
259Module 13: Higher Order Thinking

•• Provide opportunities for problem-based learning (PBL). Problem-based learning, 
unlike traditional strategies, includes a series of steps that begin with a problem 
rather than teaching content knowledge (see Figure 13.4). This strategy allows 
students an opportunity to construct their own knowledge from real-world, complex 
problems. The formation of the PBL strategy was to foster the following (Loyens, 
Kirschner, & Paas, 2012; Schmidt, 1983):

�	 a flexible knowledge base
�	 collaboration with others
�	 problem-solving skills
�	 intrinsic motivation for learning
�	 self-directed learning

Research evidence indicated that problem-based learning is effective for the development 
of both knowledge and applied skills (Schmidt, van der Molen, Te Winkel, & Wijnen, 2009). There 
has also been a focus on integrating technology into PBL, such as using video case studies.  
More specifically, Liu and colleagues (Liu, Horton, Olmanson, & Toprac, 2011; Liu, 
Rosenblum, Horton, & Kang, 2014) have developed an interactive game, Alien Rescue, 
which uses a PBL approach to teach middle school students science knowledge in a vari-
ety of areas. Results on the effects of this PBL approach have found that students, espe-
cially girls, have increased science knowledge and enhanced intrinsic motivation to learn 
(Liu et al., 2011; Liu et al., 2014). In addition, student engagement has been found to 
be higher within PBL environments in comparison to lecture-based instruction (Delialio lu, 
2012; Muehlenkamp, Weiss, & Hansen, 2015). The effectiveness of PBL has been doc-
umented in cross-cultural contexts such as Thailand, South Africa, the Netherlands, the 
United Kingdom, and the United States (Hmelo-Silver, 2012).

Before we begin the next section, think about someone you consider to be “creative.” 
What qualities does that person have? What ideas or tasks of this person do you 
consider creative?

FIGURE 13.4	 Problem-Based Learning. This figure depicts a series of steps that can be used to construct 

knowledge from real-world problems.

Problem Presentation

Prior to teaching content
knowledge, teachers

present students with an
ill-de�ned, real-world

problem.

Collaborative Learning 

Groups discuss the
problem and formulate

learning issues. A teacher
or tutor can help facilitate
the discussion by asking

questions to ensure
relevant information is

included.

Self-Directed Learning

Individual students gather
information and sources
to help understand and

solve the problem.

Second Collaborative
Learning

Group members share
information and

resources,
critically evaluate all

information, and
determine the best

solution.

How can we decrease
the amount of waste
put into land�lls each

year?

Adapted from Loyens, Kirschner, & Paas, 2012.

Intrinsic motivation: See 
Module 14

Student engagement: 
See Module 17


