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Abstract There has been a significant paradigm shift in recent acculturation research

from a psychopathological perspective to a resilience framework. However, one indicator

of positive adaptation outcomes in acculturation—measurement of personal growth in

migration—is lacking. The purpose of this study was to develop and validate a Post-

migration Growth Scale (PMGS) for Chinese international students. A 14-item scale was

developed through in-depth interviews, item analysis and factor analysis. The scale was

initially validated in a sample of 400 mainland Chinese students studying in Hong Kong.

Exploratory factor analysis suggested two factors (interpersonal growth and intrapersonal

growth), which were cross-validated in an independent sample of Chinese international

students in Australia from mainland China (n = 154) by confirmatory factor analysis. The

PMGS showed satisfactory internal consistency reliability and concurrent validity. The

PMGS can thus be a reliable and valid instrument to measure Chinese international stu-

dents’ personal growth from overseas study experiences. Limitations were discussed and

implications were suggested.

Keywords Post-migration growth � Resilience � Scale development �
Scale validation � Chinese � International students

1 Introduction

With the process of globalization, migration is one of the central issues in our era. Many

developed countries progressively attract migrants to boost economy and tackle the

problem of aging population (Pernice et al. 2000). The traditional acculturation research

adopted a psychopathological perspective, with a focus on cross-cultural adjustment

problems and their negative impacts on migrant’s psychological deficits or mental disorder.
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However, in the past decade, there has been a significant research paradigm shift in

acculturation research from a psychopathological perspective to a resilience framework,

which values the protective mechanisms of various protective factors on positive adapta-

tion outcomes despite of a variety of acculturative stressors experienced (Pan 2011). Post-

migration growth is one of the indicators of positive adaptation outcomes in the context of

acculturation. However, only a limited number of studies have addressed this issue until

recently.

Following the research paradigm shift, studies of post-migration growth can contribute

to acculturation studies in both research and clinical perspectives. First, studies on post-

migration growth provide a more holistic view of migration experience. Past research

paradigm focuses more on the negative consequences of migration experience and can lead

to a biased and incomplete understanding of migrants’ reactions to acculturation. Positive

adaptation outcome is not only the absence of psychopathology (Felsman 1989), but also

the presence and development of positive health and competence (Luthar and Zigler 1991).

Aside from preventing the negative consequences of migration, more attention and efforts

are needed in understanding the positive changes, such as post-migration growth. However,

to date, only a few investigations have focused on positive changes as a consequence of

migration (Tassie and Whelan 2007). Second, cross-cultural transition provides excellent

opportunity for personal growth (Montuori and Fahim 2004), as intercultural encounters

can trigger intrinsic motivation for change and growth (Kim 1988). Empirical studies have

demonstrated that post-migration growth does occur when people move from their own

cultures to another, especially for international intellectuals (Gill 2007). The personal

growth experienced by international students has been reviewed in the following para-

graphs. Development of post-migration growth measurements can contribute to theory

building by operationalization of the construct and identification of its dimensions.

Researchers may use these tools to investigate topics such as the protective factors and

their mechanisms in promoting post-migration growth, or the developmental trajectory of

personal growth overtime. Thirdly, post-migration studies would have wide applications in

practical or clinical settings, such as identifying facilitation of post-migration growth as an

important goal of working with migrant groups (Linley and Joseph 2004). Development of

post-migration measures may provide practitioners with useful tools for such evaluation of

intervention effectiveness. However, as discussed later, there are very few scales available

for measuring post-migration growth. To fill the research gap, the main purpose of this

study is to develop and validate such a measure of post-migration growth.

To understand post-migration growth, the concept needs to be discussed in connection

with various concepts of personal growth that have been studied earlier. Post-migration

growth is the positive changes that occurred in migrants during the process of migration.

Past research has investigated positive changes following challenging life experiences,

using different terms including posttraumatic growth (Tedeschi and Calhoun 1996),

adversarial growth (Linley and Joseph 2004), and stress-related growth (Park et al. 1996).

Although these terms have been used interchangeably in the literature, stress-related

growth is generally preferred because research has documented growth from a broad range

of stressful encounters that may not necessarily cause trauma (Park 2004). In the migration

literature, migration is considered a stressful life experience for most migrants (Grotberg

2003) due to the existence of many acculturative stressors in the process of migration, such

as change of financial status, looking for a new job, adaptation to different cultural norms

and systems (Bennett and Rigby 1997); loss of close relationship and re-establishment of

new social network (Lou and Chan 1998); and experience of discrimination and exploi-

tation (Parra-Cardona et al. 2006). According to Aldwin and Levenson (2004), personal
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growth cannot be constrained to trauma only as small stressors can also induce positive

changes. In this sense, the concept of stress-related growth is more relevant in under-

standing personal growth in the context of migration. Stress-related growth is defined as

‘‘the perception or experience of deriving benefits from encountering stressful circum-

stances, thus going beyond one’s original level of normative functioning’’ (Vaughn et al.

2009, p. 132). Both concepts share the common factors of struggling with stressful con-

ditions and achieving a higher level of functioning than that prior to the event (Linley and

Joseph 2004). As research on post-migration growth is still in its early stage of develop-

ment, we borrow the concept of stress-related growth in the following conceptualization

and discussion of post-migration growth.

1.1 Dimensions of Personal Growth in Migration for International Students

Tedeschi and Calhoun (1996) identified three categories of perceived benefits of traumatic or

stressful experiences: changes in self-perception, changes in interpersonal relationships, and

a changed philosophy of life. In the context of acculturation, cross-cultural experience

involves many changes in ‘‘identity, relationship, routines, and ideologies about self, work,

and family’’ (Ye 2006, p. 3). Grill (2007) argued that intercultural learning may bring

personal growth in perceptions of self and others, and in the development of intercultural

competence. Gu et al. (2010) concluded that changes in international students are manifested

in language mastery, social interaction, personal development and academic outcomes,

which is a complex interaction of both human development and intercultural adaptation. In

this paper, a much broader category of intrapersonal and interpersonal dimensions of growth

(Ho et al. 2004) was adopted to review personal growth for international students as a result of

study abroad. The next two sections describe this two-part category.

1.1.1 Intrapersonal Dimension of Growth in Migration

Exposure to another culture provides an opportunity to learn about oneself (Montuori and

Fahim 2004), and bring out a change in the perception of self. Learning and growing from

their overseas study experiences, international students have been found to become inde-

pendent, strong, assertive, and thoughtful (Brown and Brown 2009); change their per-

spectives and life priorities (Brown 2009); become more individualistic in their attitudes

and opinions (Tarry 2011); feel a sense of accomplishment; express gratitude and appre-

ciation for the chance to study overseas (Andrade 2006); increase confidence in themselves

and in their skills and knowledge (Campbell 2010); gain broad life experiences and interests

(Gu et al. 2010); develop trust, value others, make life choices, and increase their depth of

compassion (Levine 2009); and be more accepting of certain issues in romantic relation-

ships (Delevi and Bugay 2010). Most of the participants in Gu et al.’s (2010) study indicated

that they became ‘‘organized in managing their time for studies; committed to their course

of study; confident about using a great range of study skills; comfortable in small group

discussion; and confident about managing independent study’’ (p. 18).

Similar personal growth in self-perception, especially in the area of academic work, has

been documented for Chinese international students. For example, Warring (2010) found

that a group of Chinese students in New Zealand gained more confidence and greater

responsibility for their learning. Gill (2007) also indicated that overseas study in the United

Kingdom helped Chinese postgraduate students develop academic confidence and com-

petence in independent and creative writing; reconstruction of self-identity, and changed

their ways of thinking and perceiving. The experience of studying in Hong Kong also helps
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mainland Chinese students promote their academic and professional growth, and enhance

their individual perspectives on internationalization (Li and Bray 2007). Chinese inter-

national students also show a clearer career development plan after studying outside the

Mainland (Dimmock and Leong 2010).

Another aspect of the intrapersonal dimension of personal growth for internationals

students is manifested in enhanced intercultural competence. Exposure to a new culture

offers a chance for international students to enhance their cross-cultural communication

skills and intercultural competence, such as growing in their tolerance and acceptance of

new practices and values (Brown 2009); developing an attitude of open-mindedness toward

cultural differences (Andrade 2006); valuing and respecting different views (Campbell

2010); increasing cross-cultural awareness (Mapp et al. 2007); gaining more understanding

of the host culture, becoming more appreciative of their home culture and accepting people

with different attitudes and values (Gu et al. 2010); and improving host language profi-

ciency (Yu 2010). Similar growth in intercultural competence was reported for Chinese

international students. For example, Hong Kong Chinese students were reported to enhance

their understanding and appreciation of other worldviews after a short-term experience in

England (Jackson 2006). Mainland Chinese students were also found to understand more

about the diversity of the host society and culture from their experiences of studying in

Hong Kong (Li and Bray 2007).

1.1.2 Interpersonal Dimension of Growth in Migration

Overseas study experience involves separation from social networks at home and re-

establishment of a new social network in the host society. This process provides not only

acculturative stress but also opportunities for international students to re-construct their

interpersonal networks and relationships. A significant growth of cross-cultural adaptation

for Chinese international students is their engagement in relationships (Gill 2007). Gu et al.

(2010) found that improved interpersonal and communication skills was one of the greatest

benefit in personal development reported by international students. Gill (2007) also indi-

cated that overseas study may help Chinese postgraduate students build new relationship

networks in the United Kingdom and gain more understanding of others. Similarly,

Jackson (2006) found that a short-term experience in England enabled a group of Hong

Kong Chinese students to develop greater interpersonal skills. The interaction with dif-

ferent educational and cultural environments not only enables international students to

improve their interpersonal skills, knowledge and attitudes, but also helps them function

effectively in both host and home countries (Gu et al. 2010) and increase their sense of

commitment, that is, having a positive sense of one’s membership and a sense of belonging

(Syed and Azmitia 2009).

1.2 Measures of Personal Growth in Migration

Despite the growing research interest on personal growth in migration, most studies have

been qualitative (e.g. Brown 2009; Dimmock and Leong 2010; Gill 2007; Gu et al. 2010;

Jackson 2006). To date, there is no instrument measuring personal growth from migration,

especially for international students. In the broader area of posttraumatic growth or stress-

related growth, there are two primary measures. One is the Posttraumatic Growth Inventory

(PTGI), which includes five factors—new possibilities, relating to others, personal

strength, spiritual change, and appreciation of life (Tedeschi and Calhoun 1996). Ho et al.

(2004) revised the PTGI to a 15-item scale with two dimensions (i.e., intrapersonal and
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interpersonal dimensions) to measure posttraumatic growth of Chinese cancer patients. The

other is the Stress-Related Growth Scale (SRGS), which assesses a single unitary factor of

personal growth after experiencing stressful life events (Park et al. 1996). These growth

measures have several limitations. First, whether personal growth is a uni-dimensional or

multi-dimensional construct seems inconsistent. Second, both PTGI and SRGS assess

general growth in the aftermath of traumatic or stressful life events, but dimensions of

personal growth may vary across different forms of stressful life experience (e.g. Ho et al.

2004; Powell et al. 2003). Some items of growth in a specific context, such as migration,

may not be covered in the general measurement of post-traumatic growth. For example,

current measures do not include items related to growth in intercultural competence, which

is unique to the context of migration. Further, growth in academic work from overseas

study has not been covered in current measures either. At the moment, measurements

specifically designed to assess positive changes in cross-cultural adaptation, especially for

international students, are lacking. Third, the creation of the original item pools of both

measures was based on either literature review or clinical/personal experience. None of the

items were developed through in-depth interview of target participants. Finally, dimensions

of personal growth may vary across different cultural groups (Ho et al. 2004; Tassie and

Whelan 2007). The Chinese version of the PTGI demonstrated different factor structures

from that reported in the original one (Ho et al. 2004). As argued by Ho et al. (2004), some

dimensions of personal growth may be universal, but others may be constrained by culture.

In this sense, personal growth measures developed in Western populations may not be

completely applicable to Chinese people. Items in both PTGI and SRGS are highly indi-

vidualist-oriented, which may not capture the real picture of personal growth for collec-

tivistic communities, such as Chinese people. Some culturally relevant items may not be

included in these measures. For example, items related to family, which is perhaps more

central in Chinese culture than some other cultures, are not highlighted in current mea-

sures. As the largest populations in the world, and the rapidly growing body in interna-

tional students, developing and validating a new instrument to measure post-migration for

Chinese international students will help us understand and quantify the positive changes

occurred in their overseas study.

1.3 Correlates of Personal Growth in Migration

As most of the studies exploring personal growth in migration were qualitative, we bor-

rowed the findings from the literature on correlates of stress-related growth because some

correlates may also be applicable or relevant to post-migration growth. Stress-related

growth seems to show some linkage with psychological well-being. A meta-analytic review

of 87 empirical studies showed that stress-related growth was related to less depression and

more positive well-being (Helgeson et al. 2006). Negative correlation of post-traumatic

growth and depression has been reported in various groups, such as stroke survivors

(Gangstad et al. 2009), AIDS patients (Millam 2004), and sexual assault victims (Frazier

et al. 2001). Post-traumatic growth was also found to be negatively associated with emo-

tional distress among urban teens (Ickovics et al. 2006), negative emotions among Chinese

cancer survivors (Ho et al. 2004), and anxiety and anger in the aftermath of the 9/11 terrorist

attacks (Milam et al. 2005; Park et al. 2008). On the other hand, post-traumatic growth was

reported to have positive correlation with positive psychological well-being, such as

positive affect (Lelorain et al. 2010; Rabe et al. 2006) and life satisfaction (Mols et al. 2009;

Mosher et al. 2006). Thus, positive and negative affect as well as life satisfaction were

chosen as the indicators of criterion measurement for post-migration growth.
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1.4 Purpose of the Study and Hypothesis

The purpose of the study is to develop the Post-migration Growth Scale (PMGS) for

Chinese international students, and initially validate the instrument in a group of mainland

Chinese postgraduate students in Hong Kong. The following hypotheses were proposed:

1. PMGS positively correlates with a positive affect and life satisfaction.

2. PMGS negatively correlates with negative affect.

2 Study 1: Development of Item Pool and Item Selection

2.1 Development of Item Pool

An item pool was generated by in-depth interviews with 20 mainland Chinese postgraduate

students at the University of Hong Kong. Sixty percent (n = 12) of the informants were

female; 60 % (n = 12) were PhD students and 40 % (n = 8) were MPhil students; 55 %

(n = 11) were married and 45 % (n = 9) were single. The age of the informants ranged from

24 to 40, and they had resided in Hong Kong from 1 to 6 years. The interview guidelines were

adapted from the relevant literature (e.g. Davis et al. 1998; Pakenham et al. 2004; Tugade and

Fredrickson 2004). Informants were asked the following questions: (1) What stressor or

difficulties have you experienced in Hong Kong? (2) Despite all the stressors or difficulties you

have experienced in Hong Kong, do you find any potential gains, growth or positive changes

from the experience of dealing with these stressors/difficulties? If yes, what are they? The

interview was conducted in Chinese and was audio-taped upon approval. All audio tapes were

transcribed, and the qualitative data were open coded into different themes. The analysis was

conducted in NVivo 1.3. The coding was subjected to an inter-coder checking by a group of

experienced social-work researchers at the Centre on Behavioural Health of the University of

Hong Kong. Seven themes (i.e., personality improvement; language and academic compe-

tence; career development; lifestyle; coping ability; family relationship; interpersonal rela-

tionship and communication skills) were generated for post-migration growth. Items were

selected from each theme to form an initial item pool with 71 items. The item pool was

reviewed by two experts in acculturation research for appropriateness and representativeness

of the items for the construct. It was further checked by seven mainland Chinese postgraduate

students for comprehensiveness and overlapping. Items with ambiguous meaning or more than

one meaning were deleted. As a result, a 54-item draft scale was eventually formulated. Like

the Post-traumatic Growth Inventory, the items could not be worded in a negative direction to

control for acquiescence response bias because these items were designed to measure positive

change as a result of experiencing negative events (Tedeschi and Calhoun 1996). Furthermore,

the disadvantages of the inclusion of items worded in an opposite direction outweigh its

benefits (DeVellis 2003). For example, inclusion of both positive and negative wording items

may cause a ‘‘wording effect’’, which might produce undesired components and make factor

structure more complicated (Ye 2009). Negatively worded items may also cause confusion to

respondents (DeVellis 2003). Therefore, the items were designed with positive wording.

2.2 Item Selection

The 54-item draft scale was further refined by item analysis in a sample of 189 mainland

Chinese postgraduate students in Hong Kong. The participants came from four universities
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in Hong Kong: The University of Hong Kong (60 %), City University of Hong Kong (22 %),

The Chinese University of Hong Kong (12 %), and Hong Kong University of Science and

Technology (6 %). Twenty-eight percent of the participants had been in Hong Kong for

\1 year, 20.1 % for 1–2 years, 30.7 % for 2–3 years, and 20.1 % for more than 3 years.

The absolute skewness and kurtosis of all items were within the acceptable range of

\2.0 and\7.0, respectively (Curran et al. 1996), which demonstrated normal distribution

of item scores. As factor analysis is a good means to evaluate items (DeVellis 2003),

principal component analysis (PCA) was conducted for the 54 items with the ration method

of Varimax with Kaiser Normalization. The Kaiser–Meyer–Olkin measure of sampling

adequacy is 0.93, indicating adequate sample size (n = 188) for exploratory factor analysis

(EFA) (Kaiser 1974). In relation to determining the number of factors to extract, previous

studies (e.g. Zwick and Velicer 1986) have pointed out that the commonly used methods

such as scree test or Kaiser’s rule of eigenvalue greater than 1 tend to be unreliable or over-

extract factors, whereas parallel analysis provides one of the most accurate approaches to

estimating the number of factors underlying the structure. The present study utilized the

parallel analysis program provided by O’Connor (2000), in which the 95th percentile

eigenvalues were estimated based on 1,000 datasets with permutation and then used to

determine the number of factors. A factor will be extracted when its eigenvalue is larger

than the corresponding one resulting from parallel analysis (see Crawford et al. 2010;

Longman et al. 1989). The results indicated that four factors can be extracted. Items were

retained based on the following criteria: (1) their factor loadings on a factor exceed 0.50;

and (2) the difference between an item’s factor loading on two factors should be larger than

0.10. As a result, seventeen items were retained.

3 Study 2: Testing of Factor Structure and Scale Validation

3.1 Research Method

3.1.1 Data Collection

Ethical approval was obtained from the Human Research Ethics Committee of the

University of Hong Kong. Quota sampling with a gender ratio of 1:1 was adopted to collect

the data. Both hardcopy and online questionnaires were distributed, with a consent form

elaborating the purpose of the study and explaining the voluntary and confidential nature of

the research. Hard copies of the questionnaires were distributed to student residential halls

and forwarded by a snow-balling approach. An invitation letter with a web link to the

online questionnaire was sent out through the university’s webmail system and posted on

the electronic bulletin board of the Mainland Chinese Students and Scholars Association

(MCSSA). Participants were asked to write down their university email addresses on a

separate sheet to avoid duplicate responses. The questionnaire was administered in Chinese.

A souvenir was sent to each student who returned a completed questionnaire.

3.1.2 Participants

A total of 400 valid questionnaires were collected, including 256 electronic responses and

146 hardcopy questionnaires (response rate of hardcopy questionnaire = 36.8 %). Half

were male and half were female. In terms of the length of their residence in Hong Kong,

45.6 % resided for \1 year; 19.8 % for 1–2 years; 18.0 % for 2–3 years; and 16.8 % for
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more than 3 years. Sixty-four percent were registered in PhD programs, and 36.0 % in either

MPhil or Master programs. Eighteen percent were younger than 23; 67.3 % ranged from 24 to

30; and 14.8 % were older than 30. Most (74.8 %) were single; and 24.3 % were married. The

majority (89.3 %) had no religious beliefs; and 10.7 % followed a religion.

3.1.3 Measurements

3.1.3.1 Post-migration Growth Scale for Chinese Student (PMGS) The 17-item PMGS,

which measures positive changes that Chinese international students experience as a result

of overseas study, was subjected to scale validation. Participants were asked to rate on a

6-point Likert scale (from ‘‘1’’ = ‘‘not at all’’ to ‘‘6’’ = ‘‘a great deal’’) about the degree

they experienced each item after arriving in the host society (i.e., Hong Kong). The mean

of all the items was calculated as the scale score, with higher scores indicating higher

levels of growth in the process of acculturation.

The following instruments were used as criterion measurements to evaluate the con-

current validity of the PMGS.

3.1.3.2 Chinese Affect Scale (CAS) Positive and negative affect was measured by the

CAS (Hamid and Cheng 1996), which was specially developed for Chinese-speaking

people. It includes 20 items and two subscales: Positive Affect Subscale (PAS) and

Negative Affect Subscale (NAS). Ten items measure positive affects, such as happiness,

peacefulness, joy and contentedness. The other ten items assess negative affects, such as

sadness, depression, disappointment, and helplessness. Participants are asked to indicate

how they felt in the past month. All items are rated on a 6-point Likert scale (from

‘‘1’’ = ‘‘not at all’’ to ‘‘6’’ = ‘‘extremely’’). The Cronbach alpha coefficient was 0.92 for

the PAS and 0.89 for the NAS; the split-half reliability was 0.90 for the PAS and 0.88 for

the NAS in this study. The average inter-item correlation was 0.52 for the PAS and 0.45

for the NAS in this study. The 2-week test–retest reliability was 0.75 for the NAS and 0.78

for the PAS, and the 1-month test–retest reliability was 0.71 for the NAS and 0.67 for the

PAS (Hamid and Cheng 1996). The NAS was found to be significantly positively corre-

lated with neuroticism, negative self-appraisal, stress, and pessimism; and the PAS was

found to be significantly positively correlated with extraversion, positive self-appraisal,

optimism, and self-esteem (Hamid and Cheng 1996).

3.1.3.3 Satisfaction with Life Scale (SWLS) The SWLS (Diener et al. 1985) measures

global life satisfaction. It consists of five items that are rated on a 7-point Likert scale that

ranges from ‘‘1’’ (totally disagree) to ‘‘7’’ (totally agree), thus total scores fall between 5

and 35, with high scores indicating high levels of global life satisfaction. In this study, the

Cronbach alpha coefficient of the scale was 0.87, and the Guttman split-half reliability was

0.85. The average inter-item correlation was 0.60, with a range of 0.46–0.79.

3.2 Data Analysis

Principal component analysis (PCA) was conducted to identify the latent factor structure of

the PMGS. Before conducting PCA, several statistical assumptions necessary for the

analysis, such as the Kaiser–Meyer–Olkin measure of sampling adequacy and Bartlett’s

test of sphericity, were tested. PCA was conducted with the ration method of Varimax with

Kaiser Normalization. Parallel analysis was used to determine the number of factors to be
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extracted. Items were retained on the following criteria: (1) their factor loadings on a factor

exceed 0.60; and (2) the difference between an item’s factor loading on two factors should

be larger than 0.25. Internal consistency reliability was calculated by Cronbach’s alpha

coefficient and Guttman split-half reliability, average inter-item correlations and corrected

item-total correlations. Concurrent validity was evaluated by correlating the PMGS score

with CAS and SWLS.

3.3 Results

3.3.1 Factor Structure

The Kaiser–Meyer–Olkin measure of sampling adequacy was 0.93, and Bartlett’s test of

sphericity was statistically significant (v2 = 4155.01, df = 136, p \ .001), which satisfied

the statistical assumptions for EFA (Ang and Huan 2006). Comparing the resulting

eigenvalues against those from parallel analysis, it was clearly indicated that the first two

factors (eigenvalue = 8.53 for Factor 1, and eigenvalue = 1.56 for Factor 2) should be

extracted. Three items that did not meet the retaining criteria were excluded (i.e. The factor

loadings of two items were\0.60, and one item’s difference of factor loadings on the two

factors was \0.25). As a result, the final version of the PMGS comprised of two factors

with 14 items. The results of the PCA were presented in Table 1. Factor 1 consisted of

seven items related to post-migration growth of migrants’ relationship with others, and was

named Interpersonal Growth (30.21 % of total variance). Factor 2 consisted of seven items

of post-migration growth associated with migrants themselves, and was named Intraper-

sonal Growth (29.13 % of total variance). The two factors explained 59.34 % of the total

variance.

3.3.2 Internal Consistency Reliability

The internal consistency reliability of PMGS was highly satisfactory. For the total score of

the PMGS, Cronbach’s alpha coefficient and Guttman split-half reliability were 0.93 and

0.79, respectively. Cronbach’s alpha coefficients for the two subscales were 0.90 for Factor

1 and 0.89 for Factor 2. The Guttman split-half reliabilities of the two subscales were 0.87

for Factor 1 and 0.85 for Factor 2. The two subscale scores were highly correlated with the

total score (r1 = 0.93, p \ .001; r2 = 0.90, p \ .001), and moderately correlated with

each other (r = 0.68, p \ .001). The average inter-item correlations were all moderate

(r = 0.47, r1 = 0.57, r2 = 0.53). The individual inter-item correlations ranged from 0.23

to 0.78. These results suggested high internal consistency of the measurement (Clark and

Watson 1995). In addition, the corrected item-total correlations of each item were all

moderate, from 0.54 to 0.75 (see Table 1).

3.3.3 Concurrent Validity

It was expected that the PMGS score would be positively associated with positive

dimensions of psychological well-being and negatively associated with negative dimen-

sions of psychological well-being. The correlational relationships of the PMGS score and

the criterion measurements were all as expected. The PMGS total score and its two sub-

scores had significant positive correlations with positive affect (r = 0.31, p \ .001;

r1 = 0.23, p \ .001; r2 = 0.35, p \ .001) and life satisfaction (r = 0.36, p \ .001;
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r1 = 0.27, p \ .001; r2 = 0.39, p \ .001), and had significant negative correlations with

negative affect (r = -0.19, p \ .001; r1 = -0.10, p \ .05; r2 = -0.26, p \ .001).

4 Study 3: Cross-Validation of the Factor Structure

4.1 Research Method

4.1.1 Data Collection

In order to cross-validate the factor structure of the PMGS, the 14-item scale was

administered to an independent sample of mainland Chinese international students in an

Australian university. Ethical approval was obtained from the University of Melbourne.

Table 1 Rotated factor pattern coefficients for the PMGS, corrected item-total correlation, means and
standard deviations

Item Factor 1 Factor 2 r M SD

Factor 1 Interpersonal growth (7)

11. I realize the importance of family to me,
and cherish the relationship with my family.

0.761 0.199 0.63 4.94 1.09

8. I have learned to take care of and take more
responsibility on my family.

0.760 0.278 0.70 4.55 1.14

12. I take things easy. 0.726 0.122 0.55 4.59 1.15

13. I am more mature in handling romantic
relationships.

0.712 0.280 0.66 4.59 1.23

14. Although my family and I are apart, I have learned
how to communicate with them.

0.710 0.247 0.62 4.63 1.09

9. I am able to relate to others with a peaceful mind. 0.683 0.376 0.72 4.49 1.15

10. I have learned how to make friends and cherish
friendship.

0.671 0.356 0.67 4.50 1.14

Factor 2 Intrapersonal growth (7)

7. I have found a lifestyle and learning method
which is applicable to me.

0.214 0.797 0.66 4.29 1.13

5. My self-confidence in overcoming difficulty and
coping with stress has improved.

0.247 0.785 0.75 4.53 1.04

1. I have an initial plan for my future career
development.

0.093 0.761 0.54 4.36 1.15

4. I have learnt to perceive stress and difficulties
in a more positive way.

0.394 0.726 0.74 4.57 1.02

3. I have more understanding of myself, including
my strengths and weaknesses.

0.386 0.687 0.70 4.52 0.99

6. I have learned how to communicate with people
from different cultural backgrounds.

0.237 0.679 0.59 4.29 1.10

2. I have become more down-to-earth. 0.405 0.664 0.71 4.49 1.12

Bold-italic items refer to the factor loading of the item in the factor to which it was extracted

Extraction method: principal component analysis

Rotation method: varimax with Kaiser normalization

r corrected inter-item correlation, M mean, SD standard deviation
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Data collection followed a similar procedure to that in study 2. An invitation letter with a

web link to the online questionnaire was sent to the email addresses of Chinese interna-

tional students at the University of Melbourne with the help of the international student

office. Hard copies of the invitation letter were posted on the University of Melbourne

campus.

4.1.2 Participants

A total of 154 completed questionnaires were collected from Chinese international students

coming from mainland China. Sixty-four percent were female and 36 % were male. Thirty-

four percent had stayed in Australia for \1 year; 18.8 % for 1–2 years; 17.5 % for

2–3 years; and 29.4 % for more than 3 years. Forty percent were studying in a PhD

program, and almost half (52.6 %) in a Master/MPhil program. Sixty-one percent were

younger than 23 years old; 37.0 % aged between 24 and 30; and 1.9 % were older than

30 years old. The vast majority (92.9 %) were single, and 5.8 % were married. Most

(85.1 %) had no religious beliefs, and 14.9 % followed a religion.

4.2 Data Analysis

A confirmatory factor analysis was done with the Australian sample to examine the rep-

licability of the factor structure obtained from the Hong Kong sample. As the examination

of the data showed that multivariate normality was not met, Robust Maximum Likelihood

(RML) with asymptotic covariance matrix was applied to the model estimation (Jöreskog

and Sörbom 2004). Goodness of model fit was assessed with several indices in combi-

nation. According to Hu and Bentler (1999), RMSEA (Steiger 1990) B0.06 and SRMR

(Bentler 1995) B0.08 indicate a good model fit, while values of 0.95 or above for NNFI

(also known as TLI; Tucker and Lewis 1973) and CFI (Bentler 1990) are required for an

acceptable fit. In addition, a relative Chi square (i.e., v2/df) smaller than 5 also indicates an

acceptable fit (Carmines and McIver 1981). The measurement model was specified based

on the results of principal component analysis, with all items loading on their respective

factors and no cross-loading or error covariance allowed.

4.3 Results

The results showed that the factor structure provided a satisfactory fit to the data [v2 (df = 76,

n = 154) = 154.50, p \ .01, RMSEA = 0.082 (90 % CI = 0.063–0.10), SRMR = 0.071,

NNFI = 0.96, CFI = 0.97, v2/df = 2.03]. Parameter estimations including factor load-

ings, factor correlation, and error variances are presented in Fig. 1. As shown in the diagram,

all factor loadings were above 0.50 and statistically significant. It was observed there was a

strong correlation between interpersonal and intrapersonal growth factors (r = 0.76), indi-

cating an overlap of about 50 % of their variances. In order to test whether the differentiation

between the two factors is necessary, a single-factor model was estimated and compared with

the two-factor one. If both models fit the data similarly well, then the two factors can be

regarded as essentially the same and no differentiation between them is needed. The result

showed that most goodness of fit indices of the single-factor model were generally worse than

the cut-off values [v2 (df = 77, n = 154) = 223.36, p \ .01, RMSEA = 0.111 (90 %

CI = 0.095–0.13), SRMR = 0.081, NNFI = 0.93, CFI = 0.94, v2/df = 2.90]. More

importantly, there was a large and significant increase in v2 (i.e., Dv2 = 68.86, df = 1,
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p \ .001), indicating that the single-factor model provided a much worse model fit to the data.

The finding lent empirical support for the differentiation between the two factors (i.e.,

interpersonal growth and intrapersonal growth). As a supplementary analysis, the initial

4-factor structure was also examined by CFA. Since three poor items were deleted in

Study 2, only 3 factors would be tested. Results showed that the model fit was acceptable [v2

(df = 74, n = 154) = 144.74, p \ .01, RMSEA = 0.079 (90 % CI = 0.060–0.98),

SRMR = 0.077, NNFI = 0.96, CFI = 0.97, v2/df = 1.96]. However, two of the factors

were highly correlated with r = 0.96. When these two factors were combined, the loading

pattern was generally comparable to the two-factor structure tested above, which was more

parsimonious and interpretable. The evidence lent further support for the final two-factor

solution.

5 Discussion

5.1 Psychometric Properties of Post-migration Growth for Chinese International

Students

The purpose of this study was to quantify the post-migration growth of Chinese interna-

tional students. A 14-item scale (PMGS) was developed and validated to assess personal

growth in the process of acculturation for these students. Reliability tests showed highly

satisfactory reliability for the PMGS. Specifically, Cronbach’s alpha coefficients and

Guttman split-half reliabilities were adequate for both the total scale and two subscales.

The high correlations of the total score and sub-scores indicate that the two factors measure

the same construct. The moderate correlation of the two sub-scores implies that they

measure different dimensions of the construct. Further cross-validation of the factor

structure in an independent sample confirmed the factor structure of the scale and sup-

ported the differentiation of the two factors. The moderate average inter-item correlations

suggest that the items represent different information concerning post-migration growth

but with a certain degree of relevance. Correlations of PMGS and criterion measurements

showed the expected directions, indicating some evidences for good concurrent validity.

To conclude, PMGS shows good psychometric properties in terms of high internal con-

sistency reliability and satisfactory concurrent validity.

5.2 Dimensions of Post-migration Growth for Chinese Students

The PMGS shows two dimensions of personal growth for Chinese international students as

a result of migration: intrapersonal and interpersonal. This result is inconsistent with the

five-factor structure in the PTGI and the uni-dimensionality in the SRGS, but is consistent

with the bi-dimensionality in the Chinese PTGI to measure posttraumatic growth in Chi-

nese population (Ho et al. 2004). The disparity with Western literature makes sense as

socio-cultural environment shapes the nature of positive change (Brennan 2001). The

results show that post-migration growth appears to be a bi-dimensional construct for

Chinese people.

The intrapersonal dimension of post-migration growth includes increased sense of

hardiness to overcome difficulties in life, development of clear life goals and suitable

lifestyle, and enhancement of understanding of self. For example, items 5 (i.e. ‘‘My self-

confidence in overcoming difficulty and coping with stress has improved’’ and item 4 (‘‘I

have learnt to perceive stress and difficulties in a more positive way’’) reflects that Chinese
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international students are able to enhance their coping abilities by learning from the

experiences of handling difficulties while studying overseas. It is consistent with the

argument that increased resilience is one of the benefits of long stays (Inkson and Myers

2003). It also validates the assertion that psychological preparedness, the capacity to be

better prepared for subsequent tragedies and to be less traumatized, is one aspect of stress-

related growth (Janoff-Bulman 2004). Migration provides an opportunity for international

students to rely on themselves to survive and flourish (Gu et al. 2010), and to develop their

strengths and build the capacity to cope with stress (Brown 2009). Item 1 (‘‘I have an initial

plan for my future career development’’) and item 7 (‘‘I have found a lifestyle and learning

method which is applicable to me’’) involves developing a clear life and career goal as well

as appropriate lifestyle. It is consistent with previous findings that overseas study helps

international students develop career and life goals (Gill 2007). As majority (85.2 %) of

the participants in this study were younger than 30, choosing an occupation and setting life

goals are the main life task for this group (Levinson 1986). In the context of overseas

study, international students experience vastly different life and study environments. This

exposure may initiate reflection on what they want to do and what life they want to live in

the future. In addition, the intrapersonal dimension of post-migration growth also involves

a better understanding of self (item 3), enhanced intercultural communication skills (item 6),

and good personality quality (item 2).

C10.73

C2 0.46

C3 0.49

C4 0.36

C50.31

C6 0.70

C70.64

C80.45

C90.39

C100.64
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Factor 1 1.00
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Fig. 1 Confirmatory factor
structure of the PMGS. Factor 1
interpersonal growth, factor 2
intrapersonal growth
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The interpersonal dimension of post-migration growth involves appreciation of the

family relationship and enhancement of interpersonal relationship. Specifically, item 11

(‘‘I realize the importance of family to me, and cherish the relationship with my family’’);

item 8 (‘‘I have learned to take care of and take more responsibility for my family’’) and

item 14 (‘‘Although my family and I are apart from each other, I have learned how to

communicate with them’’) all indicate the recognition of the importance and commitment

of family to the individual, and the improvement of one’s communication skills with his/

her family members. For international students, migration involves separation from their

families, that is, physical loss of a familiar social network. The homeland network is an

important source of social support before they could establish a new social network in the

host society (Gill 2007). In addition, as most Chinese families pay for their children’s

costly overseas study, Chinese students may come to understand why their parents have

done so and thus reappraise their parents’ expectations toward them. Thus, it is not sur-

prising that they may realize and cherish the importance of the family relationship and

learn alternative ways to communicate with their family members. The rest of the items in

this dimension indicate improvement of interpersonal skills and appreciation of relation-

ship with others. By interacting with the host society, international students are able to gain

more understanding of others (Gill 2007), and broaden their social networks and develop

new relationships (Rayn 2000). The interpersonal dimension suggests that interpersonal

growth is an important aspect of personal growth for people from a collectivistic culture,

such as Chinese culture.

5.3 Research and Clinical Implications

This study has both research and clinical implications. As empirical study of post-

migration growth is in its infancy (Weiss and Berger 2008), this study is the first attempt to

quantify personal growth in migration, especially for Chinese international students. Such

an investigation is likely to contribute to the growing body of research concerning stress-

related growth and resilience in the context of acculturation. It also is the first important

step toward understanding the positive side of the cross-cultural experience for migrant

groups. On the other hand, the newly-developed PMGS provides practitioners who work

closely with international students, especially with overseas Chinese students, a useful

clinical tool for assessing personal growth during overseas study. The scale may also serve

as an effective outcome measure for resilience-based intervention for international students

to help them achieve positive adaptation outcomes in their acculturation into host societies.

5.4 Limitations and Future Research Direction

There are several limitations we should keep in mind. First, as argued by Park and Lechner

(2006), one limitation of the self-reporting approach is whether participants report what

they actually feel remains unknown. Second, only positively worded items were included

in the PMGS. Future research may consider including some negatively worded items to

avoid acquiescence response bias but not score these items. Third, the stability of the

PMGS over time was not tested in this study. Future research should assess the test–retest

reliability of the scale. Fourth, this study used mainland Chinese students in Hong Kong

and Australia as samples to develop and validate the scale. Future research should validate

the scale among Chinese international students in other countries/regions. Finally, future

research may focus on investigating the protective factors of post-migration growth and

their protective mechanisms by using the resilience framework as a guideline.
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