insight into the level of internationalization of your community 

college at the time of completing the instrument. The questions are divided into five 

different dimensions related to internationalization, and the total score for each dimension 

will be tabulated to determine your community colleges’ own unique 

“internationalization fingerprint”. The intention of this internationalization measuring 

instrument is not to rank your community college or to use it to compare your institution 

to other community colleges, but to provide you with a “snapshot” of you level of 

internationalization. The results of this internationalization “snapshot” should be used to 

inform the internationalization plans of your community college.     

Please respond to each item on each of the five dimensions based upon the scale 

below: No=0         Yes=1 

CURRICULUM INTERNATIONALIZATION DIMENSION 

1. Does your institution provide funding to faculty to internationalize their curricula? 

2. Does your institution provide workshops to faculty on how to internationalize 

their curricula? 

3. Does your institution provide workshops to faculty on how to use technology to 

enhance the international dimension of the curricula? 

Curriculum Internationalization Score: _________ 
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INTERNATIONAL STUDENT RECRUITMENT DIMENSION 

4. Does your institution have an international student recruitment plan? 

5. To recruit full-time, degree-seeking international students, does your institution 

provide scholarships? 

6. To recruit full-time, degree-seeking international students, does your institution 

provide funding for travel to recruitment officers employed by the institution? 

7. To recruit full-time, degree-seeking international students does your institution 

engage with overseas student recruiters? 

 International Student Recruitment Score: _________ 

INTERNATIONAL STUDENT SUPPORT DIMENSION 

8. Does your institution provide individualized academic support for international students? 

9. Does your institution provide orientation to the United States for international students? 

10. Does your institution provide orientation to the institution for international students? 

11. Does your institution provide ESL services to international students? 

International Student Support Score: _________ 

EDUCATION ABROAD DIMENSION 

12.  In the last year did the number of students from your institution who participated in 

international internships increase? 

13. In the last year did the number of students from your institution who participated in 

service abroad opportunities increase? 

14. In the last year did the number of students from your institution who participated in 

research abroad increase? 

Education Abroad Score: _________ 
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INTERNATIONAL PARTNERSHIPS DIMENSION 

15. Over the last three years did your institution begin or expand your international 

partnerships? 

16. Does your institution partner with an international academic institution? 

17. Does your institution Partner with a foreign government? 

International Partnerships Score: _________ 
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APPENDIX H 

MERCER UNIVERSITY IRB APPROVAL 
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