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Buckles, Stephen and John J. Siegfried. “Using Multiple-Choice Questions to Evaluate In-Depth Learning of Economics”. Journal of Economic Education 37:1 (2006): 48-57

Summary:

In this article, the authors contend that multiple-choice questions can be used to test student achievement up through Bloom’s Taxonomy level four (analysis), while levels five and six (synthesis and evaluation) cannot be effectively tested using multiple-choice based assessments.  Similarly, creativity and originality cannot be detected or evaluated using multiple-choice questions.  The authors use a two-level system to categorize understanding- deep learning and surface learning, and describe three types of skills necessary to develop deep learning: an ability to identify concepts appropriately to explain economic situations, an ability to apply concepts to economic problems and recommend solutions, and an ability to link logically a number of sequential steps in thinking through an economic problem.  Using these three skills as a guideline, the authors give examples and discuss a variety of multiple-choice questions that test deep learning at levels 3-4 of Bloom’s Taxonomy.

Assessment:

This article clearly delineates some of the potential limitations of multiple-choice questions as far as their inability to test the highest levels of Bloom’s Taxonomy (synthesis and evaluation). Although the article focuses on learning and evaluation in economics, the same principles can easily be applied to biology.  The article is well organized and concise, and makes use of a wide variety of references.  I especially enjoyed the authors’ description of the skills that are required to build in-depth learning, and how to build and test those skills through carefully constructed multiple-choice questions.

Reflection:

This article helped to confirm my suspicion that multiple-choice questions are probably not appropriate for testing the highest levels of Bloom’s Taxonomy, and that a variety of other types of assessment should be included to test these levels of understanding.  I will definitely use the “three skills” described in building in-depth understanding in the construction of my own tests in the future.  I also enjoyed the discussion of how to create a series of questions to require students to understand economics progressively more deeply, which can be used to inform instructors how successful they have been in helping students learn how to think “like an economist”, I can see that this would be an incredibly useful teaching methodology in teaching students to think like biologists.  The authors’ recommend using a series of questions that build through the levels of Blooms Taxonomy, beginning with questions assessing knowledge, then comprehension and application, and finally analysis which may help teachers see exactly where students’ understanding has faltered and could provide guidance on what to return to and emphasize in review.

Hoepfl, Marie C. Developing and Evaluating Multiple Choice Tests. The Technology Teacher 53:7 (1994) 25-26

Summary:

This article concisely summarizes rules and tips that teachers should follow in the development of effective multiple-choice questions for evaluation.  Hoefpl’s first rule states that “test items should relate directly to the specific knowledge or behaviours addressed in the instructional objectives” p25.  The author discusses several advantages of using multiple choice tests including lower probability of correct guesses than true/false tests, as well as being easy to administer and grade.  The main disadvantage of using multiple choice tests discussed here is that teacher-made test items rarely measure above the comprehension level (level 2) as defined by Blooms Taxonomy.  The author suggests that the first four levels (knowledge, comprehension, application and analysis) can be regarded as convergent thinking processes, and tests for these can be of a form where the correct or best answer is determined in advance, as such, multiple choice questions are ideally suited to measuring these types of cognitive skills.  However, Blooms level 5 and 6 (synthesis and evaluation) require divergent thinking and lead to unique responses that would not be easily determined in advance in order to be coded into a multiple choice format.  Open-response items such as essay questions or performance assessment may be better suited for evaluation of these higher-level skills.  

The author offers a set of general guidelines for creating stems and distracters in multiple choice test items, including avoiding double-negatives, avoiding “none of the above” or “all of the above” as distracters, and presenting only one clearly formulated problem in the stem of each item.  

Assessment:

The general guidelines for writing multiple choice items offered in this article is incredibly concise and easy to apply to the creation of teacher-made questions.  I especially agreed with the author’s statement that test items should relate directly to the specific knowledge or behaviours addressed in the instructional objectives, which is a point that we have come across over and over again in BIOL 535.  The author also discusses that the negative consequences of using tests not sufficiently linked to instruction and learning objectives include inaccurate understanding about student progress, incorrect assessment of effectiveness of instruction, and the use of inappropriate information to make decisions that affect student welfare (p 25).  I agree with these points completely and was very pleased to see the emphasis the author placed on these topics in the beginning of the article.  

It was useful to find more than more paper claiming that multiple choice questions are not ideal for testing levels 5 and 6 of Blooms Taxonomy, but that it is possible with some effort to use them in evaluation of levels higher than mere knowledge and comprehension.

Reflection:

My favorite part of this paper is the discussion towards the end of how to use low test scores as an indicator of the quality of test items, as much as an indicator of student abilities.  I learned about two checks you can do to further evaluate the quality of test items: firstly, to create an item response profile by listing the frequency with which each alternative response (or distracter) is selected, and secondly, checking for item difficulty by taking the number of students who responded correctly to a test item compared to the total number of students.  The item response profile can help teachers to evaluate test items for complexity, wording or appropriate relationship to instruction (if as many students chose a particular distracter as those who choice the correct answer) and also to help teachers see where there are consistent misconceptions in student understanding.  The evaluation of item difficulty can help identify questions that all students appear to be struggling with, which can then be modified or removed from the assessment, or else can be used as a guide to alter future learning objectives and instruction.  The main points I will take away from this paper is that the object of testing is to provide meaningful feedback to BOTH the teacher and the student, and that the quality of feedback (student grades) will depend highly on the quality of the questions asked.

Sternberg, R. J. Creativity as a habit. In A.-G. Tan (Ed.), Creativity: A handbook for teachers. Singapore: World Scientific. (2007) 3-25

Summary:

In this article, Sternberg focuses on the point that creativity- a novel response- is a habit- a routine response.  He believes that creative people are creative not because of any inborn trait, but rather because of an attitude toward life in which they habitually respond to problems in fresh and novel ways as opposed to allowing themselves to respond mindlessly and automatically.  Things that promote the practice of creativity include opportunities or engage in it, encouragement when people try out these opportunities, and rewards when people do try to think and behave creatively.  The author notes that current educational practices that may seem to promote learning may inadvertently suppress creativity, especially the practices used in conventional standardized tests which encourage a certain kind of thinking and learning for which there is one right answer and many wrong answers (e.g. multiple choice tests).  As such, problems that require creative and divergent thinking are devalued by the use of standardized tests.  These tests are not “bad” or “wrong”, only limited in what they assess, and problematic in that they are treated as though they assess a broader range of skills than they actually do assess.  

The author goes on to discuss at length 12 keys for developing the creativity habit in children (though the steps are equally important and applicable in adults) including:

1. Redefine problems

· 2. Question and analyze assumptions
· 3. Do not assume that creative ideas sell themselves- sell them
· 4. Encourage idea generation
· 5. Recognize that knowledge is a double-edged sword and act accordingly
· 6. Encourage children to identify and surmount obstacles
· 7. Encourage sensible risk taking
· 8. Encourage tolerance of ambiguity
· 9. Help children build self-efficacy
· 10. Help children discover what they love to do
· 11. Teach the importance of delaying gratification
· 12. Provide an environment that fosters creativity
Assessment:

This article was my favorite of all the articles I read for this assignment because it made so much SENSE and really spoke to me about one of the major issues we need to confront in traditional education- the development of creativity and skill in divergent thinking.  The author strengthened this article significantly by providing a clear discussion about why creativity is even important: namely, because the world is changing at a far greater pace than it ever has before, and people need constantly to cope with novel kinds of tasks and situations” p 7.  This article has a beautiful flow and is logically ordered, and the discussion of keys for developing creativity offers plenty of examples of how to implement these tips in a real classroom or student-teacher relationship.  The insights offered are deep and novel; overall this article provides a thorough examination of the benefits of developing creativity as a habit.

Reflection:
This article TOTALLY blew my mind!  Although the article wasn’t focused specifically on multiple choice based evaluations, it expanded on what I see as a major issue in standardized testing in general, which is the problem of developing creativity and skill in divergent thinking.  As a graduate student, I definitely feel that my elementary, secondary and post-secondary education trained me to conform to certain styles of learning in order to be successful on evaluations.  I have found it incredibly challenging to learn to think creatively and in the divergent fashion that is necessary to be a successful scientific researcher, and it seems odd to me that the way in which we evaluate our students up to the end of post-secondary education leaves them so ill equipped to deal with learning in the “real world” beyond the classroom.  This article provided me with a plethora of techniques and ideas to begin rediscovering my own creativity, as well as to aid in the development and encouragement of creativity with students I teach.  It is such a relief to realize that creativity is simply a habit that must be practiced, rather than a trait that you are born with, or can somehow inadvertently “lose” forever!

Hammann, Marcus, Phan, T., Ehmer, M., and Tobias Grimm. Assessing pupils’ skills in experimentation. Journal of Biological Education 42:2 (2008) 67-72

Summary:

This paper discusses different forms of assessment of pupils’ skills in experimentation, and reports the findings of three experiments.  Experiment 1 investigates whether it is possible to develop reliable multiple-choice tests for the skills of forming hypotheses, designing experiments, and analyzing experimental data.  Experiment 2 contrasts scores from multiple-choice tests with those from an open-response test to examine how to evaluate pupils’ skills in planning two-factor experiments.  Experiment 3 explores whether scores from multiple-choice tests correlate with student performance on a practical lab-based test on seed germination.  The authors then discuss the educational implications of the results of these experiments.  The first major implication concerns teaching pupils to plan two-factor experiments and to test this skill in an open-response way rather than through multiple choice, because Expt. 2 showed that in the open-response test items, many responses lacked the ideas of comparison or experimental controls, and many responses only took into account one factor.  The second major implication involves the skill of analyzing data, whereby it is common practice to test and teach for data analysis by confronting students with data that came from well-planned experiments.  Expt. 3 revealed that pupils need to be given a chance to plan their own experiments and analyze self-generated data in order to train and evaluate this skill (often, pupils experiments are unsystematic or partially confounded and as such, they need training in the meta-cognitive skill that allows them to look critically at an experiment and decide if it is possible to draw any logical conclusions from it at all).


This paper concludes by stating that open-response tests and performance assessment allow for a more detailed description of student achievement, and although these formats are more costly to administer and grade, they are often more appropriate than multiple choice tests in providing the information necessary to plan the next steps in the student learning process.

Assessment:

This paper followed a logical series of well-designed experiments to test the impacts of using different testing methods in assessing student skills in experimentation.  The methods, results and discussion for each of the three experiments were clearly explained and the experiments appeared to build constructively on top of each other in a sensible fashion.  The discussions were clear and relevant, and the authors’ offered a discrete set of educational implications of the results of these studies.  The paper is well referenced and provides a strong case for using open-response items and/or performance assessment if the goal is to adequately assess students’ skills in scientific experimentation.

Reflection:

I felt that this paper tied in very well with the discussion we’ve been returning to periodically in class about the importance of teaching and evaluating students understanding of “process” in science (originally brought up by Tony on the wiki).  If students are not adequately guided through the process of the scientific method, whatever factual “knowledge” they may garner will not enable them to develop useful questions and methods to answer these questions in the real world.  I thought it was really interesting that students could do very well on a multiple choice test designed to evaluate three essential skills in science (developing hypotheses, planning experiments, and data analysis), but that their misconceptions were highlighted through poorer scores when asked to practice these skills in an open-response or performance assessment.  To me, this emphasizes the point that assessment type drives a students approach to learning, and that multiple choice tests often prompt students to use surface learning approaches rather than deep learning approaches.  It is also disconcerting that even students who lack enough deep understanding to be able to perform effectively on open-response and performance assessments can do quite well on multiple choice tests- it seems that the results from such multiple choice tests could drastically skew the teachers interpretation of actual student learning and as such would limit the teachers ability to address misconceptions and areas where students struggle.

