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The Systemic Approach to Teaching and Learning (SATL) teaching model has been 
developed during the past decade.1,2 The Systemic Assessment Questions (SAQs) are assessment 
tools proposed in the SATL model, aiming to a more effective evaluation of the systemic oriented 
objectives.3 Recently, fill-in-the blank SAQs were developed and evaluated for assessing 
students’ meaningful understanding of organic reactions.4 Now, the SAQ scheme has been further 
developed and evaluated for capturing systems thinking in the organic chemistry domain. Based 
on an assessment development model,5 a systems thinking construct was defined, SAQ items 
that are aligned with this construct were developed, and a scoring rubric that reflects adequate 
levels of systems thinking skills was described. Moreover, various types of objective items were 
developed and evaluated regarding their effectiveness on assessing meaningful understanding 
of organic chemistry concepts. The relationship between students’ responses on the SAQ and 
the objective item assessment schemes was also explored. The results indicated that the SAQ 
scheme can elicit systems thinking skills, on the basis of a formalistic systems thinking theoretical 
approach.6 The psychometric soundness of this assessment scheme has also been established. 
Moreover, it was found that properly designed objective items can effectively capture aspects of 
meaningful understanding in the organic chemistry domain. Finally, a significant interrelationship 
was observed between students’ responses on the two applied assessment schemes. The results 
provide evidence that the development of systems thinking is related with the enhancement of 
meaningful understanding of science concepts.
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