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Relative Effectiveness of Question Style When Using the Socratic Method
1. Project Summary
The Socratic teaching method relies on asking questions to help students learn. It has
been proven to be more effective than telling student the correct answer [1]. However,
asking questions is not practical in large classrooms, and even in small classrooms
the answer given by one student may not reflect how well most students understand
the lesson. Recently, audience response systems have been used in the classroom
and have been proven successful in enabling Socratic active learning by allowing the
teacher to ask questions that each and every student must answer [2, 3]. The
audience response system collects the responses and develops statistics in real-time.
The students get the correct answer to the question from the associated
teacher/students dialog without fear of embarrassment if their original response is
incorrect. In addition, the teacher gets instant feedback about how well the material is
understood by each and every student.
A question that a teacher planning to use an audience response system in the
classroom may ask is: What style of question is most effective in promoting learning?
It is possible that simple True/False and/or multiple choice questions are as effective
in maintaining student involvement and in facilitating learning by encouraging
reflection as the open ended questions that are traditionally used. This exploratory
project will investigate the relative effectiveness of different styles of questions in the
learning process. Results, observations and lessons learned will be shared with other
RIT faculty interested in using audience response systems in their classroom.
For each of four lessons, three lesson plans will be prepared, each using only one
type of question. The three types of questions will be:
1) True/False and multiple choice questions where students either agree or
disagree that the answer presented is correct, or choose the correct answer
from a limited number of choices.
2) Questions that require a response but provide no choices. Compared to
Yes/No answers, this style of question is less likely to encourage guessing.
3) Questions that require the use of a personal computer to drill and practice
applications and extensions of the concept learned. If they ask questions
during the exercise, the instructor will answer them. This style of question will
compare pure drill and practice with questions specifically designed to
stimulate reflection.
In addition, a fourth group of students will be used as the control group and will not
use the audience response system. They will have the same lecture and/or practice
material that groups one and two get, and if they ask questions, the teacher will
answer but there will be no questions specifically planned to reinforce the lesson.
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The students will rotate between the four groups through the experiment. The primary
measure will be the difference between a diagnostic quiz at the beginning of the
lesson and an assessment quiz at the end of the lesson. The course selected for the
experiment is 217-262 Design with Solids Modeling, specifically, the lectures
associated with drafting standards and practices. The four lessons that will be
developed are:
1) How to select the front, top and side views and how to decide if auxiliary
views are needed.
2) When and how to section a part.
3) Drafting symbols.
4) How to dimension a drawing.
The computer practice lesson will include the use of the computer aided design (CAD)
software to practice what is learned before students have to answer questions.
One assumption is that all the lectures are similar because the lecture “effect” will not
be investigated. Also, two different sections with a total of 45 students will be used in
the experiment. The experiment matrix will look as shown in Table 1 below. Notice
that every student is exposed to every question style. The analysis of the data will use
the ANOVA option in Minitab to determine the relative effectiveness of the various
question styles.

Table 1 – Experiment Matrix
Yes/No Questions Complete Answers Computer Practice Control
Lecture 1
Lecture 2
Lecture 3
Lecture 4

Section 1

Section 2

Section 2

Section 1

Section 1

Section 2

Section 2

Section 1

2. Targeted Learners
Audience Response Systems are appropriate for lectures in all programs and
departments and all undergraduate years. This initial exploratory project will be
limited to first year students from the MMET&PS Department.
3. Number of Students Affected
The initial tests will involve approximately 50 students in two sections, but follow-up
deployment will include many more students in the department and throughout RIT.
As a minimum, the co-investigators in this proposal will use audience response
systems in their courses and more than 300 students will benefit from the lessons
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learned in this project every quarter. In addition one student will be involved in
preparing course material during the summer.
4. Impact on Teaching and Learning
Audience response systems can provide individualized instruction in large
classrooms. Students remain engaged as active participants. For the instructor, the
audience response system provides instant feedback about how well students
understand the lesson.
5. Impact on Retention
The failure to attend and participate in classroom activities is one of the primary
reasons for failure in a course. In a class with an audience response system, students
must attend and participate. Those students that do not participate can be easily
identified and targeted for help. An increased retention rate should be the result.
6. Metrics and Dissemination of Results
Students will be pre-tested on the subject before they are exposed to each lesson and
tested at the end of the lesson. The results, comparing the improvement for each
question style and teaching approach will be collected into a report to be shared with
faculty interested in using audience response systems in their classrooms. In
addition, the results will be presented in one national conference.
7. Rationale for Project
Although audience response systems are a recent development, they have already
been implemented in a significant number of major universities. The results have
been positive, in general, but there are examples of misuse. This project, in addition
to investigating if some question styles are more effective than others in facilitating
learning, will result in lessons learned and in advice useful to other faculty at RIT.
Institute support is required in two forms, 1) capital investment to install the audience
response system infrastructure in the targeted classrooms and 2) teaching load
release to allow development of lesson plans, to learn how to use the equipment and
to write a final report. The institute has already committed to equip a limited number of
classrooms with the necessary equipment.
Audience response system will be especially useful in large classrooms and with first
and second year students transitioning to the college environment. In the MMET&PS
Department, courses such as Manufacturing I and II and other required courses would
benefit by involving all students in class participation and thus reducing the frequency
of class nonattendance.
The following MMET&PS faculty will be involved in the project.
Mario H. Castro-Cedeno
Mario H. Castro-Cedeno is an Assistant Professor in the Department of Mechanical
and Manufacturing Engineering Technology and Packaging Science at the Rochester
Institute of Technology (RIT) in Rochester, NY. He teaches courses in introduction to
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manufacturing, materials technology and computer aided design to engineering
technology undergraduates. Before joining RIT in December of 2003 he accumulated
30 years of engineering and management experience at various firms, including
NASA and General Electric.
Mr. Castro-Cedeno was born in Puerto Rico and obtained his B.S. and M.S. in
Mechanical Engineering from the University of Puerto Rico and a Master degree in
Materials Engineering from the University of California at Berkeley.
Dr. Beth Carle
Beth Carle is an Associate Professor in MMET/PS. She has been teaching
engineering graphics in MMET/PS for nine years. She has also been instrumental in
shaping the graphics sequence that students take in mechanical, manufacturing, and
electro/mechanical engineering technologies. Her other course responsibilities
include, materials, design, and mechanics.
Dr. Carle has a B.S.E in Mechanical engineering from the University of Pittsburgh,
and a M.S. and Ph.D. in Nuclear Engineering from the University of Illinois at UrbanaChampaign. She maintains continued contact with industry through consulting
projects.
Thomas Voss
Thomas Voss has a Bachelors and Masters degree in Packaging from Michigan State
University and is a Ph.D. Candidate in the field of Education from the University of
Minnesota. He has worked at Johnson & Johnson Baby Product, Nabisco and at
Johnson & Johnson Clinical Diagnostics. Before joining RIT he was Assistant
Professor of Packaging at the University of Wisconsin - Stout.
8. Timetable
Draft Lesson Material & Plan Complete
Review by CoPI
Final Lesson Plan Complete
Classroom Teaching
Evaluation of results
Final Report Complete

August 30, 2005
December 1, 2005
December 31, 2005
January 1-30, 2006
February 1-28, 2006
March 1, 2006
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2005-2006 PROVOST’S LEARNING INNOVATION GRANT APPLICATION
PROPOSED BUDGET - PROOF OF CONCEPT PROGRAM (Track 1)
Funds can be used to cover release time, pay student workers, and/or purchase supplies and services
(such as CD pressing, video production, digitizing, photography). Funds will generally not be available
for activities consistent with normal college business, overload pay, scholarly research, capital
equipment purchase or travel - though the latter will be considered if a clear connection to the project
can be demonstrated.
Purpose
SALARIES
Adjunct Faculty Compensation
(College guidelines should be used)
Summer Salaries - Faculty
Benefits: RIT - 7.9%
NTID - 8.4%
ITS: $77.53/FTE; adjuncts are charged at .33 FTE
Student Compensation (Preparation of Visual Aids
drill and practice questions and other course materials)
Other Compensation - Professional services
Other Compensation - Consultants
other Compensation - Honoraria
SALARIES TOTAL

SUPPLIES
Instructional (Books & Copies of Articles)
Software
Laboratory
General (Conference registration)

Amount

Budget Officer Verification

$______

_______________

$______
$______
$______

________________
________________
________________

$______

________________

$2,000.00

________________

$______
$______
$______

________________
________________
________________

$2,000.00

_______________

$
________________
$______
________________
$______
________________
$500.00
________________
$500.00

________________

$______
$______
$______
$______

________________
________________
________________
________________

SERVICES TOTAL

$______

________________

TOTAL BUDGET REQUEST

$2,500.00

________________

$______

________________

SUPPLIES TOTAL
SERVICES
Attach estimates as appropriate
NTID
ETC
HUB mailing/copying
Other (describe)

DEPARTMENTAL/COLLEGE SUPPORT
Describe support provided by the department/college in
addition to grant request. Please be specific.
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