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Abstract

The definition of teaching effectiveness in higher education remains a mostly summative, top-
down exercise with the definition being provided to instructors by institutional administration.
Further, the assessment of teaching effectiveness often involves the use of summative instructor
ratings that are completed by students. There exists a need to involve instructors in the definition
and assessment of teaching effectiveness. In the context of the definition and assessment of
teaching effectiveness in higher education, Systems Engineering is useful to view the educational
environment of teaching effectiveness as a system, and to evaluate each component of the system
with a view to maximizing the efficiency of the system. This paper is a continued work-in-
progress that investigates the components of the system of teaching effectiveness in higher
education, and addresses the methodologies used in gathering data from each component in order
to define the overall system.
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Introduction

This paper continues work investigating the definition and assessment of teaching effectiveness
and delves into the specific methodology used to perform the study. The study utilizes a
modified Systems Engineering approach that includes both traditional Systems Engineering
method steps and artifacts, along with the steps and artifacts of the Delphi method. This
combined approach allows a robust definition of teaching effectiveness formed from the
consensus of subject matter experts. The combined approach further allows for the development
of a conceptual model for assessing teaching effectiveness based on the formed consensus, and
the subsequent evaluation of the alignment of the formed consensus and the developed
conceptual model. The literature and practice has tended to approach the definition and
assessment of teaching effectiveness as a composite endeavor, however, this is problematic in
that it often fails to account for the different points of view from different stakeholder groups
involved in the system. This study utilizes the different perspectives of each stakeholder group to
form consensus of a definition for each group, and an associated conceptual model of an
assessment methodology for each group.
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Methodology

The Delphi study method is a widely used and accepted method for gathering data from
respondents within their domain of expertise 1. The object of the Delphi method is to obtain the
most reliable consensus of a group of experts, achieved by the use of questionnaires interspersed
with controlled opinion feedback 2. The literature is replete with the application of measures
and methods for evaluating teaching effectiveness yet a concrete definition of what constitutes
effective teaching in higher education is far less forthcoming .. Teachers often feel frustration
while undergoing assessment of their effectiveness without a proper definition [*. To this end,
the use of the Delphi method to form consensus on the definition of teaching effectiveness
provides a significant contribution to the assessment of teaching effectiveness. By creating
consensus from identified stakeholders, definitions of teaching effectiveness can be created for
each stakeholder perspective.

The Delphi method can be summarized as seen in Figure 1 below.
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Figure 1 The Delphi Method

As seen in Figure 1, the Delphi method uses surveys to poll selected participants through several
iterations in order to arrive at informed consensus. Throughout the Delphi method, the
participants provide rationale for their selections. In our combined approach a modified design
rationale taxonomy is used to represent and store the captured rationale. Design rationale (DR) is
the reasoning that goes into determining the design of an artifact and can include not only direct
discussion of artifact properties but also any other reasoning influencing design of the artifact .
The participants of the Delphi method provide rationale as written and/or captured audio-visual
recordings and these recordings are converted to a design rationale schema. The schema provides
our combined approach with a record of decisions made, which helps to improve the analysis of
our system. The literature indicates, with respect to capturing rationale, that improving analysis
improves the design of a system .

Regarding the flow of the Delphi method, it is noted that the selection of participants in a Delphi
study is a critical facet of the study since the selected participants are used to provide consensus
for a population ). In the context of the current study, the participants are representative of the
students, faculty, and administration in the School of Engineering at a Middle Atlantic
Historically Black College and University (HBCU), and industry partners that traditionally hire
graduates from the HBCU. The participants are solicited using emails to the stakeholder
populations. Initial solicitation emails are sent to each population of stakeholders and
respondents to this solicitation are provided with persona surveys that will be used to ascertain
the level of experience and expertise that the respondents possess. Based on the respondents’
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responses to the persona survey participants are selected for the Delphi study, with a minimum of
5 and a maximum of 10 participants per stakeholder group. It is noted that the sample size in
Delphi studies has been researcher and situation specific, and more often than not, convenience
samples have been chosen dependent on availability of experts and resources . In the instant
study, participants are selected based on the availability of experts.

After the selection of the participants the literature is used to provide an open-ended survey for
the participants, and this survey is provided in the first iteration. The results from this first
iteration are used, along with the literature and rationale, to refine the initial survey and create a
structured survey. The structured survey is provided to the participants for a second iteration and
their responses and rationale are used to rank and sort the survey items. According to the
literature, consensus usually starts forming after the second iteration M. The results from the
second iteration are summarized and then used to create another structured survey that is
presented to the participants in order to reach final consensus after the third iteration. Statistical
analysis of the survey results are used to interpret the findings.

Combined Approach

The Combined Approach employed in the current study can be seen in Figure 2 below. As
shown in Figure 2 below, the CAM of the instant study correlates to the problem definition and
analysis phases of the SDLC. The initial problem definition and first use of the Delphi method
are analogous to the problem definition phase of the SDLC. The CAM, however, improves on
the problem definition phase of the SDLC because it provides consensus on the problem
definition from the participants of the Delphi method. In the specific application of the method in
the instant study, a separate Delphi study is performed for each stakeholder group to form
consensus on the specific definitions of teaching effectiveness in higher education for each
stakeholder group separately. The Delphi studies for each stakeholder group are run concurrently
so that relevant feedback from the groups can be used to inform each other.

After the results from the initial Delphi Method provide consensus on separate definitions for
teaching effectiveness in higher education for each stakeholder group, the literature is further
reviewed in light of the definitions. The different stakeholder group populations are further
solicited for participants for JAD sessions for each stakeholder group. The JAD sessions are used
to create conceptual models for the assessment of teaching effectiveness in higher education
based on the consensus definition provided for each stakeholder group. The selection of JAD
session participants is as critical to the CAM as the selection of participants for the Delphi
method. The JAD session group must include enough people to make decisions, but should not
have so many people that the progress of the group is stifled . As a rule, no overlap is allowed
between participants in the Delphi studies and JAD sessions to reduce bias in the development of
the conceptual model. As in the initial Delphi study, rationale is captured and in the JAD session.
Based on the rationale, one-on-one follow-up interviews may be scheduled between JAD
sessions in order to clarify rationale. A minimum of two JAD sessions are employed to arrive at
a final conceptual model for each stakeholder group.
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Figure 2 Juxtaposition of the Combined Approach Methodology (CAM) and the Problem Definition and
Analysis Phases of the Systems Development Lifecycle (SDLC)

The conceptual models from the stakeholder groups are used as input to second Delphi studies to
measure the alignment of the models to the definitions derived from the initial Delphi studies.
The participants for the second Delphi studies are the same as the participants for the initial
Delphi studies in order to allow the initial experts to evaluate whether the conceptual models
addressed their definitions. The use of the second round of Delphi studies provides the CAM
with a method of evaluating the design of the conceptual models for improved analysis. If the
second Delphi studies do not form consensus that the initial definitions are aligned with the
conceptual models, then additional JAD sessions are conducted with the same or different groups
of participants from the initial JAD sessions to refine the conceptual models based on the
feedback and rationale from the second Delphi studies.
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Work In Progress

The solicitation of participants is currently underway, along with continued literature review.
Additionally, design rationale taxonomies are being investigated for use with the CAM.
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