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1. Curriculum Design and Development
As a process that requires high-order creative and critical thinking, curriculum design and development
can be categorized as a wicked problem (Rittel, H. W., & Webber, M. M., 1973).
While many have tried to solve this wicked problem (Hitchcock, C., Meyer, A., Rose, D., &
Jackson, R., 2002, Tomlinson, C. A., Kaplan, S. N., Renzulli, J. S., Purcell, J., Leppien, J., & Burns, D.,
2002, Mishra, P., & Koehler, M. J. 2007, Melles, G., Howard, Z., & Thompson-Whiteside, S., 2012), a
prominent planning framework that has been used by many for the last fifteen years is Backward Design
(Wiggins, G., Wiggins, G. P., & McTighe, J., 2005).

2. Backward Design
Since the introduction of Backward Design in the publication of Understanding by Design, many educators
around the world have successfully used Backward Design as an integrated assessment, content, resources,
and instruction planning framework (Childre, A., Sands, J. R., & Pope, S. T., 2009, Richards, J. C., 2013,
Davidovitch, N., 2013, Cooper, K. M., Soneral, P. A., & Brownell, S. E., 2017).
The main advantage of Backward Design is that teachers should be able to focus on teaching more
effectively based on defined learning goals, while students should be able to focus on learning more
effectively based on expected learning outcomes. In an ideal situation, every piece of instruction, resource,
content, and assessment has a cohesive purpose towards the learning goals.
Despite its success in improving the effectiveness of teaching, Backward Design has several
drawbacks as follows:
Teachers communicate the learning goals to students and sometimes parents after the process
of Backward Design has ended, and usually at the beginning of a lesson or course. When an
extreme or sudden change in a situation that occurs during the lesson, like what we have
experienced in the COVID-19 pandemic, there is no evidence or data to help teachers adjust
their teaching.
The premise of any successful Backward Design is the definition or identification of effective
learning goals. Although teachers are provided with guiding questions in the three-stage
process of Backward Design and guidelines related to the curriculum, such as a national
curriculum, a failure in defining or identifying relevant and effective learning goals will
catastrophically fail in the whole planning process.
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Backward Design is a teacher-centered framework that has no built-in mechanism to include
student participation in the process of planning. In the three-stage process of Backward Design,
a teacher is provided with several guiding questions to help them create content, resources,
instruction, and assessment for the students, without student participation or feedback.
There is no built-in litmus test to evaluate the outcome of the Backward Design process against
the real needs of students.
There is no built-in support or mechanism for planning personalised learning activities or
differentiated instructional design based on evidence of student needs.

3. Design Thinking and Design Thinking 2.0
Design Thinking continues to expand its meaning and connections in contemporary culture (Buchanan, R.,
1992). In this paper, we will use the following definition of Design Thinking: A non-linear iterative humancentred design process to solve wicked problems.
While Design Thinking has been around for about five decades (Simon, H. A., 1969), its application
in curriculum planning is still in its infancy. Simon N. Leonard, Robert N. Fitzgerald & Geoffrey Riordan
(2016) argues for the use of developmental evaluation as a design thinking tool for curriculum innovation
in professional higher education. Willness, C., & Bruni-Bossio, V. (2017) introduces a Design Thinking
framework of Curriculum Innovation Canvas that promotes a creative and fluid approach to curriculum
development. Crites, K., & Rye, E. (2020) reports on the outcome of an exploratory case study based on
the implementation of Design Thinking in a language curriculum design process at a Colombian university.
Design Thinking 2.0 (see Figure 1) (Sari, 2020) is an advanced version of the Design Thinking
framework. In this framework, the design and development process is entwined with each other. The
flexibility of iteration in each stage is an additional advantage in Design Thinking 2.0. Furthermore, timeboxing is another built-in property of Design Thinking 2.0 that supports creativity and people's time to be
involved in the process. The time-boxing is also the disadvantage of Design Thinking 2.0, in which a
complex product that requires longer time to develop will not fit into this framework.

Figure 1. Design Thinking 2.0
In relation to the design and development of curriculum, the Design Thinking 2.0 may provide an
alternative to Backward Design. Similar to Backward Design, a teacher can use Design Thinking 2.0 as an
integrated planning framework for designing assessment, content, resources, and instruction, and also
bridge the gap posed by the Backward Design. Providing potential solutions to the gaps identified in the
Backward Design, Design Thinking 2.0 has several advantages:
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Teachers communicate the learning goals not only to students but also to parents before a
planning process starts in Design Thinking 2.0. This event will provide an opportunity for
both students and parents to provide feedback on the learning goals. If an extreme or sudden
change in a situation occurs, like what we have experienced in COVID-19 pandemic, the
teacher will be in a better position to adjust the learning goals based on prior feedback data
and evidence from students and parents.
Due to the explicit and iterative process of identifying and mapping student needs,
behaviour, attitude, pain, and gain in Design Thinking 2.0, the risk of identifying or
defining false learning goals can be mitigated.
Nonetheless, when a failure is identified during a Design Thinking 2.0 process, it naturally
occurs during the planning process, and not after the process has completed.
Once a failure is identified in the learning mechanism of Design Thinking 2.0, the teacher
can then identify and rectify the problem based on data and evidence.
With a philosophy of designing for, with and by the students in a student-centred learning
framework, Design Thinking 2.0 includes students in different roles throughout the process.
In Design Thinking 2.0, there is a built-in litmus test to evaluate the outcome of the
Backward Design process against the real needs of students.
The use of Persona and Student Journey Map in Design Thinking 2.0 facilitates the
development of relevant and effective plans for personalised learning activities and
differentiated instructional design based on evidence of student needs.
Having outlined the advantages of using Design Thinking 2.0 compared to Backward Design, we have also
identified some challenges posed by it:
At least one facilitator is required in a Design Thinking 2.0 to help teachers in planning.
The non-linear iterative nature of Design Thinking 2.0 implies that the process is more
complex than Backward Design.
The success of Design Thinking 2.0 relies heavily on the skills and experience of the
facilitator.

4. Future Works
While Design Thinking and Design Thinking 2.0 applications in solving wicked problems in education are
still emerging, in this paper we have presented the potential advantages of applying Design Thinking 2.0 in
curriculum design and development. Nonetheless, as we need more data and evidence to support our thesis
on the application of Design Thinking 2.0, we actively encourage and collaborate with the educational
community to start identifying how Design Thinking 2.0 may benefit to solving wicked problems in
education.
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