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March 17th, 2009

MEMORANDUM

To:
Dr. Mary L. Spencer, Dean, College of Liberal Arts and Social Sciences


Dr. James Sellmann, Associate Dean, College of Liberal Arts and Social Sciences

Dr. Lilnabeth Somera, Associate Dean, College of Liberal Arts and Social Sciences

Faculty in Psychology

From:
Dr. Kyle Smith, Professor of Psychology

Re;
Report of an assessment of hypothesis testing skills among students enrolled in upper division courses in psychology

This report describes the design of, and results currently available from, a data collection assessing students' skills in hypothesis testing: a critical component of one of ten American Psychological Association (APA)-endorsed classes of goals for undergraduates in psychology, and of one (Critical Thinking Skills) in two that have been adopted as current priorities of the UOG Psychology Program.  The report also describes consequent changes to the Psychology Program's approach to teaching skills in hypothesis testing.

Although students in virtually all psychology courses read and hear about hypothesis testing, traditional assessments in those courses (e.g., examinations) frequently focus on the outcomes of tests of specific hypotheses (e.g., learning that making new material self-relevant increases the accuracy of memories for that material.)  Most courses place lesser emphasis on the method by which hypothesis tests are performed.  Of the current courses in UOG Psychology's curriculum, only PY413 Research Methodology in the Behavioral Sciences makes regular use of assessments designed to test the student's skill in conducting and interpreting tests of hypotheses.  

Because success (e.g., as researchers or consultants) for psychology degree holders often depends on skills in hypothesis testing, and because potential employers frequently demand such skills, it is important to assess these skills regularly, and to reinforce our curriculum to redress any deficiencies in teaching them.  The instrument appended to this report, which is designed to measure several  elements of hypothesis testing skills proposed by APA officer and critical thinking specialist Dr. Diane Halpern and by H. R. Riggio (2003) in their text, Thinking Critically about Critical Thinking, was administered to 18 students enrolled in PY440/G, a course that emphasizes empirical, quantitative research, 2.5 weeks prior to the end of Fall Semester 2008.

Hypothesis testing involves operationally defining the variables of interest, proposing a specific and falsifiable relation between those variables (e.g., alcohol intake (as measured by blood alcohol level) correlates positively with the frequency of reports of disturbed sleep), and comparing the results predicted by the hypothesis with results obtained in research.  Hypothesis testing also requires considering competing explanations for a given set of results, and if possible, eliminating them (e.g., through controlled experiments).  The items in the assessment instrument were adapted from actual cases of media-reported hypothesis tests included in Halpern and Riggio's text as problems for testing and developing hypothesis testing skills.  Adaptations converted subject matter to psychology specific content (e.g., medical hypotheses to psychological hypotheses.  Students' answers were scored using the rubrics listed below:

	LEARNING OUTCOME
	ITEM 1
	ITEM 2
	ITEM 3
	ITEM 4
	ITEM 5
	ITEM 6
	ITEM 7
	ITEM 8

	Demonstrates understanding of the need to isolate and control variables in order to make strong causal claims
	0 to 2
	0 to 3
	0 to 4
	0 to 5
	0 to 3
	0 to 3
	4 (alt.)
	N/A

	Checks for adequate sample size and possible bias before generalizing
	0 to 1
	N/A
	N/A
	N/A
	0 to 2
	N/A
	N/A
	0 to 5

	Demonstrates an understanding of the limits of correlational reasoning
	N/A
	0 to 3 (5 if both)
	N/A
	0 to 3 (alt.)
	0 to 2 (alt. To sample)
	N/A
	2 (alt.)
	2 (alt.)

	Demonstrates an understanding of the limits of anecdotal reasoning
	N/A
	N/A
	0 to 4 (5 if both)
	N/A
	N/A
	N/A
	0 to 5
	N/A

	Recognizes biased information searches, including confirmation bias
	0 to 2
	N/A
	N/A
	N/A
	N/A
	0 to 2
	N/A
	N/A


As an example, consider the first item.

Dr. Hasslein, a clinical psychologist, sometimes uses a controversial technique in therapy.  He uses this technique, a form of "implosion therapy," with those of his clients who are suicidal because they've lost a loved one.  He forces the suicidal client to speak to a photo of the lost relative or partner, saying repeatedly, "I've got to send you away.  I know that I will never, ever see you again."  When some of his clients recover from their depression and suicidal thoughts, Hasslein attributes their recovery to the technique.  When some of his clients commit suicide anyway, he concludes that their depression was so severe that even the implosion technique could not help them.

Using your hypothesis testing skills, comment on Hasslein's observations and conclusions.
Hasslein's procedure and conclusions (which parallel an actual case study of a physician's procedures and conclusions) are riddled with flaws.  Hasslein has not compared the outcomes for his clients with those for clients who do not receive implosion therapy, to determine whether the former improve more often (i.e., he did not control the variables in question).  An experiment, with clients randomly assigned to experimental and control (comparison) groups, would be required in order to make any causal claims.  In addition, there is no evidence that Hasslein has applied his technique to a representative sample of clients.  He may, for example, have applied his technique only to clients whom he believed to have strong prospects for recovery.  If that sort of bias exists, any conclusions from the study could not be generalized to other groups.  More importantly, Hasslein demonstrates a classic confirmation bias: attending to cases that support his hypothesis, and dismissing cases that weigh against it.  

Students obtained points for describing any of these problems, which are common in everyday reasoning and even in "research" considered by institutions and policy-makers.  An answer considering all three problems would receive the maximum score of 5, as indicated in the rubric.  Students also indicated which courses in psychology they had completed or were completing.

Results

The mean score (out of a possible 40) was 12.7, with a standard deviation of 7.27.  Scores ranged from 2 to 25.

Ideally, the more courses in psychology—and especially, the more upper division courses in psychology—a student completes, the better his/her skills in testing hypotheses, and in critically analyzing well-designed and poorly designed tests of hypotheses, should become.  However, no such reliable trend appeared in the present data.  

Students who had completed more upper-division courses in psychology did not obtain reliably higher total scores on the assessment: r (17) = .22, a nonsignificant value.  Neither did total numbers of courses (100 to 400 level) in psychology predict total scores on the assessment, r (17) = .11, ns.  Nor did the number of methods-based courses completed in psychology reliably predict total scores, r (17) = .29, ns.
Changes in the Curriculum

In response to these results, I developed a system for teaching and providing practice in hypothesis testing skills, to be used in preparing course specific modules.  I have also prepared such modules (PowerPoint slides and exercises) for PY420 Abnormal Psychology (appended) and for PY440/G Social Psychology.  At individual faculty members' requests, I will prepare additional modules specific to testing hypotheses relevant to other Psychology Program courses.

Once more data using the assessment instrument are in hand, we may conduct a factor analysis of responses, to identify specific and largely independent elements in critical thinking skills (e.g., sets of items in the assessment that the student tends to pass or fail as a group), to allow us to select more specific targets for future revisions of the curriculum.

I appreciate the College's support of assessment and of improvements to teaching.

Attachments

