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Abstract — It has often been argued that research in teaching and learning has only a weak link to practice. Much 

educational research is criticised for having little relevance to the day-to-day learning experience of students in K-12 and 

higher education. This criticism is particularly relevant in relation to educational technology research. In this field, many 

researchers conduct studies that are designed to test the effectiveness of the delivery medium—to prove that one medium 

is better than another—rather than exploring ways to improve instructional approaches and tasks. With the current 

proliferation of exciting and innovative technologies that are likely to become more and more common in classrooms (such 

as cell phones, tablets, and other mobile devices), research needs to move beyond simple comparisons of these devices 

with each other or with the ‘traditional’ approach. In this presentation, I argue that educational technology research has 

largely failed to change educational practice and outcomes because of the predominant aim of such research to prove 

rather than improve. Online and mobile technologies afford the design and creation of truly innovative authentic learning 

designs, where the technology is both a tool and a platform for presentation of genuine products, and the focus is on 

learning with technologies rather than from them. Instead of comparative research, a more powerful and appropriate 

approach is design-based research, where researchers and practitioners work hand in hand to iteratively refine innovations 

until they get the results they seek. A description of the characteristics of design-based research is given, together with an 

argument for the more widespread adoption of this approach to enhance the quality and impact of research in teaching and 

learning 

 

——————————   !   —————————— 

 

1 AUTHENTIC LEARNING AND NEW 

TECHNOLOGIES 

esearching the proliferation of new 
technologies that are used more and 
more in classrooms is often confined to 

studies that assess the merits and 
affordances of the devices themselves. This 
leads to a tendency to conduct comparative 
studies that seek to determine whether online 
learning is better than face to face, for 
example, or whether video-conferencing of 
lectures works better than audio alone, and so 
forth. In my presentation, I argue that such 
research is ultimately futile, as it does not 
seek to understand how and why instruction 
works with these technologies, only that it 
works. For example, Reeves [1] found that 
such comparison studies are often flawed by 
problems such as specification error, lack of 
linkage to theoretical foundations, inadequate 
literature reviews, poor treatment 
implementation, major measurement flaws, 

inconsequential learning outcomes for 
research participants, inadequate sample 
sizes, inaccurate statistical analyses, and 
meaningless discussions of results. The 
results of such media comparison research 
studies have usually reported ‘no significant 
differences’ [2]. 

A better approach is to focus on a 
pedagogical model that is not purely 
dependant on the delivery aspects of 
technologies, but where they are used as 
‘cognitive tools’ [3], [4], principally by the 
students to create realistic products of 
learning, rather than the teacher to deliver 
content. One such approach is authentic 
learning [5], where learning environments are 
created to reflect real-world contexts with 
active roles for students. The framework of 
authentic learning [5:19-40] is based on the 
proposal that useable knowledge is best 
gained in learning settings that feature the 
following characteristics: 
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1. An authentic context that reflects the way 
the knowledge will be used in real life 

 
In designing technology-based learning 

environments with authentic contexts, it is not 
enough to simply provide suitable examples 
from real-world situations to illustrate the 
concept or issue being taught. The context 
needs to be all-embracing, to provide the 
purpose and motivation for learning, and to 
provide a sustained and complex learning 
environment that can be explored at length 
(e.g., Brown, Collins, & Duguid [6]). 

 
2. Authentic tasks 

 
The course needs to provide ill-defined 

tasks that have real-world relevance, and 
which present a single complex task to be 
completed over a sustained period of time, 
rather than a series of shorter disconnected 
examples [6], [7]. 

 
3. Access to expert performances and the 

modelling of processes 
 
In order to provide expert performances, 

the learning environment needs to provide 
access to expert thinking and the modelling of 
processes, access to learners in various 
levels of expertise, and access to the social 
periphery or the observation of real-life 
episodes as they occur [6], [8], [9].  

 
4. Multiple roles and perspectives 

 
In order for students to be able to 

investigate a problem or task from more than 
a single perspective, it is important to enable 
and encourage students to explore different 
perspectives on the topics from various points 
of view, and to ‘criss cross’ the learning 
environment repeatedly [10], [11]. 

 
5. Collaborative construction of knowledge 

 
The opportunity for users to collaborate is 

an important design element, particularly for 
students who may be learning at a distance. 
Tasks need to be addressed to a group rather 
than an individual, and appropriate means of 
communication need to be established. 
Collaboration can be encouraged through 
appropriate tasks and communication 
technology (such as discussion forums, chats, 
wikis, etc.) (e.g., Brown, et al. [6]; Collins, et 
al. [8]; Hooper [12]). 

 
 
 

6. Reflection 
 
In order to provide opportunities for 

students to reflect on their learning, the 
learning environment needs to provide an 
authentic context and task, as described 
earlier, to enable meaningful reflection. It also 
needs to provide non linear organisation to 
enable students to readily return to any 
element of the site if desired, and the 
opportunity for learners to compare 
themselves with experts and other learners in 
varying stages of accomplishment (e.g., Boud, 
Keogh, & Walker [13]; Kemmis [14]). 

 
7. Articulation 

 
In order to produce an e-learning course 

capable of providing opportunities for 
articulation, the tasks need to incorporate 
inherent—as opposed to constructed—
opportunities to articulate, collaborative 
groups to enable articulation, and the public 
presentation of argument to enable defence of 
a position [9]. 

 
8. Coaching and scaffolding 

 
In order to accommodate a coaching and 

scaffolding role principally by the teacher (but 
also by other students), the learning 
environment needs to provide the opportunity 
for more able partners to assist with 
scaffolding and coaching, as well as the 
means for the teacher to support learning via 
appropriate communication technologies [15]. 

 
9. Authentic assessment 

 
In order to provide integrated and authentic 

assessment of student learning, the design 
should include: the opportunity for students to 
be effective performers with acquired 
knowledge, and to craft polished, 
performances or products in collaboration with 
others. It also requires the assessment to be 
seamlessly integrated with the activity, and to 
provide appropriate criteria for scoring varied 
products (e.g., Bain [16]; Linn, Baker, & 
Dunbar [17]; Wiggins [18]).  

While such authentic approaches are 
intuitively appealing, the approach is often 
misinterpreted. Many educators begin with the 
belief that to be authentic, such learning 
opportunities must be real [19]. Our research 
has provided principles to guide the 
development of realistic and complex online 
learning environments that are not real but 
cognitively real, that is, they provide 
opportunities to think and act as an expert 
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would [20], [21], [22], and are much more 
readily implemented in education classes [23].  

 
Authentic learning is appealing as a 

pedagogical approach on five counts: 
 

1. Authentic learning situates knowledge in 
realistic work-related contexts, thereby 
preparing learners for the activities of a 
professional working life; 

2. Realistic tasks cognitively challenge 
learners to solve problems and think in 
the same ways as professionals working 
in real world contexts; 

3. Complex tasks require the creation of real 
products and artefacts, and are more 
worthy of the investment of time and effort 
than decontextualised tasks. 

4. Technology-based cognitive tools (such 
as computer software and mobile devices) 
can be used both in the processes and 
products of the online learning 
environment. 

5. Innovative learning environments created 
are readily researched in real classrooms 
using design-based research. 

2 RESEARCHING AUTHENTIC LEARNING 

ENVIRONMENTS WITH DESIGN-BASED 

RESEARCH 

There is a need for ongoing research in 
authentic learning to provide guidelines 
across a range of discipline areas and 
contexts in education. Design-based research 
(also known as design research, design 
experiments and formative research) provides 
a useful approach because of its emphasis on 
realistic contexts and practitioner involvement, 
as well as its focus on iterative cycles of 
improvement. Van den Akker [24] provided a 
useful definition of design-based research: 
"

More than most other research 
approaches, [design-based] 
research aims at making both 
practical and scientific 
contributions. In the search for 
innovative ‘solutions’ for 
educational problems, interaction 
with practitioners…is essential. 
The ultimate aim is not to test 

whether theory, when applied to 
practice, is a good predictor of 
events. The interrelation between 
theory and practice is more 
complex and dynamic: is it 
possible to create a practical and 
effective intervention for an 
existing problem or intended 
change in the real world? … An 
iterative process of ‘successive 
approximation’ or ‘evolutionary 
prototyping’ of the ‘ideal’ 
intervention is desirable. Direct 
application of theory is not 
sufficient to solve those 
complicated problems. [24:8-9] 

 
The theoretical foundations are crucial to 

the design of solutions. Cobb, Confrey, 
diSessa, Lehrer and Shauble [25] said ‘the 
theory must do real work’ (p. 10). Theory 
informing practice is at the heart of the 
approach, and the creation of design 
principles and guidelines enables research 
outcomes to be transformed into educational 
practice. Design research: 

   
• focuses on broad-based, complex 

problems critical to education, 
• involves intensive collaboration 

among researchers and practitioners,  
• integrates known and hypothetical 

design principles with technological 
affordances to render plausible 
solutions to these complex problems, 

• conducts rigorous and reflective 
inquiry to test and refine innovative 
learning designs as well as to reveal 
new design principles,  

• requires long-term engagement that 
allows for continual refinement of 
protocols and questions, and  

• maintains a commitment to theory 
construction and explanation while 
solving real-world problems [5:176]. 

 
Design-based research can be a lengthy 

process but it is logical and very rewarding to 
implement. Reeves [26] proposed that it can 
be viewed as four connected phases (Figure 
1). 
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Fig. 1. Four phases of design research [26:59]. 

Design-based research offers a means 
towards more significant and socially 
responsible research. It requires that 
researchers in education explore significant 
educational problems, rather than conduct 
research for its own sake, emphasising 
content and pedagogy rather than technology. 
It requires the teacher/researcher to 
continually modify the learning design until the 
pedagogical outcome is reached, and to reflect 
on the process to reveal design principles that 
can inform other teachers and researchers, 
and future development projects (Herrington, 
et al., 2010). 

Using pedagogical models such as 
authentic learning, together with research 
approaches such as design-based research, 
the strong link between research and practice 
can arguably be restored in education, and 
impact the quality of teaching and learning 
throughout educational sectors. 

REFERENCES 

[1] Reeves, T. C. (1993). Pseudoscience in computer-
based instruction: The case of learner control 
research. Journal of Computer-based Instruction, 
20(2), 39-46. 

[2] Russell, T. L. (1999). The no significant difference 
phenomenon Montgomery, AL: International Distance 
Education Certification Center. 

[3] Kim, B., & Reeves, T. C. (2007). Reframing research 
on learning with technology: In search of the meaning 
of cognitive tools. Instructional Science, 35, 207-256. 

[4] Lajoie, S. P. (Ed.). (2000). Computers as cognitive 
tools: No more walls. Mahwah, NJ: Lawrence 
Erlbaum Associates. 

[5] Herrington, J., Reeves, T. C., & Oliver, R. (2010). A 
guide to authentic e-learning. London and New York: 
Routledge. 

[6] Brown, J. S., Collins, A., & Duguid, P. (1989). 
Situated cognition and the culture of learning. 
Educational Researcher, 18(1), 32-42. 

[7] Bransford, J. D., Vye, N., Kinzer, C., & Risko, V. 
(1990). Teaching thinking and content knowledge: 
Toward an integrated approach. In B. F. Jones & L. 
Idol (Eds.), Dimensions of thinking and cognitive 
instruction (pp. 381-413). Hillsdale, NJ: Lawrence 
Erlbaum. 

[8] Collins, A., Brown, J. S., & Newman, S. E. (1989). 
Cognitive apprenticeship: Teaching the crafts of 

reading, writing, and mathematics. In L. B. Resnick 
(Ed.), Knowing, learning and instruction: Essays in 
honour of Robert Glaser (pp. 453-494). Hillsdale, NJ: 
LEA. 

[9] Lave, J., & Wenger, E. (1991). Situated learning: 
Legitimate peripheral participation. Cambridge: 
Cambridge University Press. 

[10] Honebein, P. C., Duffy, T. M., & Fishman, B. J. 
(1993). Constructivism and the design of learning 
environments: Context and authentic activities for 
learning. In T. M. Duffy, J. Lowyck & D. H. Jonassen 
(Eds.), Designing environments for constructive 
learning (pp. 87-108). Heidelberg: Springer-Verlag. 

[11] Spiro, R. J., Feltovich, P. J., Jacobson, M. J., & 
Coulson, R. L. (1991). Cognitive flexibility, 
constructivism, and hypertext: Random access 
instruction for advanced knowledge acquisition in ill-
structured domains. Educational Technology, 31(5), 
24-33. 

[12] Hooper, S. (1992). Cooperative learning and 
computer-based design. Educational Technology 
Research and Development, 40(3), 21-38. 

[13] Boud, D., Keogh, R., & Walker, D. (1985). Promoting 
reflection in learning: A model. In D. Boud, R. Keogh 
& D. Walker (Eds.), Reflection: Turning experience 
into learning (pp. 18-40). London: Kogan Page. 

[14] Kemmis, S. (1985). Action research and the politics 
of reflection. In D. Boud, R. Keogh & D. Walker 
(Eds.), Reflection: Turning experience into learning 
(pp. 139-163). London: Kogan Page. 

[15] Greenfield, P. M. (1984). A theory of the teacher in 
the learning activities of everyday life. In B. Rogoff & 
J. Lave (Eds.), Everyday cognition: Its development 
in social context (pp. 117-138). Cambridge, MA: 
Harvard University Press. 

[16] Bain, J. D. (2003). Slowing the pendulum: Should we 
preserve some aspects of instructivism? In P. 
Kommers & G. Richards (Eds.), World Conference 
on Educational Multimedia, Hypermedia and 
Telecommunications 2003 (pp. 1382-1388). 
Honolulu: AACE. 

[17] Linn, R. L., Baker, E. L., & Dunbar, S. B. (1991). 
Complex, performance-based assessment: 
Expectations and validation criteria. Educational 
Researcher, 20(8), 15-21. 

[18] Wiggins, G. (1993). Assessing student performance: 
Exploring the purpose and limits of testing. San 
Francisco: Jossey-Bass. 

[19] Savery, J. R., & Duffy, T. M. (1996). Problem based 
learning: An instructional model and its constructivist 
framework. In B. G. Wilson (Ed.), Constructivist 
learning environments: Case studies in instructional 
design (pp. 135-148). Englewood Cliffs, NJ: 
Educational Technology Publications. 

[20] Shneiderman, B. (Ed.). (1995). Sparks of innovation 
in human-computer interaction. Norwood, NJ: Ablex. 



IASK TL2010 CONFERENCE PROCEEDINGS 

- 773 - 

[21] Smith, P. E. (1986). Instructional simulation: 
Research, theory and a case study. ED 267 793. 

[22] Smith, P. E. (1987). Simulating the classroom with 
media and computers. Simulation and Games, 18(3), 
395-413. 

[23] Lombardi, M. M. (2007). Approaches that work: How 
authentic learning is transforming higher education. 
ELI Report No 5. Boulder, CO: EDUCAUSE Learning 
Initiative. 

[24] van den Akker, J. (1999). Principles and methods of 
development research. In J. van den Akker, N. 
Nieveen, R. M. Branch, K. L. Gustafson & T. Plomp 
(Eds.), Design methodology and developmental 
research in education and training (pp. 1-14). The 
Netherlands: Kluwer. 

[25] Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & 
Schauble, L. (2003). Design experiments in 
educational research. Educational Researcher, 32(1), 
9-13. 

[26] Reeves, T. C. (2006). Design research from a 
technology perspective. In J. van den Akker, K. 
Gravemeijer, S. McKenney & N. Nieveen (Eds.), 
Educational design research (pp. 52-66). London: 
Routledge. 

 
A website to accompany this presentation (with links and 
downloadable papers) can be found at:  
http://web.me.com/janherrington/IASK2010/. 
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