Using Bloom’s Taxonomy in Teaching Software Testing
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Observing students trying to learn software testing, whether in the context of self-instruction or conventional classroom and lab, one is often disappointed to see that all that is achieved is the ability to regurgitate the words to which they have been exposed, rather than to form a real grasp of the subject. This issue is largely independent of curriculum concerns such as what scope of topics are covered, in what depth the topics are examined, or in what sequence topics are introduced.

The symptom is, of course, not unique to software testing, but is experienced in many disciplines.

Starting in 1948, educational psychologist Benjamin Bloom and colleagues developed a classification of learning objectives and outcomes in the cognitive domain. The Bloom taxonomy identifies six levels of appreciation of a subject from simple recall of facts through increasingly sophisticated understanding and competence in the subject up to the highest, which involves making informed choices based on established criteria.

1. Knowledge: recognition and recall of previously learned material such as major concepts or intricate details. Cues to this emphasis are terms such as list, identify, describe, show, examine…

2. Comprehension: grasp the meaning and understand the material so as to be able to interpret the facts, summarize, or translate to another form. Cues to this emphasis are terms such as discuss, contrast, differentiate, predict, estimate, extend…

3. Application: apply information, methods, theories, or concepts in new and concrete situations, apply skills or knowledge to solve problems. Cues to this emphasis are terms such as discover, calculate, relate, classify, solve, …
4. Analysis: see patterns and break down something into its component parts and expose the relationships between them so as to identify its underlying structure. Cues to this emphasis are terms such as divide, explain, connect, interrelate…

5. Synthesis: design or synthesize something wholly new out of existing parts or ideas. Cues to this emphasis are terms such as combine, integrate, plan, create, invent, generalize…

6. Evaluation: making value judgments, resolving controversies, and reaching decisions. Cues to this emphasis are terms such as appraise, assess, rank, measure, recommend, convince…
In the published literature and on the Web, one can see how other disciplines have used Bloom’s taxonomy as a framework for guiding pedagogical activities such as iterative refinement of interrelated topics, self-discovery as a device for internalizing principles, development of examples for instructors to work through for students, choice of assignments for students to do by themselves, individual versus team efforts, illustration of applications by development of scenarios, role-playing situations to simulate interpersonal interactions within teams, debriefing and critiques as enhancement of student practice, and of course assessment of learning outcomes.

To improve the effectiveness of the way students learn software testing, perhaps we should reflect on this perspective of our teaching.
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