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TPCK as a design framework
 TPCK can be described as the ways knowledge 

about tools and their affordances, pedagogy, 
content, learners, and context are synthesized 
into an understanding of how particular topics 
can be taught with technology, for specific 
learners in specific contexts, in ways that 
signify the added value of the technology 
(Angeli & Valanides, 2005, 2009, 2013).

 TPCK has been further defined and assessed in 
terms of learning design competencies that 
teachers need to develop in order to design 
technology-enhanced learning (Angeli & 
Valanides, 2005, 2009).



TPCK competencies
1.    Identify topics to be taught with 

technology in ways that signify 

the added value of technology 

tools, such as topics that students 

cannot easily comprehend, or 

teachers face difficulties teaching 

or presenting effectively in class. 

(TPCK is proposed for solving 

pedagogical and learning 

problems).

 Abstract concepts (i.e., cells, molecules) 
that need to be visualized.

 Phenomena from the physical and social 
sciences that need to be animated (i.e., 
water cycle, immigration), complex 
systems (i.e., ecosystems, organizations) in 
which certain factors function systemically 
and need to be simulated or modeled.

 Topics that require multimodal 
transformations (i.e., textual, iconic, and 
auditory), such as, phonics and language 
learning.



TPCK competencies
2.   Identify appropriate 

representations for 
transforming the content to 
be taught into forms that are 
pedagogically powerful and 
difficult to be supported by 
traditional means. 

Interactive representations.

Dynamic transformation of 
data.

Dynamic processing of data.

Multiple simultaneous 
representations of data.

Multimodal representations of 
data.



TPCK competencies
3.  Identify teaching tactics, 

which are difficult, or even 
impossible, to be 

implemented by other 
means, such as the 
application of ideas in 
contexts that are not 
experienced in real life.

 Exploration and discovery in virtual 
worlds.

 Virtual visits (i.e., virtual museums).
 Testing of hypotheses and or 

application of ideas into contexts not 
possible to be experienced in real life 
(inquiry learning).

 Complex decision-making (modeling). 
 Long distance communication and 

collaboration with experts/peers.
 Personalized learning/adaptive 

learning.
 Formative/ongoing assessment.



TPCK competencies
4. Select tools with the right set of 

pedagogical affordances to implement 2 
and 3 above. 



TPCK competencies
5. Integrate computer 

activities with 
appropriate learner-
centered strategies in 
the classroom. 

This includes any strategy that 
puts the learner at the center 
of the learning process to 
express a point of view, 
observe, explore, inquire, and 
in general, problem solve.
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Data-Processing-Output 7th grade students Teachers Classrooms

Experimental Group
171 

(48.40%)

Boys Girls

85 (49.71%) 86 (50.29%)

Control Group
182 

(51.60%)

Boys Girls

86 (47.25%) 96 (52.75%)

TOTAL 353 171 (48.44%) 182 (51.56%) 8 30



Central Processing Unit 8th grade students Teachers Classrooms

Experimental Group
151 

(57.20%)

Boys Girls

80 (52.98%) 71 (47.02%)

Control Group
113

(42.80%)

Boys Girls

46 (40.71%) 67 (52.29%)

TOTAL 264 126 (47.72%) 138 (59.29%) 8 22



Algorithmic 

thinking(Alice/Robotics)
8th grade students Teachers Classrooms

Experimental Group
127

(52.90%)

Boys Girls

57 (44.88%) 70 (55.12%)

Control Group
113

(47.10%)

Boys Girls

64 (56.64%) 49 (43.36%)

TOTAL 240 121 (50.41%) 119 (49.59%) 8 21



A pretest/posttest was administered (multiple 
choice, 10 minutes).

Control Group

Experimental Group

Duration: Two to five consecutive teaching periods 
of 40 min each.
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Methodology – Intervention for Data-
Processing-Output

14



Methodology – Intervention for 
Central Processing Unit

15



Methodology – Intervention for 
Algorithmic Thinking

16

Robomind 4.3
Lego NXT Mindstorm

Alice 3.1



Results
 The pretest was found to be a statistically significant covariate, 

F(1, 348) = 3204.35, p < 0.01, F(1, 259) = 3295.46, p < 0.01, F(1,

235) = 2007.08, p < 0.01. 
 There were statistically significant differences between the 

Control and Experimental groups in favor of the Experimental 
group, F (1, 348) = 378.04, p < 0.01, F(1, 259) = 427.76, p < 0.01, F
(1, 235) = 62.52, p < 0.01.

 There were not any statistically significant differences between 
boys and girls.

 No statistically significant interaction between gender and 
intervention was found. 



Discussion
The framework of TPCK was an effective framework in terms of designing 

technology-enhanced learning environments for computer science topics.

 In teaching the teachers how to design their interventions, they experienced 
difficulties with identifying the pedagogical affordances of tools to transform 
the content to teach and their teaching practices.

No domain-specific aspects of teaching computer science topics were 
identified for which the TPCK design guidelines were not able to account for.

Future investigations into how the TPCK can deal with the teaching of the 
affective domain can contribute significantly to the existing body of the 
literature.
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