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Abstract: Data-driven modeling, action, and strategies have become popular, and the education
community has witnessed increased interest in data-driven decision-making (DDDM). DDDM
values and prioritizes decisions supported by high-quality, verifiable data that has been effectively
processed and analyzed. The objective of our study is to describe the design, development, and
implementation of a data-driven, evidence-based model of academic development in the context
of CUNY Graduate School of Public Health and Health Policy (CUNY SPH) utilizing SMAART
(Sustainability Multisector Accessible Affordable Reimbursable Tailored) model. The alignment of
academic and student affairs within CUNY SPH brought with it several challenges. Defining roles
and responsibilities across different student and academic affair units with a goal of collaborative
leadership model and lack of meaningfulness were key challenges. It was important to listen to the
experiences and recommendations of various individuals performing various functions in different
capacities. A unified framework of key data indicators was needed to create a transparent and
equitable model. An innovative interactive SMAART SPH dashboard designed, developed, and
implemented to guide data-driven, evidence-based decision-making. Institutions can use a large
amount of data from various sources to improve students’” learning experience, enhance research
initiatives, support effective community outreach, and develop campus infrastructure to bring in
sustainability.

Keywords: public health; leadership; organizational change; data-driven; evidence-based; academic
management; informatics

1. Background

In recent years, data-driven modeling, action, and strategies have become popular,
and the education community has witnessed increased interest in data-driven decision-
making (DDDM) [1]. “Driven by data” requires more than just the existence of good data.
It requires a meaningful process for developing data frameworks, questions, conducting
exploration and analysis, and ultimately, using the data to help arrive at strategies and
solutions. It is critical to leverage data-driven decision-making and spurn innovation
in higher education by having an optimal strategy that prioritizes data standardization,
integration, transparency, quality, and reliability and makes the most of their resources.
Data-driven decision-making values and prioritizes decisions supported by high-quality,
verifiable data that has been effectively processed and analyzed. Institutions can use
a large amount of data being generated from various sources to improve the students’
learning experience, enhance research initiatives, support effective community outreach,
and develop campus infrastructure to bring in sustainability [2].
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Early intervention with at-risk students through coordinated student support services
can enhance student retention and student success rates and ultimately student satisfaction
and enhanced learning. However, faculty productivity levels are just as important as
student success rates. Enrollment numbers can often affect faculty productivity levels,
which is why a reliable and predictive reporting process is vital. The unique structure and
culture of higher education workplaces and the ways in which faculty work is assigned,
assumed, and rewarded also contribute to workload mismatch and faculty dissatisfac-
tion [3]. Departments include faculty members of different career stages, appointment
types, and concentration areas. Faculty workloads differ depending on discipline, institu-
tion, and the various contributions faculty members can make in domains of scholarship [4].
Although frameworks for work activities are fixed (e.g., teaching load), other modifiers
are discretionary and unregulated. Faculty typically choose whether or not to serve on
committees, take on new students as advisees, prepare academic programs for external
review, and apply for and pursue externally funded research, to name only a few work
activities. The organization of faculty workload and distribution allows for significant
unintended ambiguity and or inequities. Research has shown that educational practitioners
make decisions based on intuition [5]. Problems of equity are rarely resolved quickly and
without considerable price in faculty morale. Lack of accountability and transparency,
ambiguity built into the system, a continuum of preferred/rewarded roles, and lack of
department consensus on equity across domains of scholarship can help explain why so
many national faculty surveys report high levels of workload dissatisfaction [6].

It is important to use data to determine the causes of a problem before taking improve-
ment actions. We aim to improve: transparency in what faculty are doing, accountability,
clarity in roles and expectations, and flexibility to acknowledge and reward diversity in
performance and participation. Transparency increases the sense of accountability and trust
between members and leaders, facilitates perceptions of procedural and distributive justice,
and leads to greater organizational commitment [7]. The immediate need is to establish
robust data systems, combined with a well-coordinated, multi-stakeholder collaboration
across administrative and academic units to drive evidence-based modeling of academic
management. Data-driven decision-making will enable administrators to determine suc-
cesses and challenges, identify areas of improvement, and help evaluate the effectiveness
of programs [8]. Aligning meaningful goals for evidence-based academic management
brings with it unique opportunities and challenges. These include assembling high-quality
raw data, conducting analysis that ensures results are relevant, and using relevant data to
inform academic decisions. It is important to maximize data utilization and interpretation
to evaluate past challenges and predict future ones; use both quantitative and qualitative
data; understand data limitations; turn to multiple sources of data; and integrate, review,
and validate data. Work allocation systems with comprehensive, objective criteria can help
resolve inequity. Prior literature has highlighted the use of data to better understand our
own operations and pave the way for developing new, innovative approaches for greater in-
stitutional efficiency. Transparency increases the sense of accountability and trust between
team members and leaders and is conducive to greater organizational commitment [9,10].

The objective of our study is to describe the design, development, and implementation
of a human-centered, internet-enabled dashboard, with data-driven, evidence-based mod-
els of academic development in the context of CUNY Graduate School of Public Health
and Health Policy utilizing the SMAART model. To the best of our knowledge, it is the
first study outlining the value of implementing collaborative, coordinated, data-driven
decision-making approaches across various administrative and academic units towards
enhancement of a transparent, equitable, sustainable environment of academic success.

2. SMAART Model

The SMAART model (Sustainable, Multisector, Accessible, Affordable, Reimbursable,
and Tailored), a Population Health Informatics (PopHI) framework, is conceptualized using
the principles of Data, Information, and Knowledge (DIK); human-centered approach;
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cognitive fit theory; information processing theory; and humanistic, behavioral, and learn-
ing theories to develop a data-driven, evidence-based model of academic management
(Figure 1). The DIK pathway makes data more meaningful [11,12]. The principles of a
human-centered approach involve: (a) active involvement and understanding of users, (b)
understanding task requirements, (c) appropriate allocation of function between user and
system, (d) iteration of design solutions, and (e) multidisciplinary design teams [11,12].
Understanding users is an important aspect for creating useable health information appli-
cations. Task classification has shown to create useful applications [13]. Cognitive fit theory
(CFT) explains how graphical displays affect the decision processes [14,15]. CFT depends
upon fit between information presentation and tasks used by decision maker. Cognitive
fit identifies an appropriate representation for a given task performed by users [15]. Infor-
mation processing theory facilitates presentation of information as a meaningful unit [16].
When the information presentation matches the task, it produces faster and more accurate
results. These benefits translate into system and task-related performance factors. Learning,
behavioral, and humanistic theories suggest that information needs to be highly intercon-
nected, relevant to the learner, in multiple content formats and with feedback given based
on responses [17].

= Human Centered and Grounded theory approach
— Active involvement and understanding of users
— Understanding task requirements
Appropriate allocation of function between user and system,
— lteration of design solutions
Multidisciplinary design teams.

= Cognitive Fit Theory

— Identifies appropriate representation for a given task
performed by users

* Information processing theory
— Facilitates presentation of information as a meaningful unit.

Learning behavioral and humanistic theories

— Information highly interconnected, relevant to learner, multiple
content formats and feedback given based on responses

Figure 1. Theoretical framework of the SMAART Model.

In the SMAART Model, Sustainability highlights the use of real data and evidence to
ensure that developed solutions are Sustainable, Multisectoral indicates integration of data
from disparate sources to influence outcomes, Accessible indicates making information
and services accessible to all, Affordable indicates creating solutions that are affordable to
all, Reimbursement reflects upon return on investment with cost-effective solutions, and
Tailored indicates meeting the needs of the individuals across diverse settings.

SMAART Informatics Platform

The SMAART informatics platform is an internet-enabled platform that has been
designed, developed, and implemented and includes several layers such as (a) information
layer (emphasis on data collection), (b) descriptive layer (emphasis on data quality), (c)
predictive layer (emphasis on data analytics), (d) prescriptive layer (emphasis on interven-
tion delivery), and (e) cognitive layer (emphasis on dissemination and communication).
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The layers of SMAART informatics platform facilitates (a) transmission and integration
of data, (b) interpretation of data in an evidence-based manner, (c) addressing specific
consumer needs, (d) provision of timely feedback to the consumer, and (e) repetition of the
feedback loop of information processing. The SMAART informatics platform gathers multi-
faceted, multi-level, and multi-dimensional data and analyzes that data into meaningful
information that is contextually relevant (Figure 2) [11,12].

SMAART PLATFORM INFORMATICS

Humanistic, behavioral and learning, techology enabled intervention

© LAYERS OF SMAART

Sustainable
Multisector
Accessible ﬁ
Affordable wreaveuTon
Reimbursable

Tailored

DISSEMINATION

© coonmve Laver & COMMUNICATION

Figure 2. Layers of SMAART informatics platform.

3. Methods

The alignment of academic and student affairs within the CUNY Graduate School
of Public Health and Health Policy was institutionalized in July 2018 with the goal of a
collaborative leadership model to ensure its optimal functioning. This alignment brought
with it several challenges and opportunities.

One challenge was to define roles and responsibilities as there were several functions
that overlapped across different student and academic affair units.

Second, it was important to listen to the experiences and recommendations of the
administrative staff of various units who were responsible for performing student functions
in various capacities. This required continuous, ongoing coordination and collaboration
across multiple individuals from different units with different perspectives incorporating
the principles of diversity, inclusiveness, and equity. These activities involved meticulous
and continuous oversight and involved several rounds of deliberations and meetings with
various stakeholders.

Third, data across faculty workload including teaching, research buy out, instructional
class size, service, and new course development all was recorded across different formats
and platforms, resulting sometimes in both data being incomplete or inaccurate. Each data
source included different data fields in different data formats.

Fourth, similar data-related challenges were observed across student data related
to various student support services including academic probation, student advisement,
International Student Office, experiential learning, and career services. The data being
recorded in various formats limited its integration, hindering optimal decision-making to
provide tailored and student services.

We implemented combined principles of human-centered design, cognitive theory,
information processing theory and learning, behavioral, and humanistic theories to conduct
user, task, and requirement analysis.

Users included staff of the various student and academic support services (Figure 3).
Understanding user characteristics, needs, and preferences are critical for developing
human-centered platforms. In addition, user tasks and operations need to be clearly
defined and collectively evaluated to meet the goals of data exploration, analysis, and
knowledge development. We gathered information on how students set up appointments



Sustainability 2021, 13, 12256

50f18

with the various student support services, data elements recorded on existing intake forms,
and methods of tracking these appointments.

Student
Affairs

Financial Curriculum
Aid implementation

Office of
Academic
and Student
Affairs
Field
Practicum

Registrar

Figure 3. Integration of various academic and student affairs units.

To develop data-driven, evidence-based model of academic management by designing,
developing, and implementing SMAART SPH Outcomes Dashboard, the following steps
were performed.

The following steps were performed towards developing a model of data-driven,
evidence-based academic management.

1.  Establish working groups

The first step towards development of an evidence-based model of academic manage-
ment involved formation of several working groups that would bring together representation
of various academic and student affairs and other administrative services as needed. The
working groups included Academic and Student Affairs Advisement, Academic Council, cur-
riculum implementation and innovation, and online education (Table 1). Each working group
was led by the Senior Associate Dean of Academic and Student Affairs with representation
from different academic and administrative units (Table 1). The Academic and Student
Affairs Advisement working group was aimed to discuss barriers and challenges related to
student advisement across various academic and administrative units. Student advisement
topics discussed were related to the choice of electives, course enrollment, financial aid
and scholarship, field practicum placement, and software and hardware issues. The aim
of the academic council working groups was to understand faculty needs, opportunities,
and challenges related to implementation of new curricula and those involving approval
of new academic programs. Issues related to faculty workload were also discussed. The
curriculum implementation and innovation working group discussed issues related to the
implementation of the new MPH curriculum and course offerings and examined these from
the perspective of registration, advisement, and field practicum. Further, the focus was to
discuss the tracking of online course development. Similarly, the goal of the online working
group was to finalize instructors for developing the new online courses and related con-
tracts and needed coordination with the Office of Legal Affairs. Tracking of the progress of
the online course development and quality assurance to review the quality of content was
finalized. This process helped to develop a repository of existing data sources and identify
gaps in the availability of data elements critical towards evidence-based decision-making.
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Table 1. Academic, student affairs, and administrative units participating in working groups.

Academic and Student Academic Im I(e: rli:::ftl; 1;;1 and Online
Affairs Working Council Working pems . Working
Grou Grou Innovation Working Grou
P P Group P
Senior Associate Dean Academic and
Student Affairs X X X X
Interim Assistant Dean Student
. X X
Affairs
Interim Associate Dean Faculty Affairs X
Interim Assistant Dean Curriculum
. . X X
Implementation and Innovation
Recruitment and Admissions X
Administrative Advisement X X X
Office of Registrar X X X
International Student Office X
Office of Financial Aid X
Institutional Research X X
Office of Experiential Learning X X
Online Education X X X
Office of IT X
Office of Bursar X
Academic Support Services X X
Office of Library X
Office of Human Research Protection X
Program
Department Faculty X X

Activities planned during several of these working groups were aimed to ensure
effective communication, collaboration, and coordination between various academic and
administrative units.

2.  Student data

To provide sustainable, multisectoral, accessible, affordable, reimbursable, and tai-
lored solutions for evidence-based academic management, several disparate data sources
were recorded. These included student enrollment data, graduation data, academic pro-
bation data, and international student data. The goal was to integrate key data fields
across all these different data sources in a format that is readily analyzable, useable, and
can provide accessible and meaningful information to address the needs of the diverse
stakeholders. Each data set had a unique set of variables that were essential and could
generate meaningful insights (Figure 4). The unique ID across these various datasets was
EMP ID and email address.
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Enrollment Data Graduation Dat Faculty advisi
raduation Data aculty advising Academic
D D 1D
Probation Data
Name Name Name D
Active term Email Email
Name
Academic Load Degree Student Status
C lati dit Academic Pl Faculty advi Academic Plan
umulative credits
cademic Flan aculty advisor Sub Plan
GPA Sub Plan Academic Plan
. Standing Action
Prim Progr Degree Sub Plan
Subject

Figure 4. Example data fields across various data sets.

3. Faculty workload data

Faculty members’ main responsibilities are teaching and research; however, they also
manage outreach, service activities, and many times administrative work. Extensive faculty
work also takes place outside of the classroom, such as advising, mentoring, writing grants,
running labs, and guiding students through independent study. Data plays a pivotal role
in contributing to the development of a transparent and an equitable model of academic
development. However, several challenges related to the faculty workload data included:

What are the key components of faculty workload data (teaching, research, etc.?).
Lack of reporting and integration of teaching, research and administrative workload
data in a timely manner.

e Clarification for classroom staffing such as rules for adjunct and college assistant
allocations based on class size.
Clearly defined compensation/credit buy-out for designated leadership roles.
Framework for online course development and related compensation/course credit.

Additional challenges related to the faculty workload data included (i) disparate data
sources, (ii) heterogeneity in data formats, (iii) validation of data, and (iv) integration of
key data components of faculty workload such as teaching, research, and other admin-
istrative services. For implementation of new online courses, new academic programs,
and new MPH curriculum, along with teaching of the existing curriculum, there existed a
need for a clearly defined, fair, equitable faculty workload policy. These efforts required
communication with all stakeholders including department chairs and school-wide faculty,
budget, and finance units so that an optimal and an agreeable faculty workload policy and
policy for classroom staffing could be implemented.

Prior faculty workload data was gathered, and information on various data vari-
ables including classroom size, additional teaching assistance, and research effort was all
gathered to generate individual faculty workload profiles. Each faculty within the school
submitted their faculty workload, and their approval was sought regarding the data valid-
ity. In addition, continuous ongoing deliberations with the department chairs and their
department faculty and school leadership was done, and supporting data were presented
to formulate new policy. Several iterations of the policy were done at the department and
then at the school-wide level before a formal policy was institutionalized and ready to be
implemented in the fall 2019. Several challenges were encountered in the management
and tracking of faculty workload data and included data inconsistency, data redundancy,
data completeness, and data reporting (Figure 5). We focused on workload inequity within
departments because of the critical role departments play in faculty retention, satisfaction,
recognition, and professional growth [18]. Senior faculty and department chairs can reduce
workload inequity with routine practices and conditions that can shape a more positive
work allocation experience.
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Teaching Research Leadership Dissertation
credit credit credit credit
Faculty workload J
L PE—

data elements

|

Disparate data sources
Datafrom [ Department | Enrollment | Office of Human
CUNY First Data Data Research Resources

Variables assessed
#of # Sections Mode of Teaching | Regularvs.

Courses of courses delivery Assistance Adjuncts

Data Data Data Data
cleaning | integration | validation analysis
Class size Teaching | Compensationfor Faculty
determination | Assistance online courses Workload

Figure 5. Disparate data sources assessing faculty workload data, and instructional requirements.

Enrollment
Trends

4.  Student services data

Various student support services recorded data across different platforms such as
Microsoft Excel, Google Docs, FlexBooker, Calendly, and LibApps, thus limiting the in-
tegration of student service data in a meaningful manner. Some of the common data
variables recorded across several student services such as academic advisement, career
services, International Student Office, library, Office of Experiential Learning, and writing
and quantitative services included first name, last name, email, degree, program, and
open-ended information as notes (Table 2). Additional data fields were identified that
would help better quantify the student needs and allow us to provide essential services
and track its usage.

Table 2. Data elements recorded across various student services.

Data
Elements

Student Services

Academic Career . Writing and
Advising Services HRPP 150 Library OEL Quantitative

First Name

X X X

b
<

Last Name

1D

Email

Phone #

Degree

Program

Notes

Email reminder

Text reminder

XIX|IX|X|X| XX X]| X
XIX|IX|X|X| XXX X
XIX|IX|X| XXX X]| X
XIX|IXIX|X| XX X|X]| X
XIX|IX|X|X| XXX X
XXX X|X| XX X|X]| X
XIX|IXIX|X| XXX X
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4. Results
4.1. Design and Development of an Internet-Enabled, Interactive SMAART SPH Outcomes
Dashboard

We described the process of enacting a data-driven, evidence-based model of academic
management of the CUNY Graduate School of Public Health and Health Policy using
SMAART Model. Through the lens of the learning theory of humanism, educators work to
develop a whole-person approach that can facilitate making good, informed decisions for
administrators, faculty, and staff [19].

To achieve Sustainable, Multisectoral, Accessible, Affordable, Reimbursable, and
Tailored solutions, there was a need to design and develop a data-driven, evidence-based
model of academic management that addresses the needs of the users and facilitates data
integration, resulting in meaningful information for an informed decision-making. The
first step in achieving this solution was to identify key data indicators that should be
gathered across various academic and administrative services. This would help in defining
the essential data elements to inform the design, development, and implementation of a
transparent and an equitable platform.

The proposed internet-enabled, interactive SMAART SPH Outcomes Dashboard facili-
tates unified data framework using SMAART model to bring together faculty, student, and
student support services data on one common platform that can guide informed decision-
making (Figure 6). The proposed dashboard had the goal of improving understanding of
data-driven decision-making strategies implemented at the system level. At the same time,
it was also an opportunity to enhance academic and administrative effectiveness.

SPH Qutcomes
SMAART Model DeSCﬁPtion Dashboard
S USt[l i na b I e Use real data & evidence to Involved Student and
ensure solutions are sustainable Facultv data
. Integrate data across disparate Integrate student,
Multisectoral | ™ P grate ot
data sources student services and
Faculty data
H Make information and services Real time data access
Accessible |
accessible to all
Create affordable solutions Inhouse custom built
Affordable
platform
H Cost effective solutions Integrated platform
Reimbursable ”
providing range of

student-faculty services

Tu | | 0 red Meeting needs of the individuals Tailored reports based on

across diverse settings user roles and tasks

Figure 6. Adapting SMAART model to design and develop SPH Outcomes Dashboard.

The designed and developed innovative, human-centered SMAART SPH Outcomes
Dashboard included several modules:
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4.1.1. Faculty Module

The faculty module includes a dashboard of faculty work activities, including student
advisees, class size, committee assignments, and administrative roles (Figure 7). Different
reports can be generated by faculty based on their roles. Having accurate and timely
information is critical. Departments need to add transparency to make their work activities
and processes more equitable. This will allow departments to talk about equity issues
based on actual data rather than perceptions. It will help faculty members doing more to
see that they need to pull back and those doing less to see that they need to step up.

Faculty

Advisees
documents

Faculty
module

Student
support
services

Workload

Important
dates

Figure 7. Data elements of the faculty module.

The following are the sub-components of the faculty module (Figure 8a):

e  Faculty profile: Information recorded includes department affiliation, contact informa-
tion, and their tenure status and tenure deadlines.

e  Student support services: Each faculty has the ability to communicate individually or
as a group with individuals offering various student support services such as offices
of experiential learning, International Student Office, library, career services, Human
Research Protection program, writing and quantitative services, and administrative
student advisement. The goal is to enhance collaboration and coordination among
various academic and administrative units.

e Student advisees: Information recorded includes list of advisees for each faculty.
Information gathered related to each advisee includes:

Program and degree enrolled;

Course plan reflects the courses taken so far;

Academic GPA reflects the current GPA or at any risk of academic probation;
Advisement plan information reflects the courses need to be taken to complete
the program.

e  Faculty workload: Information recorded on each faculty workload included teaching
credits, administrative/leadership role, dissertation supervision, independent study,
research buyout, new hires, and banked hours. Faculty workload information is
gathered on a per-semester basis so that at the end of each year, an aggregated report
on faculty workload can be prepared (Figure 8b).

e Important dates: Includes information related to key dates and deadlines for various
administrative activities.
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e  Faculty documents: Includes repository of all essential forms related to various faculty
activities such as their offer letter, annual evaluation, peer observation, and course

evaluation.

Faculty profile
Email Address Tenure Status
EMPLID Tenure Review
Department Tenure Review Due Date
Designation Tenure Eligibility Date
Contact Mumber Track Years
Hiring Date Comments

Room Mumber

Workload Important Dates Faculty Documents
Student profile
m Advisamant Plan Studant Supoort Sarvices

e .
Shawirig 12 e cords
Studant Profile

First Wan

Las! Hame Term Subjecl Calalog Cindila Gradi Action
[ Puublic HeslbioH-DPH Epidemioiogical Methods | EFID B2o 080 H=

Prog Loig) MinagamentiDPHHPM, Cikies, Society, and Kealth

LGRS

i ati

-
!
B

Tear 2016-2007 2017-2018 2018-2019 2005- 2020
Term Fall 2016 Spring 2017 Fall 2017 Spring 2018 Fall 2018 Spring 2019 Fall 2019 Spring Zo2o
Action Edit Edit Add E it Add Edit Adid Add
Course Info c ] 5 (5 [ & o &
Sabbatical ng

Leaws o n<g

Adminisirative S Leadership 3

Dissertation sugeivision [a] 1.2 1.8 1.8

Independent studies [ ] [ o

Resgarch Buy Oul [+ o [} o

Neww Hire x] &

Collaboration Credits

Other

Banked hours iz 1B 5.4 1

Grand Total B 4 Total Banked Hours and & NWHR Remalning

(b)

Figure 8. (a) Faculty profile view; (b) Faculty workload view.



Sustainability 2021, 13, 12256

12 0f 18

The ability to keep track of the faculty workload has helped to ensure tracking of
course buy-out credits and credit overload to ensure that there is effective, transparent,
and equitable decision-making. In addition, tracking of the advisees allows to ensure the
student advisement to faculty ratio to ensure equitable distribution of student assignment
across different faculty members. In addition, it also helps to expand on providing both
student support services and academic advisement.

4.1.2. Student Module

The SMAART student module facilitates individual students in viewing a summary
of their profile. Various data elements captured in the profile include: program and degree
information, cumulative GPA and credits earned, faculty advisor, and whether the student
is in good academic standing. The students can also view a summary of the courses they
have taken and the courses left to fulfill their program requirement (Figure 9).

Student Profile Course Plan

First Name
Last Name

Email

CGPA
Cumulative Units
Admit Term
Expected
Graduation

Status

Faculty Advisor

Guest

Guest

Term Subject Catalog Credits  Grade

abc.gmail.com

Health Policy and Spring 2018 PUBH 812

Management(DPHHPM A Sn i -

Active

% 1%
3 (=3
w
X
>
<

w

7

«
T
X

Not in Probation Fall 2019 Applied Biostatistics BIOS 821 3000 i

Figure 9. Student module view.

Students also have the opportunity to communicate with their faculty advisor and the
staff of student support services including Offices of Experiential Learning, International
Student Office, library, career services, Human Research Protection Program, writing and
quantitative services, and administrative student advisement. Students can submit their
queries to individual or multiple offices simultaneously to facilitate coordination and
collaboration between the various offices to respond to student queries.

4.1.3. Student Support Services Module

The student support services cover various student services such as administrative
advisement, career services, HRPP, International Students, Experiential Learning, library;,
and quantitative and writing services (Figure 10).
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Administrati
ve
advisement
. Internation
Library and
HRPP al stu‘dent
office
Student
Support
Services
ertlng an_d Career
Quantitativ )
. Services
e Services
Experiential
Learning

Figure 10. Student support services.

Prior to the implementation of the SMAART informatics platform, each student
support service had its own intake form and collected different data elements and managed
their data independently across different data platforms with different set of variables
being recorded. Minimal data sharing was observed across various administrative and
academic units. A common data element framework is established so that consistent
student information is gathered across different student services (Figure 11). Information
on data elements specific to each student service is recorded.

Human Research
Protection Program

Student support
services
Administrative
Advising Common Data
Career Services Element Framework
International First Name
student office Last Name ‘ Tailored Data elements recorded specific
— -' EMP ID to various student support services
Experiential Email
learning Phone#
.. Degree
Wr 1t1_ng _& Program
quantitative Notes
services Remind by Email
- - Remind by Text
Library Services

Figure 11. Common data element framework of student support services.
Variable information recorded on each student support service was reported.

4.1.4. Administrative Advising

Variable information gathered on students included academic goal planning, School of
Public Health policies and procedures, degree requirements, schedule building, advising,
hold on account, and other.
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4.1.5. Career Services

Information recorded on students included whether the student reached out for
assistance on job/internship strategy, resume/cover letter, networking, interviewing, salary
negotiation, career transitioning strategy, and other.

4.1.6. International Student Office

Variable information gathered included student status and whether the students
were seeking information assistance regarding travel, on-campus employment, optional
practicum training, STEM extension, or change of status.

4.1.7. Experiential Learning

Information was recorded on each student planning to begin their fieldwork, seek-
ing assistance with fieldwork site search, understanding fieldwork project requirements,
preparing for an interview with a fieldwork site, help with developing learning agreement,
help with human subjects, research determination process, fieldwork project name, and
fieldwork project site.

4.1.8. Writing Services

Information gathered on students seeking writing services included course enrolled,
whether assistance was sought for capstone, reviewing paper draft, project proposal, or
submission of final paper for specific course.

4.1.9. Quantitative Services

Information gathered on students seeking quantitative services included courses
enrolled and if assistance was sought related to R, SAS, SPSS, recoding, programming,
exploratory data analysis, statistical methods, sample size/power calculation, and con-
struction of data tables.

4.1.10. Library Services

Information gathered on students seeking library services included courses enrolled
and if assistance was sought related to general research support, database searching, and
accessing books and circulation.

4.1.11. HRPP

Information gathered on students seeking HRPP services included the Human Subjects
Research (HSR) Assessment Form, IRB application development, IDEATE access or use,
human subjects research training requirements, and information on common rules and
research ethics.

Each student support service staff had a list of active students and could access indi-
vidual students’ profiles, documenting the specific summary of courses taken, advisement
plan, and they had an ability to receive and send messages to other student support service
staff, faculty advisors, or to the student itself (Figure 12). This ability to communicate
with other stakeholders can generate easy access and a coordinated and a collaborative
approach to addressing student needs.

The ability to interact, engage, and share information across various student support
services helps to develop a unified approach to student success and provides useful,
timely insights so that data-driven, evidence-based actionable items can be undertaken by
different administrative offices to enhance student support for overall student success.
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soa il D Advisement Plan  Student Support Services  Contact

First Name
Last Name
Email
Degree

Program

CGPA
Cumulative Units
Admit Term
Expected
Graduation
Status

Faculty Advisor
Probation

Showing 15 filtered records of total 15 records

a

Term Subject Catalog Credits Grade Action

Fall 2016 Fundamentals of Biostatistics BIOS 610 3 A u

Fall2016  Fund Soc Behav Health CHSS 610 3 n

Fall2016 Hist Phil Public Health CHSS 661 3 n

Fall 2016 Fundamentals of Epidemiology EPID 610 3 n
Active

Fall2016 Fund Environmental Health EOHS610 3 B o |
Not in Probation Fall 2016 Fund Health Policy Manag HPAM610 3 A n

Figure 12. Student support service view.

4.1.12. Administrator Module

This module provides administrators with a dashboard access and allows administra-
tors to view /edit/add/delete/update information on students, faculty, and course and
degree offerings (Figure 13). Administrator can also manage the user accounts and can set
access controls to access their respective data depending on the role of the users. Further,
the module allows for importing additional data that might be critical in supporting an
evidence-based decision-making model of academic management. This module allows
administrators to manage centralized data across all academic and administrative units,
allowing for an evidence-based model of academic management.

Students Faculty Courses
Active Students Aclive Faculty CUNY SPH Course Offering

Course Evaluation Degrees Programs
Course Evaluation Degrees Programs

Enrollments Designations Terms
Enrollments Designations SPH Terms

Import
Import Data

Figure 13. Administrator dashboard.

The administrator module provides one-point access to all administrative and aca-
demic processes that can drive evidence-based decision-making for the implementation of
transparent and equitable programs and policies for institutional effectiveness.

Faculty workload policy, classroom size, and additional classroom assistance was for
the first time implemented in fall 2019, observing nearly 100% compliance to the policy
both in fall 2019 and spring 2020.

5. Discussion and Conclusions

Using the principles of Data, Information, and Knowledge, combined with princi-
ples of a human-centered approach and available data sources, we designed, developed,
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and implemented an internet-enabled interactive SMAART SPH Outcomes Dashboard to
enhance a model of evidence-based academic management.

The SMAART SPH Outcomes Dashboard addresses the need to establish a cohesive,
coordinated, and multi-stakeholder collaboration and aims to contribute towards a trans-
parent, equitable, data-driven, and evidence-based model of academic management. The
results of our approach describe the importance of reviewing, compiling, and validating
previous faculty workload as well as implementing a new approved faculty workload
policy, policy for compensation of designated leadership roles, and classroom staffing with
rules of adjunct and college assistant allocations. As such, departments that make data
visible (e.g., number of advisees, committees, class sizes) and replace informal processes
with readily available systematized policies are likely to have faculty with higher levels of
satisfaction.

Faculty are often evaluated on perceptions of their teaching effectiveness, their service
activities, and their research productivity [20]. However, faculty must properly allocate
and manage their time to meet their institutional standards in each area. Administrators
and department chairs have the means to facilitate or hinder faculty research productivity
through teaching and service assignments [20].

Leadership is critical in determining the results of change-management programs.
During periods of change management, leaders must demonstrate skills and behaviors
that deepen trust and commitment, align strategies, focus actions, expand capabilities,
and clarify progress. The SMAART model facilitates collaborative, cohesive, and well-
coordinated decision-making. It guides relevant stakeholder engagement, recording of
meaningful data, and generating meaningful information to communicate relevant findings
back to the stakeholders for input and facilitate a transparent, equitable, evidence-based
model of academic management.

In a data-driven culture, decisions are based on factual, verifiable information with
an underlying data-driven identification of trends and projections for future needs. The
availability of ‘big data’ for large-scale analysis and the development of advanced tech-
nologies and practices have established new modes of quantitative knowledge production
and decision-making [21].

Silos across an institution are far too common, but there is a good chance that multiple
departments may be facing similar challenges which can be revealed by data available to
all. Data-driven breakdown of silos can facilitate inter-departmental collaboration towards
the common goals of student success and knowledge creation. Similarly, a data-driven
culture requires storing consistent, reliable, and validated data in a systematic way and
specifically with savings in time and cost. In addition, the use of historical data can
guide predictions on what is to come in the future. The datafication of teaching in higher
education remains a key focus for future studies [21]. The flow in data use in education
has provoked widespread concern with the development of teachers’ (and students’) data
literacy. Teachers need the data skills to be able to use new data systems and to be able to
comprehend and utilize the data they produce for purposes of professional improvement,
assessment of students, and better institutional management. Hence, critical data literacy
should be a requirement of university managers and administrators.

One of the limitations of the proposed study is to describe the broader, long-term
impact of the SMAART Outcomes Dashboard to facilitate equitable, data-driven, evidence-
based decision-making.

Future work is planned to evaluate the practical application and value as well as
effectiveness of the SMAART model in facilitating the implementation of faculty workload
policy, classroom size, and additional teaching assistance in a uniform, equitable, transpar-
ent manner across multiple departments and increasing faculty satisfaction. In addition,
the impact of the SMAART model will be measured to assess timely, at-risk intervention of
students going into academic probation and how the various student services coordinate,
collaborate, and communicate with each other, enhancing not only student outcomes but
also overall institutional effectiveness.



Sustainability 2021, 13, 12256 17 of 18

The aim of this paper is to describe the approach that higher education institutions
could possibly follow to implement evidence-based, data-driven thinking in a sustained
manner. Decisions in higher education institutions have an impact on various stakeholders.
It is critical to make the best-informed decision possible. The evidence-based practice facili-
tates evidence from multiple sources in a conscientious, explicit, and judicious manner [22].
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