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Abstract - Activity based learning (ABL) is apprehended to be
a promising approach that improves student learning in higher
education. Empirical studies on ABL with a focus on student
have been revealed cognitive outcomes, affective outcomes,
behavioral outcomes and challenges in implementation. Future
researches should investigate more about student learning
outcomes and implementation of ABL for knowledge
utilization and management.
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I. INTRODUCTION

In recent years higher education institutions have been
trying to provide students with both hard skills, namely
cognitive knowledge and professional skills [1] and soft
skills, such as problem-solving and teamwork [2]. However,
these skills related goals are not easy to be achieved as
traditional learning. Because traditional learning simply
played a role where teachers are “the transmitter of the
knowledge” while students act as “the receptor of the
information” [3]. Project, Internship, Apprenticeship and
Field training in higher education are activity based learning
(ABL); rooted in the common notion that students are active
learners rather than passive recipients of information.

Project, internship, apprenticeship and field training have a
greater role on the basis of cognitive development, concept
learning and problem solving [4]. It is difficult for students
to fully engage in educational practices, which may lead to a
superficial understanding of disciplinary knowledge.
Besides, universities and research universities, in particular,
are more focused on the cultivation of student’s research
skills rather than professional skills or transferable skills.

Thus, this might cause a gap between what students learn at
the university and what they need in the workplace [5]. In
order to change this situation, it is suggested that students
are provided with the opportunity to participate in real
problem-solving and knowledge construction in authentic
professional contexts. The ways to achieve this goal is
through ABL. It is beneficial to students for practical
knowledge and exposure, higher initial salaries, faster
promotions and quick job orientation [6].

A. Project-Based Learning

Project-based learning refers to an inquiry-based
instructional method that engages learners in knowledge
construction by having them accomplish meaningful
projects and develop real-world products [7], [8]. Several
review studies have predominantly focused on project-based
learning in post-secondary education. The studies reviewed
were confined to course descriptions in terms of course
scope, instructor requirements and team size. As for the
impact, the review found that only a few studies
investigated the influence of project-based learning on
student learning related to either cognitive (e.g., knowledge)
or affective outcomes (e.g., motivation) [9].

Another study reviewed fourteen cases that adopted project-
based learning in STEM education [10]. It proved that
project-based learning increased the development of both
learner’s knowledge and skills. Students also felt that
project-based learning encouraged their collaboration and
negotiations within the group. However, some students
reported a lack of motivation for teamwork. The studies of
project-based learning in engineering education by adopting
bibliometrics (e.g., analysis of keywords) and classifying
research methods from the studies reviewed. Bibliometric
results showed that the top three keywords used were
project-based learning, engineering education, and problem-
based learning. The classification results revealed that more
than 70% of studies focused on undergraduates and case
study was the most frequently adopted research approach. In
addition, some studies showed that student’s academic
knowledge, skills, and motivation were improved after
project-based learning.

B. Internship-Based Learning

Internship required students to apply classroom learning,
theories and experiences to professional settings. Internships
for graduate students have been a part of American higher
education since its beginning. Pragmatism is an educational
philosophy that says education should be teaching students
the things that are practical for life and encourages them to
grow into better people. Pragmatists believe in the idea of
practical learning i.e., education should apply to the real
world [11].
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Internship is a process of training by which intern can
develop their future job performance. It permits them to
understand the connection between theory and practice. It
enhanced student’s knowledge and their potential to reach
the goals set for various professions. It is essential to
acquire proficiency in the job. Training which interns got
during their internship improves knowledge and skills
which helps their performance turns excellent. Graduate or
post graduate students who attend internship will definitely
develop personality. It supports socialization within the
profession, stimulates development of teaching-learning
concepts, provides a protected field of experimentations,
allows new perspectives and enhances motivation to
continue learning and reflecting. This would help them to
choose, design, organize and conduct meaningful classroom
activities [12].

C. Apprenticeship-Based Learning

Apprenticeship is a system for training students or a new
generation of practitioner of a trade or profession with on-
the-job training and often some accompanying study
(classroom work and reading). It combines classroom
instruction and on-the-job learning. It is the most common
method used to train post-secondary education instructors in
teaching. So, there is a wide range of applications for an
apprenticeship approach to teaching [13].

Apprenticeship model of teaching and learning are deeply
embedded within complex and highly variable contexts,
allowing rapid adaptation to real-world conditions. It
provides learners with clear models or goals to aspire and
accelerate learners to the values and norms of the trade or
profession. It is common in teaching motor skills, such as
learning to ride a bike or play a sport. But examples can also
be found in higher education, such as teaching practice,
medical internships, and laboratory studies. In
addition, there was a social and cultural element exists for
learning process; which is about understanding the accepted
practices, customs and values of experts in the field [14].

Department of higher education in India and their statutory
bodies like UGC, MHRD, AICTE, NCTE, Ministry of
Science and Technology and their department like DBT,
DSIR, DST were offered solid apprenticeship programs that
set graduate and post graduate students on the path to good
careers. Department of education in United States started
Youth apprenticeship programs and pre apprenticeship
programs for students at high schools, secondary or post
secondary education to gain academic and technical skills to
open remarkable career opportunities. In many cases,
students of US leave high school with college credits
through dual enrollment and industry- recognized
credentials and certification. Similarly, Swiss companies
also implemented apprenticeship programs for high school
students that will continue beyond high school. In
Switzerland, two-thirds of graduates from compulsory
education choose to enter apprenticeship program of three
to four years. Apprentices attended classes and work for an
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employer. They are paid and earn college credits; in some
cases, apprenticed students are awarded with PhD’s [15].

D. Field Training-Based Learning

Knowledge could be improved during training when
students solve a specific task in the field. Furthermore, the
interaction between the teacher and students at the test site
helps to resolve those problems that may not be solvable in
the classroom or with online training. It is necessary to
satisfy student’s expectations from training related to
lectures and field training. Afterwards, we can compare
them with real trends in the dynamics of changes in
educational technologies. The basic principle of practical
training is a combination of practical exercises with
simulation methods in the development of practical skills
and fluency with new equipment. Field training in
biological science education is much more effective because
it connects both types of skills: soft and hard.

Moscow State University of Geodesy and Cartography
(MIIGAIK) educates students in the scope of problems of
geodesy, cartography, and cadastre as well as such specific
fields as precise instrument-making, geoinformatics,
ecology, and remote sensing [16]. The University study
provides theoretical and practical training in STEM
education disciplines. The evidence that has emerged from
the studies has proved that the field-based approach was
effective in helping students to attain the required
knowledge for the understanding of the natural context, and
to illustrate phenomena and confirm their skills [17]. As
well as soft skills, other competencies such as scientific
reasoning and inquiry capacities are also developed [18].
Field training offers the opportunity to work as part of a
team. Students also learn safety rules, which are more
crucial than in general conditions in classrooms. In most
European universities, field practices are study tours lasting
1-2 days for teaching students to work on a specific topic in
small groups [19].

E. Objectives of the Study

Although these reviews have mentioned student learning
outcomes to a certain extent, there is no comprehensive
picture of learning outcomes that can be connected to
project, internship, apprenticeship and field training based
learning especially in higher education institutions.
Therefore, in the current study, I will provide an overview
of student outcomes of ABL in higher education based on a
review of empirical studies. To fully understand student
outcomes, three research questions are answered in this
study.

1. What student outcomes of ABL are evaluated in higher
education?

2. What instruments are adopted to measure student
outcomes?

3.  What are the challenges in implementation of ABL in
higher education institutions?
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II. MATERIALS AND METHODS

I reviewed a variety of important educational and
psychological science journals, web of science and google
scholar for the study. The results were taken from more than
100 peer-reviewed English articles. The articles were
randomly selected based on the following criteria (a) the
studies had to be empirical and should provide original data;
(b) the studies had to focus on student learning; (c) the
process of project, internship, apprenticeship and field
training based learning had to be conducted in higher
education institutions; (d) the impact of project, internship,
apprenticeship and field trainings based learning on student
learning outcomes (i.e. cognitive, affective, and behavioral
outcomes) had to be measured; (e) challenges in
implementation of project, internship, apprenticeship and
field training based learning in higher education institutions
were studied.

Based on the content of the selected articles, I had set up a
matrix that involved the research design, learning outcomes,
measurement instruments, findings and challenges in
implementation reviewed. Based on this matrix, I
summarized the outcomes that were measured and the
instruments that were used to measure these outcomes based
on commonly used clustering of learning outcomes and
research methods [20], [21]. I divided the outcomes into
four categories namely cognitive, affective, behavioral
outcomes and challenges in implementation of ABL in
higher education institutions.

II1. RESULTS AND DISCUSSION
A. Cognitive Outcomes

In many studies content knowledge, conceptual
understanding and course achievement were reported as
outcomes of ABL. For example, biological knowledge, such
as cloning and DNA isolation [22], psychological
knowledge relevant to healthy living habits and pressure
management [23], and technical knowledge related to space
engineering were investigated [24]. Students academic
performance of programming course was measured [25].

In a parallel study, students understanding of chemistry via
the analysis of their projects evaluated. Semi-structured
interviews were conducted to investigate students cognitive
processing for understanding of chemistry. It was found that
better understanding of science concepts by students were
done by ABL [26].

B. Affective Outcomes

A number of studies explored student’s perception of the
improvement of content knowledge and skills [24], [27],
[28], [29], [30], [31], [32]. Some studies reported student’s
attitude [33], motivation [34], and self-efficacy to the
subject [29], [35], [36], [37], [38], [39]. Some studies
reported about student’s perceived ability, skills, and

motivation to master science and technology courses [40].
Other benefits of ABL that students perceived, such as the
help with their horizon [25] and future career were also
reported [41].

Several studies reported students general feeling about ABL
[1], [28], [42], [43], [44], [45], [46], [47], [48], [49], [50],
[51]. Some studies evaluated student’s attitude towards
ABL [26], [52], [53], [54], [55] and satisfaction with it [56],
[57]1, [58], [59]. Some studies investigated student’s
perceived challenges during the learning process in a
property course integrated with the ABL method [60]. Other
study explored whether ABL method supports student’s
autonomy during learning activities [61].

C. Behavioral Outcomes

Hard skills, such as marketing skills for students of hotel
administration, [1] general care skills for nursing students,
[39] EFL learners writing skills [62] and the skills of
students of engineering management to decide where to
locate public services in real-life situations were reported
[44]. Besides hard skills, several soft skills were also
reported, such as skills of problem-solving and critical
thinking, [1], [39], [63] collaboration and team working
skills [1], [24], [44] and lifelong learning skills [1], [39].
Learner’s perceived engagement was reported in ABL.
Three aspects of student’s engagement are the level of
general involvement in the semester project, the degree of
participation in class discussions and application of the
course concepts to practice.

D. Challenges in Implementation of Activity Based Learning
in Higher Education Institutions

These include the teacher’s content knowledge, student’s
lack of experience in ABL and their preference for a
traditionally structured approach that emphasizes passive
learning. The organization and administration of ABL can
be very time-consuming [9], [46], [64]. It is important that
ABL programs are designed to sustain student motivation.
The teachers are supported by management in creating ABL
type of learning task. A number of factors are considered in
ABL program to make sure the intended outcomes were
attainable or not [65]. These include whether the students
find the ABL to be interesting and worth doing, whether
they have the competence to complete the program, and
whether they focus on learning rather than on grades.

Due to the constraints on time and resources, the ABL
programs needed to be feasible and manageable for both
teachers and students [65]. Also, students who are
inexperienced in the collaborative learning environment
may find difficulties working in groups [66]. Consequently,
the teacher should provide support for group work and
conflict management to facilitate the process.

The ancient Indian universities like Takshashila, Nalanda,
Vallabhi and Vikramshila which had thousands of students
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from India and the world studying in vibrant
multidisciplinary environments demonstrated the type of
great success that large multidisciplinary research and
teaching universities could brought. India urgently needs to
bring back this great Indian tradition to create well-rounded
and innovative individuals and which is already
transforming  other  countries  educationally  and
economically. Multidisciplinary and holistic approach of
education was possible by overcoming the challenges of
implementation of ABL in higher education institutions
(HEIS).

Integrating humanities, arts with Science, Technology,
Engineering and Mathematics (STEM) have consistently
showed positive learning outcomes. It includes increased
creativity and innovation, critical thinking and higher-order
thinking capacities, problem-solving abilities, teamwork,
communication skills, more in- depth learning and mastery
of curricula across fields. It increased social and moral
awareness, besides general engagement and enjoyment of
learning. Practical implementation of integration in between
the students of different faculty was quite difficult. But in
reality, it was possible only through the ABL. Research
studies also improved and enhanced through a holistic and
multidisciplinary education approach.

Large multidisciplinary universities and colleges already
facilitated the move towards high quality holistic and
multidisciplinary education. Flexibility in curriculum and
novel and engaging course options are offered to students,
in addition to rigorous specialization in a subject. This was
encouraged by increased faculty and institutional autonomy
in setting curricula. But students from socio-economically
disadvantaged background and mentality of a general
student were a challenge to the institutions for
implementation of ABL. Anyway, the pedagogy with an
increased emphasis on communication, discussion, debate,
research, opportunities, encouragement and support for
cross-disciplinary and interdisciplinary thinking may reduce
the problem.

A robust ecosystem of cutting edge research was more
important than ever with the rapid changes occurring in the
world today, e.g., in the realm of climate change, population
dynamics and management, biotechnology, an expanding
digital marketplace, and the rise of machine learning and
artificial intelligence. So, coordination of the pedagogy and
the activity based learning was only a solution for
sustainable knowledge utilization and management in
Higher education institutions.

IV. CONCLUSION

The implementation of project, internship, apprenticeship
and field training in higher education institutions leads to
sustainable application of concepts for innovation of novel
products and process development. It will require multiple
initiatives and actions, which will have to be taken by
multiple bodies in a synchronized and systematic manner.
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These innovative polices will contribute more towards the
utilization and management of knowledge in higher
education institutions and contribute more employment

opportunities in our nation.
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