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ABSTRACT This study determines how educational supporting services and mentoring programs can be
improved based on the users’ preferences and perception by benefiting from a data-driven design model and
process innovation. To this end, the study proposed a data-driven support and decision model (DSDM) that
uses a mixed methodology (qualitative and quantitative) to analyze data collected from different writing
centers and coaching programs who responded to an online survey that comprised of both quantitative
and qualitative items. Quantitatively, we applied a Linear and Mixed-effect logistic regression analysis
to investigate the critical factors that motivate the users in seeking educational support services. And,
qualitatively apply the Text mining technique to analyze the opinions given by the participants in order
to establish its level of impact towards the several services offered by the coaching programs. Theoretically,
the proposed research model is grounded on integration of a data-structure approach that builds on the
descriptive decision theory; which studies the rationality of the decisions that users are disposed to make
by means of the statistical method and textual data quantification. In turn, the method allowed us to capture
the influential factors and state-of-the-art in faculties-students development and coaching programs, and
to provide solutions to the ever-increasing need to improve educational supporting services and quality in
a competitive and rapidly changing educational environment or market that have not been done before.
Although there may be a considerable variation between the different categories of educational services
offered by the coaching centers. The results of our study shows that the users hold services such as ‘‘tutoring’’
as a major factor that influences their visit and recommendations to the writing centers or coaching programs.
Moreover, most users of the coaching programs are motivated by the need to gain ‘‘support’’ with their
educational/academic performance and productivity.

INDEX TERMS Coaching programs, educational innovation, educational services, higher education, text
mining, data-driven methods, writing centers, decision theory.

I. INTRODUCTION
Today, many educational coaching programs are created
to support the stakeholders (e.g., students and teachers)
with their learning, knowledge acquisition, teaching quality,
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performance and assessment, etc. Personal tutoring or coach-
ing remains an under-developed and under-researched area
particularly within the education domain, and have simulta-
neously created significant challenges in its delivery within
the idyllic model of personal and/or professional develop-
ment [1]. For example, in Education, the significance of the
notion (coaching and mentoring) continues to show a gradual
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increase as a result of the contextual impact or outcomes
of key research in leu of the students/faculties retention,
success, and professional improvement. Although, a consid-
erable amount of the developed programs have shown to be
effective in the different aspects of education by facilitating
and encouraging activities of the users (faculties and stu-
dents) as well as institutional production and ranking sys-
tems [2]–[5]. However, while Medne et al. [2] note that the
current trends or efforts in sustaining the several universities
services shows that the higher education institutions (HEIs)
are continuously looking for ways to improve the quality
and efficacy of the underlying programs, by incorporating
strategies that involve the stakeholders training and academic
improvement. The study [2] notes that the developed or
resultant approaches would only do well if the main objec-
tives are designed by considering the quality of the different
coaching practices, key performance indicators, and support.
Moreover, Tóth and Surman [4] note that the educational
improvement frameworks can also be used to attain infor-
mation/practices that are, in turn, used to deal with some
of the practical to quality challenges related to the users’
perspectives. Whereas, Mourad [3] notes that understanding
of the users’ perspectives and their role as a driver of the
improvement strategies is paramount to Education quality
assurance in the several HEIs [6].

To this end, this study believes that coaching andmentoring
programs in education will go a long way in addressing the
identified challenges, and in turn, ensure professional devel-
opment of the users involved. The study shows that the real
opinions of the participants who completed the questionnaire
we administered to capture the extent and impact of the
educational supporting services across the globe, can be used
to understand the significant role the coaching and mentoring
programs play in education, identification of the services that
users deem significantly important, and how to use those
information (data) to support the decision-making strategies
for the HEIs. Thus, we illustrated that a mixed methodology
that includes methods such as the text mining (qualitative
approach) [7], [8] and quantitative approach [9], [10] can
be used to analyze the readily available datasets to derive
new insights and draw relevant information that can be used
to drive the coaching and mentoring programs in education
forward [11]–[13].

A. THE RATIONALE OF THE STUDY
This study determines the impact of educational supporting
programs and services (case study of writing centers) by
taking into account the perception of the users (e.g., faculties
and students). We propose a data-driven support and decision
model (DSDM) that is not only beneficial for understand-
ing the implications of the different services and coaching
programs for the users [14], [15]. But also can be applied
within any organizational context to improve the activities of
the users [16], [17]. The study utilized data collected through
the database of the International Writing Centers Associ-
ation (IWCA) [18] to illustrate the method. Prior studies

have shown that the state-of-the-art research or methodolo-
gies in coaching education or professional performance were
predominately either quantitative and/or qualitative (textual)
approach [19], [20].

The main research questions of this study are as follows:

1) How can we analyze the different (quantitative and
qualitative) data captured from the various educational
coaching programs or writing centers to understand
how the users perceive the several supporting services
offered by the institutions and their preferences?

2) How can we utilize the derived information to under-
stand what could be the influential factors that affect
or determines the users’ choices and/or preferences
considering the different services offered by the edu-
cational programs, and how the results can be used
to support the different coaching programs or writing
center services and decision-making strategies in the
diaspora?

To this effect, the study developed a set of constructs it
uses to conduct the research investigations and data analysis
as follows:

• For the quantitative approach, we trail to identify the
various potential factors that causes or motivate the users
to utilize the educational coaching/mentoring services
(case study of the writing centers) and how those factors
are intercorrelated or associated.

• In the qualitative approach, we performed a sentiment
analysis and emotional valence analysis (using the Text
mining method) to determine the top services that the
users prefer or seek when using the writing center’ ser-
vices and their levels of impact.

• Finally, we evaluated the implications of both the sta-
tistical significances/differences found in the results,
impact of the top most frequent terms in the data used by
the participants to describe the coaching programs, and
then provide an empirical discussion of the findings.

Thus, based on the stated research questions and design;
this study makes the following contributions to knowledge:

1. It defines a data-driven support and decision model
(DSDM) that leverages the perspectives or opinions of
the participants to understand the underlying foundation
behind the use of coaching and mentoring programs
to build professional/educational capacity of the users.
In turn, the method provides information on how to
understand and enhance the end-to-end processes and
datasets within the educational programs or coaching
settings.

2. It demonstrates the benefits of Text mining technologies
and its application within the educational settings, par-
ticularly in the clearer context of coaching, professional
development, or mentoring programs.

3. It describes amixedmethodology (quantitative and qual-
itative approach) applied to understand how the users
perceive the different services offered by the different
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educational coaching programs (case study of the writ-
ing center) and their implications for practice.

4. It illustrates how data about the users can be analyzed
to provide solutions to the current challenges or themes
that have emerged both in the literature, and in a compet-
itive and rapidly changing educational and professional
development environment or market.

The contributions of this study is important at a time
when the use of information or insights drawn from data
has become inevitably useful in informing the future direc-
tions of the educational and professional development pro-
grams [14], [15], [21], [22]. For instance, by being able to
track the users’ preferences and progress, and in turn, aligning
the outcome of the developed methods towards improving
the quality of the different offered services, decision making
strategies, and/or the programs’ ecosystems at large.

The rest of this paper is structured as follows: The Back-
ground Information (Section II) discusses the relevant state-
of-the-art in the topic area, especially as it relates to the
educational coaching programs and evaluation. We presented
the Methodology of the study in Section III by introducing
the proposed DSDMmodel and its main framework, the data
sampling and participants’ information, research instrument
and constructs we used in the study. In addition, we presented
the data analysis and results of the study. Section IV dis-
cusses the results in detail, particularly the implications of
the DSDM method and data analysis in practice, and then
concludes and points out the directions for future works in
Section V.

II. BACKGROUND INFORMATION
A. COACHING AND MENTORING IN EDUCATION:
STATE-OF-THE-ART
Coaching and Mentoring for schools or professional devel-
opment has long been not only a debate for both educators
and academic managers at all levels. But also, a develop-
mental and strategic tool/initiative used by the several higher
education institutions (HEIs) to drive the business operations
forward. In the Education context, while coaching is seen
as a central component of successful professional develop-
ment, and mentoring refers to process of serving as someone
who facilitates and assists other faculties’ or students’ devel-
opment [23]–[25]. The two overlapping or interchangeable
terms (coaching and mentoring) are adopted/associated with
the intention of improving the performance of the stake-
holders (e.g., faculties, students, educators) in a specific
aspect of the learning practice [15], [26]. Dated back to late
1970s, the role of mentors has inadvertently been changed
from not just one who provides socio-emotional support,
for instance, beginner teachers and students, but to one who
also serves as an instructional coach [27]–[30]. The North
American Council for Online Learning (NACOL) [31] in
its Colorado Online Learning (COL) model [32] designed
to support the teachers, defines how a variety of mentoring
types can be combined to meet the Schools’ needs. Ranging

from Task-based and Experienced-based mentoring to Just-
in-time mentoring, and One-to-one, Team, and Formal men-
toring [32]. Indeed, Coaching and Mentoring has not only
been a valued improvement paradigm embedded into the
different HEIs performance and Schools’ development poli-
cies [21]. But also, is an important practice towards achieving
the United Nations Educational Scientific and Cultural Orga-
nization’s (UNESCO) Global Citizenship Education (GCED)
initiative [33] whose goals is to instil in learners; values,
attitudes, and behaviours that support creativity, innova-
tion, and commitment to learning and professional develop-
ment [15], [34], [35].

Whereas, Holliday [36] notes that Coaching andMentoring
is not an add-on to academic leaders’ role but an integral
part of it. The study [36] believes that benefits of coach-
ing and mentoring initiatives, e.g. StaffCoachingTMmodel,
are enormous. Ranging from managers or academic lead-
ers who are capable of inspiring, persuading, influencing,
and motivating organizational changes, to spearheading those
actionable insights necessary to ensure success [26]. The
above benefits have not been overemphasized, for instance,
by the Center for the Use of Research and Evidence in
Education (CUREE) [37] who over many years has reviewed
and analyzed the evidence of what works in professional
development for the educators. Their conclusions were that
professional development (such as coaching and mentor-
ing) is much more likely to be successful when it involves
collaboration amongst the staffs, or when it’s done well
is one of the most effective methods for personal devel-
opment proven to be key element of the several schools’
improvement strategies [37]. Besides, CoachEd Perspec-
tive [38] on Global Framework for Coaching in Education
believe that offering coaching to aspiring school leaders can
support educators to make well-considered decisions about
their professional futures and management. Directed towards
School’ improvement, the Australian Council for Educational
Research (ACER) [39] was a program developed to support a
small number of Northern Territory schools in Australia to
establish a ‘‘community of practice’’ that enabled them to
create developmental strategies by promoting conversations
about students’ achievement (e.g., literacy and numeracy
skills), imbuing in the leaders and teachers the capacity to
use effective coaching and mentoring practices that results in
measurable gains in leu of the students achievements [40].

As example, Moyle [21] notes that seven schools located
in both remote and urban contexts in Australia that chose
to use coaching/mentoring as part of their respective school’
improvement plans, reflected on how they considered their
approacheswere or were not working, andwhy. The fivemain
themes that emerged from the study was [21]:
• The capacity to build the competency and abilities of
the teachers, so that they can take stepladders towards
achieving the school’s strategic vision and priorities in
relation to the curriculum, teaching and learning, and
assessment, and can effectively make judgments about
students’ progress and outcomes [36], [41].
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• Laying foundation to ensure commitment by the school’
leadership to use coaching or mentoring strategies in
building the capacity of the school’ staffs [42], [43].

• Work with early adopters or teachers that are keen to try
out new ideas and approaches, and in turn, model the
new approaches to other staff members [44]–[47].

• The use of data to inform the achievements and future
direction of the coaching and mentoring programs
by being able to track individual students’ progress,
improving the quality of instruction in each settings,
and aligning the outcomes to the school’s vision for
improvement [14], [15].

• Planning for overall school improvement by gain-
ing consistency of pedagogical approaches across the
schools and structured guidance for the stakeholders
(teachers, students) about what it is they are expected
to do [26], 29], [38].

In the same vein, this study looks at how information
captured from the several coaching and mentoring programs
(case study of the writing centers) across the globe can be
used to understand the state-of-the-art in the development of
the faculties/students, and to provide solutions to the ever-
increasing need to improve educational supporting services
and quality in a competitive and rapidly changing educational
environment/market by benefiting from a data-driven design
model and/or process innovation.

From theoretical perspective, three main models are cur-
rently being discussed in relation to Coaching and Mentoring
programs or practice [15]. This includes the Zone of Proximal
Development (ZPD) [48], Biggs’s Presage-Process-Product
Model [49], and TheGROWModel [34], [50], [51]. However,
regardless of the context in which the aforementioned models
are used/applied, one common goal of the models is that
they play a significant role in coaching and mentoring, since
they are all useful in maximizing the potentials or academic
performance of the users/coaches, vice and versa.While some
coaching programs may not use models at all, or constraining
for the coaches; other types of coaching models exist in
the literature, each with its own different tactics of scaling
and evaluating the outcomes, building upon other existing
models, or escalating the results and action plans to help in
assurance of coaching practices. These includes models such
as ACHIEVE Model [52], CIGAR Model [53], and OSKAR
Model [54].

In practice, there is emerging evidence-based research
that Coaching and Mentoring is a powerful tool to sup-
port learning and development for students, teachers, school
leaders, and their educational establishments, with majority
of the research coming from the UK, USA and Australia
[50], [55]. To note, the DDI World Leadership Develop-
ment and Assessment consulting (DDI) [56] disclosed in its
Mentoring Global Leadership Forecast in 2018 that 54% of
institutions in the top third of financial performance have
formal mentoring programs, as opposed to 33% in the bot-
tom third [41]. According to Moore [41] the study con-
ducted by Bellevue University in the United States found that

mentorship increased institutional retention by 23% with a
major part of the organization experiencing a 25% higher
retention rate when the employees participate in a men-
toring program. The participating organizations showed or
wanted 50% more time dedicated to mentorship and coach-
ing, and twice as much time focused on developing lead-
ership skills. In Canada, the teachers’ training program in
Western Québec School Board (WQSB), have grown fame as
a means to supporting beginner teachers. Although the pro-
grams vary greatly in terms of delivery and effectiveness [42]
as observed also in the results of this study. Back in late 90’s,
Veenman et al. [57] have studied the effect of a coaching and
mentoring programme designed to stimulate self-reflection
and self-analysis to improve instructional effectiveness in
beginner teachers in a Dutch School. In an under-resourced
higher education setting in Africa, Olivier &Burton [5] found
that a structured peer mentoring programme, in which a
mentor works with large group of mentees, can be a use-
ful tool to assist with students’ transition to university and
contributed to the students’ academic, social, and personal
integration. Whereas, in a public university in the United
States, Kearney et al. [43] found that the use of technology-
based instructional strategy can help in establishing trust,
providing critical feedback and broadening perspectives of
the school’ leaders. Recent thematic study by Hastings and
Pennington [50] which identified methods used by six expe-
rienced external team coaches practicing in the UK, USA
and Australia, shows that team coaching distinguishes itself
from team building due to its focus on a performance out-
come, and from team training, due to a systemic focus. The
study [50] notes that coaches at all levels reported an eclectic
and agnostic approach (which stresses the need to take a
theoretical, philosophically fluid, and pragmatic approach) as
key to which is being able to draw from and adapt a wide
array of tools, theories, and methods for executive coaching.
Drawn from studies both within and outside the UK, mentor-
ing and coaching are considered to be central to enhancing
pedagogical and subject-related knowledge and understand-
ing [29], [58]. This includes national educational initiatives
such as The National Grid for Learning (NGfL) [59] and
imperatives such as the SchoolWhiteboard Expansion project
called Interactive Whiteboard (IWB) [60], [61] designed to
utilize technology-based opportunities and affordances that
are more feasible, available, and accessible to trainees and
teachers in England. Also, the Mentoring and Coaching in
the Further Education and Skills Sector [11] was a project
designed in England to support the use of mentoring and
coaching as a remedial strategy to address the perceived
under-performance of teachers, and encourages teachers to
openly discuss and seek to address their perceived limitations
and professional learning and development (PLD) needs [29]
in a safe, trusting environment.

Moreover, The International Coaching Federation (ICF)
[35] notes in its recent study that ‘‘coaching’’ has, over the
past few decades, become significantly more prevalent with
a total of 71,000 coaching practitioners operating globally as
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of 2019 in comparison to 53,300 in 2015, 47,500 in 2012,
and 2,100 in 1999. According to ICF [35], the growth was
especially strong in the emerging regions of Latin Amer-
ica and the Caribbean region (+174%) and Eastern Europe
(+40%)with number of organizations/leaders using coaching
skills estimated to have risen by almost half (+46%). Even
though Asia more than doubled (+124%) in coaching skills,
Latin America and the Caribbean recorded the largest growth
(+198%). Overall, all turning ‘‘Coaching and Mentoring’’
into a USD$2.849 billion global business, representing a 21%
increase over the 2015 estimate of USD$2.356 billion [35]
which is a significant impact over the years both in terms of
‘‘return in investment’’ and ‘‘global framework of practice’’
in coaching and mentoring for education, professional learn-
ing, and socio-economic development.

In summary, this study shows that one of the most potent
ways to address the identified challenges or emerging themes
with respect to the educational coaching and mentoring pro-
grams, both in theory and practice, and to achieve the goals
of the various educational support services and initiatives; is
through a data-driven (user-centric) approach [13], [22], [62].
It is noteworthy to mention that this study believes that
by leveraging and understanding the real opinions of the
different users of the educational supporting services (data)
that the results can be used to identify patterns which can
then be transliterated into actionable plans, particularly in
alignment with the five main themes that have emerged from
the pieces of evidence we drew from the existing works of
literature [14], [15], [21]. Besides, we note that when the
said actions/plans are aligned with the main goal of ensuring
quality of the different offered services; that not only will
there be an enhanced support and benefit for the stakeholders
(e.g., faculties, students, managers, educators). But also, there
will surface an increased productivity and effectiveness of the
several educational coaching programs in general [6]. Thus,
we proposed the Data-driven Support and Decision Model
(DSDM) (Section III) that can be used to analyze and under-
stand the perspectives of the users (through a quantitative
and qualitative lens) of the different educational coaching
programs and services. Our main objective was particularly
directed towards the extraction of meaningful information or
insights from the readily available datasets about the educa-
tional coaching programs, and achieving as a whole, a quality
educational service model and/or pedagogical professional
development schemes in general.

III. METHODOLOGY
Fig. 1 is the conceptual framework or architecture of the
data-driven support and decision model (DSDM) the work
proposes for implementation of the defined method in this
paper. The proposed model (DSDM) is described as an amal-
gamation of the data-structure approach [22] that is based on
the descriptive decision theory [63], [64]; which is concerned
with the study of the rationale behind the decisions that users
are disposed to make through a statistical means and textual
data quantification or evaluation.

As demonstrated in Fig. 1, the DSDM model (data-driven
support and decision model) is designed by taking into
account three main components:

1) Process domain data: describes information about
the users (e.g. faculties, students, etc.) that uses the
different services of the writing centers or coaching
programs.

2) Model deployment and data analysis: includes the
real-time application, data-structure (user-centric)
analysis, and model deployment using the mixed
methodology.

3) Educational process innovation: constitutes an
improved or enhanced performance and support for the
users through information drawn from themodel and/or
analysis of the readily available data.

It is noteworthy to mention that although the DSDMmodel
is explained using the case study of the writing center ser-
vices, the resultant model can be applied to any organizational
process or context provided that there is an availability of data
recorded about the users in question.

A. EXPERIMENTAL SETUP
Given the mixed methodology or approach of this paper,
a quantitative analysis (Linear and Mixed-effect logistic
regression) was carried out to statistically determine the
potential cause effects (correlation and significant differ-
ences) between the different variables (factors) that motivate
the users to utilize the services of the writing centers. While
in the qualitative analysis (Text mining) that we performed,
we trail to understand the level of impact of the different com-
ments (opinions) provided by the participants with regards
to the writing center services. This involves identifying the
most frequently used terms (wordcloud) in the data, the cor-
relation between the most frequent terms, and sentiment and
emotional valence analysis of the different users’ comments
as contained in the data.

B. INSTRUMENT
The research instrument went through different stages of
validation in order to ensure the reliability and validity of the
collected data. First, we conducted a pilot test by discussing
the designed survey with expert within the writing center
pedagogy to have a clear understanding of the connotations
and evaluation mechanisms of the constructs that we consid-
ered for the research as defined in the rationale of this study.
The administering of the survey was voluntary, and it took
approximately 3 to 5 minutes for the participants to complete
the questionnaire. The participants answered a 15-item ques-
tionnaire with both ranked Likert-scale, multiple and single
choice questions, and an open-ended question. The survey
was provided in over 35 different languages that allowed
the participants to complete the answers in any language of
their choice, as well as, to cover the target population across
the globe taking into account the different linguistic and
cultural origins. The estimated sample size for the research
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FIGURE 1. Data-driven support and decision model (DSDM).

was a minimum of 40 which we considered to be a scientif-
ically acceptable large enough sample size (n > 30 or 40)
[65]–[69] for conducting the different statistical analysis and
procedures described in this study.

Second, the main constructs we targeted while designing
the instrument was to understand who goes to the writing
centers or educational coaching programs, and why? Thus,
to understand (i) what services do the users mostly require
or utilize when seeking the educational coaching programs
or support? (ii) what could be the influential factors that
affect such choices considering the different services offered
by the writing centers or coaching programs? and (iii) how
frequently do the users of the coaching/mentoring programs
return or seek for support with their different educational
activities/preferences? Accordingly, based on the identified
constructs or research objective, we analyzed the reliability
and validity of the following items in the survey that allowed
us to answer the questions as reported in Table 1.

As gathered in Table 1, Cronbach’s Alpha test [70], [71]
was used to analyze the survey items to determine its reliabil-
ity and adequacy in measuring the research objectives. The
results of the Cronbach Alpha test (α = 0.76) shows that the
research items were valid and reliable (adequate) for testing

the set-out constructs. Also, it is important to mention that
the last question in the survey which we used to conduct the
qualitative analysis (text mining) is a text-based open-ended
comment question ‘‘What additional service(s) do you think
would improve the operations of your Writing Lab/Center?’’
that was asked to the participants which we did not include in
the Items’ test.

C. DATA SAMPLING
The study used the data from the Writing Lab Research
Survey conducted at the host Institute for Future of Educa-
tion [72] to carry out the experimentations and analysis. The
questionnaire was sent through the information (database)
about the several writing centers that are registered in the
International Writing Centers Association (IWCA) [18] dis-
tributed across the several higher education institutions of
the globe. Therefore, a wide variety of the writing cen-
ters services, user perspectives, and variables considered for
this research were represented in the data. For our analysis,
we made use of the data collected over a period of six months
between May-Nov 2019 to conduct the investigations.
The collected data consists of a total of n = 222
respondents who participated in the survey. To validate the
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TABLE 1. Reliability test of the research item and survey.

adequate sample size for the study, we assume that half
(50%) of the respondents must have either used or works
within the settings of the educational coaching or writing
center programs, and have a training or development program
in place in their different institutions to give us maximum
variability [73]. To do this, we assumed a 95% confidence
level with a margin of error of between ±4% to ±8%. This
means that there could only be a maximum of 8% percent
chance, typically determined through precision, of our sam-
ple results differing from the target population. The 95%
confidence level means that 95 out of 100 samples in our
survey will have the true value of the population within the
specified margin of error. Moreover, the acceptable margin of
error used by most survey researchers typically falls between
4% and 8% at the 95% confidence level [74], [75]. To this
end, the estimate of the margin of error is given by 1/

√
N

[76]–[78] whereN is the number of participants in our sample
(n = 222). This resulted to a margin of error of equal to
0.06. Thus, implying that if we eventually find that 50% of
our participants have used or works within the educational
coaching or writing center programs, and have a training or
development program in place in their different settings, then
the actual proportion of the target population and sample we
studied/analyzed could only vary by±6% (0.06). Our survey
shows that a large number of the centers were mainly focused

on coaching and support for the clients (Students = 89.83%,
Faculties= 7.20%, both Students and Faculty= 2.97%) with
70.44% agreeing to conduct their own research and devel-
opment initiatives as part of activities of the establishments
as discussed in detail in the discussion section (Section IV).
To conduct the experiment, after cleaning the data by filtering
out incomplete responses and those participants who have not
commented in the data; we utilized a total sample of n = 158
for the quantitative analysis (Linear andMixed-effect logistic
regression), and n = 146 for the qualitative analysis (Text
mining) as presented in detail in the subsequent Sections III
−D(1) and D(2).

D. DATA ANALYSIS AND RESULTS
The data analysis and implementation of the proposed
method (DSDM) of this paper involves both a quantita-
tive and qualitative analysis we conducted by considering
the described research parameters or items. This was done
using R statistics software [79]. Each step and results of
the applied methods are described in detail in the following
section D(1) and D(2).

1) QUANTITATIVE ANALYSIS
For the regression analysis: first, we applied a Linear regres-
sion (OLS) model to analyze the relationship that the users
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TABLE 2. Generalized linear mixed model fit (random and fixed effect) analysis for recommendation of visits vs writing center services.

frequency of visit or return for support/use of the writing
center services (predictor variable) have on the participants
recommendation for visits to the writing centers (response
variable), i.e., lm(frequency of visits ∼ recommendation of
visit). Our hypothesis for testing whether the two variables
were related (correlated) was if the coefficient of linearity,
determined through the p-value or significance level, is less
than 0.05 (p < 0.05), then we assume there is a correlation
between the considered variables. In other words, an increase
or decrease in the clients visit to the writing centers will
consequently affect whether the participants suggests the visit
to the writing centers to be voluntary or mandatory (H1).
Else if the significant level is greater than 0.05 (p < 0.05)
thenwe reject the alternative hypothesis (H1) and assume that
the variables are not dependent or correlated with each other
(H0). Consequently, the result of the OLS model statistically
shows that there exists a linear relationship between the fre-
quency of visits and recommendation for visits to the writing
centers (Z = 14.74, p = .000). Therefore, we accept the H1.
Furthermore, we deemed it important to conduct a Mixed-

effect regression analysis to determine the effects (random
and fixed) that the recommendation of visits to the writing
centers have on the users choices by taking into account the
different individual services offered by the writing centers
(see: Table 1). To do this, we applied the generalized linear
mixed effect regression (glmer) model in R [79]; whereby
for the random and fixed effect model, we assume that the
unobserved effects (recommendation for visits) are uncor-
related with (statistically independent of) all the observed
predictor variables (writing center services) (H0). Else, in our
model, we can presume that the observed effects or response
variable (recommendation of visits) have some associations
with the predictor variables, i.e., the writing center services
(H1). In essence, we evaluated the significant factors that

may influence the participants’ recommendation for visits to
the writing centers (response variable) in the glmer model,
we performed for the individual cases, by considering the dif-
ferent services the writing centers offer (predictor variable).
The results are as shown in Table 2.

As gathered in Table 2, although we observed that there
may be a considerable variation between the random effects
for the different supporting services; the fixed effect values
(predominantly p = 0.027) (Table 2) shows that the analyzed
variables were all significant when recommending the visits
to the writing centers. The deviance residuals are also sta-
tistically acceptable as they are close to being centered on
zero. Therefore, the assumption that the recommendation for
visits (voluntary vs mandatory) is dependent on the different
supporting services is strong as the p-value for the different
measurement variables were statistically significant p <=

0.05 (Table 2). Thus, we conclude that the different services
are a good predictor of recommendations for visits by the
stakeholders. It is also noteworthy to mention that services
such as ‘‘tutoring’’ (Z = 2.201, p = 0.027) is a major factor
that influences recommendations for visits to the writing
centers with both the random and fixed effects showing to be
exceptionally significant (see: Table 2). This is also evidenced
in the chart and figures we reported in Fig. 2 and Table 3.

2) QUALITATIVE ANALYSIS
To expound on the quantitative analysis and to triangulate
the outcome of our method through a qualitative lens or
approach; we conducted a Text mining study of the differ-
ent comments given by the participants in response to the
following question ‘‘what additional services do you think
would improve the operations of your writing Lab/Center?’’.
To implements this second part of the DSDMmodel, we first
determined the top most frequently used terms (words) in the
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FIGURE 2. Chart representing the frequency of writing center services visits/requests by the users.

TABLE 3. Distribution of the frequency (%) of visits to the writing centers by the users.

comments used by the participants to describe the writing
center’ services as contained in the data, and then conse-
quently, determined the correlation of the identified terms.
This was done using R statistics and packages [79]. To do
this, we built a corpus (library of words) and term document
matrix (dataframe) to allow for the text-based analysis (i.e.,
sentiment analysis and emotional valence) to follow. Compu-
tationally, we analyzed the data by representing the texts as a
dataframe where: each row represents a single comment from
the source file. As shown in Fig. 3, Fig. 4, and Table 4; the
word frequencies were represented according to the highest
to lowest occurring words (Fig. 4), whereas the correlation of
words (Table 4) was determined by measuring the probability
scales from 0 to 1 where: 0 represents 0% and 1 represents
100% likelihood of the stakeholders using the corresponding
terms across the analyzed data.

As gathered in Table 4, Fig. 3 and Fig. 4; the outcome
of the text analysis shows that most users of the writing
center are motivated by the need to gain ‘‘support’’ with their
educational activities or undertakings. Also noteworthy is the
fact that term such as ‘‘support’’ tends to not only be the most

frequently used word (term) by the participants across the
data, but also appears to be the most correlated word with
the other terms we found (see: Table 4). Although terms like
‘‘tutoring’’, ‘‘training’’, and ‘‘strategies’’ were also found to
be substantial.

Furthermore, we considered it necessary to determine the
impact (sentiment analysis and emotional valence) of the dif-
ferent combinations of words (i.e., the individual comments
provided by the respondents). To do this, we first determined
the average sentiment score for the individual comments as
contained in the dataset (see: Table 5), and then subsequently
quantified the impact (intensity) of the different comments
(emotional valence) by determining the goodness (positive),
neutrality, and aversiveness (negative) of each of the com-
ments [7], [80]–[82] as shown in Table 6. We also provide
some example of such comments (i.e., positive, neutral,
negative) (see: Fig. 6).

To explain the aforementioned steps in detail; for the senti-
ment analysis (Table 5), wemade use of the get_sentiment and
get_nrc_sentiment function in R [79] to not only determine
the different word counts that make up each of the individual
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FIGURE 3. Wordcloud for the top most frequently used term by the participants in the data.

TABLE 4. Frequency and correlation of the top most used terms across the dataset.

comments but also to deduce the sentiment scores for each
of the comments. The average sentiment scores were repre-
sented as interval between minus (−) to 0 and 0 to plus (+)
values to denote the level of impact for each of the comments.
As shown in Table 5, we present the first five comments and

last five comments in the data (n = 146) to show the resultant
outcomes.

Next, we measured the different (polarization) levels
(impact) of the emotions (valence score) expressed by the
participants for the purpose of comparison and validation of
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FIGURE 4. Chart representing the frequency of the top 10 most used
terms by the participants.

TABLE 5. Average sentiment scores for the different individual comments
in the data (n = 146).

the method. We quantified the sentiments by ascertaining
the goodness (positive ++1), neutrality (0), and aversive-
ness (negative −1) of the different comments. Specifically,
we assume that a positive (+) valence signifies attractive-
ness (goodness) of the associated comment, whereas zero (0)
denotes a neutral comment and a negative (−) valence means
aversiveness (badness) of the evaluated comment in question.
The results are as shown in Table 6 and Fig. 5.

As shown in Table 6, the comments column labeled
(1) - (144) represents the individual id of the different com-
ments in each row; whereby the first scores in each row

TABLE 6. Valence scores for the different comments provided by the
stakeholders in the data.

FIGURE 5. Chart representing the different levels of emotion (valence
score) expressed by the participants.

represents the id of the corresponding comments. There were
a total of n = 146 comments used for the analysis. Each
emotion score/value implies either a positive (+), neutral
(0), or negative (−) valence [7], [80]–[82]. Accordingly,
considering the intensity (polarity) of the analyzed com-
ments, we note that the min value (representing a negative
emotion) was −2, and the max value (positive emotion)
was 7. Notably, as shown in Fig. 5 and Table 6, we found
that majority of the emotions were classified to be neutral
and positive, i.e., between 0 and 1 (Fig. 5). In addition,
as highlighted in Table 6, we show some example of the
comments that signifies both a positive, neutral, and negative
emotions (valence) in order to validate the outcomes of the
text analysis as shown in Fig. 6.

In Fig. 7, we summarized the outcome of the DSDMmodel
applied to determine intensity of the emotions expressed
by the participants in relation to the writing center ser-
vices. We performed a cumulative analysis of the impact
of the participants’ opinions (emotions) across the dataset.
The definition of emotional valence and its implication
for the different studied phenomenon have been discussed
in the current literature by different studies especially with
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FIGURE 6. Example of the comments with their emotional valence scores
by the participants in the data.

FIGURE 7. Overall impact (intensities) of the emotions expressed by the
participants in relation to the writing center services.

regards to the various domain areas of its application [7], [8],
[82]–[84]. As illustrated in this study, such type of anal-
ysis (sentiment and emotional valence) is achieved by
extracting and leveraging the underlying information (textual
data) that are contained in the captured datasets. Accord-
ingly, we adopted the sentiment/emotion polarization or
classifications of educational datasets as described in Litman
and Forbes [82] and Okoye et al. [81] to classify the different
types or categories of emotions we have found in the study in
order to determine their overall impact across the data. The
results are as shown in Fig. 7 (A) and (B).

IV. DISCUSSION
This study used data collected from the educational domain,
case study of writing centers, to describe a data-driven sup-
port and decision model (DSDM) (Fig. 1). The DSDMmodel
was applied to understand the perspectives of the various
users of the writing center’ services or coaching programs,

and the influential factors (impact) on the choice of services
made by the users. Considering the findings of this study,
it can be said that most users of the coaching or mentoring
programs (e.g., writing centers) do so due to the need to gain
‘‘support’’ with their different educational activities, e.g.,
help with academic writing, tutoring, mentoring, academic
publications, performance, and productivity, etc.

The series of experiments and analysis we conducted
(see: Sections III - D(1) and D(2)), shows that the several
offered services or an attempt to maximize the professional
development/outcome of the coaching programs, is not only
applicable to just the users of the different offered services
(e.g., to improve their writing skills, production, compe-
tences, or knowledge acquisition, etc.). But is also beneficial
for the different educational institutions whose goals are to
enhance the Schools’ vision and academic rankings or status.
For example, in the research survey we found that a large
number of the writing centers are mainly focused on the
students’ support and development (89.83%) in comparison
to 7.20% that focuses only on Faculties development, and
2.97% that focused on both (students and faculties). Also,
whenwe analyzedwhich discipline domost of the users come
from? We found that majority of the writing center’ users are
from the areas of Arts & Humanities (33.48%), followed by
Social Sciences (20.35%), then Natural Sciences (12.04%),
Engineering (10.94%), Business & Law (10.94%), Medicine
(4.81%), and Other backgrounds (7.44%). Besides, we note
that 70.44% of the writing centers agrees to conducting their
own Research as part of activities of the establishments,
against 29.56% that do not. Plus, when we considered the
goals and global impact of the educational support services
especially in today’s competitive market and ranking of insti-
tutions as discussed in the background information section
(Section II), we purportedly note that most of the contribut-
ing factors comes from the faculty members (e.g., research
and development activities that results in publications, inter-
national conferences or workshops, research projects, etc.).
Thus far, we believe that educational or professional service
providers, coaching and mentoring programs, or writing cen-
ters whose resources are also directed towards the develop-
ment and training of the faculties will benefit significantly
in the aforenoted aspects. Moreover, the students have been
shown to be direct consumers of the academic tutors’ intellec-
tual properties or knowledge [13]. In turn, we strongly believe
that the stakeholders (teachers, students, HEIs, etc.) will not
only benefit from exploring a wider coaching practice, e.g.,
settings whereby the faculties are directly trained to provide
adequate academic support for the students. But will also
inadvertently introduce (ensure) a more value-added delivery
of professional development service, and/or early attainment
of relevant skills needed by the students and their faculties
who seek the educational support, as highlighted in the liter-
ature review section.

From practical perspective, there is evidence that early
factors that spans the emergence of data-driven methods for
analysing or understanding the educational processes, such as
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the DSDM model described in this paper, includes the need
to support and provide effective pedagogies for professional
development and quality of Service Science [85] in the dias-
pora. Extensive user-based explanatory analyses have also
been carried out in terms of the Coaching andMentoring pro-
grams with minimal emphasis being placed on implement-
ing solutions or practices that supports the faculties/students
development [86]. Moreover, Etzkorn & Braddock [85] notes
that in order to support or provide an effective mentor-
ing/coaching, it is necessary that higher educational organiza-
tions institutionalize the coaching ormentoring initiatives and
develop a purposeful training program in which they can train
and support the mentees and mentors, vice and versa, in addi-
tion to allowing for flexibility of the faculties input at various
stages. Interestingly, the results of this study as reported
in Tables 3 to 6 shows that if the educational institutions or
coaching programs (case study of the writing centers) would
dedicate adequate resources towards provision of an effec-
tive ‘‘support’’ ecosystem for the stakeholders (e.g., through
workshops, online courses/certifications, tutoring and men-
toring, etc.), not only will there be an exponential increase
in delivery of services and quality of the programs [16], [17],
but also expectations on why the users visit and/or require the
services of the coaching and mentoring programs will also be
eventually met.

To triangulate the outcome of our study with the exist-
ing works of literature; first we note, within the educa-
tional coaching and writing center pedagogy, methods which
draws upon the socio-pedagogical research on users’ choices
to use educational supporting services [87]. For example,
Salem [87] studied the social dimensions of decision making
in terms of writing center practices, and notes that the mag-
nitudes have not been largely implemented since views about
the writing centers (e.g. what they are? services they offer?
who goes to writing centers? and why?) are related and goes
beyond the current theories and practices. Along these lines,
the work done in this study aimed to disentangle the afore-
mentioned magnitudes by taking into account the use of a
data-structure method or approach [22] to inform the perspec-
tive of the users, as well as, the future directions of the coach-
ing andmentoring programs. For instance, the overall positive
satisfaction we observed for the participants (Fig. 7) could be
a justification for the reason as to why the empirical study by
Hastings & Pennington [50] notes that users (e.g., coaches
and mentors) at all levels reported an eclectic and agnostic
approach as key to which is being able to draw from and adapt
a wide array of tools, theories and methods for coaching.
Moreover, taking into account the scientific and innovative
implications of the proposed methods, such as the DSDM
model (Fig. 1) described in this study, Salem [87] notes that
there is nothing to lose and everything to gain from such
type of research that are backed by the most powerful, up-
to-date, and rigorous approach. Henceforth, this study shows
that there is a tenacious need to develop innovative method-
ologies or approaches that can be used to support activities
of the different educational coaching programs or writing

centers by taking into account the insights (information)
drawn from the collections of data recorded about the dif-
ferent services and users, as well as, transforming the derived
information into actionable acumens and/or decision-making
strategies.

The aforementioned affirmations points us to the second
driver for the work done in this study. We note that the
concept of datafication [22], [81], [88] which forms the
basis of the DSDM model we proposed in this paper, and
one of the main themes that have emerged within the dis-
course of the Coaching and Mentoring programs as noted
in the background information section [14], [15], [21]; have
been professed to be one of the most effective ways to lay
foundation for organizational innovation (e.g., the coaching
and mentoring programs) particularly through digitalization
of the processes and/or services [22]. Through datafication,
organizations are able to create space for meaning-making
and theoretical reflection [22] on the different services or
practices that underlies the said institutions. Interestingly,
while Williamson [88] notes that a lot of the organizations
have experienced transformations in the past as new forms
of digital data were being generated, analyzed, and used to
support the decision-making processes. The results of the
experimentation and outcome of this study also shows that
the ‘‘data-driven’’ method plays a vital role in understanding
and enabling such innovative development within the clearer
context of the educational coaching and mentoring programs.
This includes leveraging the state-of-the-art techno-structure
approaches such as the Text mining method defined
in this study.

Last but not least, is also the fact that the mixed methods
(quantitative and qualitative) for analyzing and determining
the impact of the educational services or processes have
shown to be effective [19], [20], [89]. Accordingly, the mixed
methodology and analysis performed in this study can be
defined as implementation of a user-centric model (DSDM)
(Fig. 1) that amalgamates the quantitative and qualitative
approach to research based on a techno-data-structure applied
for a holistic evaluation of the impact and quality of the
different services offered by the writing centers or educa-
tional coaching programs in general. Theoretically, while the
proposed mixed methodology (quantitative and qualitative)
in this study opens the way for scholars or educators to
embrace a deeper and cross-evaluation method that not only
involves the process of statistically drawing inferences about
the studied phenomenon, but also incorporates a powerful
text mining technique that proves useful toward extraction
of relevant information from the readily available datasets.
Thus, in essence, the techno-data-structure element or com-
ponent of the DSDM model proves to open the way for
the use of data to analyze and inform the state-of-the-art
or future directions of the educational coaching/mentoring
programs by being able to draw inferences and/or mean-
ingful insights towards improvement of the quality of ser-
vices, decision making strategies, and users’ experience
at large.
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V. CONCLUSION
This study offers a user-centered qualitative and quantitative
approach that can be used to evaluate and improve the impact
of the educational coaching and mentoring programs. The
mixed methodology or approach (DSDM model) we intro-
duced in this study can be defined as a tool that can be applied
for holistic evaluation of educational services such as the
coaching andmentoring programs. The authors demonstrated
the practical application of the method (DSDM) using data
collected from international writing centers across the globe.
In theory, the results of our study shows that a well-defined
learning performance or professional development strategy
for educators is essential towards achieving quality of service
and support for the stakeholders. Future works can adopt
the proposed model described in this study to analyze the
impact of the different offered services or training programs
in the different organizational contexts, or yet, can modify the
proposed model to include further components that may have
not already been introduced in this paper.
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