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Abstract—This paper presents a literature review on the
integration of laboratories into undergraduate engineering
education. The literature review starts with a brief discussion
about historical and current trends of how laboratories were
(are) integrated into the engineering curriculum. This initial
review indicates that although highly important to the education
of engineers, laboratories often are not used to their full
potential. To identify the possible reasons for that situation, the
authors synthesize the scarce literature on faculty attitudes
toward the integration of laboratories into undergraduate
engineering education, and identify factors that could be
associated with instructional decisions and approaches to
teaching laboratory classes. The findings indicate that faculty
decisions regarding laboratory education are shaped by a myriad
of factors, including beliefs, knowledge, institutional factors such
as departmental values and reward systems, and external factors
such as funding agencies and professional societies. Finally, the
authors discuss implications of these findings for the design of
professional development programs that would foster the
effective use of laboratory classes in engineering education.
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I. INTRODUCTION

Laboratory education plays an essential role in the
education of skilled engineers [1]. Laboratories allow students
to learn not only important concepts and principles, but also to
develop fundamental skills to solve multifaceted problems,
work with complex systems, communicate effectively, work in
teams, and reflect on the societal consequences of the
engineering activities [2], [3]. Despite this fundamental role,
recent studies indicate a relative misuse of the full potential of
laboratory education. Sheppard and her colleagues [1] revealed
that most laboratory activities focus on complementing lectures
instead of developing important engineering skills. Similarly,
Duderstadt [4] argued that laboratory courses are “of
questionable utility for teaching the most important technical
skills of engineering: the integration of knowledge, synthesis,
design, and innovation” (p. 33).
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The education of engineers often necessitates a huge
investment in laboratories, not only regarding equipment, but
also in infrastructure such as large buildings, including
compressed air, vapor, electricity, and water supply, among
others. It also requires investment in staff and faculty
development, and it demands faculty dedication and time to
develop the instructional design and materials. Laboratory
activities also require additional dedication that not always is
recognized by institutions. Laboratory instructors often have 2-
3 hours of laboratory instruction (often referred to as student
contact hours) for every formal credit hour—a much higher
ratio of contact hours to credit hours than a traditional lecture
class.

Therefore, it is fundamental to understand why laboratories,
despite the huge investment, seem to fail in developing
engineering skills among students. While a great part of the
current literature on the field focusses on exploring the
characteristics and affordances of different types of
laboratories, including physical, remote and simulation labs
[5], [6], our study investigates another critical component of
the learning equation: the faculty. In this paper, we review the
literature on faculty attitudes toward teaching and learning to
identify key factors that may affect the current practices in
engineering education laboratories.

To set the context for the impact of faculty, we first review
the historical and current trends of how laboratories were (are)
typically integrated into the engineering curriculum. Second,
we synthesize the scarce amount of literature on faculty
attitudes toward the integration of laboratories into
undergraduate engineering education. Third, we explore the
literature on faculty professional development to identify
factors that could be associated with instructional decisions and
approaches to teaching laboratory classes. Finally, we discuss
implications of these findings for the design of professional
development programs that would foster the effective use of
laboratory classes in engineering education.



II. THE INTEGRATION OF LABORATORIES INTO
ENGINEERING EDUCATION

A. Historical perspective

The use of laboratories in engineering education in the
U.S. dates to the times of the first engineering courses. The
Mann Report [7], a historical document that describes
important characteristics of engineering education since its
introduction to the U.S., helps us understand some of the
traditions in laboratory work that still persist today. According
to this report, since the first engineering education program,
laboratory work was used as a supplement to lectures, and as a
place where students “reproduced standard reactions,
measured known constants, verified theories, visualized
principles, and acquired skill in manipulating delicate
instruments” [7, p. 37]. In addition, Mann described
pedagogical approaches adopted in engineering education
laboratories in 1918. He wrote,

When a class entered the laboratory, each member
received a number directing him to the apparatus and
written  directions for making the required
measurements and recording the results. In this way,
Professor Pickering was able to care for a class of
twenty-five students at one time, because, as he himself
tells us, the written directions prevented the students
from making serious mistakes (p.37).

Although Mann seemed to be an enthusiast of the ideas of
Professor Pickering, he also described a few weaknesses of
such an approach. He wrote,

In the laboratory work, the methods and aims defined
by Professor Pickering in 1869 are still dominant
everywhere. About one-third of his original
experiments are still in use, and the new ones that have
been introduced have as their objects the verification of
some known law, the visualization of some known fact,
or the determination of some known constant. When the
same experiments are used year after year, as is the case
at most schools, the students soon discover that the
number of failures and low grades in physics can be
materially reduced if the results of the physics
experiments are carefully preserved from year to year
and judiciously used as occasion may require. Projects
of the form ‘Which of these S electric motors is the best
for the price?’—a question that cannot be answered
without making the experiment—are almost never used.
The prevailing type is measure the efficiency of this
electric motor. In other words, physics instruction, like
that in chemistry, aims to stock the student's mind with
information as a preparation for solving real problems
should they ever arise (p. 40).

In his final recommendations, Mann suggested that laboratory
work must be used in a more applied fashion, through
problems and projects linked to real world situations.

B. Current trend: Technology integration

The integration of laboratories into engineering education
has an important space in the academic literature and
community. Recent publications range from descriptive
approaches in which the authors aim to present an
experimental apparatus [8]-[10], to more refined educational
research in which the authors aim to investigate the learning
effectiveness of a specific type of laboratory activity [11],
[12]. There are also articles exploring pedagogical approaches
to laboratory education [13]-[15]. Finally, another common
trend in the literature are studies that aim to investigate
characteristics, affordances and differences between different
types of laboratory including remote, virtual and physical labs
[5], [6], [16]. These studies reveal how advances in
technology have enabled laboratory settings to transform.
Physical labs are now competing with remote and virtual labs.

C. Instructional designs in the lab

In a recent systematic literature review, Coutinho [17],
found that 22 out of 23 articles describing laboratory activities
reported “the development of conceptual understanding” as
the main learning objective, while only a few articles
mentioned different learning objectives such as developing
instrumentation and design skills. Coutinho also found that
60% of the reported laboratory activities rely on “cookbook”
or well-structured instructions that students follow, but
researchers have found that this approach has limited
pedagogical efficiency [3] regarding developing engineering
skills among undergraduates. Finally, Coutinho also reported
that knowledge tests are the most used way of assessing
students’ learning in the lab. These tests, although having
many strengths, cannot accurately measure many kinds of
complex knowledge and skills such as design, teamwork, and
communication skills [18].

As noted above, the findings from recent research about
laboratory education, including the use of lab activities as a
complement of lectures, the use of well-structured instructions
were students have no space for creativity, and the lack of real
world problems, are the same as those discussed by Mann, one
hundred years ago.

ITII. FACTORS AFFECTING FACULTY APPROACHES TO
TEACHING IN THE LAB

Studies such as the ones described by Mann [7], Sheppard
and colleagues [1], and Coutinho [17] help researchers identify
key issues of laboratory practices in engineering education, but
do not provide sufficient evidence of the implicit factors that
inform faculty decisions about laboratory practices. In fact, the
studies reveal the “overt side” of current laboratory education
practices such as pedagogical approaches, common learning
objectives, and assessment instruments. On the other hand, we
have few or no clues about the factors that inform faculty
decisions about instructional designs of laboratory activities. In
this section, we will explore some of these factors, and indicate
how they may affect faculty decisions about instructional
designs.

First, we must notice that there is a scarcity of studies
exploring this topic, especially in engineering domains. For



this reason, most of the discussion presented in this section
comes from the literature on teaching and teachers’
professional development.

A. The nature of the teacher’s knowledge

In a seminal work, Shulman [19] explored different
perspectives on teacher knowledge. To better describe the
nature of the teachers’ knowledge, Shulman proposed a
framework with three categories: (a) subject-matter content
knowledge, (b) pedagogical content knowledge, and (c)
curricular knowledge. Subject-matter content knowledge
referred to the teacher’s knowledge about the subject-matter.
Pedagogical content knowledge referred to the knowledge
about the best ways to teach content. Curriculum knowledge
referred to the knowledge of design curriculum. In further
studies Shulman acknowledged the importance of the
pedagogical content knowledge ‘“because it identifies the
distinctive bodies of knowledge for teaching.” [19, p. 8].

Building on Shulman’s notion of pedagogical content
knowledge, Mishra and Koehler [20] proposed a new
framework that takes into account the influence of the
technology on the teaching process. Mishra and Koehler
argued that subject matter, pedagogy, and technology play an
intertwined role in the teaching process, and thus, cannot be
analyzed as three separate bodies of teacher knowledge. The
authors saw the teacher knowledge as the interplay between the
technology, pedagogy, and content, as illustrated in Figure 1.

This framework is particularly interesting for analyzing
faculty attitudes toward laboratory since it allows researchers
to understand, within the scope of laboratory education, “the
connections, interactions, affordances, and constraints between
and among content, pedagogy, and technology” [20, p. 1025].

As noted by the arrowed lines in Figure 1, the analysis of
the interactions between these three bodies of teacher
knowledge allows researchers to identify and explore four new
types of knowledge important in teaching. Indeed, pedagogical
content knowledge (PCK), technological pedagogical
knowledge (TPK), technological content knowledge (TCK), as
well as technological pedagogical content knowledge (TPCK)
plays a fundamental role on teachers’ performance [21]-[24].
In the following paragraphs, we will define these different
types of knowledge and discuss potential implications for
laboratory education.

Pedagogical Content Knowledge
A

‘ Pedagogy

Technology

A

& : .
Technological Content Knowledge Technological Pedagogical Knowledge

v
Technological Pedagogical Content Knowledge

Fig. 1. The TPaCK model as adopted from [20].

Pedagogical Content Knowledge (PCK) results from the
interplay between pedagogical knowledge and content
knowledge. Indeed, teaching requires a kind of knowledge that
goes beyond the expertise in a disciplinary domain and beyond
the general knowledge about classroom dynamics and learning
theories. Pedagogical content knowledge encompasses a body
of knowledge that helps teachers to design effective learning
experiences for specific content. It includes not only the
knowledge about how to represent concepts, principles, and
phenomena related to a particular domain but also the
knowledge about threshold concepts, misconceptions, as well
as students’ characteristics. In other words, good teachers need
to know the best ways to teach the subject matter in a way that
supports students’ learning. Regarding laboratory use, teachers
must be able to understand the complexities of the subject
matter and identify instructional approaches that best fit with
the intended learning outcomes of the laboratory activities.

Technological Content Knowledge (TCK) results from the
interplay between content and technology and refers to the
knowledge about how content and technology are interrelated.
In a lab, a teacher with a high technological content knowledge
knows the subject matter and knows how the lab equipment
can be used to represent or observe the subject matter. It does
not necessarily mean that the teacher knows how to use the lab
equipment in a way that facilitates students’ learning the
subject matter.

Technological Pedagogical Knowledge (TPK) refers to the
knowledge of the different educational technologies and how
they can be used in teaching. In laboratories, technological
pedagogical knowledge refers to the knowledge of the
laboratory equipment and tools, as well as the expertise in the
ways that equipment is used to create meaningful learning
experiences. It does not necessarily mean that the teacher has
expertise on the subject matter.

Technological Pedagogical Content Knowledge (TPCK) is
a body of knowledge that integrates the teachers’ knowledge of
content, pedagogy, and technology to support the development
of meaningful learning experiences related to the content. In
other words, a teacher with strong TPCK considers factors
such as students’ characteristics (e.g., prior knowledge),
educational technologies (e.g., virtual labs), and the
complexities of the content (e.g., threshold concepts) to design
pedagogical practices that foster students’ learning of the
subject matter.

In conclusion, to design activities that support the
achievement of course or laboratory learning goals, teachers
must be knowledgeable of the characteristics and affordances
of the equipment, tools, pedagogical approaches, and use them
in a way that supports the development of students’ skills.

B. Institutional context and policies

Institutional and departmental contexts play a strong
influence on the way faculty shape their behaviors, values, and
beliefs [25]-[28]. Factors such as the type of institution,
institutional policies and rewarding systems, as well as
institutional constraints directly affect faculty decisions about
teaching.



The type of institution may indicate whether the faculty
place emphasis on research or teaching, and thus informing
their decisions about the time spent on teaching activities, and
also about pedagogical approaches [26], [29]. Indeed, as
reported by Fairweather [27], colleges and universities have
historically favored research over teaching. In addition, an
institution’s orientation to research usually drives institutional
policies related to recruitment, promotion and tenure decisions
[29], [30]. This orientation eventually prevents educational
innovation since less importance is given to the scholarship of
teaching and learning [30]. For example, Lattuca and
colleagues [29] found that faculty who perceive institutional
emphasis on research over teaching tend to use more
instructor-centered approaches rather than student-centered
pedagogies. To overcome this problem, different scholars [31],
[32] are proposing policies that reward the scholarship of
teaching and learning as a way to fostering educational
innovation.

Faculty reward systems relate to important faculty
outcomes such as motivation, performance, and choice of
pedagogies [29], [30], [33]. Reward systems reflect cultural
aspects that pervade an institution and indicate a set of values,
beliefs and assumptions about professional work within the
organization. The importance of faculty reward systems on
educational outcomes was well expressed by Lagowski [34], a
well-known American chemist, who claimed that “reforms in
the teaching of chemistry will not get very far if the faculty-
reward system is not changed” (p. 537). In fact, as reported by
Borrego, Froyd and Hall [35] faculty “are unmotivated to adopt
engineering education innovations when they perceive that
teaching innovation is marginalized in promotion and tenure
considerations and that their colleagues are skeptical of
assessment evidence” (p.203).

More recently, Lund and Stains [36] explored factors that
influence STEM faculty decisions to adopt educational
innovations. They found that 40% of the faculty reported that
the departmental reward systems influenced the way they
teach. Although these latter results do not address laboratory
activities directly, we hypothesize that departmental reward
systems that do not value laboratory activities may also
influence faculty decisions about teaching in the laboratories.

Institutional constraints, including funding, class sizes,
space, time and instructional staff may also influence faculty
decisions about teaching practices [26], [35], [37], [38]. For
example, Hora [26] revealed that some faculty indicated that
the use of active learning strategies, such as small group
discussions, becomes “untenable” depending on the class size.
Alternatively, one department chair reported difficulties to
support annual software updates [35]. In addition, laboratory
space and safety create barriers to the use of new pedagogies
such as artifact dissection [39]. We propose that similar
constraints create barriers to the appropriate use of laboratories
in engineering education settings. Magana and Coutinho [38§]
explored opportunities and barriers for integrating modelling
and simulation at undergraduate engineering programs. The
findings reveal that although faculty see the laboratory as a
strategic place to integrate those computational methods, the
lack of time was one of the most cited barriers.

TABLE L COMMON STAKEHOLDERS IN ENGINEERING EDUCATION
Stakeholder Role in Faculty Reference
Teaching decisions
Peers, chairs, and | Supporting [32], [40], [41]
deans professional

development, creating
environments that
foster educational
innovation, fostering
faculty interpersonal
networks

Students

Providing feedback
and evaluations,
resistance

[42], [43]

Scholars in the
field

Publishing books,
research, and reports
that support the
scholarship of
teaching. Attending
conferences,
promoting workshops
and participating in
interpersonal
networks

[32], [40]

ABET

Formulating policies
(e.g., EC2000)

[43], [44]

ASEE

Promoting
professional
development,
community of
practice,
dissemination of
educational
innovations

[40], [44]

NAE

Promoting
professional
development, creating
systematic
assessments of
engineering education
state and culture

[44]

Industry

Supporting
professional
development,
supporting policy
development,
evaluating students
outcomes

[42], [44], [45]

Professional
societies

Promoting
professional
development,
fostering design
competitions,
sponsoring honors for
educational
innovation

[32], [45]

Funding agencies

Supporting programs
that foster the
scholarship of
teaching

[42], [43]




The type of faculty appointment is also identified in the
literature as having consequences on instructional practices
[46]. For example, O’Meara et al. [30], in an extensive work on
the life and work of American college and university faculty,
raised concerns about the teaching practices of part-time and
non-tenure-track faculty. O’Meara and colleagues reported that
faculty in non-tenure-track appointments usually adopt less
effective teaching practices, including lower use of technology,
fewer collaborative learning tools, and less time-intensive
instructional practices. The report does not discuss what are the
consequences of such faculty appointments on laboratory
activities. We may hypothesize, for example, that non-tenure-
track faculty would adopt traditional (“cookbook™) approaches
to laboratory education. On the other hand, as most of these
faculty are primarily in teaching roles, it is possible that they
dedicate time to design and conduct more engaging learning
activities. Thus, to solve this apparent contradiction, research is
necessary to investigate how faculty appointments effects
laboratory activities.

C. The role of society

The faculty is not alone in their decision-making processes.
Indeed, although instructors make the teaching decisions [32],
[40], these decisions result from a complex set of interrelations
between the faculty and the environment [47], including
different stakeholders. In engineering programs, these
stakeholders may include ABET, ASEE, NAE, industry and
NSF, among others. In Table 1, we summarize the most
common engineering education stakeholders and the main role
they may play in faculty decisions about teaching.

Peers, chairs, deans and students are the faculty’s most
influential stakeholders. They are part of the main environment
where faculty work and teach, and directly impact faculty
decisions. Campbell and O’Meara [25] found that faculty
enhance their agency if peers and department chairs value their
work and recognize it. In addition, faculty shape their teaching
practices through interactions with colleagues [48]. Students
are at core of the teaching activity. Their reactions, behaviors
and outcomes influence the way one teaches. In fact, several
studies reported students’ resistance and student feedback as
important factors in how faculty choose to teach [35], [43],
[49].

Scholars in the field of engineering education play a
significant role on faculty professional development whether
acting as role models or just by sharing applied knowledge.
Faculty who engage in the scholarship of teaching and learning
through more constant interactions with the engineering
education community tend to use more active learning
strategies. For example, Lattuca, Bergom, & Knight [29]
revealed that faculty who read academic works on teaching and
learning as well as those who published articles, papers, or
even books are more likely to use active learning pedagogies
instead of using lectures.

Beyond the above mentioned stakeholders, Jamieson and
Lohmann [32] described the roles that important community
stakeholders must play to foster educational innovation in
engineering education. The authors suggest that organizations
beyond departmental and institutional structures, such as

ASEE, NAE, professional engineering societies, ABET,
industry, and funding agencies, may serve as important sources
of faculty beliefs and attitudes.

ABET is an accreditation agency that develops policies that
support the use of best practices in engineering education and
foster educational innovation. ABET policies intend not only to
orient institutions but also to influence faculty decisions about
course design and teaching practices. In a study to investigate
the impact of the EC2000 on both student learning outcomes
and organizational and educational practices of accredited
engineering programs, Lattuca, Terenzini, and Volkwein [50]
found that at least 50% of the faculty reported the adoption of
active learning methods and improved assessment strategies.
Jamieson and Lohman [32] posited that ABET must
“promulgate exemplary teaching and learning tools and
techniques” (p. 67) and place more emphasis on assessment of
strengths and potential areas for improvement in order to foster
educational innovations. Moreover, ABET might modify
Criterion 6, addressing faculty competencies, to support
continuing development in education and educational
scholarship [51].

ASEE, as an organization that aims the advancement of
education in engineering and engineering technology, plays an
essential role on promoting best educational practices in
engineering education, fostering communication and the
sharing of ideas between members, and creating a community
of practice that support educational innovations. Faculty may
interact with ASEE in order to support their professional
development and keep up to date about educational
technologies and practices. Specifically, ASEE has a division
focused on experimentation and laboratory-oriented studies
that aims to promote innovations in laboratory instruction.

Jamieson and Lohman [32] provided a series of
recommendations to increase the influence of The National
Academy of Engineering (NAE) and professional engineering
societies on engineering education programs. They stated that
NAE must acknowledge the innovation efforts of faculty at
beginning stages of the career, create an engineering education
section, offer engineering education workshops, and
collaborate with ASEE and funding agencies to periodically
assess “the state of engineering education and the state of the
culture for scholarly and systematic innovation in engineering
education” (p. 70). Professional engineering societies must
support student chapters in engineering education, promote
professional development for future faculty, create education-
focused groups, organize publications and events, and sponsor
honors for educational innovation.

Industry represents the market and engineering employers.
They are important “consumers” of the engineering education
process. Thus, their feedback about the quality of the engineers
graduating from our institutions impacts educational policies
regarding engineering education. Indeed, as reported by
Lattuca, Terenzini, and Volkwein [42], the EC2000 aimed to
reduce the mismatch between industry needs and abilities of
the engineering graduates. Beyond the influential role on
policy-making, industry also fosters the use of innovative
approaches in engineering education. Lattuca et al. [29]
revealed that industry partnership and working in industry



positively related use of student-centered

techniques.

to faculty’s

The role of funding agencies in promoting disciplinary and
interdisciplinary knowledge is well-known [52], [53].
However, additional effort, from the engineering education
community, is necessary to promote advancements in
educational innovation, especially in terms of creating
conditions for technology diffusion [35]. Borrego, Froyd and
Hall [35] investigated the diffusion of engineering education
innovations among chairs of engineering departments in the
U.S. and found that 28% of them reported becoming familiar
with educational innovations through the word of mouth, while
23% reported the role of presentations on their campus and
participation in conferences such as ASEE. Interestingly, chairs
rarely learn of innovations from articles and books (8%) or
professional societies (3%). Based on these data, Borrego and
colleagues concluded that department chairs may be not
engaging with engineering education literature. Although the
data refer to chairs of departments, we expect similar, or worse,
results from faculty. Thus, research is necessary to investigate
the sources of information that influence faculty decisions
about teaching practices, and in what ways community might
support their professional development.

D. Faculty beliefs

In their review of the literature regarding facilitating
change in STEM education, Henderson, Beach, and Finkelstein
[54] identified two actors in the educational system who are the
primary targets of change strategies: individuals and
environments. In other words, change efforts are directed
toward the beliefs and actions of the instructor or toward the
environment in which the instructor operates. The assumption
made when the environment is targeted is that a change in the
environment will lead to a change in the instructor’s actions,
which is the same position we took in the previous sections.
However, the work of Henderson and colleagues identifies an
additional factor affecting faculty decisions that we have yet to
explore: faculty beliefs about teaching and learning.

While Henderson, Beach, and Finkelstein [54] found that
instructors’ beliefs are often targets for when a change in action
is desired, the research literature does not agree on the strength
of the relationship between beliefs and actions [55]. A portion
of researchers find that a substantial relationship between
beliefs and actions exists [56], [57], but others detail
inconsistencies in this relationship [58], [59]. For example, an
instructor’s beliefs can be student oriented, but his (her) actions
can be instructor oriented. An important consideration of this
inconsistency, however, is that when an inconsistency occurs
the teacher’s actions always seem to be more instructor
oriented than their espoused beliefs.

The implications of this relationship between beliefs and
actions for the engineering laboratory context are twofold.
First, instructors with student-centered orientations to teaching
laboratories will likely be the ones who adopt innovative
pedagogies. However, the second implication is that an
instructor’s student-centered orientation to teaching does not
guarantee the use of innovative pedagogies. Gess-Newsome
[57] suggested that faculty will not adopt change or strive to

make changes successful unless they are dissatisfied with their
current actions or beliefs. Therefore, for laboratory instructors
to adopt innovative ways of teaching, they must become
dissatisfied with the traditional “cookbook” style of instruction.
This dissatisfaction could stem from a change in beliefs, e.g.,
as the result of transformative learning [60], or from
environmental factors as discussed in previously. Indeed,
faculty attitudes toward laboratory is a result on a confluence
of factors internal and external [26].

IV. CONCLUSION AND IMPLICATIONS

Engineering laboratories play an important role in
developing the epistemology and ontology of engineering
students. However, the full potential of laboratory experiences
often is not realized and students are relegated to “cookbook”
laboratory exercise. Furthermore, the laboratory experience
should go beyond the development of conceptual
understanding by promoting other competences and skills such
as the ones proposed by [38] and [61]. While previous work
has explored factors that could improve the effectiveness of
lab, this work is unique in that it presents possible influencers
of faculty decisions regarding laboratory pedagogies.

Through a literature review of faculty knowledge,
institutional context and policies, the role of society, and
instructor beliefs, we find that faculty decisions are influenced
by a myriad of stakeholders and context details. Faculty’s own
knowledge of the content, how to teach the content, and how to
use technology for learning can influence their instructional
actions. Institutional values, reward systems, and resources
can dictate what pedagogical techniques, risks, or reform
efforts are employed. External stakeholders such as industrial
employers of students, accreditation services, professional
societies, and funding agencies can guide what is valued and/or
required in engineering laboratory curriculum. Finally, the
individual beliefs and values of the instructors may impact
their actions when teaching laboratory classes. Thus, to better
understand the role instructors may play in efforts to improve
the effectiveness of engineering classes, we must consider a
myriad of internal and external factors that influence
instructors’ decisions.

V. FUTURE RESEARCH

This work presents initial findings from a literature review
on the faculty decision making process regarding laboratory
instructional approaches. A further step will be to conduct a
qualitative study to explore the lived experiences of
engineering faculty working in different higher education
institutions. This qualitative study will contribute to a better
understanding of how the different sources of influences affect
the nature of the students’ learning experiences in engineering
education laboratories.
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