
education 
sciences

Article

The Part and Parcel of Doctoral Education: A Gap Analysis
between the Importance and Satisfaction of the Experience

Gregory Siy Ching 1,* , Yueh-Luen Hu 2 and Amy Roberts 3

����������
�������

Citation: Ching, G.S.; Hu, Y.-L.;

Roberts, A. The Part and Parcel of

Doctoral Education: A Gap Analysis

between the Importance and

Satisfaction of the Experience. Educ.

Sci. 2021, 11, 481. https://doi.org/

10.3390/educsci11090481

Academic Editors:

Marija Kuzmanović and

Dragana Makajić-Nikolić
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Abstract: The doctoral student experience is complex and multifaceted, and although it is increasingly
examined in higher education research, there is still much to explore and understand about the topic.
Despite expanding discourse, few investigations have been conducted in the East Asian context with
multiple universities and fields of study. The present paper aimed to overcome these limitations
with research conducted in two Taiwan universities with 94 doctoral student subjects. The study was
designed as a quantitative cross-sectional survey using gap analysis. Results showed that within three
dimensions (experience with mentors, peers, and curricular engagements) nine distinct variables
were validated. The importance of peer interaction and support from mentors were noted as key
components for a successful, enjoyable doctoral experience within the Taiwan context.

Keywords: Taiwan context; gap analysis; quantitative cross-sectional survey; peer interactions;
support from mentors

1. Introduction

Strict compliance with mask wearing and social distancing in Taiwan during the
onset of the 2020 COVID-19 pandemic helped higher education institutions (HEIs) in the
respective system to remain open [1,2]. Taiwan HEIs appeared to have fewer pandemic-
related challenges in comparison to universities in other nations. Nonetheless, Taiwan
HEIs continue to be confronted with systemic challenges that threaten the survival of
universities nationwide [3]. These challenges stem partly from the need to obtain a more
competitive stance in the global university rankings [4]. In tandem with this, the shrinking
student population, due to consecutive years of declining birthrates [5] and escalating
student dropout rates [6], adds to the fragility of Taiwan HEIs. Taiwan decision makers
have responded with a shift from reliance on administration and policy for guidance to
neoliberal management styles [7]. This shift blurs the academic identities of students,
faculty, and staff who are involved with the core mission of HEIs for research, teaching,
and service [8].

Scholars have noted the significance of academic identity, defined here as a product
of social interaction within an institution [9,10] that exposes the accepted practices and
social agents of groups and programs within university settings. Traditional definitions
have encompassed the motivations, interests, and competencies of a specific profession [11]
with emphasis on the development of academic identity to ensure a successful career in
academia [12]. Academic identity is affected by an individual’s background, motivations,
experiences, and perception of future academic careers [13]. Meaning that it is shaped
by self-regulation [14] and the academic freedom to make decisions about teaching and
research. Henkel [15] suggested there is a renewed focus in studies of academic identity
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because traditional definitions have become distorted with increasing reliance on neoliberal
management styles.

Research addressing the complexity of academic identity in doctoral education has
expanded [16–19]. Transitioning from previous professional lives with distinct identities
to academic identities within the context of doctoral education is an arduous process
with gaps in understanding. Many studies have emphasized that the doctoral journey
initiates prospects for scientific research and contributes to the ongoing development of
highly qualified specialists. Yet, doctoral education represents far more than hard work
toward recognition of expertise in a field of study; in tandem with this is development
of an academic identity that positively impacts future career aspirations and the overall
sustainability of HEIs [20].

Despite the expanding discourse, few investigations have been conducted in the East
Asian context with multiple universities and fields of study. Nor has previous research
investigated the interactions between specific factors in terms of perceived importance and
satisfaction with the type of experiences and the social agents involved. This area remains
largely unexplored in the East Asian context. In response, the present paper aimed to
overcome these limitations with research conducted in two Taiwan universities. The study
was designed as a quantitative cross-sectional survey using gap analysis, wherein data were
collected at one given point in time across a predefined group of doctoral students [21].
The aim was to what examine doctoral students identified as on-the-ground concerns
and challenges encountered during their journey in doctoral education and formation of
academic identities. Beginning research objectives included:

• Validate an instrument to measure Taiwanese doctoral students’ experiences;
• Perform a gap analysis between perceived importance and satisfaction;
• Identify predictors of academic identity development in doctoral students.

2. Materials and Methods
2.1. Study Design and Participants

The study was designed as cross-sectional quantitative survey research [21]. Cross-
sectional methods are useful for examining studies that cross different sections to make
inferences about a population of interest at one point in time [22,23]. In November 2020, a
call to participate was distributed by email to administrators of different doctoral programs,
located within two comprehensive universities in the northern area of Taiwan. A conve-
nience sampling technique [24] was used to select universities based on similarities in
course offerings and contrast of institutional type (one public/national and one private).

Volunteer subjects were students enrolled in doctoral programs in the two universities.
Consent to participate was provided together with a description of the research objectives
and how collected data would be analyzed. Each subject received a small convenience store
cash coupon as an incentive. A total of 120 surveys were distributed with 94 completed
returns. Table 1 shows subjects background demographics.

Table 1. Demographic profile of the participants.

Demographics Classification n %

Gender Female 42 45
Male 52 55

School type Public or National 49 52
Private 45 48

Field type Science 43 46
Non-Science 51 54

Notes. N = 94. Mean age = 41 years old.
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The mean age of subjects was 41 years. Of the 94 subjects, 45 percent were female
and 55 percent were male. Fifty-two percent of subjects were enrolled in a public/national
university and forty-eight percent in a private institution. Forty-six percent were enrolled
in programs dedicated to the natural sciences, including engineering, and fifty-one percent
were enrolled in social science/humanities programs.

2.2. Gap Analysis

In recent decades, gap analyses have been used to assess the quality of education expe-
rience [25]. Researchers have often described student preferences and satisfaction in terms
of gap analysis by using either importance–satisfaction or importance–performance mod-
els [26,27]. For the current study, the importance–satisfaction gap analysis was adapted to
better understand doctoral students’ perceived importance and satisfaction of experiences
with mentors, peers, and various curricular engagements (see Figure 1).
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2.3. Measurement Instrument
2.3.1. Background Variables

Background variables included subjects’ age, gender, school type (public/national or
private), and field of study (science or non-science). These variables were selected due to
their perceived influence in formation of academic identities. For instance, in a study of
public university faculty in the United States, findings noted that younger academics tended
to associate themselves to be more research inclined [28]. In addition, gender disparity
issues have always been of interest, not only within the doctoral education stage [29], but
also during later promotion and tenureship [30]. Furthermore, university governance
is also proven to influence later career decisions, wherein academics working in public
institutions are more susceptible to academic identity tensions [31,32]. Lastly, academic
identity is more likely to form within the boundaries of a common classification [33], this
holds true since scholarly requirements for each discipline (or field of study) are equally
distinct and different [34–36]. Cronbach’s [37] alpha reliability of the entire survey was
computed at 0.91, signifying highly reliable internal consistency [21,38].

2.3.2. Career Outlook and Goals

Career outlook and goals are issues related to the academic profession. As the will-
ingness to embark towards an academic profession progresses, academics become aware
that the value and rewards of the career are more intrinsic [39]. Three variables were
used to collect subjects’ overall career outlook and goals. Career goals were based on
the two academic work ideologies: marketization (4 items) and scholarship (4 items) [31].
Sample items were “higher education is best promoted on the basis of market-demand
and user-pays principles” and “universities are first and foremost learning institutions
focused on intellectual rigor and scholarship.” Cronbach’s alpha values for reliability of
marketization and scholarship goals were computed, with both having 0.70, signifying
acceptable internal consistencies. The third variable, career outlook (8 items), was based on
the various attitudes towards the academic profession [40]. Sample items included, “if I
had to do it over again, I would not enroll in a doctoral education (reversely coded)” and
“taking up doctoral education is a very worthwhile investment.” Data for these variables
were collected using a five-point Likert-type [41] scale, with ratings from 1 (least agree) to
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5 (most agree). Cronbach’s alpha for reliability of career outlook was computed at 0.73,
denoting acceptable internal consistency.

2.3.3. Doctoral Experiences

Doctoral experiences in terms of the various interactions with mentors and peers,
along with curricular engagement, were collected. These dimensions were as follows:
experience with mentor, experience with peers, and curricular engagement. Items were
conceptualized from the various academic involvement issues [42] and the different socio-
environmental and motivational factors related to doctoral student satisfaction [43]. Data
for the different doctoral education experiences were collected using a five-point Likert-
type scale, with ratings from 1 (least agree) to 5 (most agree). Cronbach’s alpha for reliability
of the various interactions with mentors, peers, and curricular engagement were computed
at 0.83, 0.86, and 0.90, respectively, denoting good internal consistencies.

2.3.4. Academic Identity

For “preferred academic identity”, three items were used. Typically, academics classify
themselves as either teaching, research, or dual academic identity [44]. Subjects were asked
to rate the degree of preference for each of the identities using a five-point Likert-type scale
with ratings from 1 (least preferred) to 5 (most preferred). Cronbach’s alpha for reliability
of the three academic identity items was computed at 0.72, indicating acceptable internal
consistency.

2.4. Statistical Analysis

Data from the survey were encoded and analyzed using the SPSS version 20.0 (IBM,
Armonk, NY, USA), borrowed from the university. Descriptive statistics, such as the mean
and standard deviation (SD), were completed to describe data distribution. Pearson’s
correlation was used to calculate the correlation between variables. Factor analysis using
structural equation modelling was completed using the SPSS AMOS version 26.0 (IBM,
Armonk, NY, USA) on lease agreement from Hearne software. Several criteria were used
as a basis for the model fit: standardized root mean square residual (SRMR; values < 0.08
indicating a good fit); significant Chi-square; Chi-square divided by degrees of freedom
(CMIN/df; ratio between 2 and 5 indicating a reasonable fit); root mean square error of
approximation (RMSEA; values < 0.08 indicating a good fit), including 90% confidence
interval (90% CI); and goodness of fit index (GFI), Tucker–Lewis index (TLI), and compara-
tive fit index (CFI), all of which should have values > 0.90 to indicate a good fit [45,46]. In
addition, composite reliability (CR), discriminant validity (DV), and convergent validity
(average variance extracted, AVE) were assessed [47–50]. Independent samples t-tests
were used to assess for group differences, such as genders, school type, and field type. In
addition, paired-samples t-tests were used to assess the gap analyses between the perceived
importance and satisfaction of the different experience variables. Lastly, hierarchical multi-
ple regression analysis was completed to determine the association between the experience
variables and preferred academic identities.

3. Results
3.1. Doctoral Students’ Experience Instrument Validations

For the dimension, experience with mentor, a total of 12 items were generated. These
items included the various mentorship and motivational roles that are generally expected
between doctoral students and their mentor. The factorability of the items was examined
using several criteria in the factor analysis. Firstly, correlations between the items were
checked with a minimum of 0.30 correlations between at least one other item, while not
exceeding 0.85 [51]. Secondly, factor loadings were checked with three of the items deleted.
In practice, items should have at least a primary loading of 0.50 and no cross-loading of 0.32
or above [52]. Thirdly, the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was
computed at 0.78 (minimum cutoff value was 0.50) [53]. Fourthly, Bartlett’s test of sphericity
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was significant with χ2 (36) = 342.95 with p < 0.001, signifying sampling adequacy [54].
Lastly, communalities were computed with all of the values above the minimum cutoff of
0.40, confirming that each of the items shared some common variance [55].

To determine the latent variables within the items, principal component analysis with
Varimax rotation was completed [56]. Results showed that the remaining 9 items loaded
successfully into three variables explaining 72.12 percent of the total variance. In addition,
structural equation modelling results exhibited a good model fit with SRMR = 0.05, CMIN
(24) = 31.47 with p < 0.001, CMIN/df = 1.31, RMSEA = 0.06 (90% CI 0 and 0.11), GFI = 0.93,
TLI = 0.97, and CFI = 0.98. All items were well within the prescribed cutoff values.

Table 2 shows the various variables and items for subjects’ experiences with mentor,
together with the mean, SD, communalities, and factor loadings. Communalities and factor
loadings were well within the accepted parameters. Table 2 displays the three distinct
variables, wherein quality training refers to how mentors trained their students, career
opportunity was defined as the provision of opportunities in helping students become
either a researcher or instructor, and quality advising was noted as the depth of doctoral
student advising. Within subjects’ perceived importance of the three variables, quality
advising (M = 4.55) scored the highest, while provision of career opportunities (M = 3.72)
scored the lowest. For the individual items, my mentor provides advice on my research
(M = 4.65) scored the highest, while my mentor promotes my development as an instructor
(M = 3.45) scored the lowest.

Table 2. Item means, communalities, and factor loadings for experience with mentor.

Variables and Items (Variance Explained/Alpha Reliability) Mean 1 SD Communalities FL

Quality training (28.44%, 0.80) 4.39 0.65
My mentor creates learning opportunities that increased in complexity over time 4.37 0.72 0.81 0.85
My mentor creates opportunities in which I learned to connect theory with practice 4.41 0.71 0.82 0.85

Career opportunity (24.36%, 0.81) 3.72 0.91
My mentor promotes my development as a researcher (research opportunities) 3.88 0.93 0.74 0.85
My mentor promotes my development as an instructor (teaching opportunities) 3.45 1.14 0.79 0.83

My mentor promotes my development as a scholar (conference/publication) 3.84 1.11 0.71 0.78

Quality advising (19.33%, 0.81) 4.55 0.55
My mentor provides constructive feedback 4.63 0.66 0.69 0.78

My mentor gives feedback in a timely manner 4.29 0.83 0.59 0.71
My mentor provides advice on my research 4.65 0.54 0.55 0.71

My mentor helped me clarify my research topic 4.62 0.71 0.80 0.88

Overall experience with mentor 4.22 0.56

Notes: SD = standard deviation and FL = factor loading. Extraction method: principal component analysis. Rotation method: Varimax with
Kaiser normalization. Rotation converged in 4 iterations. Overall alpha reliability = 0.83. 1 Mean values for the perceived importance.

For the dimension, experience with peers, a total of 10 items were generated, including,
subjects interact with classmates. The factorability of the items was also examined using
several criteria in the factor analysis. Firstly, correlations between the items were checked
with a minimum of 0.30 correlations between at least one of the other items, while not
exceeding 0.85. Secondly, one item was deleted, because of failure to meet a primary
loading of 0.50. Thirdly, the KMO measure of sampling adequacy was computed at 0.83,
while the Bartlett’s test of sphericity was significant with χ2 (36) = 382.51 with p < 0.001.
Lastly, communalities were computed with all values above the minimum cutoff of 0.40.

To determine the latent variables within the items, principal component analysis
with Varimax rotation was computed. Results showed that the remaining 9 items loaded
successfully into two variables, explaining 64.16 percent of the total variance. In addition,
structural equation modelling results exhibited a good model fit with SRMR = 0.06, CMIN
(25) = 25.56 with p < 0.001, CMIN/df = 1.18, RMSEA = 0.04 (90% CI 0 and 0.10), GFI = 0.93,
TLI = 0.98, and CFI = 0.99, all of which were well within the acceptable values.
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Table 3 shows the various variables and items for subjects’ experiences with peers,
together with the mean, SD, communalities, and factor loadings. Communalities and
factor loadings were within the accepted parameters. Table 3 displays two distinct vari-
ables, wherein mutual growth—refers to the tendencies of doctoral students to share
resources and information with each other, and support building refers to the tendencies
of doctoral students to provide mutual support for each other. Within the variables, the
perceived importance of support building (M = 4.21) was higher than mutual growth
(M = 4.14). Nonetheless, both variables were considered as moderately high in perceived
importance. As for the individual items, the community values intellectual contribution
from new members (M = 4.38) scored the highest, while shares information regarding
scholarship/financial aids (M = 3.72) scored the lowest.

Table 3. Item means, communalities, and factor loadings for experience with peers.

Variables and Items (Variance Explained/Alpha Reliability) Mean SD Communalities FL

Mutual growth (35.33%, 0.82) 4.14 0.68
Shares intellectual resources (articles, books, . . . ) 4.33 0.80 0.74 0.84

Shares opportunities for professional advancement (conference, seminar, . . . ) 4.28 0.80 0.75 0.87
Helps develop professional relationships with others in the field (networking . . . ) 4.21 0.83 0.66 0.79
Shares opportunities for scholarship development (co-author, co-presentation, . . . ) 4.18 0.87 0.52 0.63

Shares information regarding scholarship/financial aids 3.72 1.13 0.40 0.60

Support building (28.83%, 0.82) 4.21 0.64
The community values intellectual contribution from new members 4.38 0.71 0.67 0.82

The community nurtures its members’ intellectual curiosity 4.19 0.79 0.73 0.82
The community is large enough for members to learn from each other 4.17 0.86 0.69 0.70

The community provide guidance and support for new members/classmates 4.11 0.82 0.62 0.72

Overall experience with peers 4.18 0.58

Notes: SD = standard deviation and FL = factor loading. Extraction method: principal component analysis. Rotation method: Varimax with
Kaiser normalization. Rotation converged in 3 iterations. Overall alpha reliability = 0.86.

For the dimension curricular engagement, a total of 26 items were initially generated
to examine doctoral students’ perceived course undertakings. Ten items were deleted due
to inappropriateness and similarities of constructs [57]. The factorability of the items was
then examined using several criteria in factor analysis. Correlations between the items were
checked with a minimum of 0.30 correlations between at least one other item, while not
exceeding 0.85. Three items were deleted due to low factor loadings. The KMO measure
of sampling adequacy was computed at 0.82, while the Bartlett’s test of sphericity was
significant with χ2 (78) = 697.40 with p < 0.001. Lastly, communalities were computed with
all values above the minimum cutoff of 0.40.

To determine the latent variables, principal component analysis with Varimax rotation
was completed. Results showed that the remaining 13 items loaded successfully into three
variables, explaining 68.75 percent of the total variance. In addition, structural equation
modelling results exhibited a mediocre model fit with SRMR = 0.07, CMIN (59) = 118.43
with p < 0.001, CMIN/df = 2.01, RMSEA = 0.10 (90% CI 0.08 and 0.13), GFI = 0.84, TLI = 0.88,
and CFI = 0.91, most of which were within the minimum cutoff values.

Table 4 shows the various variables and items for curricular engagement, together
with the mean, SD, communalities, and factor loadings. Communalities and factor loadings
were within accepted parameters. Table 4 displays three distinct variables, representing
being research-oriented, administration-oriented, and problem-solving-oriented. Items
within the variables refers to the different perceived competencies doctoral students are
able to learn from course offerings. Within the variables, the perceived importance of
being research-oriented (M = 4.50) scored the highest, while being administration-oriented
(M = 3.58) scored the lowest. For the individual items, both learn adequate research
methodology techniques and build publication skills (M = 4.51) scored the highest, while
better understand university’s mission (M = 3.31) scored the lowest.
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Table 4. Item means, communalities, and factor loadings for curricular engagement.

Variables and Items (Variance Explained/Alpha Reliability) Mean SD Communalities FL

Research-oriented (28.41%, 0.79) 4.50 0.54
Learn adequate research methodology techniques 4.51 0.65 0.64 0.71

Understand theoretical knowledge 4.49 0.67 0.76 0.86
Build publication skills 4.51 0.62 0.71 0.83

Administration-oriented (22.73%, 0.89) 3.58 0.84
Enhance leadership potential 3.68 0.95 0.64 0.66

Better understand the purpose of higher education 3.78 0.99 0.62 0.67
Better understand university’s mission 3.31 1.21 0.81 0.87

Develop institutional citizenship 3.47 1.13 0.68 0.74
Participate in policy making process 3.65 0.96 0.65 0.80

Develop negotiation skills 3.57 0.98 0.69 0.76

Problem-solving-oriented (17.61%, 0.84) 4.20 0.73
Develop problem-solving skills 4.29 0.90 0.69 0.72

Balance priorities 4.09 0.98 0.78 0.81
Motivate for lifelong learning 4.15 0.87 0.62 0.75

Become creative 4.27 0.81 0.64 0.75

Overall curricular engagement 4.09 0.57

Notes: SD = standard deviation and FL = factor loading. Extraction method: principal component analysis. Rotation method: Varimax with
Kaiser normalization. Rotation converged in 5 iterations. Overall alpha reliability = 0.90.

Considering the overall mean of the perceived importance on the three dimensions,
the overall experience with mentor (M = 4.22) scored the highest, followed by the overall
experience with peers (M = 4.18) and overall curricular engagement (M = 4.09).

3.2. Descriptive Statistics and Correlations among the Variables

Table 5 shows the descriptive statistics, reliability, validity, and correlation matrix of
the variables. Comparing the doctoral experience variables, quality advising (M = 4.55)
was deemed the most important, followed by being research-oriented (M = 4.50), while
being administration-oriented (M = 3.58) was the least important. Findings denote that
subjects perceived these experiences to be of moderate to moderately high importance.
In terms of the career outlook and goals, results show that subjects were not enthusiastic,
given mean values of 3.11 to 3.94.

The composite reliability (CR) and convergent validity (average variance extracted—
AVE) of the doctoral experience dimensions were computed. Table 5 shows that the CR
was above 0.70 and 0.50 for AVE, which were within the cutoff value [48]. Similarly,
discriminant validity (DV) was assessed by comparing the square root of AVE with the
correlations of the variables, resulting with values higher than the correlations, signifying
adequate construct validity with dimensions experience with mentor, experience with
peers, and curricular engagement.

As for the correlational analyses, Table 5 also shows that all of the doctoral experience
variables were significantly and positively correlated. Interestingly, the marketization goal
was significantly and positively correlated only with being administration-oriented with
r (94) = 0.21, p < 0.05 and problem-solving-oriented with r (94) = 0.22, p < 0.05. Similarly,
the scholarship goal was also significantly and positively correlated with all variables
with the exception of career opportunities and mutual growth. In addition, the variable
preferred academic identities was consistently significant and positively correlated with
career opportunity, while also correlating with some of the other variables. Lastly, age was
found to be significantly and positively correlated with career outlook with r (94) = 0.22,
p < 0.05. It was also significantly and negatively correlated with research inclined academic
identity with r (94) = −0.22, p < 0.05.
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Table 5. Descriptive statistics, reliability, validity, and correlation matrix of the variables.

Variables PS Mean SD CR AVE DV 1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 Quality training 3–5 4.39 0.65 0.80 0.67 0.82 0.80 0.47 ** 0.46 ** 0.41 ** 0.43 ** 0.51 ** 0.42 ** 0.36 ** −0.14 0.16 0.27 ** 0.13 0.17 −0.06 −0.02
2 Career opportunity 1–5 3.72 0.91 0.82 0.61 0.78 0.81 0.37 ** 0.45 ** 0.31 ** 0.43 ** 0.32 ** 0.31 ** −0.07 −0.01 0.06 0.38 ** 0.40 ** 0.33 ** −0.06
3 Quality advising 2.5–5 4.55 0.55 0.82 0.53 0.73 0.81 0.26 * 0.22 * 0.36 ** 0.06 0.28 ** −0.15 −0.10 0.21 * 0.15 0.25 * −0.05 0.07

4 Mutual growth 2–5 4.14 0.68 0.84 0.52 0.72 0.82 0.53 ** 0.54 ** 0.54 ** 0.35 ** −0.03 0.17 0.17 0.21 * 0.22 * 0.17 0.05
5 Support building 2–5 4.21 0.64 0.80 0.51 0.72 0.82 0.43 ** 0.45 ** 0.42 ** −0.02 0.18 0.33 ** 0.16 0.19 0.14 −0.12

6 Research-oriented 2.33–5 4.50 0.54 0.79 0.56 0.75 0.79 0.36 ** 0.43 ** 0.01 0.14 0.31 ** 0.09 0.25 * −0.04 0.12
7 Administration 1.33–5 3.58 0.84 0.87 0.53 0.73 0.89 0.58 ** 0.16 0.21 * 0.38 ** 0.19 0.23 * 0.15 0.05
8 Problem-solving 1.5–5 4.20 0.73 0.81 0.52 0.72 0.84 0.08 0.22 * 0.37 ** 0.18 0.17 0.19 −0.06

9 Career outlook 1.63–5 3.40 0.72 0.73 0.18 0.22 * 0.17 0.10 0.07 0.22 *
10 Marketization 1–5 3.11 0.84 0.70 0.35 ** −0.05 0.00 0.11 −0.12
11 Scholarship 2.25–5 3.94 0.72 0.70 0.10 0.12 −0.04 −0.08

12 Dual 1–5 3.53 1.09 0.53 ** 0.49 ** 0.04
13 Teaching 1–5 3.57 1.27 0.37 ** 0.18
14 Research 1–5 3.50 1.19 −0.22 *

15 Age 22–64 40.53 11.73

Notes. N = 94, PS = possible scores, SD = standard deviation, CR = composite reliability, AVE = average variance extracted, and DV = discriminant validity. 1 Computed using the square root of AVE. Numbers 1
to 15 correspond to the variables. Age is in years. * p < 0.05, ** p < 0.01. Internal consistency values: Cronbach’s alpha coefficients are on diagonals (values in bold). Pearson correlation coefficients are above the
diagonals.
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To understand whether there were group differences within the variables, several
independent samples t-tests were completed. Results show that there were no significant
gender differences. Meanwhile, there were significant differences found within the research-
inclined academic identity between the science (M = 3.81, SD = 1.18) and non-science
(M = 3.24, SD = 1.14) fields of study, with t (92) = 2.48, p < 0.05. Significant differences
were also found within quality advising between students enrolled in private (M = 4.43,
SD = 0.63) and public (M = 4.65, SD = 0.44) universities, with t (78) = 2, p < 0.05, and within
problem-solving skills between students enrolled in private (M = 4.02, SD = 0.80) and
public (M = 4.36, SD = 0.63) universities, with t (84) = 2.25, p < 0.05.

3.3. Gap Analysis between the Perceived Importance and Satisfaction

To understand if there were significant differences with perceived importance and
satisfaction (gap analysis), several paired-samples t-test were completed. For the variable,
experience with mentor, findings showed that there was significant difference between the
quality advising perceived importance (M = 4.55, SD = 0.55) and satisfaction (M = 4.20,
SD = 0.70) with t (94) = 4.77, p < 0.001 and a Cohen’s d value of 0.20, denoting moderate
effect size [38] (see Table 6).

Table 6. Comparison between the perceived importance and satisfaction for experience with mentor.

Variables and Items
Importance Satisfaction

t p d
Mean SD Mean SD

My mentor creates learning opportunities that
increased in complexity over time 4.37 0.72 4.23 0.93

My mentor creates opportunities in which I
learned to connect theory with practice 4.41 0.71 4.17 0.86

Quality training mean 4.39 0.65 4.20 0.85 1.96 0.053

My mentor promotes my development as a
researcher (research opportunities) 3.88 0.93 3.77 1.17

My mentor promotes my development as a
teacher (teaching opportunities) 3.45 1.14 3.51 1.29

My mentor promotes my development as a
scholar (conference/publication) 3.84 1.11 3.60 1.19

Career opportunity mean 3.72 0.91 3.62 1.05 0.84 0.404

My mentor provides constructive feedback 4.63 0.66 4.29 0.86
My mentor gives feedback in a timely manner 4.29 0.83 4.06 0.90

My mentor provides advice on my research 4.65 0.54 4.34 0.81
My mentor helped me clarify my research topic 4.62 0.71 4.12 0.84

Quality advising mean 4.55 0.55 4.20 0.70 4.77 <0.001 0.20

Notes: t = Student’s t-test and d = Cohen’s d or effect size. N = 94.

For the experience with peer variable, both mutual growth and support building
shows significant gap differences. Paired-samples t-test results show that that there was sig-
nificant difference between the mutual growth perceived importance (M = 4.14, SD = 0.68)
and satisfaction (M = 3.65, SD = 1.08) with t (94) = 4.31, p < 0.001 and a Cohen’s d value
of 0.45. Significant difference was also found between the support building perceived
importance (M = 4.21, SD = 0.64) and satisfaction (M = 3.03, SD = 1.11) with t (94) = 10.40,
p < 0.001 and a Cohen’s d value of 1.07. Both variables exhibited very large effect sizes (see
Table 7).
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Table 7. Comparison between the perceived importance and satisfaction for experience with peer.

Variables and Items
Importance Satisfaction

t p d
Mean SD Mean SD

Shares intellectual resources (articles, books, . . . ) 4.33 0.80 3.89 1.13
Shares opportunities for professional advancement (conference,

seminar, . . . ) 4.28 0.80 3.83 1.22

Helps develop professional relationships with others in the field
(networking . . . ) 4.21 0.83 3.73 1.28

Shares opportunities for scholarship development (co-author,
co-presentation, . . . ) 4.18 0.87 3.30 1.23

Shares information regarding scholarship/financial aids 3.72 1.13 3.50 1.41
Mutual growth mean 4.14 0.68 3.65 1.08 4.31 <0.001 0.45

The community values intellectual contribution from new members 4.38 0.71 2.98 1.34
The community nurtures its members’ intellectual curiosity 4.19 0.79 2.73 1.38

The community is large enough for members to learn from each other 4.17 0.86 3.21 1.26
The community provide guidance and support for new

members/classmates 4.11 0.82 3.19 1.27

Support building mean 4.21 0.64 3.03 1.11 10.40 <0.001 1.07

Notes: t = Student’s t-test and d = Cohen’s d or effect size. N = 94.

For the curricular engagement variables, being both research-oriented and problem-
solving-oriented showed significant gap differences. Paired-samples t-test results show that
that there was significant difference between the perceived importance of being research-
oriented (M = 4.50, SD = 0.54) and satisfaction (M = 3.63, SD = 1.01), with t (94) = 8.17,
p < 0.001 and a Cohen’s d value of 0.84. In addition, a significant difference was also found
between the perceived importance of being problem-solving-oriented (M = 4.20, SD = 0.73)
and satisfaction (M = 3.82, SD = 0.87), with t (94) = 4.34, p < 0.001 and a Cohen’s d value of
0.45. Both variables exhibited very large effect sizes (see Table 8).

Table 8. Comparison between the perceived importance and satisfaction for curricular engagement.

Variables and Items
Importance Satisfaction

t p d
Mean SD Mean SD

Learn adequate research methodology techniques 4.51 0.65 3.52 1.22
Understand theoretical knowledge 4.49 0.67 3.62 1.17

Build publication skills 4.51 0.62 3.76 1.12
Research-oriented mean 4.50 0.54 3.63 1.01 8.17 <0.001 0.84

Enhance leadership potential 3.68 0.95 3.59 1.20
Better understand the purpose of higher education 3.78 0.99 3.76 1.25

Better understand university’s mission 3.31 1.21 3.48 1.12
Develop institutional citizenship 3.47 1.13 3.62 1.14

Participate in policy making process 3.65 0.96 3.26 1.30
Develop negotiation skills 3.57 0.98 3.60 1.36

Administration-oriented mean 3.58 0.84 3.55 1.00 0.27 0.791

Develop problem solving skills 4.29 0.90 3.72 1.07
Balance priorities 4.09 0.98 3.96 1.05

Motivate for lifelong learning 4.15 0.87 3.86 1.09
Become creative 4.27 0.81 3.74 1.05

Problem-solving-oriented mean 4.20 0.73 3.82 0.87 4.34 <0.001 0.45

Notes: t = Student’s t-test and d = Cohen’s d or effect size. N = 94.
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Lastly, Table 9 provides a summary of the gap analyses. Findings show that the
variable support building exhibited the widest gap (−28%), with a significant difference
of around 28 percent, followed by research-oriented (−19%) and mutual growth (−12%).
Negative values denoted that the perceived satisfaction was lower than the perceived
importance.

Table 9. Summary of gap analyses.

Variable Importance Satisfaction Gap %

Quality training 4.39 4.20 −0.19 −4%
Career opportunity 3.72 3.62 −0.10 −3%
Quality advising * 4.55 4.20 −0.35 −8%
Mutual growth * 4.14 3.65 −0.49 −12%

Support building * 4.21 3.03 −1.18 −28%
Research-oriented * 4.50 3.63 −0.87 −19%

Administration-oriented 3.58 3.55 −0.03 −1%
Problem-solving-oriented * 4.20 3.82 −0.38 −9%

Notes. N = 94. * Variables with significant gap differences.

3.4. Variables Associated with the Doctoral Students’ Academic Identity

Hierarchical multiple regression analyses were conducted to reveal the significant
associates for the doctoral students’ preferred academic identities (dual, teaching, and
research). Variables associated with preferred academic identity were entered using a
three-step procedure. Firstly, in order to control for possible effects of background de-
mographic, the age (in years), gender (0 = female, 1 = male), school type (0 = private,
1 = public/national), and field type (0 = non-science, 1 = science), were entered into the
equation as control variables. In the second step, the career outlook and goals (career out-
look, marketization goals, and scholarship goals) were entered into the equation. Lastly, the
variables, quality training, career opportunity, quality advising, mutual growth, support
building, research-oriented, administration-oriented, and problem-solving-oriented were
entered into the equation.

Table 10 displays the results of the hierarchical multiple regression analyses. For
dual academic identity, only the variable of career opportunities (β = 0.398, t (78) = 3.101,
p < 0.01) was revealed to have a significant association, explaining a total of 28.20 percent
of the variance (F [15, 78] = 2.317, p < 0.05). For the teaching academic identity, among the
control variables, age (β = 0.234, t (89) = 2.015, p < 0.05) and school (β = 0.264, t (89) = 2.473,
p < 0.05), all revealed significant associations and explained 10.20 percent of the variance
(F [4, 89] = 2.514, p < 0.05). Career opportunities (β = 0.325, t (78) = 3.534, p < 0.01) increased
the total explained variance to 50.80 percent (F [15, 78] = 2.358, p < 0.05). Lastly, for the
research academic identity, only the career opportunities variable (β = 0.432, t (78) = 3.534,
p < 0.01) was revealed to have a significant association, explaining a total of 50.70 percent
of the variance (F [15, 78] = 2.572, p < 0.05).
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Table 10. Hierarchical multiple regression analyses for predicting doctoral students’ academic identities.

Predictors F Change t df B SE β R2 Change

A. Dependent variable: dual academic identity
I. Constant 3.433 0.565

Control variables 0.078 4, 89 0.003
Age 0.335 0.004 0.011 0.041

Gender −0.346 −0.083 0.241 −0.038
School 0.074 0.018 0.245 0.008
Field −0.169 −0.042 0.251 −0.019

II. Career outlook and goals 1.34 7, 86 0.048
Career outlook 1.543 0.268 0.174 0.175

Marketization goals −1.092 −0.163 0.149 −0.125
Scholarship goals 0.85 0.148 0.175 0.098

III. Doctoral experiences 2.317 * 15, 78 0.231
Quality training −0.208 −0.049 0.236 −0.029

Career opportunity 3.101 ** 0.48 0.155 0.398
Quality advising 0.313 0.082 0.261 0.041
Mutual growth 0.658 0.156 0.237 0.097

Support building 0.399 0.089 0.224 0.052
Research-oriented −1.554 −0.441 0.284 −0.218

Administration-oriented −0.080 −0.017 0.21 −0.013
Problem-solving-oriented 0.855 0.183 0.215 0.122

B. Dependent variable: teaching academic identity
I. Constant 2.296 0.625

Control variables 2.514 * 4, 89 0.102
Age 2.015 * 0.025 0.013 0.234

Gender −0.030 −0.008 0.267 −0.003
School 2.473 * 0.669 0.27 0.264
Field −0.760 −0.211 0.277 −0.083

II. Career outlook and goals 0.49 7, 86 0.117
Career outlook 0.502 0.098 0.195 0.055

Marketization goals −0.389 −0.065 0.167 −0.043
Scholarship goals 0.981 0.192 0.196 0.109

III. Doctoral experiences 2.358 * 15, 78 0.289
Quality training −1.259 −0.332 0.264 −0.170

Career opportunity 2.634 * 0.456 0.173 0.325
Quality advising 0.976 0.285 0.292 0.123
Mutual growth −0.429 −0.114 0.265 −0.061

Support building 1.007 0.252 0.25 0.127
Research-oriented 0.542 0.172 0.318 0.073

Administration-oriented 1.435 0.337 0.235 0.221
Problem solving-oriented −0.891 −0.214 0.24 −0.123

C. Dependent variable: research academic identity
I. Constant 3.725 0.587

Control variables 2.188 4, 89 0.09
Age −0.968 −0.011 0.012 −0.113

Gender −0.554 −0.139 0.251 −0.058
School 0.714 0.181 0.254 0.077
Field 1.865 0.486 0.261 0.205

II. Career outlook and goals 0.875 7, 86 0.116
Career outlook 1.072 0.195 0.182 0.117

Marketization goals 0.931 0.145 0.156 0.103
Scholarship goals −1.067 −0.195 0.183 −0.119

III. Doctoral experiences 2.572 * 15, 78 0.301
Quality training −1.753 −0.428 0.244 −0.234

Career opportunity 3.534 ** 0.566 0.16 0.432
Quality advising −0.429 −0.116 0.27 −0.053
Mutual growth 0.717 0.176 0.246 0.101

Support building 0.45 0.104 0.232 0.056
Research-oriented −1.397 −0.411 0.294 −0.187

Administration-oriented −0.046 −0.01 0.217 −0.007
Problem solving-oriented 1.148 0.255 0.222 0.157

Notes. N = 94, t = for within-set predictors, df = degrees of freedom, B = unstandardized coefficients, SE = standard error, and β = stan-
dardized coefficients. Age is in years. Gender was coded as binary with 0 = female and 1 = male. School type was coded in binary with
0 = private and 1 = public/national. Field type was coded in binary with 0 = non-science and 1 = science. * p < 0.05, ** p < 0.01.



Educ. Sci. 2021, 11, 481 13 of 17

4. Discussion

The primary objective of investigation was to use gap analysis as a means of under-
standing doctoral students’ perceived importance and satisfaction of experiences with
mentors, peers, and various curricular engagements. The survey instrument to measure
doctoral students’ experiences was validated. Results showed that within the three dimen-
sions (experience with mentors, peers, and curricular engagements), nine distinct variables
were validated: quality training, career opportunity, quality advising, mutual growth, sup-
port building, research-oriented, administration-oriented, and problem-solving-oriented.
No significant gender differences were found across variables. Comprehensively, the gap
analysis suggested that subjects perceived lower satisfaction ratings across all doctoral
education experiences.

Significant differences (highest) were noted with the variable support building, while
mutual growth was rated third. Support building and mutual growth were variables
within the experience with peers dimension. Although these variables were not the most
important, the mean scores were moderately high. The importance of peer interaction and
support were noted as key components for a successful, enjoyable doctoral experience
within the Taiwan context. Shacham and Od-Cohen [58] examined the experiences and
learning outcomes of doctoral students after participating in communities of practice (CoP),
in which students frequently worked in small groups with other doctoral students to
develop ideas, share challenges and successes, and receive feedback on research projects. A
significant contributor to doctoral education in the Taiwan context could be the use of CoPs
to facilitate the sharing of ideas, struggles, and coping strategies among doctoral students.
Accordingly, the CoP could be a vehicle to enhance learning and increase the perceived
meaningfulness of the doctoral experience [59].

In addition to peer support, interactions with mentors were paramount. Previous
studies addressing doctoral student experiences have noted the importance of interactions
with mentors [60,61] and the services provided [62]. Services include both institutional
and curricular, as well as individual, meaning support from faculty [63]. Measuring which
mattered most, subjects perceived that research-inclined training was more important than
acquiring administrative skills. This is to be expected, given that doctoral education is
considered to be a mostly research-oriented endeavor [64]; however, as noted by Nerad [65],
doctoral students should not focus exclusively on research training because the majority
of graduates would typically become university academics. However, in Taiwan, the
current scenario of securing a tenured position as an academic in a university setting is not
common and considered quite difficult [66]. As such, in Taiwan, more emphasis should
be placed on developing versatile doctoral students. This means that doctoral programs
and faculty should provide resources to help both science and humanities/social science
doctoral students prepare to succeed in non-academic careers.

In reference to research- and problem-solving-oriented course content, a strong incli-
nation for doctoral students is the need for more research training. This is an expected
finding. The importance of problem-solving skills was recognized as a valuable skill area
under the current neoliberal management. The mean score showed that subjects were more
inclined towards scholarship than marketization goals. This is important given that doc-
toral education generally includes various dimensions of scholarship that are embedded
in the core mission of HEIs for research, teaching, and service [67]. In general, doctoral
education is viewed as a socialization process for disciplinary norms and identities that are
innately distinct [68]. The inherent distinctions among disciplines are expected to become
more pronounced as HEIs become marketized [69]. However, findings show that there
were no significant differences within subjects’ career aspirations and goals.

Significant differences were noted within the research-inclined academic identity
between the science and non-science fields of study. Subjects within science disciplines
perceived significantly higher inclination towards a research-inclined academic identity.
Although research-focused training within science disciplines is very important, previous
studies noted a possible parallel, rather than opposing, relationship [70]. This concurs with
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Nerad [65], who proposed that both research and teaching are equally important aspects of
the doctoral education process.

Another interesting finding was the significant differences between subjects enrolled in
the private and public university in terms of quality advising and problem-solving-oriented
courses. Subjects in the public institution perceived significantly higher importance in
quality advising and problem-solving-oriented courses.

Lastly, in reference to the predictors of preferred academic identity, findings consis-
tently showed career opportunity as the key predictor for the different academic identities.
This is quite important, although the perceived importance placed by subjects on career
opportunity was not high; this interaction is actually very crucial in determining future
career aspirations.

5. Conclusions

Expectations for careers in academia are changing in many fields and across institu-
tional types. Institutional pressure to secure a competitive stance in the global university
rankings means that graduating doctoral students who strive for careers in HEIs will
be required to publish in top-tier academic journals, procure external funding, and earn
reputations for being the best among peers. The pressures that doctoral students face, and
will continue to face, are immense and require professional support to meet challenges
successfully.

It is the relationships students have and develop, within the academic community,
that provide support. Findings from this study address how and why relationships matter
to the formation of academic identity as part and parcel on the journey toward formation
of academic identity, graduation, and future career options. Few studies in the Taiwan
context have included the variety of relationships students deem critical to success. Clearly,
more research is needed in a variety of disciplines to understand the influence of students’
multiple experiences on academic identity development.

In sum, the doctoral student experience is complex and multifaceted, and although it
is increasingly examined in higher education research, there is still much to explore and
understand about the topic. The present study aimed to uncover some of the empirically
established factors that impact the experiences of doctoral students across disciplines and
institution types. As such, it provides a useful starting point for future research.
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