Assessment and Accountability in the Classroom: The Value of Multiple Choice Testing

Pamela T. Dunning and Peter M. Carlson

Christopher Newport University

Introduction

How does our assessment of learning affect the classroom dynamics? Does the method of assessment provide a valid measurement of learning? Testing and evaluation of learning have huge significance in the world of academia and the means of accomplishing these exams are of great interest to all of us that teach.  

While attempting to correlate student baseline knowledge in the area of American Government and student scores on a statewide test administered in high school, this evaluation found an unexpected outcome: questionable validity of multiple question tests. 

This evaluation of testing student knowledge was conducted during the Fall Semester 2004 at a small, public Virginia liberal arts college.  Students were tested at the onset of the semester in seven different sections of an Introduction to American Politics course. The intent was to compare the pre-course test results with the individual student’s previous pass rate on a state-wide standardized test that was required for high school graduation. The secondary original goal of this assessment was to enable faculty to compare pre-course, first-week scores with scores on an identical exam accomplished during the last week of the course.

The results of both original goals are reported, but the surprise within the analysis was that the authors came to question the multiple-choice testing instrument’s validity.

Literature Review

Consequential validity refers to effect of the test or assessment instrument on learning (Messick 1989). The idea that a large-scale test (Standard of Learning Exams, Standard Achievement Test, ACT, Graduate Record Examination, LSAT, or the final exam for a course) impacts academic instruction is one that seems intuitive. Testing seems to define that which is deemed important and teaching is often directly focused on what will be tested (Smith 1991).

Far too few students are motivated to engage a subject simply for the joy of learning. Most students, including many of us in teaching roles today, study that which has been emphasized by the instructor and highlighted as material that will be included in a future test. Most students are practical achievers that wish to use their time judiciously and in a manner that will serve personal interests and their futures. Students in our classrooms are like any of us in any setting; we tend to do that which is rewarded. And we are often collectively guilty of emphasizing grades rather than learning.

Those that teach are often guilty of the same offense: many in the teaching profession believe that instructors overly focus on educational material.that will be measured.  McMillan, Myran, and Workman (1999) reported that Virginia educators emphasize the material that is key data and tested by the Commonwealth of Virginia’s Standards of Learning (SOL).  In other words, anticipated accountability for the instruction and for the students’ learning is a primary motivator for all concerned. This finding has been replicated by studies in Arizona and Kentucky (Smith Edelsky, Draper, Rottenberg, and Cherland, 1991; Koretz, Barron, Mitchell, and Stecher, 1996). One can only hope this results in outcomes that are desired.

LeBoeuf  (1985) expressed this in the recanting of an old parable:

A weekend fisherman looked over the side of his boat and saw a snake with a frog in its mouth. Feeling sorry for the frog, he reached down, gently removed the frog from the snake’s mouth and let the frog go free. But now he felt sorry for the hungry snake. Having no food, he took out a flask of bourbon and poured a few drops into the snake’s mouth. The snake swam away happy, the frog was happy, and the man was happy for having performed such good deeds. He thought all was well until a few minutes passed and he heard something knock against the side of his boat and looked down. With stunned disbelief, the fisherman saw the snake was back---with two frogs! (LeBoef, 22)

Teachers emphasize and students learn that certain information will be necessary to successfully complete a course, and often ignore the rest. The material that is tested gets learned! 

Large-scale testing provides necessary information about students and is often used to assess the effectiveness of individual teachers, schools, and school districts. (Quality Counts, 2002).  Shephard (1989) and Wiggins (1989) have recommended that testing should more closely relate to real-world application of theory and knowledge. They hypothesize that this would cause instructors to teach higher order thinking, problem-solving, and reasoning skills and avoid the trap of simply imparting facts that will be found in testing mechanisms.

The Manhattan Institute for Political Research (2003) evaluated the use of high stakes testing (the use of testing to evaluate schools for their academic effectiveness) and its relationship to student academic achievement/learning. The evaluation reaffirmed the reliability of testing assessment of learning, i.e., students can perform at certain academic levels.

Terry (2001) assessed learning style and how it affects students’ learning preferences, and also reviewed examination methods in relation to an individual student’s learning style.  The finding that relate to this paper is that college instructors must set examinations that measure learning in ways that are meaningful in relation to what has been studied in the course, but must also challenge individual learning style preferences. 

Multiple-choice questions, essay answers, and true-false or matching each appeal to students with varied learning styles. Terry opines that instructors should either utilize a format that has a combination of examination styles or allow students to select which portions of an exam to answer.

Scouller compared higher education students’ outcomes for assignment essay and multiple- choice questions and the evaluation results suggested distinct patterns according to assessment method. Students were more likely to employ surface (superficial) learning approaches for multiple-choice examination context and to perceive this type of testing as assessing a lower-level of intellectual processing. In contrast, students were more likely to employ deep learning approaches when preparing for essay-type of exams. They believed this assessed higher-levels of cognitive processing (Scouller 1998).

Method

Participants
151 students completed the Introduction to American Politics course and were administered both the pre- and post tests. These students were enrolled in one of seven sections of this course during the fall term of 2004. Random selection of the students was not possible since students were not randomly assigned to classes. This course is typically enrolled by freshmen and sophomore political science students who are required to complete this core course as part of their major. Upper-level and other lower-level students also populate the course as it is one alternative that fulfills a university general education requirement in the social science area. Of the participants, 40% (61) were female and 60% (90) were male. The breakout by class standing was: 82 freshmen, 34 sophomores, 23 juniors and 12 seniors. 
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Instrument
Exam performance was measured by scores on a pre-test and post test. Each exam contained 50 multiple-choice questions selected from the test bank that accompanied the text used in the course (Barbour, C. & Wright, G.C., 2003).  The questions selected also corresponded to the State of Virginia’s Standards of Learning (SOL) curriculum framework in the area of Civics and Economics. The SOL framework details the specific knowledge and skills students must possess to meet the standards for this subject in secondary school. Demographic information on the test included name, section, class standing, name of high school attended, city/county of high school, if they were administered the Civics SOL and their pass rate, if known. Pass rates were either pass advanced, pass proficient or did not pass.

Procedure

The pre-test was administered during the first week of class and the post test during the last week of class, prior to final exams. The seven sections were taught by four different full-time faculty in the Department of Government and Public Affairs. Before distributing the pre-test, students were told that two instructors in the department were conducting research on the use of high stakes testing, such as the Virginia SOLs, and its effect on subsequent learning. They were instructed that their scores on both tests would be provided to them after compilation of the results. 

Results

Table 1 contains a comparison of the mean scores on the pre- and post test. A paired t-test was run comparing the pretest and posttest scores. The t-test indicated that there was a statistically significant difference between the mean pretest and posttest scores, t(150) = 

-13.068, p<.05. The post test scores were strongly correlated to the pre test scores (.662). The t-test indicated that the null hypothesis of no statistically significant difference between the mean pretest and posttest scores could be rejected at the 0.05 level.

Table 1. Mean Scores on Pre- and Post Test

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic

	Pre Test
	151
	19
	40
	28.83
	.39
	4.767

	Post Test
	151
	20
	42
	32.83
	.35
	4.306


Instructors teaching the various sections used a variety of evaluation formats: essay, short answer, multiple-choice, true-false, presentations, and research papers. To determine if the post test results were indicative of overall course grades, post test results were correlated with final grades. Final grades were obtained for 99 students. Scores on the post test were adjusted to reflect the same grading scale used for computing final grades. The correlation results indicated that post test scores were moderately correlated to final grades (.456). 

Table 2. Mean Scores – Final Grades and Post Test

	
	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Final Grade
	83.37
	99
	8.786
	.883

	 
	Post Test (Adjusted)
	66.63
	99
	8.401
	.844


Analysis

Our original purpose behind this research was to assess a correlation between the individual student’s performance on the state SOL test and the pre-test of basic government knowledge administered at the beginning of this course. However, our interest from our analysis has been drawn to questioning the value of using multiple-choice tests for evaluating the effectiveness of core classes. Our original expectation was to find a significant difference between pre- and post test scores; however, the mean difference suggests students only answered four additional questions correctly, which could be accounted for by not controlling for the effects of testing (Campbell & Stanley, 1963). 

The pass proficient rate for the Virginia SOLs is 28 out of 50 (56%), and correlated closely with the course pre-test results. When looked at in light of final grades, the average mean of 66 out of 100 would be reflective of a grade of “D” for the course while an 83 would represent a “B-.” If we are truly measuring the knowledge in core courses, one would expect a pass rate above 70 - the minimum grade required in these courses. 

Conclusion

Assessment methods vary based on knowledge to be measured. Multiple-choice tests are frequently used; however should they be the only measure used? Are there limits to its applicability? Our findings suggest that further investigation of the use of multiple-choice testing to measure knowledge gained in core government courses is warranted. Further testing with the use of a control group should be considered to control for testing effects. Other possible avenues of inquiry should be determining if additional instruction aimed specifically at the test questions produces measurable results, and if these results will last over time.
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