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Abstract: The paradigm shift in the adoption of cloud-based technology in educational settings in
the United States  and globally is undeniable. For  the first  time,  an entire  nation is  connected
through a single,  cloud-based learning platform under the Malaysian 1BestariNet project. The
Malaysian Ministry of Education has connected over 10,000 public schools, 5 million students,
500,000 teachers and 4.5 million parents via high speed 4G Internet connectivity and the cloud
based  Virtual  Learning  Environment  called  FrogVLE. This  study  focuses  on  teachers' cloud-
based  resource  development and  the  developed  of  a  rubric  created  to  use  the  Technological
Pedagogical  and  Content  Knowledge  (TPACK)  framework  to  investigate  teachers  learning
designs that are made available on the cloud for their students to access. This rubric has been
evaluated for its validity and reliability which is reported in this paper.

Introduction

Cloud-based  computing  is  an  emerging  technology  (Wang,  Rashid  &  Chuang,  2011)  that  “refers  to
expandable, on demand service and tools that are served to the user via the Internet from specialized data centers”
(Johnson, Adams Becker, Estrada & Freeman, 2014, p. 36).  This project, will investigate online content created by
Malaysian teachers and aims to be a pilot investigation as part of a larger study. A secondary aim of the project is to
investigate how the cloud-based resources are used as well as to ascertain the contextual factors that contribute to
higher quality content creation. However,  this paper will specifically report  on the TPACK framework and the
evaluation of a rubric designed to then evaluate the learning designs of the cloud-based content.

While using educational technology in classrooms is common, the platforms for teachers to have access to
it are not always available (Schmuck, et al., 2014). The Malaysian school system is unique in that it has overcome
many of these problems. 1BestariNet, is an initiative by the Malaysian Ministry of Education, which made Malaysia
the first country in the world to equip over 10,000 primary and secondary government schools nationwide with 4G
Internet  connectivity and a cloud-based Virtual Learning Environment which is called Frog VLE). Through the
1BestariNet project approximately $AU5 million has been spent connecting public schools which includes 5 million
students, 4.5 million parents and 500,000 teachers with the aim to deliver a cloud-based learning platform. Training
in using the system has occurred and many teachers are embracing the cloud technology and accessing it to create
learning designs for their students. However, not all teachers are utilizing the cloud created content or creating their
own content. This project focuses on school teachers and their creation of cloud-based content to enhance their
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teaching.  This  project  will  use  the  technological  pedagogical  and  content  knowledge  (TPACK)  framework  to
analyze up to 30 items of created content and will investigate learning design aspects of the content. 

Cloud-based  content  that  is  created  by teachers  adds  to  open  educational  resources  that  are  currently
available. Teachers can share, reuse and adapt others’ learning designs for teaching with their classes. Accessing
resources  on the cloud can also promote collaboration between individuals which is a skill  that  has increasing
importance in business (Erickson, Spence, Rhodes, Banks, Rutherford, Simpson, Belrose & Perry, 2009) and should
be taught at school.

Literature Review

TPACK is a way of representing what teachers know about technology (Koehler & Mishra, 2005) and
learning designs refer to a variety of ways that student learning experiences can be designed. Specifically, learning
design is described as a ‘framework’ to make explicit the conceptual and practical underpinnings of “a sequence of
educational activities” in an online environment (Dalziel, 2008). It is considered the framework that supports student
learning experiences ("Learning Design: The Learning Design Construct," 2003) with Oliver (1999) arguing that a
learning design comprises three key elements. They are: the tasks the learner is required to do, the resources that
support  learners  to  conduct  the  task and  the  support  mechanisms that  exist  from the  teacher  implementing  it.
Learning design research has occurred in response to a perceived gap between the potential of technologies in terms
of their use to support learning and their actual use in practice (Bennett, Agostinho, Lockyer, Kosta, Jones, Koper, &
Harper, 2007; Conole, Dyke, Oliver, & Seale, 2004). 

The  framework  developed  by  Mishra  and  Koehler  (2006)  “emphasizes  the  connections,  interactions,
affordances, and constraints between and among content, pedagogy, and technology” (p. 1025), indicating that these
components (see Figure 1) should not be viewed in isolation.  Mishra and Koehler (2006) advocate the use of pairs
at the intersect points on the diagram: 
• pedagogical content knowledge (PCK), 
• technological content knowledge (TCK), 
• technological pedagogical knowledge (TPK). 
The point where all three circles intersect is technological pedagogical content knowledge (TPCK).    
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Figure 1: Technological Pedagogical Content Knowledge (Koehler, 2011; Koehler & Mishra, 2008).
Learning design patterns should embody “educational values and vision” (Goodyear, 2005, p. 82). These

patterns provide a reproducible and sharable template that can be represented in a variety of ways:  graphically,
textually, or in codable, machine-readable form. The Instructional Management Systems (IMS) project has a sub-
group that has developed the IMS Learning Design is a framework that supports diversity within pedagogies and
promotes innovation (IMS Global Learning Consortium, 2003). Learning design research has built on this initial
framework as it is an “attempt to bring a fuller picture to electronic exchange that can theoretically include all forms
of  highly  complex  and  flexible  learning  for  both  online  and  face-to-face  learning  venues”  (Berggren,  Burgos,
Fontana, Hinkelman, Hung, Hursh, & Tielemans, 2005, p. 2). Koper (2005) suggests learning design rules have been
derived with regards to best practice and that it is a matter of using those rules. This IMS Learning Design has
attracted a lot of interest (McAndrew, Goodyear, & Dalziel, 2006) and this study will be based on that framework.
Another framework is the new Web 2.0 Learning Design Framework discussed by Bower (2012), and developed by
the previous work by Bower, Hedberg and Kuswara (2010). 

When reviewing the literature relevant to TPACK, it can be seen that learning through design and the
engagement of teachers about the relationships among the technology, content and pedagogy were central to courses
in which the development of TPACK has been demonstrated. (Graham, Burgoyne,  Cantrell,  Smith, St Clair, &
Harris, 2009; Koehler, 2011).

As new technologies are constantly being developed, traditional approaches to the design and the delivery
of learning interventions is being challenged by both academics and teachers alike, as they may not meet the needs
and expectations of modern learners. New pedagogies and technologies seems to offer promise in creating exciting
educational experiences for the learner (Conole, 2010). Technologies are constantly changing with teachers needing
to change the technologies  they use due to  its  constantly changing nature.  This  project  will  focus on teachers
preparing and using content on the cloud in both primary and secondary schools (Johnson et al., 2014). 

The TPACK framework, developed by Mishra and Koehler (Koehler & Mishra, 2005; Mishra & Koehler,
2006) builds on Shulman’s (1986, 1987) descriptions of pedagogical content knowledge and describes how teachers’
understanding  of  technology along with  content  and  pedagogical  knowledge  are  integrated  into their  teaching.
Koehler  and Mishra  (2005) suggest  that  good teaching is  not  simply adding the use of  technology to existing
teaching and content but rather it is the “representation of new concepts and requires developing a sensitivity to the
dynamic, transactional relationship between all three components suggested by the TPCK framework” (Koehler &
Mishra, 2005, p. 134). Interestingly, Koehler and Mishra (2005) coined the term ‘learning by design’ which they
suggest uses a constructivist approach and involves teachers participating in the design and building something that
is sensitive to the subject matter and not just about the learning of technology in general (Koehler & Mishra, 2005).
Although little research was conducted by Koehler and Mishra on learning by design, it is clearly a proponent of
learning design.

Methodology

For this study a rubric has been developed for the analysis of learning designs that have been created on the
cloud in the Virtual  Learning Environment (FrogVLE).  The rubric was used based on the TPACK framework,
which was adapted for cloud content. The rubric assessed twelve components of the learning designs, which are:

1. Purpose and Objectives

2. Instructions and Guidelines

3. Interaction

4. Learning Styles

5. Use of Media and Tools

6. Links and Resources

7. Active Learning

8. Engagement Tools (for example games, quizzes, videos, quotes, random names widgets)
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9. Text: Visual Engagement

10. Visual Consistency

11. Visually Appealing

12. Navigation Flow

The rubric  assessed learning designs  on the above components  according to four levels.  These are  as
follows with level 1 being "not aligned at all", level 2 "minimally aligned", level 3 "somewhat aligned", and level 4
being "fully aligned". The purpose of this paper is to report on the validity and reliability of this rubric. 

To  test  for  that,  three  independent  raters  evaluated  a  sample  of  31  cloud  learning  designs  using  the
developed rubric. All three have experience with cloud-content development and the cloud-based Virtual Learning
Environment (Frog VLE).

Results and Discussion

The following sections report on the validity and reliability of this rubric. 

Face Validity

Face validity for the rubric was established by using the TPACK literature to actually base the rubric on.
Although Content  Knowledge (CK) and Pedagogical  Knowledge (PK) are  very important  for  creating learning
designs this study primarily focused on the TPACK intersection as well as the TPK as well as the TCK and finally
the TK. This is because the learning designs are online and it is assumed that the teachers have CK, PK, and PCK.
Thus, this study will focus on TPACK. 

When the rubric was initially developed each section was analyzed for its TPACK, TPK and TCK. All
sections are represented at least once with many overlapping. 

Content Validity
 

Content validity will be tested for by using a group of experts in instructional  design and cloud-based
computing. Data for this is still being collected with a group of ten experts reviewing the rubric. We hope it will
provide feedback in terms of how well this rubric represents TPACK within cloud-based learning designs. 

Inter-rater Reliability

This study used Cohen's Kappa to test for the inter-rater reliability to test for the agreement between raters,
and test if the observed agreement is greater than agreement by chance (Stemler & Tsai, 2008). Interpretation of
Cohen’s k is based on Landis and Koch (1977) with values between .21 to .40 indicating fair agreement, values
between .41 to .60 indicating moderate agreement, and values between .61 to 80 indicating substantial agreement
(Table 1). The overall average of Cohen Kappa in the study indicated a moderate agreement between all raters. The
inter-rater reliability between each pair of raters indicates mostly significant (p-value of .001) Cohen kappa values.
There  are  more  agreements  between  the  first  and  third  raters  and  the  second  and  third  raters,  with  the  least
agreement between the first and second rater. These differences reflect the different backgrounds of the three raters
and their level of familiarity with the VLE platform. The first and third raters had more familiarity with the VLE
platform than the second rater, while the second and third raters had more academic and work experience than the
first rater. 
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Table1: Cohen’s Kapp Coefficient for Rubric Components

Component
Cohen Kappa Average

Cohen KappaRater 1 and
Rater 2 

Rater 1 and
Rater 3

Rater 2 and
Rater 3

1) Purpose and Objectives .352** .683** .355** .463

2) Instructions and Guidelines .161 .366* .483** .337

3) Interaction .375* .736** .381** .497

4) Learning Styles .401* .533** .491** .475

5) Use of Media and Tools .253 .450** .373* .359

6) Links and Resources .496** .394* .315* .402

7) Active Learning .332* .508** .565** .468

8) Engagement Tools .388** .469** .570** .476

9) Text: Visual Engagement .418** .464** .514** .465

10) Visual Consistency .309* .558** .596** .488

11) Visually Appealing .243* .470** .282* .332

12) Navigation Flow .242 .311* .503** .352

 Average .426
*Significant at .01; ** *Significant at .001

Intraclass Correlation Coefficient (ICC)

The  intraclass  Correlation  (ICC)  coefficient  was  also  used  to  test  for  raters  reliability.  ICC  has  the
advantage of accounting for both the consensus (mean difference) between raters and consistency (association). It
uses different raters’ reliability data of their rating (Stemler & Tsai, 2008). We calculated the ICC between the three
raters for each component in the rubric as well as the total score, which is the sum score of all rubric components for
each rater (Table 2). As the table shows, ICC varied between .895 and .682, and the total score ICC was .937.  This
high ICC value indicates an average of 93% agreement between the three raters. Navigation flow had the lowest ICC
value indicating only 68% agreement between the raters. Clearly there is a problem in interpreting the rubric levels
for this item, as the lower band 95% confidence interval is .42. Notes from raters explain the confusion of navigation
flow, especially in learning designs that included only one tab. In addition, at times, for some raters navigation flow
seems to be a part of the platform structure rather than a logical choice that teacher had to make. 

Table2: Intraclass Correlation Coefficient for Rubric Components

Component
Intraclass Correlation

Coefficient (ICC)

95% Confidence
Interval F-

value
p-

valueLower
Band

Upper
Band

1) Purpose  and
Objectives

.851 .703 .927 8.236 .000

2) Instructions  and
Guidelines

.838 .709 .916 6.280 .000

3) Interaction .850 .727 .923 6.504 .000

4) Learning Styles .887 .796 .942 9.168 .000

5) Use  of  Media  and
Tools

.811 .660 .902 5.505 .000

6) Links and Resources .821 .676 .907 5.600 .000

7) Active Learning .885 .791 .941 9.216 .000
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8) Engagement Tools .887 .791 .942 9.707 .000

9) Text:  Visual
Engagement

.895 .799 .947 11.031 .000

10)Visual Consistency .862 .741 .930 8.224 .000

11)Visually Appealing .820 .628 .931 7.166 .000

12)Navigation Flow .682 .420 .836 3.638 .000

Total Score .937 .875 .969 18.909 .000
df1=30; df2=60

Internal Consistency

To test for internal consistency, Cronbach’s Alpha was used. This was above 0.9 for the three raters. This
indicates  excellent  reliability of  the  rubric,  meaning that  all  rubric  components  seem to measure  for  the  same
dimension of design alignment with the TPACK framework.

Conclusion

The purpose of this paper is to provide validation for developing a rubric to evaluate the TPACK alignment
of cloud-based learning designs. Based on available results, so far, it is possible to conclude the rubric is reliable,
with a few modifications needed, especially in navigation flow. It is important to still confirm its content validity
through the group of experts before using it more widely within the VLE. Qualitative comments from raters will be
also used to clarify the differences between the rubric levels for some components that showed “fair” agreement
between raters.  

Finally  this  study  will  be  using  the  developed  TPACK rubric  as  it  has  good  reliability  and  validity,
although the validity is to be further confirmed by the panel of experts. Final tweaking of the rubric is expected,
however  as it  stands it  is  an excellent  rubric  to analyze  the cloud created content with regards  to the TPACK
framework. This rubric can be further used in this area in the future.
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