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BACKGROUND & fOCUS

Teachers need to design ICT-integrated 
learning experiences that help students to 
acquire 21st century competencies such as 
problem-solving, collaboration and knowledge 
construction. Yet, empirical studies show 
that teachers continue to use ICT to support 
information transmission (e.g., Player-Koro, 
2013). Teachers lack technological pedagogical 
content knowledge for 21st century learning 
(TPACK-21CL), a kind of professional know-
how for creating ICT-integrate learning 
experiencs that support 21st century 
learning (Koh, Chai, Wong, & Hong, 2015).

TPACK emerges as teachers engage in 
ICT lesson design but the current TPACK 
framework has been criticized for its limitation 
as an ICT lesson design framework. This 
study proposes that teachers’ development 

of TPACK-21CL could be enhanced through 
a fi ve-phase design thinking process: (1) 
assess current lesson design with TPACK-
21CL rubric; (2) set TPACK-21CL goals; (3) 
co-design with TPACK-21CL lesson planning 
heuristics; (4) implement lessons and evaluate 
student outcomes; and (5) review and refl ect. 

The TPACK-21CL rubric and TPACK-21CL 
lesson planning heuristics are design thinking 
scaffolds developed from our previous 
research work (see Chai, Ng, Li, Hong, & Koh, 
2013; Koh, 2013). This study examines the 
effectiveness of this design thinking process in 
terms of its infl uence on teachers’ perceived 
design effi cacy and perceived effi cacy for 
TPACK-21CL, its infl uence on teachers’ 
design and implementation of pedagogical 
change, and areas for improving the process.

KEY fINDINGS

There were significant positive differences in the 
perceived technological pedagogical knowledge 
(TPK), technological content knowledge (TCK), 
TPACK and lesson design practices (LDP) of 
teachers from the school-based design teams, 
with large effect sizes. The graduate course 
participants registered significant positive 
increases in confidence for technological 
knowledge (TK), TPK, and TPACK; also with 
large effect sizes. Analysis of the differences 

KEY IMPLICATIONS

The TPACK-21CL design process:

• Enhances teachers’ confidence for 21st 
century ICT lesson design

• Supports teachers to engender pedagogical 
change for 21st century learning

• Can be used more successfully in schools 
with strong instructional leadership

An Institute of



process therefore provides schools with a theoretically-
driven design process for managing pedagogical 
change that has been tested in both school-based and 
graduate learning contexts.

RESEARCH DESIGN & PARTICIPANTS
The process was evaluated with 10 school-based 
ICT lesson design teams from two primary schools 
(comprising 47 teachers), and another 47 in-service 
teachers, higher/adult education instructors who were 
attending a graduate course in ICT integration at 
NIE. The school-based design teams redesigned and 
implemented ICT lessons throughout a school year 
whereas the graduate course participants worked on 
lesson redesign across a 13-week semester. Pre- and 
post-study surveys, content analyses of teachers’ 
lesson plans, video-recordings of implemented 
lessons, and teachers’ post study reflections were data 
sources for the study. 
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between the initial and final/implemented lesson 
designs of study participants found that they were 
able to transform lessons where students engage 
in the reproduction of subject content with ICT to 
lessons that involve students using ICT to support 
divergent knowledge expressions through the 
construction of verbal, written, visual, conceptual 
or product-oriented artefacts collaboratively.

Teachers also created more authentic lessons 
by moving from the mere presentation of real-
world problems with ICT tools to having students 
use ICT tools to investigate real-world problems. 
Teachers were also able to enhance students’ 
Intentionality by engaging ICT tools to support 
students’ self-diagnosis of learning gaps and 
engagement in providing peer feedback.

The study participants reflected that the process 
supported student-centered pedagogical change 
with design thinking scaffolds that helped 
teachers benchmark 21st century learning. 
More customization of the scaffolds for different 
subject areas and pedagogies was requested. 
Participants also felt that the process can be 
implemented more successfully when school 
management provides strong instructional 
leadership and clear pedagogical directions.

SIGNIfICANCE Of fINDINGS
MOE’s fourth ICT Masterplan envisions creating 
quality learning through technology. One of the 
enablers of this process is for teachers to be 
designers of learning experiences and environments 
(http://ictconnection.moe.edu.sg/masterplan-4/
overview). The TPACK-21CL survey, design rubrics, 
and design heuristics are design scaffolds developed 
within this study that can be used to support and 
evaluate teachers’ design efficacy and the quality of 
teachers’ lesson plans with respect to 21st century 
learning dimensions respectively. The TPACK-21CL 
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