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Authenticity in REALs 

Figure 2 REALS - 'Quest for speed' 

REALs qualities and attributes [5J 

Encourage the growth of student
 
responsibility, initiative, decision
 
making, and intentional learning.
 

• Utilise dynami c, interdisciplinary, 
generati ve learnin g activities that 
promote high level thinkin g processes 
(i.e. analysis, synthesis, problem 
solving, experim entati on, creativity, 
and examination of topics from multipl e 
perspectives) to help students integrate 
new knowledge with old knowledge 
and thereby create rich and complex 
knowledge structures . 

• Promot e study and investigat ion within 
authentic (i.e. realistic , meaningful , 
relevant, complex, and inform ation-rich) 
contexts. 

• Cultivate communities of practice , i.e. 
knowled ge build ing communities that 
utilise collaborative learnin g among 
students and teachers. 

• Embed opportun ities to reflect on the 
learning process as well as content 
acquired to promote both learnin g and 
metacognitive skill developm ent. 

The application in 'Quest f or Speed ' 

Programme was designed to supply 
students with problem param eters. Students 
were given tools and access to resources 
to complete the problem. 

• Students were engaged in relatively rich 
problem solving tasks. Some of the tasks 
were more ill-defined than others, but all 
were compl ex tasks which required a team 
of students multiple class periods to complete. 
The problem tasks required students to 
synthesise and apply information gathered 
throughout the course. 

• All the problems chosen were actual 
problems taken from the scie ntists at the 
speedway. Some of the problems were posed 
in their simplest cond ition; however, the 
experts confirm ed that all of the problem s 
were authentic. 

• Student s engaged in collaborative design, 
working in team s on their projects to design 
their solutions. By connecting to raceway 
officials , the students entered another 
community of practice. 

• Reflection and debr iefing sess ions were 
included, but were somewhat less than 
ideal. 

,The original study was to compare two classrooms in order to better understand the 
dynamics involved, but all of the classes were scheduled for the same time and days, so the 
study had to be narrowed. We developed the following research question: When given the 
Problem-B ased Learning (PBL) instructional unit 'Quest for Speed ' , what are the effect s 
on the teacher 's appro ach to using PBL, and what are the effects on students engaged in 
the problem-solving process? 

3.1 Methodology 

Following the recommendations of naturalistic research, we triangulated our findings using 
document analy sis, interview and observation. Reliability was also sought by using 
multiple informants and mult iple evaluators working in isolation. All classroom material s 
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from widely different backgrounds and experiences share ideas and perspectives, the class 
seemed quite invigorated. In an end of the course reflection , the instructor comm ented that 

: . 
"this interactive television really keeps you honest ... the moment you drift from their 
immediate learning needs to some sort of pre-packaged script, they're gone ." 

In the 'Creating Your Own Future Experiences' , interactive television served as a tool 
to promote interaction, and to allow students to collaborate with experts from other 
communities of practice. It is worth noting that our findings are also consistent with Clark 's 
assertion that it is instructional methods, not media, that influence learning [18]. When 
used as a content delivery mechanism in this course, interactive television clearly had 
the affect of turning off learners. Thus , the Creating experience led us to agree with 
Grabinger's assertion that 

"a REAL is a set of instructional method s designed on the assumpti ons that 
media are tools for students and teachers to use and that the learnin g that occurs 
within the environment is founded on the activities and processes that encourage 
thinking and reasoning, not the media that deliver inform ation [5]." 

In other words, it was when the instructor used the technology to support the goals and 
methods of REALs, that the course became successful. 

3 Second case study of a REAL: 'A quest for speed' 

Recently, we had occasion to act as evaluators of an interactive distance learning 
programme that sought to use community resources to create three authentic learning 
experiences for secondary students. In this programme, not only could students reach 
experts for feedback , but the developers of the instruction unit also had access to experts 
and authentic resource s. In three separate trials of a REAL, students were asked to solve 
authentic complex scientific problems when given actual information from an international 
raceway and scientific concepts and formulas to use as tools. Students were asked to design 
the proper engine for the track by applying mathematical formula s, to design a tyre for the 
specific track applying the chemistry of polymers, and design safety equipment for racers, 
taking into consideration the reaction of the body to speed and movement. 

This study explores the in vivo application of a Problem -Based programme by a 
teacher with students from several schools in a medium sized high school in a Midwestern 
state. The instruction involved feedback by authentic experts in the problem domain via 
Interactive television . Peer teams , from a distance, also saw the solutions presented from 
other sites. Students compared results, critiquing each other's work. The connection to 
experts and peers at a distance was unique , and perhap s atypical of most implem entations 
of in PBL. 

Figure 2 illustrates how key components of the programme fit within Grabinger's [5] 
description of a REAL. 
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were analyzed by the two researchers independently. The project coordinator, the lead 
teacher, the participating far site teachers, and several representative students were 
interv iewed. A semi-structured intervi ew schedule was used to allow important themes to 
emerge, yet also to allow the researchers opport unities to probe participants ' experiences . 
By using the triangulation of informants, time, and multiple sources, we believe these 
find ings contain a goo d degree of reliab ility. 

3.2 Findings 

Four primary findings emerged from this study. They are presented below with support ive 
data. 

3.2.1	 Students presentation ofproblem solutions fo r f eedback before internationally 
renowned authentic experts added value to this instruction and increased 
motivation for the students and teachers 

PBL guide lines as prese nted in the literature [38-40] stress the importance of deve loping 
problems that reflect the authentic work of exper ts in the field. Expert involvement is 
suggested in order to pull studen ts from novice status to exper t knowledge [ 14,28] and to 
com bat the problem of inert know ledge [41]. This particular instantiation of PBL involved 
interact ive television (lTV) to connect to content experts as a source of feedback for 
the stude nts. On 11/12/97 , the evaluators noted the following conversation during the 
lTV exc hange: 

The programme has students from each site presenting their solution. Harvest Schoo l 
gives the ir presentation which goes well. The 'exper ts' give the ir feedback. 

A mechanic comments, ' Well, you guys in Harvest, see that car right behi nd us? 
You describ ed its engine! Goo d job!' 

Down low, beneath the desk, a student gives a ' thumbs up' sign to another student. 
A 'yes' came from some students in a whisper. 

Dur ing a subsequent interview with faculty, the instructor commented on motivation to 
imp lement the pilot. 

Sam Snappy (Inst ructor): 'Also we were to connect to a natio nally famous organi sation. 
That was magnetic . . .' The conversation with students on effec t of expert feedback session 
demonstrated no less motivation than the teacher's. 
Sco tt, a freshman student commented, 

"I thought it would be pretty cool. I thought it was going to be in some room. 
I didn't realise it was going to be right in the museum. I saw a lot of old drivers 
and members of pit crews just walking by. I thought it was pretty different. They 
were harder to talk to. I didn't want to say a dumb thing. In class it's no big deal." 

Autum n, a freshman student gave a simi lar reac tion, ' It was real life . You were seriously 
telling someone your opinion.' 

3.2.2	 Students in this course had opportunities to practice selfassessment and 
reflection skills by watching other students present their solutions to 
similar problems over lTV 

Many construct ivists and situated learning theor ists advocate the benefits of present ing 
mult iple problem solutions to learners in problem based learn ing environments [42 ,43]. 
This partic ular case was unique in that students from multiple classrooms deve loped 
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solutions to problem solutions simultaneously. As groups shared their perspectives on 
the problem solvi ng process, students were afforded opportunities to see entirely different 
ways of framing problems and designing so lutions. In many typical classrooms, students 
observed other gro ups designing so lutions to their problem s throughout the process. 
Observations and follow up interviews both indicated tha t students valued the oppo rtunity 
to observe other so lutions to their problems. 

The instructors provided no gu idance as to what criter ia constitute d high qual ity 
probl em so lutio ns. By shari ng problem so lutions, studen ts see med to developed 
und erstanding of whic h cri teria constituted a quality problem solution. Ma ny students used 
the presentation of so lution time to reflect on what criteria constitute effective problem 
solutions. They compared their design solutions to other des ign solutions, and started to 
abstrac t cr iteria from those compari sons. Ideally, this kind of abstract ion would have been 
better facilitated as an integral part of the learn ing experience [13]. 

The observer's journa l entry at Table I and follow up interview illustrate this process. 

Tabl e 1 Observer's journa l entry and follow up interview 

Journal entry I watched the Harvest students' rapt attention. No eye moved away. 
In subsequent interviews with students I was told the reason 

Scott: I was amazed. The other school had a great logo and formula. 
I think they worked on it a little more 

Shelby: I think their posters were better. That Vocational school knew what they 
were talking about. I don' t think we put as much time and effort into it 

Jason: I thought they were accurate 

Brad: I thought they were a lot more organised. I didn't think they were going 
to go through all that trouble 

Autumn: They were good solutions and had a lot of thought put into them 

"IIIn this case , we saw how technology was used in REALs to extend communities of practice 
,II",beyon d trad itional classroo m barriers. Not only was interactive television used to bring 
I' 

experts into the communities of practice, but also to allow students to engage in mul tiple, ill 

distributed communities of practice. 

4 Findings and discu ssion 

4.1 Effect on learning 

Our experiences creating dist ributed REALs mediated by interactive television leads us to 
believe that techno logy, specifically interactive television, can have a large impact on the 
design and delivery of a REAL, ultimately impacting the instructional methods used. We 
found that interac tive television afforded unique opportunities for co llaboration and 
reflection . Perhaps most important ly, interactive television was a useful tool in support ing 
the formation of distri buted communities of practice, which are key components of REALs. 
It allowed community partners from outside of schoo ls to become active ly involved in the 
learning process and learn ing community. 

III 
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Abstract: The Flip project focuses on the delivery of flexible work-based 
learning to engineering postgraduate students who are studying whilst in 
full-time employment. During the project research was carried out to identify 
good practice in e-learning and pilot studies were undertaken to test the findings. 
In the project pilots the project team attempted step changes in methodo logy and 
style to investigate an e-Iearning approach that would enable flexible learning in 
the workplace. In this paper, attempts at putting e-learning theory into practice 
are described together with good and bad experiences, in order that others 
attempting similar activities might benefit from the successes and avoid making 
the same mistakes. Real-life problems and difficulties arising from the project 
are highlighted, especially where these relate to learning and teaching cultures, 
technology, pedagogy and the systems development process. The implementation 
of two pilot modules is described to demonstrate the impact, on both staff and 
students, of a significant change in teaching and learning styles and to indicate 
how the change process could be managed successfully. 
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