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The Research-Teaching Nexus: Not merely an enduring myth
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Abstract. For more than a century, whether or not the research-teaching nexus exists has remained an
intensely debated issue in the global academy at both the conceptual and empirical levels. Situating
teaching styles within the context of teaching, conceptualizing research agendas as a dimension of
research, and using academic self-efficacy as a mediator, the present study empirically investigated the
research-teaching nexus. Participants were 256 academics in science, technology, engineering, and
mathematics (STEM) fields from all of the eight institutions funded by the University Grants
Committee in Hong Kong. In the context of participating in the “Academic Profession in the
Knowledge-based Society” (APIKS) international survey between late 2017 and early 2018, the
participants responded to a short version of the Multi-Dimensional Research Agendas Inventory, a
short version of the Research-Teaching Efficacy Inventory, and two scales from the Thinking Styles in
Teaching Inventory.

Results showed that academics’ research agendas statistically predicted their teaching styles —
after age, gender, academic rank, and institutional ranking were considered. Furthermore, academic
self-efficacy, especially research efficacy, provided a pathway from research agendas to one of the two
teaching styles examined. Limitations and theoretical contributions of the research are discussed; and
practical implications of the research findings are proposed for academics in STEM fields and for

university senior managers.

Keywords: Teaching styles, research agendas, academic self-efficacy, Hong Kong academics, STEM
fields

Introduction

For long, the research-teaching nexus has been a major focal point for debates in the scholarly

community. Such debates have been undertaken at both the conceptual level and the empirical level.
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Conceptually, whereas some have long contended that research and teaching should be treated as
discrete enterprises (e.g., Newman, 1853; Ortega y Gasset, 1944), others have fervently asserted that
the two must be considered a unity (e.g., Griffiths, 2004; Sample, 1972). At the empirical level, the
majority of the earlier studies have concluded that there is a near zero relationship between research
and teaching (e.g., Coate, Barnett, & Williams, 2001; Hattie & Marsh, 1996). Indeed, facing low
correlations between research and teaching variables and their failure in identifying moderators and
mediators between those teaching and research variables as a result of their meta-analysis of findings
reported in 58 publications, Hattie and Marsh (1996) declared that “We must conclude that the
common belief that research and teaching are inextricably entwined is an enduring myth” (p.529).

Nevertheless, several relatively recent studies have shown that the two are intricately related to
each other (e.g., Horta, Dautel, & Veloso, 2012; Robertson, 2007; Shin, 2011; Zhang & Shin, 2015).
For instance, when examining the relationship between academics’ teaching performance (as measured
by students’ ratings of teaching) and their research productivity in South Korea, Shin (2011) found that
the research-teaching nexus varied as a function of academics’ career stage, levels of academic
qualification, and primary academic disciplines. In studying the association between teaching styles
and research productivity among academics in mainland China, Zhang and Shin (2015) concluded that
despite the small magnitude of the relationship between the two variables, the research-teaching nexus
did exist.

Today, providing a more definitive answer to the question of whether or not there is a significant
relationship between research and teaching has become more important than ever before. Such an
assertion is based on the fact that virtually few higher educational institutions around the world are
exempted from the pressure of competing for global recognition, resulting in exponentially intensified
emphasis on academics’ job performance, particularly in teaching and research (Land & Gordon,
2015; Rawat & Meena, 2014).

The present study examined the contentious issue over the research-teaching nexus by
conceptualizing research agendas as representing a key element of research and teaching styles as one
of teaching. Furthermore, this study explored academic self-efficacy as a mediator between teaching
and research. Given that existing research has suggested the context-specific nature of the research-
teaching nexus (Becher & Trowler, 2001; Kreber & Castleden, 2009), the present research focused on
academics in STEM fields in the eight higher educational institutions funded by the University Grants
Committee in Hong Kong. The focus of this study on STEM fields was motivated by research
evidence demonstrating that these are the fields where knowledge progresses at faster pace and where
knowledge quickly becomes obsolete, therefore requiring in principle a much greater — and integrated
- nexus between teaching and research to ensure an “in-time” update of content and curriculum in
tertiary degree courses (Baukal, 2010). These are also the fields where changing and improving
student learning and related outcomes as well as engagement with the social context have been most

challenging (e.g., Case, Fraser, Kumar, & Itika, 2016) in globalized and technologically dependent
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economies where the build-up of a STEM workforce with quality education is crucial to maintain the
competitiveness of cities, nations, and regions (Drew, 2011; Huet, 2018).

Research agendas reflect academics’ preferences, strategies, and agency in a combination of
broader (e.g., career) and narrower (e.g., research methods) objectives and practices when deciding
and pursuing research goals (Ertmer & Glazewski, 2014; Horta & Santos, 2019), while teaching styles
concern teachers’/academics’ preferred ways of processing information and dealing with tasks in their
teaching activities (Zhang & Sternberg, 2005). Academics’ research agendas and their teaching styles
are believed to be related because the two types of academic activities share at least two crucial
commonalities. First, underlying both constructs are people’s preferences for how to engage in
cognitive activities. Secondly, deeply embedded in both constructs is a third, but highly related
construct — that is, learning (alternatively known as knowledge acquisition) (see Brew & Boud, 1995;
Horta et al., 2012). As contended by Zhang and Shin (2015), “when what is known as ‘a deep
approach to learning (Biggs, 1979) is adopted by academics, the link between teaching and research
would be more readily established” (p.378).

Results from a thorough search of the literature suggested that the role of academic self-efficacy
(i.e., one’s belief in one’s ability to succeed in academic activities) in the relationship between
teaching and research activities had not been explored. Nevertheless, it is reasonable to believe that
one’s confidence in one’s being able to succeed in task performance (i.e., self-efficacy) can buffer the
effects of one type of activities (in this case, research agendas) on another (in this case, teaching
styles). Moreover, existing studies suggested that academic self-efficacy played a significant role in
the association of academics’ attributes (e.g., gender identity, emotions) with research and teaching
activities, respectively (e.g., Wright & Holttum, 2012; Zhang, Fu, Li, & He, 2019). The present study
aimed at identifying if academic self-efficacy would mediate the statistical effects of academics’

research agendas on their teaching styles.

Theoretical foundation and relevant research

The present research was guided by Horta and Santos’s (2016) classification of academics’ research
agendas, Sternberg’s (1988) theory of mental self-government, and Bandura’s (1997) concept self-
efficacy.

Research agendas

Research agendas are not a new concept. Indeed, there is an abundant literature on research agenda
setting for organizations and communities performed by field experts, governments, and research-
funding agencies (Andrews & Johnson, 2016). Research agendas such as these (i.e., research agendas

set for organizations and communities) are relatively straightforward and easier to set and pursue
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because they have a clear direction, that is, to align research with government priorities for national
development (Cantwell, 2011; Horta & Santos, 2016). The factors influencing the way academics
decide on their research agendas, however, are less straightforward and has not received much explicit
attention in the literature. Although scholars from different domains of scientific inquiry had alluded
to the notion of academics’ research agenda setting for decades (Bourdieu, 1999; Horlings & Gurney,
2013; Merton, 1957), it was not until 2014 when Ertmer and Glazewski ventured into defining what a
research agenda (for individual academics) is, explaining the nature of research agendas, and
articulating why it is important for academics, particularly early-career academics, to set research
agendas.

According to Ertmer and Glazewski (2014), academics’ research agendas represent a
combination of researchers’ strategic problem-solving frameworks and actions taken to pursue
research goals. Ertmer and Glazewski (2014) argued that a research agenda can be understood as both
anoun and a verb. As a noun, a research agenda serves as a blueprint for one’s academic career — for
at least several years. From this perspective, setting a research agenda is important because a research
agenda can steer the direction to which an academic would like to go and help to achieve long-term or
short-term research goals, or more broadly, academic career goals. As a verb, a research agenda
entails the actions an academic takes based on the blueprint. From this perspective, research agenda is
important because only when one takes actions, can one’s blueprint be transformed into reality.

Horta and Santos (2016) expanded the initial conceptualization proposed by Ertmer and
Glazewski (2014), and based on a thorough literature review, concluded that there are at least eight
predominant dimensions influencing the research agendas that academics could set and pursue. These
include 1) scientific ambition; 2) divergence; 3) convergence; 4) discovery; 5) conservative; 6)
tolerance for low funding; 7) mentor influence; and 8) collaboration.

Scientific ambition refers to an academic’s preference for pursuing a line of research that could
lead to one’s being recognized as an authority figure in one’s field. Divergence refers to one’s
preference for taking a multidisciplinary approach to research; while convergence denotes a preference
for focusing on a single discipline. Discovery suggests academics’ preference for cutting-edge
research, whereas conservative reflects academics’ preference for engaging in research in a well-
established field. Tolerance for low funding refers to the degree of tolerance an academic has for
engaging in research projects with little to no research funds. Mentor influence concerns the extent to
which an academic’s research agenda is under the influence of his/her mentor, particularly one’s
doctoral supervisor. Finally, collaboration refers to one’s preference for engaging in collaborative
research agendas, by inviting others or by being invited into others’ research agendas.

The eight dimensions are not mutually exclusive. Each academic has a research agenda profile
based on these eight dimensions, and as such some dimensions have greater weight for some
academics than for others, but the research agenda characterization of academics rests in two main

typologies: trailblazing versus cohesive research agendas (see below).
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To empirically verify their conceptualization of the research agendas, Horta and Santos (2016)
designed a self-report inventory known as Multi-Dimensional Research Agendas Inventory (MDRALI,
see “Method” for details) and established its reliability and validity through a series of testing among
academics worldwide. Further empirical evidence showed that the eight dimensions of research
agendas can be classified into two types: trailblazing and cohesive (Santos & Horta, 2018).
Trailblazing research agendas are characterized by being more multidisciplinary, collaborative, and
with greater scientific ambition and risk-taking research projects, while cohesive research agendas are
characterized by a focus on specialization, mastery, stability and low risk taking.

The two types of research agenda orientations identified by Santos and Horta (2018) are
particularly enlightening to the present study because they (especially six of the eight dimensions of
the research agendas — the exceptions being tolerance for low funding and mentor influence) are
highly reminiscent of two of the three types of intellectual styles (i.e., Type I and Type II styles)
proposed by Zhang and Sternberg (2005) in psychology. Intellectual styles, an umbrella term for such
style constructs as cognitive styles, learning styles, thinking styles, and teaching styles, refer to
people’s preferred ways of processing information and dealing with tasks. According to Zhang and
Sternberg (2005), Type I styles are creativity-generating and they require higher levels of cognitive
complexity, while Type II styles suggest conformity and they require lower levels of cognitive
complexity. Noticeably, the characteristics manifested in Type I intellectual styles closely resemble
the ones associated with trailblazing research agendas, while the features entailed by Type II
intellectual styles are highly similar with the characteristics associated with cohesive research agendas.
However, would these conceptual links be supported by empirical data? The core mission of this

study was to answer this question.

Teaching styles

For decades, scholars in educational psychology have been engaged in investigating the concept of
teaching styles. There are different ways to define teaching styles. For example, teaching styles have
been defined as “a teacher’s personal behaviors and media used to transmit data or receive it from the
learner” (Kaplan & Kies, 1995, p.29). In the present research, as a specific style construct under the
umbrella term of “intellectual styles”, teaching styles refer to teachers’ preferred way of processing
information and dealing with tasks within the context of teaching (Sternberg, 1997).

Sternberg (1997) contended that like a government that may govern its society in many different
ways, teachers may use their abilities in different ways. Teachers’ preferred ways of using their
abilities in the teaching context can be construed as teaching styles. Sternberg (1997) specified 13
teaching styles. In the present research, only two styles were adopted due to limited space in an
international survey questionnaire (see “Research Sample and Procedure” under “Method” for details).

The first is the legislative style, a Type I style (Zhang & Sternberg, 2005). Teachers who have a
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propensity for using the legislative teaching style enjoy being engaged in tasks that require creative
thinking and behaviors not only from themselves but also from their students. The second is the
executive style, a Type II style (Zhang & Sternberg, 2005). Teachers scoring high on the executive
style are more concerned with implementation of tasks with set guidelines in teaching; they also prefer
to give students more specific instructions when assigning students assessment tasks.

To measure teaching styles, Grigorenko and Sternberg (1993) constructed the Thinking Styles in
Teaching Inventory (TSTI) and tested among schoolteachers in the United States. Subsequently, the
TSTI was tested among teachers and academics in different parts of the world (e.g., Chen, 2007;
Clarke, Lesh, Trocchio, & Wolman, 2010; Palut, 2008; Zhang, Fu, Li, & He, 2019).

The existing findings have shown satisfactory psychometric properties of the TSTI and
demonstrated the superiority of Type I teaching styles over Type II teaching styles in terms of the
ways in which the two types of styles were related to other attributes and outcomes. For example,
Palut (2008) concluded that Turkish preschool student teachers scoring higher on Type I teaching
styles tended to exhibit higher levels of internal locus of control than those scoring higher on Type II
styles. In higher education context, Chen (2007) identified that Type I teaching styles were
significantly related to beneficial humour styles (e.g., affiliative style and self-enhancing style) and
that Type II teaching styles were highly correlated with detrimental humour styles (e.g., aggressive
style and self-defeating style). Within the context of examining the notion of the research-teaching
nexus among Chinese academics, Zhang and Shin (2015) concluded that there was a statistically
significant, albeit moderate, relationship between the use of Type I teaching styles and research
productivity. More recently, Zhang and her colleagues (2019) found that academics who expressed
more positive emotions in teaching tended to adopt Type I teaching styles and that those who
expressed more negative emotions in teaching tended to report the use of Type II styles. Furthermore,
Zhang et al.’s (2019) study concluded that academic self-efficacy mediated the relationship between

teaching styles and emotions in teaching.

Academic self-efficacy

Self-efficacy refers to individuals’ belief in their ability to succeed in task performance (Bandura,
1997). In investigating academics’ self-efficacy, scholars examined academics’ belief in their
capability of succeeding in teaching, research, and service — academic activities conventionally known
as the three pillars of higher educational institutions. In the scanty existing literature, academic self-
efficacy has been investigated primarily as an outcome of academics’ profile, including academic
qualifications (Bailey, 1999), academic rank (e.g., Bailey, 1999; Schoen & Winocur, 1988), gender and
gender identity (Schoen & Winocur, 1988; Wright & Holttum, 2012), and research productivity
(Hemmings & Kay, 2010; Vasil, 1992). In the past several years, scholars have also tested academic

self-efficacy as an antecedent to, for instance, research productivity and curricular construction (e.g.,



March 2020 Li-fang Zhang, Hugo Horta, Jisun Jung, and Gerard A. Postiglione 75

Marzuki, Subramaniam, Cooper, Cooper, & Dellaportas, 2017; Pasupathy & Siwatu, 2014). Finally,
academic self-efficacy has also been found to mediate the relationship between academics’ attributes
and academic activities. In this regard, Wright and Holttum (2012) concluded that research efficacy
mediated the association between gender identity and research productivity among academics in the
United Kingdom. As noted earlier, Zhang et al. (2019) identified that academic self-efficacy mediated
the statistically predictive power of Chinese academics’ emotions in teaching for their teaching styles.
These findings motivated the present researchers to look into the possible mediating effects of
academic self-efficacy in the statistically predictive relationship of academics’ research agendas to
their teaching styles.

Several academic self-efficacy measures have been documented in the literature (e.g., Bailey,
1999; Hemmings & Kay, 2010; Pasupathy & Siwatu, 2011; Schoen & Winocur, 1988; Zhang & Li,
2016). For two reasons, the present study adopted six items from Zhang and Li’s (2016) 12-item
Research-Teaching Efficacy Inventory (RTEI). First, except Zhang and Li’s (2016) inventory, the
existing inventories were all too long (varying from 30 to 78 items) particularly considering that the
present data were collected within the context of a large-scale international survey that covered much
other information (again, see under “Method” section). Secondly, Zhang and Li’s (2016) inventory is,
to date, the only one that involved the assessment of academics’ efficacy in winning competitive

research grants — a primary academic activity in the present global higher educational context.

Academic work in Hong Kong universities

Academic work in Hong Kong universities has been strongly influenced by government-led policy
changes. In terms of research, the Hong Kong Research Assessment Exercise (RAE), which is a
combination of the UK Research Assessment Exercise and the Research Excellent Framework (REF),
is a major evaluative instrument linked to university funding (Lo & Ng, 2015). In addition,
competitive project funding, mainly through the General Research Fund (GRF) grants, the central
funding source for research projects in Hong Kong, plays a critical role in individual performance
evaluation; constant application to GRF grants is strongly encouraged by the universities in the
territory for purposes of performativity (Macfarlane, 2017). This research and research impact
evaluation funding schemes place Hong Kong academics under pressure to publish in the most
reputable international peer-reviewed journals; they underline the criticality of being research engaged
and well networked internationally. This emphasis on research activities is further stressed by the
critical importance that research outputs have for tenure and promotion (Horta et al., 2019). At the
same time, there are arguments that the Hong Kong research system is currently underfunded when
compared with similar systems worldwide (Horta, 2018).

The teaching dimension at Hong Kong universities is also stressed by universities and the

government policies (Jung & Chan, 2017). The Teaching and Learning Quality Process Reviews
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(TLQPR), a quality assurance scheme adopted to ensure teaching quality, along with Quality
Assurance Audits, have been playing a key role in influencing teaching practices and pedagogy at
Hong Kong universities (Mok, 2000; UGC, 2010). The University Grants Committee further
highlights the relevance of teaching though financing teaching development grants (TDGs) and
teaching awards that aim at fostering innovative pedagogies, assessment and learning outcomes, and
ultimately disseminating good teaching practices (Mok, 2014). Although teaching in Hong Kong has a
long tradition of being teacher-centered, the aforementioned schemes had an impact in promoting a
more student-centered teaching (Jin & Cortazzi, 2006; Donoghue, 2006).

Although these policies were aimed at promoting a balance between research and teaching and
mitigating the concern that the evaluation system was overemphasizing research to the detriment of
teaching, the reality is that Hong Kong academics continue to prefer to be engaged mainly in research.
Furthermore, this engagement in research vis-a-vis teaching has been rising. According to the
Changing Academic Profession (CAP) survey in 1993 and 2007, and the Academic Profession in
Knowledge Society (APIKS) in 2018, the percentage of Hong Kong academics who prefer research
increased from 54% in 1993, to 63% in 2007, and 82% in 2018.

The present study and its hypotheses

The principal objective of this research was to examine the mediating role of academics’ research and
teaching efficacy in the statistically predictive relationship of research agendas to teaching styles —
when key demographic variables (i.e., gender, academic rank, age, and institutional type) were taken
into account. Founded on the nature of each of the three key research variables, relevant literature as
reviewed, and on the conditions for mediation articulated by Baron and Kenny (1986), it was predicted
that overall, research agendas would statistically significantly affect teaching styles directly — and
indirectly, via academic self-efficacy (see the “Conceptual Diagram” for the relationships specified
among the three key research variables). Furthermore, these relationships should remain after the
demographic variables are controlled for.

Specifically, the following research hypotheses were made:

Hypothesis 1: Trailblazing research agendas would positively predict academic self-efficacy,
whereas cohesive research agendas would negatively predict academic self-efficacy;

Hypothesis 2: Academic self-efficacy would positively predict the Type I legislative teaching style,
but negatively predict the Type II executive style;

Hypothesis 3: The trailblazing research agendas would positively predict the legislative teaching
style, but negatively predict the executive style; Meanwhile, cohesive research agendas would
negatively predict the legislative style, but positively predict the executive style;

Hypothesis 4: Research agendas would statistically predict teaching styles indirectly — through
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academic self-efficacy.

It should be noted that the relationships specified here are not causal. The relationships indicated
by the broken arrows in the conceptual diagram are equally possible.

Prior to testing these hypotheses, the psychometric properties of three parsimonious inventories,
each assessing one of the three constructs, were explored. Such an exploration was effectively the

preliminary objective of this research.

Research Academic Self-Efficacy
*  Convergent > ¢ Research efficacy Teaching Styles
* Divergent pE—_ * Teaching efficacy * Legislative
*  Science * Executive
ambition
* Discovery E
* Collaborative E
* conforming
Demographics:
age, gender, academic rank,
and institutional ranking

Note: The present study tested the relationships indicated by the solid arrows.

Figure 1. Conceptual diagram: Relationships among research agendas, teaching styles,
and academic self-efficacy

Method

Research sample and procedure

This study was part of a larger research project — the third international investigation into the academic
profession (known as the “Academic Profession in the Knowledge-based Society” — APIKS survey
study) — a collaborative project among academics from 30 jurisdictions, including Hong Kong. Data
collection was conducted between late 2017 and early 2018. This article presents findings derived
from data collected from academics in STEM fields in Hong Kong and based on the three
aforementioned key research variables, controlling for key demographics.

Ethics approval was granted by the Human Research Ethics Committee of the University of Hong
Kong before data collection. Both online and printed versions of the questionnaire were sent to
academics (n=5,892) who were involved in both research and teaching in all eight of the University
Grants Committee-funded institutions in Hong Kong. Contact information of the academics was
obtained from the eight institutions’ websites.

In all, 552 completed questionnaires were returned, constituting a 9.3% return rate, but five were

disqualified due to their systematic missing responses to different sections in the questionnaire.
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Therefore, a total of 547 questionnaires were usable, of which, 256 were completed by academics in
STEM (science, technology, engineering, mathematics) fields.

Among the 256 STEM academics (193 males and 63 females), 177 were from universities that
have been consistently ranked by global university ranking systems (e.g., Times Higher Education,
Quacquarelli Symonds, and Webometrics) as the top three in Hong Kong and 79 were from the
remaining five universities. The participants’ ages varied from 28 to 76 years, with the median age
being 44. In terms of academic rank, there were 74 full professors or readers, 53 associate professors,
principal lecturers, senior lecturers, or equivalent, 86 assistant professors, research assistant professors,
or lecturers, and 43 post-doctoral fellows or equivalent (who had both teaching and research

responsibilities).

Instruments

In response to the APIKS international survey, the research participants provided basic demographic
information (e.g., age, gender, academic rank, institutional affiliation, and primary academic
discipline) and answered a wide range of questions regarding career and general work situation and
activities, professional situations, research, teaching, knowledge exchange, and university governance
and management. In addition, the participants responded to 24 items selected from three self-report
inventories — items added by the Hong Kong team members (i.c., authors of this article) in line with
the agreement reached among the 30 international research teams — that each of the 30 participating
teams may add a small number of questions of their own research interest. The 24 items included: 1)
12 items from the Multi-Dimensional Research Agendas Inventory (MDRAI; Horta & Santos, 2016);
2) six items from the Thinking Styles in Teaching Inventory (TSTI; Grigorenko & Sternberg, 1993);
and 3) six items from the Research-Teaching Efficacy Inventory (RTEI; Zhang & Li, 2016). For items
in all three inventories, the participants were instructed to indicate, on a 7-point Likert scale, how well
each of the 24 statements described themselves, with “1” suggesting “not at all well” and “7” denoting

“extremely well.”

Multi-dimensional research agendas inventory

The MDRAI (Horta & Santos, 2016) contains 35 items assessing the aforementioned eight dimensions
of the research agendas. As previously introduced, the MDRAI has thus far been tested in three
studies with academics from different parts of the world. Findings of these studies were documented
in three publications (Horta & Santos, 2016, 2019; Santos & Horta, 2018). All three studies resulted
in satisfactory psychometric properties for the MDRAI, with the initial model (Horta & Santos, 2016)
showing good fit indicators: (X2/df = 1.987; CFI = 0.965; PCFI = 0.795; RMSEA = 0.033; P[RMSEA
< 0.05] < 0.001). The validity of the inventory has also been demonstrated by results from cluster
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analysis (Santos & Horta, 2018), and all the eight scales were demonstrated to have factorial validity
with items having standardized loadings above 0.50 (from 0.517 to 0.921), convergent validity, with
an average variance extracted also above the 0.50 mark for all items (from 0.529 to 0.855), and
discriminant validity (see Horta & Santos, 2016). The composite reliability indicator showed items
ranging from 0.765 to 0.922, and above the 0.7 threshold indicating that the items are reliable (see
Hair et al., 2010).

In the present study, 12 items (see the Appendix), each two items assessing one of the six
dimensions of the MDRAI. As noted in the previous section, these six dimensions were adopted
because of their conceptual link with the two types of teaching styles. These dimensions are scientific
ambition, divergence, discovery, collaboration, convergence, and conservative, with the first four
being the dimensions characterizing trailblazing research agendas and the last two featuring cohesive

research agendas.

Thinking styles in teaching inventory

The TSTI (Grigorenko & Sternberg, 1993) is a self-report test containing 49 statements evaluating
seven of the 13 teaching styles proposed by Sternberg (1997). The inventory has been validated in
various studies in different cultural contexts (Chen, 2007; Clarke, Lesh, Trocchio, & Wolman, 2010).
As noted earlier, the present study adopted six items evaluating two teaching styles: the legislative

style (a Type I style) and the executive style (a Type II style) (see Appendix for the six items).

Research-teaching efficacy inventory
The RTEI (Zhang & Li, 2016) consists of 12 items, with six measuring research efficacy and six

testing teaching efficacy. Due to the limited space in the international survey questionnaire and with
the aim of establishing a shorter version of the RTEI, the Hong Kong team adopted three items to

evaluate research efficacy and another three to assess teaching efficacy (also see the Appendix).

Data analysis

Given that the items included in each of the scales tested are substantially fewer (at least by half) than
those contained in each of the scales in the original inventories, the internal structure of each of the
short inventories was examined using exploratory factor analysis with the maximum likelihood
method and an oblique rotation. Factor extraction was conducted based on Kaiser’s (1974) criterion
(Eigenvalues > 1.0) and the Scree plot (Bryant & Yarnold, 1995). Factor analysis was conducted at
the item level. Furthermore, before exploratory factor analysis was conducted, the Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy and the Bartlett Test of Sphericity were performed to
ensure the fit of the data. The internal consistency of the scales in the three aforementioned

inventories was estimated with Cronbach’s (1951) alpha.
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To preliminarily examine the data, descriptive statistics and correlation analyses concerning each
main research variable (i.e., research agenda, teaching style, academic self-efficacy) were conducted.
Moreover, correlational analyses and ANOVA were carried out to identify the relationship between
demographic factors (i.e., gender, age, academic rank, institutional ranking) and the key variables.
Because three of the demographic factors (age, gender, and academic rank) were significantly related
to the key variables, they were put under control in the remaining analyses for testing the research
hypotheses.

The research hypotheses were tested with two types of statistical analyses. First, hierarchical
multiple regressions with stepwise method were used to analyze the predictive effects of research
agendas with respect to teaching styles. Second, simple mediation models using PROCESS macro
(Hayes, 2013) were performed to test the statistical relationships among research agendas, academic
self-efficacy, and teaching styles. Given that results showed that the partial correlations between
academic self-efficacy and the executive teaching style were not significant (see Table 2), no possible
causal association was expected, in a statistical sense, between academic self-efficacy and the
executive style (Preacher & Hayes, 2008). Therefore, the mediating effect of academic self-efficacy in
the relationship between research agendas and the executive style was not tested. The mediating effect
of academic self-efficacy was only examined concerning the relationship between research agendas
and the legislative teaching style (Baron & Kenny, 1986). The bootstrapping approach was adopted to
determine this effect (Preacher & Hayes, 2008). The amount of variance explained by the indirect
effect of academic self-efficacy in each mediation model was calculated as the ratio of indirect effect

to total effect (Brown, 1997).

Results

Validity and reliability: The MDRAI, TSTI, and RTEI

Statistics concerning the KMO measure of sampling adequacy and the Bartlett Test of Sphericity
(BTS) indicated that items in all three inventories were fit for exploratory factor analysis. For research
agendas, KMO = .66, and the BTS indices were p = .000, approximate Chi’> = 1349.74, and df = 66.
For academic self-efficacy, KMO = .69, and the BTS indices were p = .000, approximate Chi® =
392.24, and df = 15. For teaching styles, KMO = .60., and the BTS indices were p = .000, approximate
Chi® = 273.76, and df = 15. Because all of the KMOs reached 0.60 and all p values for BTSs were
smaller than .05, it was appropriate to test the items in each of the three inventories with factor
analysis, respectively (Cerny & Kaiser, 1977; Hair, Babin, Black, & Anderson, 2010).

Based on the criterion set for eigenvalues, four factors for the 12 items in the MDRAI were
extracted. However, the Scree plot showed an obvious break on the third data point, suggesting that a

two-factor solution would be more appropriate. Costello and Osborne (2005) argued that eigenvalues
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could overestimate the actual number of factors and that the best way to determine the number of
factors is to consider what’s revealed by the Scree plot in conjunction with the number of hypothesized
number of factors. As illustrated earlier, the present study anticipated a two-factor solution from a
theoretical standpoint. Therefore, further exploratory factor analysis was conducted, with the 12 items
being forced into two factors. Results supported the ways in which the items were expected to cluster

(see Table 1 for detailed statistics).

Table 1. Oblimin-rotated two-factor model for multi-dimensional research agendas inventory

(N = 256)
Iltem Factor 1 Factor 2
1 .63
2 73
3 .50
4 A7
5 72
6 .76
7 71
8 .65
9 .59
10 .81
11 .61
12 a7
% variance 27.46 20.78
Cumulative Variance 27.46 48.24
Eigenvalue 3.30 2.49

Note: Variables with factor loadings of less than [.30] are omitted; #see the Appendix for corresponding items.

Inspection of the Scree plot and eigenvalues suggested the six items assessing the two teaching
styles fell into two factors, as expected. The three items assessing the legislative style loaded on the
first factor, with eigenvalue being 1.96 and factor loadings being .82, .84, and .72 for items 13, 14, and
15 in the Appendix, respectively. The three items evaluating the executive style loaded on the second
factor, with eigenvalue being 1.69 and factor loadings being .66, .77, and .81, for items 16, 17, and 18
in the Appendix, respectively. The two factors accounted for 60.87% of the variance in the data.

Inspection of the eigenvalues and Scree plot indicated the six items assessing the two aspects
academic self-efficacy also yielded two factors, as anticipated. The three items assessing teaching
efficacy loaded on the first factor, with eigenvalue being 2.45 and factor loadings being .88, .84,
and .77 for items 19, 20, and 21 in the Appendix, respectively. The three items testing research
efficacy loaded on the second factor, with eigenvalue being 1.54 and factor loadings being .68, .80,
and .88, for items 22, 23, and 24, respectively. The two factors accounted for 66.46% of the variance
in the data.

As regards the internal reliability of the inventories, all scales in the three inventories possessed
satisfactory internal reliability — based on the cut-off score .60 proposed by Hair, Black, Babin,
Anderson, and Tatham (2006). Specifically, Cronbach’s alphas for the research agenda scales were .91

(scientific ambition), .84 (divergence), .62 (convergence), .83 (discovery), .87 (conservative), and .73
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(collaboration). Cronbach’s alphas were .71 and .61 for the legislative teaching style and the executive
teaching style, respectively. Cronbach’s alphas were .78 and .70 for teaching efficacy and research

efficacy, respectively.

Descriptive statistics and partial correlations among main research variables

Table 2 shows the descriptive statistics and partial correlation coefficients among research agendas,
teaching styles, and academic self-efficacy, with academic rank, gender, and age being controlled.
Normality of data distribution was secured, with the scales’ skewness values varying from -.91 to .31
and kurtosis values varying from -.68 to 1.33.

As indicated in Table 2, statistically significant partial correlation coefficients were found among
all of the three key variables in different combinations, except between academic self-efficacy and the
executive style. Cohen, Cohen, West, and Aiken (2013) noted that correlation coefficients from 0.1 to
0.3, from 0.3 to 0.5, and greater than 0.5 indicate small, medium, and large magnitudes, respectively.
According to these criteria, the partial correlation coefficients between research agendas and the
legislative style and those between academic self-efficacy and the legislative style were small. The
partial correlations between research agendas and academic self-efficacy were small-to-moderate.
Regarding the partial correlations between research agendas and the executive style, only the
correlation between the convergence dimension of the MDRAI and the executive style and that
between the conservative dimension of the MDRALI and the executive style were significant, with the

magnitudes of these correlation coefficients being small and moderate, respectively.

Multiple regressions: Research agendas predicting teaching styles

Table 3 presents the results of stepwise regression analyses concerning the relationship of research
agendas to teaching styles. With demographic factors being controlled, research agendas uniquely
accounted for 7.6% of the variance in the legislative style. Specifically, scientific ambition (# = .20, p
=.005), convergence (f = -.16, p =.011), and collaboration (f = .13, p = .047) respectively predicted
the legislative teaching style.

With demographic factors being controlled, only the conservative dimension of the MDRAI
showed a statistically significant predicting effect on the executive style (f = .34, p = .000). The
conservative dimension of the research agenda uniquely explained 10.7% of the variance in the

executive teaching style.
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Contributions of research agendas to the legislative style: Mediating effects of academic self-

efficacy

Table 4 presents statistics resulted from tests of mediation models concerning the mediating effects of
academic self-efficacy in the relationship between research agendas and the legislative style. Results
concerning the total effects of the dimensions of the research agenda on the legislative style suggested
that divergence (f = .13), scientific ambition (f = .12), and collaboration (f = .15) had statistically
significant positive impact on the legislative style, uniquely accounting for 3%, 4%, and 3% variance
in the legislative style, respectively.

Furthermore, data suggested that five out of the 12 mediation models satisfied the conditions for
simple mediation (Baron & Kenny, 1986), with four involving research efficacy and one involving
teaching efficacy. First, research efficacy significantly strengthened the positive effect of the
divergence dimension of the research agendas to the legislative style [indirect effect = .017, 95%CI =
(.002, .047)], with the indirect effect of research efficacy accounting for 14% of the variance in the
relationship. Second, research efficacy significantly strengthened the positive effect of the discovery
dimension of the research agendas on the legislative style [indirect effect = .033, 95%CI =
(.004, .072)], with the indirect effect of research efficacy accounting for 37% of the variance in the
relationship. Third, research efficacy significantly strengthened the positive effect of collaboration
dimension of the research agendas on the legislative style [indirect effect = .027, 95%CI =
(.001, .075)], with the indirect effect of research efficacy accounting for 18% of the variance in the
relationship. Fourth, research efficacy also showed significant mediating effect in the relationship of
the conservative dimension of the MDRAI to the legislative style. Even though the total effect of the
conservative dimension of the research agenda on the legislative style was not significant (4 = -.006, p
>.893), its indirect effect on the legislative style through research efficacy was marginally significant
[indirect effect = .014, 95%CI = (.001, .039)], thus indicating a mediating effect (Hayes, 2009; Shrout
& Bolger, 2002).

Finally, teaching efficacy significantly strengthened the positive effect of the collaboration
dimension of the research agendas on the legislative style [indirect effect = .025, 95%CI =
(.004, .063)]. The indirect effect of teaching efficacy accounted for 16% of the variance in the said

relationship.

Discussion

Summary of key findings

This research examined the long-debated issue over the research-teaching nexus by investigating the

relationship between two important intellectual processes (i.e., research agendas and teaching styles)
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as well as the possible buffering effect of academic self-efficacy in this relationship. Results of the
present study supported previous findings in favor of the argument for the existence of the research-
teaching nexus (Horta et al., 2012; Robertson, 2007; Shin, 2011; Zhang & Shin, 2015).

Indeed, the statistically significant relationships identified in the present research were
consistent with what had been anticipated on the basis of nature of each of the three key variables
examined and on relevant literature. Specifically, it was found that, in general, academics who
reportedly set and pursued two of the three dimensions that characterize trailblazing research agendas
(i.e., scientific ambition and collaboration) and those who indicated that they did not set and pursue a
cohesive research agenda (i.e., convergence) reported that they tended to use the creativity-generating
legislative teaching style. At the same time, academics who reportedly set and pursued cohesive
research agendas (e.g., having higher scores on the conservative dimension) exhibited a propensity for
using the norm-favoring executive style.

Moreover, the findings indicated that the statistical contributions of academics’ research agendas
to their teaching styles were not always straightforward. When the bootstrapping test was used, the
association between research agendas and teaching styles was shown to be buffered by academic self-

efficacy in five of the 12 models tested.

Why the present findings are credible

The question is: How could one be assured that the present findings represent true relationships among
the three research variables rather than having been obtained by statistical chances? This question
must be answered particularly given that some of the partial correlation coefficients among the three
main research variables have reached the moderate level (Cohen et al., 2013), thus threatening a
potential problem of multi-collinearity. Furthermore, the need for ensuring the authenticity of the
association also arises from the fact that only four of the six dimensions of the research agendas
examined had direct effects on teaching styles. One could argue that four types of facts should

buttress the credibility of the present findings.

Conceptual and methodological considerations

To begin with, one of the primary motivators for conducting this study was, as illustrated in the
literature review, that the three key constructs are conceptually linked. Second, the statistically
significant relationships were the results of stringent data analyses — with possible confounding effects
of key demographics removed. Third, the contents of the items in each of the inventories are unique,
focusing on research agendas, teaching styles, and academic self-efficacy, respectively, thus leaving

little room for semantic resemblance across the items in the inventories.
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Substantive sense arising from direct effects

Finally (and indeed, most importantly), the present results should reflect real association among the
three research variables owing to the substantive sense that they make. Consider two examples of the
direct statistical effects of the research agendas on the two teaching styles:

Academics who expressed significantly stronger scientific ambition were more likely to use the
creativity-generating legislative teaching style. In the present research, scientific ambition was
indicated by one’s explicit expression of the desire to be one of the most respected experts in one’s
field. It is highly likely that when an academic is aspired to become one of the most respected experts
in his/her field, he/she would be engaged in truly pioneering research - research that calls for high
level of creativity. To be creative in research, one has to possess a wide range of attributes — such as
flexible and complex thinking, perseverance, knowledge, and intrinsic motivation (Sternberg & Lubart,
1995). These attributes are precisely those needed in creative teaching (i.e., the use of the legislative
teaching style). That is to say, academics’ scientific ambition in terms of their research agenda might
have transcended contexts — the attitudes and attributes associated with scientific ambition in research
might have also been applied to academics’ teaching activities. Alternatively, it is possible that
academics’ deep engagement in knowledge acquisition permeated their pioneering research and
creative teaching simultaneously (Brew & Boud, 1995; Zhang & Shin, 2015).

As another example, the data showed that when academics adopted a cohesive research agenda
(i.e., convergence in this context), their creativity-generating legislative teaching style tended to be
negatively affected. This finding can be easily explained. It is highly possible that pursuing research
in a single area of scientific inquiry (i.e., convergence) as opposed to diversifying into other research
fields (i.e., divergence) may (ultimately) lead to outstanding research products due to one’s superior
mastery of the research area. However, a strongly oriented convergent research agenda may also be
conducive to academics’ entrenchment into one particular domain of knowledge. Such entrenchment
may hurt one’s creative thinking and behaviors not only in one’s research but also in one’s academic
activities in other domains, including teaching. Alternatively, given that the design of this research is
correlational, it is equally possible that creative teaching (i.e., using the legislative teaching style) has
worked against the convergent research agenda. This is possible for the following line of reasoning:
Creative teaching is characterized by divergent thinking and behaviors. Teaching creatively might
have necessarily exposed academics to different domains of knowledge and diverse ways of problem
solving, which, in turn, might have broadened their horizon for research, potentially contributing to a

more divergent research agenda, but defying a convergent research agenda.

Substantive sense arising from indirect effects

In addition to having identified direct statistically significant effects of research agendas on teaching
styles, the present study found that academic self-efficacy, particularly research efficacy, has provided

a pathway for the significant contributions of research agendas to the legislative teaching style.
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Collectively, the results suggested that when academics were more confident in their ability to
successfully carry out academic activities, especially research activities (recall that four of the five
mediating results involved research efficacy), the statistically positive effects of trailblazing research
agendas (i.e., divergence, discovery, and collaboration) on the legislative teaching style tended to be
strengthened. Moreover, although there was no direct association between the cohesive research
agenda (the conservative dimension) and the legislative style, when research efficacy was considered,
a negative relationship was shown between the two.

Individually, each of the five significant mediating effects makes substantive sense. For instance,
when research efficacy was treated as a mediator, the statistically positive relationship between the
discovery dimension of the research agenda and the legislative style became stronger. One possible
explanation is that pursuing scholarship in cutting-edge scientific fields (i.e., focusing on discovery)
may have fostered academics’ efficacy in research; such efficacy/confidence might have, in turn,
promoted their tendency to use their creativity in teaching (i.e., teaching in the legislative style).
Alternatively, teaching creatively (i.e., using the legislative teaching style) may have boosted
academics’ creative self-efficacy, that is, people’s belief in their ability to produce creative outcomes
(Karwowski & Kaufman, 2017; Mathisen & Bronnick, 2009). It is conceivable that academics’
creative self-efficacy could transcend, potentially leading to higher levels of research efficacy, which
in turn, might have encouraged academics to undertake cutting-edge research (i.e., pursuing a
discovery research agenda).

As another example, although pursuing scholarship in safe and stable scientific fields may not
directly hurt creative teaching, it might have negatively affected academics’ efficacy in research; The
reduced research efficacy, in turn, might have negatively influenced creative teaching — at least in a
statistical sense.

Indubitably, there could be alternative buffers (e.g., personality traits, emotions, occupational
stress, departmental/institutional support and expectations) between academics’ research agendas and
their teaching styles. Based on the present findings, however, one likely buffer is academic self-

efficacy, particularly research efficacy.

Linking the present findings to the existing literature

One could argue that with a correlational research design as the current one, all of the explanations
given are merely post-hoc speculations. Nevertheless, taken together, the present findings resonate
with the existing scholarship on the research-teaching nexus. The results supported Brew and Boud’s
(1995) conjecture that underlying both research and teaching is knowledge acquisition. As has been
previously explained, research agendas and teaching styles are principally linked by the specific
attributes (e.g., thinking, attitudes, and behaviors) involved in the two intellectual processes (i.e.,

research agendas and teaching styles). Moreover, successfully identifying a mediator between the two
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intellectual processes can also be considered as lending support to Brew and Boud’s (1995) conjecture
because it is when the relationship between two intellectual processes was investigated that a mediator
was identified. More than two decades ago, Hattie and Marsh (1996) searched for moderators and
mediators in 498 correlations (with overall correlation coefficient being 0.06; between various
teaching variables and research variables) from 58 articles, but without success.

It is possible that previous failures in identifying mediators between teaching and research had to
do with the fact that the specific teaching and research variables examined were not intellectual
processes per se, but rather more overt teaching and research outcomes as indicated by different
measures of teaching performance and of research productivity. From this perspective, the present
findings have offered a possible key to the riddle concerning the intricate relationships between

research and teaching.

Limitations and future research directions

The present research has at least six major limitations that require close attention in future
investigations. First, although the present research findings were consistent with the conceptually- and
empirically-based research hypotheses, dovetailed the existing literature, and were readily
interpretable, the relationships revealed should not be considered to be causal. For example, the
present research suggested that academics’ trailblazing research agendas contributed to a tendency for
them to conduct creative teaching. However, it is probable that it is academics’ creative teaching that
has contributed to their engagement in trailblazing research. Whether or not a causal relationship
exists awaits a much better designed study — such as a longitudinal study that investigates a possible
cross-lagged association between research agendas and teaching styles.

Second, despite the fact that the present study has identified meaningful relationships among the
three key research variables, the results should not be overly generalized. This caution is warranted by
the facts that 1) only four of the six dimensions of the research agendas directly contributed to the two
teaching styles investigated; and 2) the mediating effects of academic self-efficacy were only
identified in the case of one of the two teaching styles tested. In addition, other personal attributes
(e.g., personality traits, emotions, and occupational stress) as well as environmental factors (e.g.,
departmental/institutional support and expectations) may also play critical roles in the relationship
between teaching and research. As such, further investigation must be conducted to ascertain if the
present findings would be replicated. Moreover, findings obtained from a qualitative approach (such
as interviews) would facilitate a better understanding of how the three key variables interact.

Third, the present study shares with other survey studies a repeatedly noted limitation — the
reliance on self-report data. With all data having been obtained from academics’ self report, there is
no way of knowing if, for example, an academic who reported a high level of scientific ambition

actually possessed that high level of scientific ambition — and more importantly, was pursuing a
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scientifically ambitious research agenda. Future researchers can take one of the following (or both)
strategies to overcome such a limitation. One strategy is to reduce the possibility of eliciting socially
desirable responses by employing a brief measure of social desirability. The other strategy is to
supplement self-report measures with a more objective measure. For instance, researchers could
examine academics’ actual research agendas through, among other ways, studying academics’ writing
about their research agendas, interviewing academics about their research agendas, and having experts
evaluate academics’ teaching performance as well as research products. Results based on such
objective measures would enhance the credibility of the present findings.

Fourth, it should be cautioned that although the 12-item MDRALI has resulted in good reliability
and validity data in the present research, each dimension of research agenda was only assessed by two
items. Thus, there was only a limited amount of data for analyses. Would the 12-item inventory work
for other research samples? This question must be answered by results from further empirical
investigation.

Fifth, as Shin (2011) pointed out, the research-teaching nexus could vary as a function of
academic discipline and context (Becher & Trowler, 2001; Kreber & Castleden, 2009). The present
findings were merely based on data collected from academics in STEM fields in Hong Kong.
Therefore, the present findings should not be generalized to academics in STEM fields elsewhere in
the world, nor should they be generalized to academics in non-STEM fields.

Finally, the present research sample has certainly far exceeded the 5:1 ratio of participants-to-
items requirement (Gorsuch, 1983). Nevertheless, the data were merely from 9.3% of the academics
surveyed. One cannot pinpoint a definite reason for why the response rate was so low, especially
considering that three email reminders about completing and returning the questionnaire were sent to
the targeted participants. The low response rate, however, might have been due to the heavy workload
that academics are constantly faced with. Heavy workloads might have made it impossible for the
majority of the surveyed academics to find time to respond to surveys, including the present one. As
such, the responses provided by the present participants may deviate from those of the total targeted
research population. Therefore, the present findings await replications by future studies that either
take improved strategies for promoting survey response rates or adopt a more purposeful sampling

procedure.

Conclusions

Irrespective of its limitations, the present research possesses strong scientific value arising from its
three major achievements. First, the study provided preliminary reliability and validity of three
parsimonious self-report scales/inventories assessing research agendas, teaching styles, and academic
self-efficacy, respectively. Second, the study was the first to examine the teaching-research nexus

issue by testing the relationship between two fundamental intellectual processes — research agendas
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and teaching styles; additionally, for the first time, a mediator (i.e., academic self-efficacy) between
two intellectual processes was considered. These findings have made significant contributions to the
scholarship on the research-teaching nexus in that they have presented a challenge to Hattie and
Marsh’s (1996) conclusion that the research-teaching nexus is a myth. On the contrary, the present
findings have lent strong support to the literature in favor of the existence of a research-teaching nexus.
Indeed, going beyond the existing findings showing the being of the research-teaching nexus, the
present findings revealed that the relationship between research and teaching can be intricately
entwined. That is to say, the relationship between teaching and research can not only be moderated by
demographic variables (e.g., age, gender, academic rank, and institutional ranking), but also be
mediated by other attributes (e.g., academic self-efficacy). Finally, the study is also scientifically
valuable because it has built a bridge between psychology and higher education by examining the
long-debated issue over the research-teaching nexus in higher education through a psychological lens.

Apart from carrying scientific value, the present research findings have practical implications for
academics and university senior managers as well as for researchers in the fields of higher education
and psychology. For researchers, the present findings concerning the three inventories suggest that it
is viable to simply use the brief versions of the inventories to evaluate the relevant constructs,
particularly when a survey contains multiple variables where participants’ concentration on the items
needs to be held.

The present findings do justify a positive link between research and teaching. Notwithstanding
that justification, given the small amount of variations in teaching styles accounted for by research
agendas, one should say that the relationship between research and teaching needs to be further
strengthened. There could be many ways to do so. The present findings indicated that one way for
academics to align their teaching with their research is to stay confident in their ability to successfully
carry out their academic activities, especially research activities. The present findings further suggest
that one possible way for university senior managers to foster the synergy between research and
teaching is to encourage academics to set and pursue trailblazing research agendas and to be engaged
in creative teaching. Moreover, university senior managers’ creating a work environment that is
conducive to the development of academic self-efficacy, particularly research efficacy, could greatly
contribute to the integration between research and teaching among academics.

Finally, because this study was conducted among Hong Kong academics, the present findings
have special practical implications for Hong Kong higher education. Most obviously, as previously
introduced, a strong emphasis is placed on both research and teaching in Hong Kong higher education
context. However, the present findings merely revealed a weak, albeit statistically significant, link
between teaching and research. This would mean that if Hong Kong academics are aspired to strive
for excellence in both teaching and research, they would have to bear tremendous work pressure. To
reduce such pressure, measures have to be taken to create a better synergy between research and

teaching activities. Certainly, these measures require efforts from individual academics. More
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importantly, they call for a viable mechanism to be built by university senior managers because the
ways in which academics pursue their work can be heavily influenced by their work environment
(Zhang, Fu, & Li, in press). Ultimately, university senior managers play a crucial role in shaping

academics’ work environment (Basham, 2012).
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