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Abstract The online learning challenge is one of the most significant issues addressed and raised these days.
Especially during the emergence of the Covid19 pandemic and the consequent changes in online learning,
particularly the practical courses. This study indicates that to apply the traditional Doolittle Principles which
has developed eleven principles to support collaboration in a face-to-face classroom, to online learning. The
collaboration is an interactive process that engages two or more participants working together to achieve
educational outcomes they could not accomplish independently. These principles will be used on the study in
remote access laboratories by participating two or more participants in a remote laboratory experiment from
different locations, where the remote laboratories can define as a class of online learning systems that provide
access to laboratory infrastructure and learning environments through the Internet. This instructional
guideline will be developed and trialled in order to address this aspect. As a result, Doolittle principles can be
applied theoretically in the context of online learning activities to support the Remote Access Laboratories
(RAL) activity.
Keywords: activities Remote Access Laboratories, online collaboration, learning environments, authentic.
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Introduction

Laboratory work plays an essential role in
education, particularly in the fields of science and
engineering. Remote laboratories are a class of
online control systems that provide access to
laboratory infrastructure and learning
environments through an interface provided on the
Internet. In recent years, an extended effort has
resulted in a number of users being able to access
equipment from anywhere at any time that suits
them [1, 2].

Remote laboratories eliminate the need for the
physical presence of students in the laboratory
and, hence, offer a variety of logistical and
economic advantages over traditional co-located

laboratories. Remote laboratories not only
supplement traditional laboratories without remote
access but can enable new learning opportunities
for students. For example, students who are
located in different countries can perform
experiments together, thereby enhancing the
participants’ intercultural capability [3, 4].

Collaboration is an interactive process that
engages two or more participants working together
to achieve educational outcomes they could not
accomplish independently. In a collaborative
learning environment, students become involved in
a common outcome where they depend on and are
accountable to each other. In [5, 6] the authors
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have confirmed a long-held belief that peer
collaboration can play a key role in positively
influencing the outcomes of student learning.
Collaborative e-learning encompasses constructing
knowledge; negotiating meanings; and/or solving
problems through the mutual engagement of two
or more learners in a coordinated effort using the
Internet and electronic communications for some,
or all, of their interaction [7].

However, while the majority of traditional
laboratory exercises are group-based, which
implies some form of collaboration, a vast majority
of the current remote laboratories provide only
limited support for collaboration [8, 9]. While the
traditional laboratory may provide an opportunity
for collaboration, learning benefits may not be
achieved since working or learning in groups might
be for logistical rather than pedagogical reasons [8,
9]. Collaboration can lead to increased quality of
peer interaction, mastery of subject matter content,
and decrease anxiety levels—and could well lead to
better attitudes toward science laboratory
education [10]. Therefore, it is important to
investigate ways to support collaborative learning
in remote laboratories.

Different types of laboratories (such as hands-on,
simulation, and remote laboratories) are influenced
by how students effectively work together. Lowe,
Berry [11] note that the main problem facing
collaboration in remote laboratories is the very
limited scope for collaboration among students in
different geographic locations. Previous studies
such as those of Huang [12], Nafalski, Nedi¢ [13],
Nedi¢ and Nafalski [14] confirm these obstructions
and have identified that few remote laboratories
offer a collaborative working environment. Few
remote laboratories offer a collaborative learning
environment because the activities are not
designed for collaboration; plus the systems do not
support collaboration—despite the increasing
demand from universities worldwide [14]. The
importance of collaboration in learning is
particularly visible when it is done well by
combining the efforts and strengths of the
individuals who are collaborating [15]. Typically,
collaboration provides opportunities to improve
learning outcomes.

This research aims to demonstrate that the
principles of Doolittle’s research is appropriate and
can be adapted to suggest suitable development of
online laboratories that support and encourage
collaboration. These principles can be modified for
RAL and then trialled and evaluated.

Literature Review

Laboratories are widely used in science and
engineering education and are of critical
importance as a conduit between the theory and
practice of scientific phenomena. Collaboration in
remote access laboratories allows students to
perform practical experiments remotely in a
collaborative way and to engage with other
students. Much of the research on collaboration
draws on social constructivist learning theories on
collaborative and cooperative learning which is
rooted in the work of Piaget and Vygotsky. This
research will build on the social constructivism
theory that wunderpins social learning where

learning happens through active engagement and
where students need to work in groups to construct
knowledge.

Collaborative laboratories

This type of collaboration is seen as an effective
approach to improving and supporting educational
outcomes [16, 17]. People generate knowledge and
meaning when they share their ideas and
experiences, as well as gaining benefit from social
interaction. Another benefit is the increase in
motivation stemming from effective learning in a
collaborative environment. This approach has
already demonstrated a positive effect on students
in laboratory sessions [18].

Furthermore, collaborative activity enables
students and teachers to discuss findings which
may be flawed and students can then correct any
errors [19]. Moreover, a remote laboratory
environment provides collaboration capability
between peers (student-to-student communication
and student-to-teacher communication) that make
the experiment easier to conduct and understand.
Laboratory works via remote collaboration can play
a vital role in learning. Notwithstanding the
progress already made in the traditional (hands-on)
laboratory and based on teamwork, it has lacked
the features of collaboration offered by remote
laboratories [20, 21].

Effective teamwork is one of the most important
aspects of engineering and science courses.
Students in remote laboratories who are learning
good collaboration skills with other national and
international students enhance their prospects for
professional employment in the international
market, because the remote laboratory is an
excellent platform for collaboration and networking
[22]. Lab-share projects demonstrate that remote
laboratories can be expanded or extended
worldwide to thousands of students[23]. The
collaborative approach is an added advantage to
the remote laboratory and an improvement over the
hands-on and simulation laboratory as interaction
is easier in remote access laboratories than face-to-
face and this aspect is seen as an important
characteristic of the profession into the future [22].
Collaboration in a remote access laboratory:
theoretical framework

Several theories have been offered to demonstrate
how working collaboratively has become acceptable
in learning—the idea being that students need to
work with their peers for enhanced learning
outcomes. Spronken-Smith [24] and Montiel-
Overall [25] point out that much of the research on
collaboration draws on social constructivist
learning theories on collaborative and cooperative
learning which is rooted in the work of Piaget and
Vygotsky; and also stems from several learning
theorists including Dewey and Bruner. The
foundation of their theories is that learning is
active, and knowledge is constructed through
interaction. Vygotsky points out that building on
the constructivist realms underpins social learning
where learning happens through  active
engagement. The idea is that students need to work
in groups to construct knowledge. Verenikina [26]
believes that if Vygotsky is correct and students
develop in social or group settings, the use of
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technology to connect rather than separate
students from one another will lead to higher
performance. In addition, one of the Vygotskian
classroom principles is that learning and
development is a social, collaborative activity.
Hence, collaborative learning is important in
constructing knowledge.

Vygotsky’s work focuses on the value of social
collaboration, which causes individual cognitive
change as opposed to being merely stimulated by it
[27]. Similar to the views of Piaget, Vygotsky
emphasized the importance of mixed groups of
collaborators [28]. Vygotsky describes the zone of
proximal development (ZPD) as The distance
between the actual developmental level as
determined by independent problem solving and
the level of potential development as determined
through problem-solving under students’ guidance
or in collaboration with more capable peers [29].
Contrastingly, Piagetian studies typically pair
students from different developmental stages to
facilitate cognitive conflict—studies in the
Vygotskian tradition normally pair individuals with
others which means that they are in a collaboration
mechanism. Rather than focusing on cognitive
conflict as a trigger for conceptual change, social
constructivism views collaborative learning as
learning that occurs within the zone of proximal
development [28]. Collaborative learning is
particularly accrued when students need help from
peers, which means that the social constructivism
(zone of proximal development) of Vygotskian
theory is working better with collaborative learning
than with Piagetian theory. The theory that
underpins social constructivism is Vygotskian
social constructivist theory and it has emerged to
fill the gap created in collaboration inherent in
social constructivism and can provide the
theoretical underpinning to support the use of
collaborative research frameworks such as
collaboration in a remote access laboratory for
aiding student development.

The theory that comes from constructivism
emphasizes the other peer (student) in the role of
individual knowledge building, with particular
emphasis on conflict and individual growth and
social development. This theory emphasizes fruitful
exchanges between individuals, and progress made
through social interactions is determined by the
individual; and also helps interaction on the
cognitive structure of individual growth and
development continuously [30].

This approach confirms that all group behaviour is
more than just the sum of the individual parts. In
other words, the interaction within groups will
develop in ways that cannot necessarily be
predicted based on contributions from members of
the group. This suggests that the latter vision
displays more than individual members of groups;
and the unit of analysis will produce a different
point of qualitative conclusions about collaboration
[27].

Doolittle principles.

Doolittle principles are a significant component of
this study. He developed 11 principles to support
collaboration in a face-to-face classroom, those
principles will be identified and applied in the

context of remote access laboratories. [31]Doolittle
(1995) has previously synthesized the work of
several social constructivism theories to produce
11 recommendations:

1. Teach using whole and authentic activities.

2. Create a ‘need’ for what is to be learned.

3. Create classroom exercises that require social
interaction with peers, parents, teachers, or
professionals.

4. Encourage self-talk or egocentric speech.

5. Provide opportunities for verbal interactions.

6. Closely monitor student progress in order to
avoid assigning tasks that are not within a
student's zone of proximal development.

7. Instruction or activities must precede a student's
development.

8. Present tasks that students can perform
successfully with assistance.

9. Provide sufficient support to enable the student
to perform challenging tasks successfully, and then
gradually withdraw support as the student
becomes more skilled.

10. Students must be given the opportunity to
demonstrate learning independent of others.

11. Construct activities that are designed to
stimulate both behavioural changes and meet
cognitive changes.

Social constructivism theory in this study can
benefit a student’s development via assistance from
more expert peers—providing they adjust the help
they provide to fit the less mature students’ ZPD.
According to this theory, the study will expand on
research relating to collaboration in an on the
online environment.

Research Methodology

The key research question of the project focuses on
enabling authentic activities for effective
collaboration in remote access laboratories. As
such, this study will develop the components of the
instructional framework and the environmental
requirements for the facilitation of remote
collaboration. This paper focuses on the
identification of an existing theoretical framework
for collaboration and its potential for application in
remote laboratories. The literature review provides
the foundation for this study and covers both
collaborative learning and remote access
laboratories. [31]Doolittle’s (1995) principles for
facilitating collaboration in face-to-face
environments will be used to developed principles
for remote collaboration on the context of remote
laboratories. Those principles will form the basis
for the remainder of the study.

The researcher has selected one of Doolittle’s
principles as an example to show how the
principles will be modified to an online
environment This is the first draft of the
researcher’s evaluation of Doolittle first principle to
make it relevant to RAL environment. Making the
activity authentic or situating it in the real world is
an aspect needs to occur in collaboration. The
researcher will choose some of the Doolittle
principles as examples in the methodology.
Selecting the learning activity and devolving it as
an authentic activity will reveal evidence of
authentic activity, or will be modified to render it
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authentic. This is an example of how to teach
authentic and well-design activities, and these
aspects can serve as a list of useful guidelines
[32](Reeves, Herrington & Oliver 2002) that can be
used to demonstrate the authenticity of the remote
access laboratory.

This methodology for developing guidelines that
support collaboration in a remote access laboratory
(RAL) environment is the most appropriate for this
investigation and was chosen in order to test the
new guidelines for online collaboration within
specific learning activities. It will enable the
researcher to wunderstand the complexity of
collaborative learning activities and will use
multiple sources of evidence. The use of case
studies to investigate collaboration in remote
access laboratories in-depth is particularly
appropriate, as described by Patton [33]. The
qualitative investigation typically focuses in-depth
on rather small samples, even single cases,
selected purposefully. A feature of case study
research is the use of multiple data sources—a
strategy which also enhances data reliability. The
case study is appropriate for this study because the
research will be guided by case study as described
by Yin [34]; data collection and analysis will be
guided by [35]Kagan’s (1992) elements of
collaboration which are grounded in social
constructivism theory, and the case study benefits
from the prior development of theoretical
propositions to guide data collection and analysis.
Enabling Authentic Activities in RAL

This was the first principle for evaluation and
Doolittle’s first principle made it relevant to a RAL
environment. To make activity authentic or situate
students in the real world is an aspect that needs
to occur in collaboration. Some of Doolittle’s
principles have been chosen as examples in the
methodology. Specifically, as espoused by Doolittle,
it involves selecting the learning activity and
devolving it as an authentic activity and keeping a
checklist as evidence of authentic activity and, if
necessary, determines what modifications are
required to make it authentic. This provides an
example of how to teach authentically and design
activities, and these properties can elicit a list of
useful guidelines [36] to demonstrate authenticity
in a remote access laboratory:

1. Authentic activities have real-world relevance,
matching as nearly as possible the tasks of
professionals in practice. [37-43].

The researcher will use the conference tool
(collaboration tool) to develop a practical activity,
making regular adjustments based on student
feedback and observations of activity in a remote
laboratory. The activity will be designed to
encourage ways of thinking that would be expected
in the real-world management of experimental
components. Using the conference tool will enable
us to plan the learning methods and modify
variables at each stage of the activity

2. Authentic activities are ill-defined, requiring
students to define the tasks and sub-tasks needed
to complete the activity, problems are open to
multiple interpretations rather than easily solved
by the application of existing algorithms [37, 40,
42-47].

The activities will be complex; requiring students to
find associations between variables that will be not
explicitly linked. They will need to derive their
research questions after identifying gaps in their
knowledge and understanding, conduct the
research and then create their notes in conference
tool, summarizing and synthesising the
information they will find.

3. Authentic activities comprise complex tasks to
be investigated by students over a sustained period
of time [37, 41, 43, 48].

Each activity will run a week period, with students
and the researcher meeting on an online and
interaction on conference tool will be used to
supplement the online collaboration discussions.
The task (practical activity) will be not an isolated
activity, with conference tool will use both in a
remote laboratory while students will engage in
research and content creation, and the researcher
and peers will give feedback on the students’
conference tool to take note.

4. Authentic activities provide the opportunity for
students to examine the task from different
theoretical and practical perspectives, using a
variety of resources that require them to critically
evaluate information [41, 43, 44, 48].

The researcher will review students’ activity notes
daily, providing feedback using the comments
feature, asking questions about missing
information, unsubstantial claims and dubious
sources. Students will able to respond to the
comments, asking their questions or clarifying
their understanding. Other researchers will join in
the conversation, sharing their own experiences
and thoughts.

5. Authentic activities provide the opportunity to
group working [37, 46, 49].

Activity notes will develop collaboratively by the
student groups, and all notes will be available to all
other groups, as well as to researcher. Each day,
students will create summaries of their activity
using the slideshow component of conference tool,
presenting this in a laboratory, and then will share
the summary with everyone. Conference tool also
features an instant messenger, which will allow
students and staff to discuss aspects of the activity
notes while looking at the document together, from
different locations.

6. Authentic activities provide the opportunity to
reflect on learning, both individually and with
others [45, 46, 48-50].

The researcher will provide feedback to students
within their activity notes in the form of comments
and questions, encouraging them to reflect on their
assumptions and reasoning. Students will be
challenged on their statements and encouraged to
articulate their understanding, as the questions
will be not asked to elicit information, but rather to
stimulate further thinking.

7. Authentic activities can be integrated and
applied across different subject areas and lead
beyond domain-specific outcomes [41, 45, 48].
Each activity will be designed to integrate research,
ethical reflection and knowledge from other
modules, e.g., Anatomy. The activity will be
designed so that it will be not an isolated activity
that will be separate from other modules.
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8. Authentic activities are seamlessly integrated
with the assessment [46, 51-53].
Formative assessment will be an inherent part of
the activity, with peers and researcher regularly
challenging statements and assumptions that
arose during the classroom sessions, and in the
online notes. Students and the researcher will use
comments in the conference tool to ask questions
regularly.
9. Authentic activities create polished products
valuable in their own right rather than as
preparation for something else [49, 54].
The notes that will create in conference tool
constitute the students’ content for the module,
making them an important product of the task. The
questions for the tests at the end of each term will
be derived from both the students’ notes and the
researcher’ guides, which meant that the student
notes have real value.
10. Authentic activities allow competing solutions
and diversity of outcome [45, 48, 55-57].
Each group’s online activity notes will be different,
reflecting the questions to be answered after
exploring their understanding of the activity. The
researcher will ensure that the major concepts will
be addressed, however, students could take their
routes to achieve the objectives.
Facilitating collaboration in a face-to-face mode as
described by Doolittle’s (1995) constructivist
principles will be used as a base for the process.
This will be followed by the formulation of
theoretical principles which form the structure for
the remainder of the study. The research will
develop and document a proposed framework to
guide collaborative learning in an online
environment for a specific online learning activity.
Conclusion
The research will focus specifically on Evaluation
and modification of Doolittle’s principles and made
it relevant to a RAL environment. However, it could
be extended to collaboration online generally.
Laboratory teaching is relevant from high school to
university. Limited access to laboratory equipment,
as well as improving collaboration in an online
laboratory, can enhance learning outcomes; and
online collaboration will be a feature of future
teaching in an online environment.
This work shows that the classroom-based
principles of Doolittle can be adapted to formulate
the suitable development of online laboratories that
support and encourage collaboration.
Those principles will be tested on case study
methodology, whilst not having been applied
completely to Doolittle’s principles, has been
applied to authentic learning, showing that the
methodology is suitable and will result in a testable
framework.

References

[1]- Gomes, L. and J.G. Zubia, Advances on remote
laboratories and e-learning experiences. Vol. 6.
2008: Universidad de Deusto.

[2]- Alves, G.R., et al. A sustainable approach to let
students do more real experiments with
electrical and electronic circuits. in Proceedings
of the Sixth International Conference on
Technological Ecosystems for Enhancing
Multiculturality. 2018.

[3]- Gustavsson, 1., et al., On objectives of
instructional laboratories, individual
assessment, and use of collaborative remote
laboratories. Learning Technologies, IEEE
Transactions on, 2009. 2(4): p. 263-274.

[4]- Heradio, R., et al., Virtual and remote labs in
education: A bibliometric analysis. Computers
& Education, 2016. 98: p. 14-38.

[5]- Lowe, D., et al. LabShare: Towards a national
approach to laboratory sharing. in Proceedings
of the 20th Annual Conference for the
Australasian  Association for Engineering
Education. 2009. The School of Mechanical
Engineering, University of Adelaide.

[6]- Zandavi, S.M., V. Chung, and A. Anaissi, Multi-
User Remote lab: Timetable Scheduling Using
Simplex  Nondominated  Sorting  Genetic
Algorithm. arXiv preprint arXiv:2003.11708,
2020.

[7]- Quesada Pacheco, A., Collaborative elearning:
an academic experience between the University
of Costa Rica and the University of Kansas.
20183.

[8]- Kennepohl, D.K. and L. Shaw, Accessible
elements: teaching science online and at a
distance. 2010: Athabasca University Press.

[9]- Lowe, D., et al., LabShare: Towards a national
approach to laboratory sharing. 2009.

[10]- Roychoudhury, A. and W.-M. Roth, Student
involvement in learning: Collaboration in science
for preservice elementary teachers. Journal of
Science Teacher Education, 1992. 3(2): p. 47-
52.

[11]- Lowe, D.B., et al., Adapting a Remote
Laboratory Architecture to Support
Collaboration and Supervision. iJOE, 2009.
5(S1): p. 51-56.

[12]- Huang, Y.-M., Exploring the factors that affect
the intention to use collaborative technologies:
The differing perspectives of sequential/global
learners. Australasian Journal of Educational
Technology, 2015.

[13]- Nafalski, A., Z. Nedi¢, and J. Machotka.
Remote engineering laboratories for
collaborative experiments. in Proceedings of
2nd World Conference on Technology and
Engineering Education. 2011.

[14]- Nedi¢, Z. and A. Nafalski, International
collaboration framework for remote laboratories.
2011.

[15]- Ayodele, O.T., L.O. Kehinde, and O. Akinwale,
Induced Collaborative Engagement for a
“Solution-to-Question” Model using Remote
Experimental Laboratories as a Tool. age, 2015.
26: p. 1.

[16]- Moeller, B. and T. Reitzes, Integrating
Technology with Student-Centered Learning. A
Report to the Nellie Mae Education Foundation.
Education Development Center, Inc, 2011.

[17]- Delgado, A.J., et al., Educational technology: A
review of the integration, resources, and
effectiveness of technology in k-12 classrooms.
Journal of Information Technology Education,
2015. 14.

[18]- Brooks, D.C., Space matters: The impact of
formal learning environments on student

JOPAS Vol.19 No. 4 2020

17



Enabling Authentic Activities for Effective Collaboration in Remote Access Laboratories

Habibi & Aldraho

learning. British Journal of Educational
Technology, 2011. 42(5): p. 719-726.

[19]- Maarouf, S., et al. Collaborative activities in
the remote laboratory work. in Interactive
Collaborative Learning (ICL), 2012 15th
International Conference on. 2012. IEEE.

[20]- Lowe, et al., Evolving Remote Laboratory
Architectures to Leverage Emerging Internet
Technologies. Ieee Transactions on Learning
Technologies, 2009. 2(4): p. 289-294.

[21]- Broisin, J., R. Venant, and P. Vidal, Lab4CE:
a remote laboratory for computer education.
International Journal of Artificial Intelligence
in Education, 2017. 27(1): p. 154-180.

[22]- Nafalski, A., et al., International Collaboration
in Remote Engineering Laboratories: an
Approach to Development. IEEE Transactions
on Learning Technologies, 2009.

[23]- Wang, N., et al., Development of a Remote
Laboratory for Engineering Education. 2020:
CRC Press.

[24]- Spronken-Smith, R., Experiencing the process
of knowledge creation: The nature and use of
inquiry-based learning in higher education. J.
GEOGR. HIGHER ED., 2007. 2: p. 183.

[25]- Montiel-Overall, P., Toward a Theory of
Collaboration for Teachers and Librarians.
School library media research, 2005. 8.

[26]- Verenikina, I.M., Vygotsky in twenty-first-
century research. 2010.

[27]- Dillenbourg, P., et al.,, The evolution of
research on collaborative learning. Learning in

Humans and Machine: Towards an
interdisciplinary learning science., 1995: p.
189-211.

[28]- Lai, E.R., Collaboration: A literature review.
2011, Pearson Research Report.

[29]- Vygotsky, L., Zone of proximal development.
Mind in society: The development of higher
psychological processes, 1987. 5291.

[30]- Fernyhough, C., Getting Vygotskian about
theory of mind: Mediation, dialogue, and the
development of  social understanding.
Developmental Review, 2008. 28(2): p. 225-
262.

[31]- Doolittle, P.E., Understanding Cooperative
Learning through Vygotsky's Zone of Proximal
Development. 1995.

[32]- Oliver, R., J. Herrington, and T. Reeves,
Authentic activities and online learning. 2002.

[33]- Patton, M.Q., How to use qualitative methods
in evaluation. 1987: Sage.

[34]- Yin, R.K., Applications of case study research.
2011: Sage.

[35]- Kagan, S.L., Collaborating to meet the
readiness agenda: Dimensions and dilemmas.
Council of Chief State School Officers (Ed.),
Ensuring student success through
collaboration, 1992: p. 57-66.

[36]- Lee, K., Autoethnography as an Authentic
Learning Activity in Online Doctoral Education:
an Integrated Approach to Authentic Learning.
TechTrends, 2020: p. 1-11.

[37]- Lebow, D.G. and W.W. Wager, Authentic
Activity as a Model for Appropriate Learning
Activity: Implications for Emerging Instructional

Technologies. Canadian Journal of Educational
Communication, 1994. 23(3): p. 231-44.

[38]- Cronin, J.F., Four Misconceptions about
Authentic Learning. Educational Leadership,
1993. 50(7): p. 78-80.

[39]- Omari, R., Using online technologies to support
problem based learning: Learners' responses
and perceptions. Australasian Journal of
Educational Technology, 1999. 15(1): p. 58-79.

[40]- Brown, J.S., A. Collins, and P. Duguid,
Situated cognition and the culture of learning.
Educational researcher, 1989. 18(1): p. 32-42.

[41]- Jonassen, D.H., Evaluating constructivistic
learning. Constructivism and the technology of
instruction: A conversation, 1992: p. 137-148.

[42]- Winn, W., Instructional design and situated
learning: Paradox or partnership. Educational
Technology, 1993. 33(3): p. 16-21.

[43]- Cognition, T. and T.G.a. Vanderbilt, Anchored
instruction and its relationship to situated
cognition. Educational Researcher, 1990: p. 2-
10.

[44]- Sternberg, R.J., R.K. Wagner, and L. Okagaki,
Practical intelligence: The nature and role of
tacit knowledge in work and at school
Advances in lifespan development, 1993: p.
205-227.

[45]- Bransford, J.D., et al., Anchored instruction:
Why we need it and how technology can help.
Cognition, education, and multimedia:
Exploring ideas in high technology, 1990: p.
115-141.

[46]- Young, M.F., Instructional design for situated
learning. Educational technology research and
development, 1993. 41(1): p. 43-58.

[47]- Huang, C.S., et al., Effects of situated mobile
learning approach on learning motivation and
performance of EFL students. Journal of
Educational Technology & Society, 2016.
19(1): p. 263-276.

[48]- Bransford, J.D., et al., Teaching thinking and
content knowledge: Toward an integrated
approach. Dimensions of thinking and
cognitive instruction, 1990. 1.

[49]- Gordon, R., Balancing real-world problems
with real-world results. Phi Delta Kappan,
1998. 79(5): p. 390.

[50]- Myers, S., A Trial for Dmitri Karamazouv.
Educational Leadership, 1993. 50(7): p. 71-72.

[51]- Reeves, T.C. and J.R. Okey, Alternative
assessment  for  constructivist learning
environments. Constructivist learning
environments: Case studies in instructional
design, 1996: p. 191-202.

[52]- Herrington, J. and A. Herrington, Authentic
assessment and multimedia: How university
students respond to a model of authentic
assessment. Higher Education Research &
Development,

[53]- Nkhoma, C., M. Nkhoma, and K. Tu, Authentic
assessment design in accounting courses: A
literature review. Issues in Informing Science
and Information Technology, 2018. 15(1): p.
157-190.

[54]- Barab, S.A., K.D. Squire, and W. Dueber, A
co-evolutionary model for supporting the
emergence of authenticity. Educational

JOPAS Vol.19 No. 4 2020

18



Enabling Authentic Activities for Effective Collaboration in Remote Access Laboratories Habibi & Aldraho

technology research and development, 2000.
48(2): p. 37-62.

[55]- Duchastel, P., A Web-based model for
university instruction. Journal of educational
technology systems, 1997. 25(3): p. 221-228.

[56]- Bottge, B.A. and T.S. Hasselbring, Taking
Work Problems off the Page. Educational
Leadership, 1993. 50(7): p. 36-38.

[57]- Young, M.F. and M. McNeese, A situated
cognition approach to problem solving with
implications for computer-based learning and
assessment. ADVANCES IN HUMAN FACTORS
ERGONOMICS, 1993. 19: p. 825-825.

JOPAS Vol.19 No. 4 2020 19



