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ABSTRACT

Although many kinds of data can be used to guide instructional
consultations, research comparing the efficacy of such data is
scant, especially in engineering. In this study, multiple modes of
assessment were used to evaluate the impact of consultations
informed by different kinds of data. This study illuminates two
key aspects of instructional consultations: (1) their efficacy varies
depending on the kind of data used to guide them, with student
feedback from a Small Group Instructional Diagnosis (SGID)
having the largest positive impact, and (2) the instructional con-
sultant plays a key role in helping both interpret the available
data and identify strategies for improvement. These findings
suggest three implications for practice: (1) whenever possible,
SGID-based consultations should be offered systematically and
proactively for engineering faculty, (2) data for other kinds of
consultations should be tailored to the needs of the individual
instructor, and (3) instructional consultants should be available
to collaborate with faculty to enhance their teaching, thereby
building an engineering culture that actively supports teaching
and learning.
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1. INTRODUCTION

For many engineering faculty, the desire to engage intellectually
with and to make a difference in the lives of students provides
strong incentive to be a good teacher (Cross, 1993). But as Felder
notes (2004, p. 41), “College teaching may be the only skilled voca-
tion for which systematic training is neither required nor provided.”
To offer on-the-job-training and continued employee develop-
ment, a growing number of engineering colleges and universities
are establishing teaching centers that offer a range of services, in-
cluding instructional consultations, classroom observations and in-
terventions, programs on teaching and learning, faculty learning
communities, mentoring opportunities, and in-print or electronic
resource libraries (Brinko, 1997; Lewis and Povlacs, 2001; National
Academy of Engineering, 2007). Instructional consultation,
whereby a consultant works with an instructor to assess and en-
hance teaching, is one of the primary activities provided by such
centers, and for good reason. Faculty development scholars assert
that instructional consultation is “the most promising way of fun-
damentally changing postsecondary teaching” (Brinko, 1997, p. vii)
and the “best way to instill lasting commitment to and change in a
faculty member’s teaching” (Lewis and Povlacs, 2001, p. iii).

Of course, various factors influence the impact of consultations,
including the kind of data that is used to guide them. Szudent ratings
of teaching are one kind of data that instructional consultants often
use, and several studies report that they have a positive influence on
teaching, and when combined with a consultation; this kind of data
is up to four times more effective than student ratings alone (Cohen,
1980; Levinson-Rose and Menges, 1981; L'Hommedieu, Menges,
and Brinko, 1990). Student feedback collected during a Small Group In-
structional Diagnosis (SGID) is another kind of data often used by in-
structional consultants. Clark and Redmond (1982) and Diamond
(2004) show that consultations informed by SGIDs result in signifi-
cant teaching improvements from both the student and faculty per-
spectives. A wvideotaped class session is a third kind of data that may be
used during consultation. This has the potential to enhance an in-
structor’s teaching performance because it encourages self-reflection
(Taylor-Way and Brinko, 1989), but research that systematically
assesses the impact of video-based consultations is lacking.

Although instructional consultation has consistently been
shown to have a positive impact on teaching (Brinko, 1993;
Cashin, 1995; Cohen, 1980; Levinson-Rose and Menges, 1981;
Marsh, 1984; Menges and Brinko, 1986; Wilson, 1986), there is
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little research that rigorously compares the efficacy of instructional
consultations based on the kind of data used to inform them.
Knapper and Piccinin (1999, p. 5) contend that instructional con-
sultation is “based upon the reasonable psychological principle that
performance of any task can benefit from knowledgeable feedback,
especially when coupled with workable strategies for change and
ongoing monitoring of the effect of such change.” They further
assert that the discipline of faculty development could benefit from
data-driven support of consultation practices.

This study provides such research-based evidence, and it is de-
signed to address the question: What is the impact of consultations in-
Jformed by différent kinds of data on the teaching performance of engineer-
ing faculty? Specifically, trained instructional consultants used the
following kinds of data collected at midterm to guide consultations:

o student ratings of teaching data,

o student feedback collected during a SGID, or

o avideotaped class session.
Three modes of assessment were used to evaluate the impact of the
consultations:

e gainsin student ratings,

o faculty perceptions of the consultation, and

o reported changes in teaching practice.

II. METHODS

A.The Sample

This project spanned two academic terms, and all engineering
faculty who were teaching full-term, undergraduate lecture courses
in all engineering departments at the University of Michigan were
invited to participate in the study. Faculty members were informed
about the methodology of the study! through presentations by the
research team at department meetings and through group and tar-
geted e-mail messages. Forty-nine engineering faculty participated,
representing 12 percent of the eligible faculty population in the
College of Engineering, and these instructors agreed a priori to par-
ticipate fully in whichever intervention group they were randomly
assigned. Of these, 28 faculty members participated during the first
term and 29 participated in the second term. Eight participated
both terms, so the sample included 57 instructor units.

The sample includes only 55 separate courses because students
evaluated pairs of faculty who team-taught as a single entity for two
courses. The 55 courses represent 12 percent of the full-term, engi-
neering undergraduate lecture courses taught during the time peri-
od of the study. Although the individual teaching styles of the facul-
ty ranged from straight lecture to extensive use of active and
cooperative learning, all courses are considered leczure courses in that
they took place in a typical lecture setting.

B. Student Ratings of Teaching Survey

Student ratings of teaching derived from multiple-choice sur-
veys are the most common tool used to collect data about teaching
effectiveness, and they are one of the most thoroughly studied areas
in higher education, with literally thousands of books and articles
written on the topic. As a result, a solid literature base supports the

1All aspects of the project were approved for human subject research by the
University of Michigan’s Behavioral Sciences Institutional Review Board prior to
the start of the project.
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overall validity and reliability of student ratings of teaching (e.g.,
Aleamoni, 1999; Cashin, 1995; Cohen, 1980; Cross, 1993; Harrison,
Douglas and Burdsal, 2004; Marsh, 1984; Marsh and Bailey, 1993;
Marsh and Roche, 1993; Menges and Brinko, 1986; Wilson,
1986), despite the controversies that persist about specific issues re-
lated to ratings, such as the relationship of grades to ratings. Per-
haps most important for this study, ratings have been shown to ac-
curately identify instructors’ relative strengths and weaknesses,
especially when used at the aggregate level (Aleamoni, 1999; Marsh
and Bailey, 1993).

This study employed gains in student ratings as one of three
modes of assessment to evaluate the impact of consultations. The
survey used to collect student ratings of teaching was drawn from a
professionally designed bank of items that comprises the University
of Michigan student ratings system. The ratings system has been in
use for more than 30 years, and it currently serves over 12,000 classes
and has more than 400,000 student responses annually. The 17 items
on this study’s survey focus on both the research-based traits of
effective teaching from Sewven Principles of Good Practice in Under-
graduate Education (Chickering and Gamson, 1987; Sorcinelli,
1991) and classroom behaviors linked to college teaching effective-
ness (Murray, 1985). While a few global items were included,
namely overall course and teacher ratings, most items purposefully
identified areas where instructors could enhance their teaching
through specific interventions (e.g., use of class time, level of prepa-
ration, enthusiasm, and individual rapport). Although the survey
could have solicited open-ended student comments, for the pur-
poses of this project, it did not. A sample student ratings of teaching
survey is contained in Appendix A.

Student surveys were collected at midterm and again at the end of
the term in all participating classes in order to assess the impact of
the instructional consultations. As is common in studies that mea-
sure the effect of pedagogical changes on student learning, a normal-
ized gain score (Hake, 1998) was used in this study. The score is de-
fined as the ratio of the actual gain (average end-of-term rating for
an individual course minus average midterm rating) to the maximum
possible gain (5.0 minus average midterm rating), and it accounts for
both individual differences in midterm ratings and potential im-
provement. For the 55 individual courses in this project, the normal-
ized gain score was computed for each of the 17 items on the student
ratings of teaching survey. Then, for each item, the average normal-
ized gain score for each intervention group was calculated.

C. Intervention Groups

Faculty members were randomly assigned to a control group
that received no instructional consultation (Group 1) or to one of
several intervention groups that received a consultation informed by
different kinds of data (Groups 2—4). Table 1 outlines aspects of the
project for each intervention group.

Faculty in Group 2 had an instructional consultation informed
solely by a summary report of midterm student ratings of teaching
collected three to four days prior to the consultation. Together with
an instructional consultant, these instructors drew only on the stu-
dent ratings data to identify strategies to enhance teaching.

Consultations for faculty in Group 3 were guided by a Small
Group Instructional Diagnosis (SGID) (e.g., Black, 1998; Clark
and Redmond, 1982; Lenze, 1997). The instructional consultant
met with the instructor a few days before a designated class session
to discuss course goals, and on the day of the class, the consultant
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L e
consultation

Group la Group 1b Group 2 Group 3a Group 3b Group 4a Group 4b
No consult, No consult, Consult on SGID, SGID, Videotape, Videotape,
no ratings ratings only ratings no ratings with ratings no ratings with ratings
Summary report on
) v v v v
student ratings
E  Student feedback
£ fromSGID v v
2
Z  Selfreflection on a
o
S videotaped class v v
Instructional v v v v v

Table 1. Aspects of the project for each intervention group.

TFaculty in Group 2 received a consultation informed by their midterm student ratings data, while faculty in Group 1b did not receive the ratings and
faculty in Groups 3b and 4b received them only after their assigned consultation was complete.

*
Instructional consultation varied by intervention group, but it always involved the presence of a trained consultant working together with the faculty
member to interpret the data and develop strategies for improving teaching.

observed the first portion of the class session. Then, during the final
20-minutes of the class session, the instructor left the classroom and
the instructional consultant collected feedback from students in a
two-step process. First, students worked in small groups to fill out a
worksheet with two items: (1) “List the major strengths in this
course; what is helping you learn in the course? Please explain
briefly or give an example for each strength,” and (2) “List changes
that could be made in the course to assist you in learning. Please ex-
plain how suggested changes could be made.” One student in each
small group recorded responses about which there was general
agreement. As a second step in the feedback process, the instruc-
tional consultant facilitated a whole-class discussion, noting both
the consensus responses and any disagreements. As needed, the
consultant probed students in the class about issues that were un-
clear. Finally, the consultant prepared a report summarizing the
student comments and then met with the faculty member to discuss
and interpret the data and to develop an approach for addressing the
issues. This form of feedback is regularly used for purposes of teach-
ing enhancement, at both the University of Michigan and else-
where, and it has been shown to be an effective catalyst for change
in college classrooms (e.g., Diamond, 2004).

Faculty in Group 4 received an instructional consultation that
was informed by a videotaped class session. As with Group 3, the in-
structor and consultant met in the middle of the term shortly before
a given class session to discuss course goals. Then the instructional
consultant videotaped the entire class session, capturing both faculty
and student activities. The subsequent consultation included re-
viewing the videotape, reflecting on teaching practices, and estab-
lishing a plan to enhance teaching. The protocol used for the
consultation is based on work by Taylor-Way and Brinko (1989).

All instructors received an individualized report comparing
midterm and end-of-term student ratings when the term was over,
but some also received a summary report of the ratings at midterm.
Accordingly, Groups 1, 3, and 4 were further subdivided into faculty
who did not receive any student ratings until the term ended
(Groups 1a, 3a, and 4a), and faculty who were given a summary re-
port at the middle of the term (Groups 15, 35, and 4b). For Groups 3b
and 44, the summary report was given at the end of their consulta-
tion, and the instructional consultant did not refer to the ratings
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(there was no consultation for faculty in Group 15). All instructors in
Group 2 received the summary report on midterm student ratings as
the basis for the consultation. For this project, the midterm student
ratings data was also used to assess changes in teaching perfor-
mance; however, a more objective measure of teaching performance
would have provided a stronger assessment.

Trained instructional consultants at the University of Michi-
gan’s Center for Research on Learning and Teaching (CRLT) who
are affiliated with CRLT North? conducted all consultations. They
hold Ph.D.’s in science, technology, or engineering, and they had all
participated in extensive training that included reviewing hand-
books for instructional consultation (including the popular refer-
ences Practically Speaking [Brinko and Menges, 1997] and Fuace to
Face [Lewis and Povlacs, 2001]), discussing case studies, and en-
gaging in role-plays of consultations. Instructional consultants were
randomly assigned to faculty, and each conducted approximately
the same number of consultations in each intervention group. All
consultations followed a consistent protocol that included a struc-
tured format for the pre-class meeting, guiding questions to focus
the consultation, and follow-up strategies for developing a specif-
ic plan of action. A sample consultation protocol from Group 3b
is included in Appendix B. The instructional consultants met regu-
larly as a group to standardize their practice during the course of the
study.

D. Faculty Feedback

In addition to gains in student ratings, faculty perceptions of the
consultation and reported changes in teaching practice were used to
assess the impact of consultations. As a way to provide this feedback,

Established in 1962, CRLT is the oldest teaching center in the nation (Profes-
sional and Organizational Development in Higher Education Network, 1995). Its
13 instructional consultants conducted more than 2,000 individual consultations for
instructors (including faculty and teaching assistants) and more than 290 SGID-based
consultations during the 2007-2008 academic year (Center for Research on Learn-
ing and Teaching, 2008). CRLT North is the engineering branch of CRLT that was
established in 2004 especially to support teaching and learning initiatives for engineer-
ing instructors (Center for Research on Learning and Teaching North, 2008). The
office is funded by the College of Engineering, and it employs a full-time director, a
half-time assistant director, and a half-time program assistant.
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Group 1b Group 3b Group 4b
Group la No consult,  Group 2" Group 3a SGID, Group 4a  Videotape,
No consult, ratings Consult on SGID, with Videotape, with
Sample” no ratings only ratings no ratings ratings no ratings ratings
N=49 N=17 N=11 N=11 N=17 N=S5§ N=T7 N=9
E Male 39 (80%) 6 (86%) 9 (82%) 8 (73%) 6 (86%) 5(100%) 6 (86%) 6 (66%)
<
3 Female 10 (20%) 1 (14%) 2 (18%) 3 (27%) 1 (14%) 0 (0%) 1 (14%) 3 (33%)
Full professor 17 (35%) 0 (0%) 7 (64%) 4 (36%) 3 (42%) 0 (0%) 3 (42%) 3 (33%)
~  Associate professor 11(22%) 4 (57%) 0 (0%) 2 (18%) 2 (29%) 1 (20%) 0 (0%) 2 (22%)
=
<
& Assistant professor 14 (29%) 3 (43%) 1 (9%) 3(27%) 2 (29%) 3 (60%) 2 (29%) 3 (33%)
Non-tenure track 7 (14%) 0 (0%) 3 (27%) 2 (18%) 0 (0%) 1 (20%) 2 (29%) (11%)
Had prior consultation 23 (47%) 4 (57%) 4 (36%) 4 (36%) 4 (57%) 4 (80%) 2 (29%) 7 (78%)
Years teaching experience 13.4+9.38 9.6+7.0 21.2+11.1 11.6+73 13.3+10.4 73+6.2 10.1+7.8 148+11.3
Years at institution 9.5+93 73+7.1 15.6 +12.7 7.6+52 10.1 +8.1 30+1.2 82+73 10.7+12.3

Behaviors to Improve Teaching. Reported time spent engaging in the following behavior on a scale of 1 (never), 2 (occasionally), and 3 (often):

Talk to others about teaching 23 2.1
Solicit feedback from students about how 26 23+
a class is going ’ ’
Spend time revising the content of courses 3.0 2.9
Spend time revising the methods used to .
2.4 2.3

teach courses

Attend programs on effective teaching 1.6 1.8
Read journals or books on effective 17 20"

teaching

2.5° 23 1.8 23 23
2.6 2.6 2.8 2.4 2.4
2.7° 2.4 2.5 2.6 2.9
2.5" 2.1 2.5 23 2.7
1.7° 1.4 2.3 2.1 2.1
2.0° 1.4 1.8 1.7 1.6

tion arereported.

Eight individuals participated both times, so the total number of unique participants (49) is eight less than the sum of individuals in the groups (57).

™ Two courses in Group 2 were team-taught, but students rated the team of faculty members as a single entity, so the number of individual faculty
members represented in the groups of Table 2 is two more than the number of courses of Table 3.

" Data is not available from two individuals in this category, so N is two fewer than listed at the top of the column.

“ Data is not available from one individual in this category, so N is one fewer than listed at the top of the column.

Table 2. Faculty characteristics for the entire project and for each intervention group. For years teaching, the average and standard devia-

instructors completed a short online survey after the final student
ratings of teaching were collected for their course. The survey in-
cluded items for faculty to indicate how often they engaged in several
activities related to teaching enhancement and whether they had
participated in a teaching consultation of any sort prior to their in-
volvement in the project.

Further, faculty who received a consultation during the project
rated both the consultation and the instructional consultant, de-
scribed the pros and cons of the consultation, and discussed any
changes they implemented as a result. Instructors in the two inter-
vention groups that received a midterm report on student ratings at
the conclusion of a consultation but who did not have the assistance
of an instructional consultant in interpreting the data (Groups 36 and
4b) also indicated whether they had used the report to reflect on their
teaching. If they had used the report, faculty in these groups rated
how useful it was for improving their teaching. There were three
open-ended items at the end of the survey. Faculty members who
had received a consultation were asked to identify the most useful
and the least helpful aspects of the consultation, and all faculty were
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invited to describe anything else they wanted the research team to
know.

II1. RESuLTS

A. Descriptives

Faculty characteristics for the entire project and for each inter-
vention group are summarized in Table 2. Of the 49 faculty who
participated, 10 (20 percent) were women. This proportion is
slightly higher than the fraction of engineering faculty at the Uni-
versity of Michigan who were women (13 percent) during the time
period of the study. All faculty ranks were represented, and the
sample includes individuals with a broad range of teaching experi-
ence. Twenty-three instructors (47 percent) had received a teaching
consultation sometime in the past.

Course characteristics for the entire project and for each inter-
vention group are summarized in Table 3. The courses spanned all
undergraduate course levels from introductory (100-level) to senior

October 2008



Group la Group 1b Group 2 Group 3a Group 3b Group 4a Group 4b
No consult, No consult, Consult on SGID, SGID, Videotape, Videotape,
Sample no ratings ratings only ratings no ratings with ratings no ratings with ratings
N=55 N=17 N=11 N=9 N=17 N=5 N=17 N=9
100-level 7 (13%) 0 2 2 0 0 2 1
©
5 200-level 8 (14%) 1 2 0 1 1 2 1
[
172}
§ 300-level 17 (31%) 3 4 4 2 1 2 1
O
400-level 23 (42%) 3 3 3 4 3 1 6
2-credit 1 (2%) 1 0 0 0 0 0 0
.'?E 3-credit 11 (20%) 1 4 3 1 0 1 1
O
4-credit 43 (78%) 5 7 6 6 5 6 8
Course size 62 + 46 43 +34 55+32 80 + 60 38+17 45 +24 81 +57 81 +62
Table 3. Course characteristics for the entire project and for each intervention group. For course size, the average and standard deviation
arereported.

(400-level), represented a range of credits from two to four units,
and encompassed a wide range of course sizes.

The assignment of faculty to intervention groups was random,
and several descriptive measures indicate that the groups were
comparable in composition. There were approximately the same
number of participants in each intervention group, and the groups
were similar in terms of faculty demographics (gender and rank),
teaching experience (years at institution and years of teaching ex-
perience), level of engagement in behaviors related to enhance-
ment of teaching, and prior participation in a teaching consulta-
tion. In addition, the groups were roughly equivalent with respect
to course composition (course level, credits, and course size).

A total of 2,579 midterm student ratings of teaching surveys
and 2,296 end-of-term surveys were completed in the 55 partici-
pating courses. Table C1 in Appendix C shows the 95 percent
confidence interval of the average ratings for each of the 17 items,
by intervention group. The groups were similar in terms of initial
teaching ability—an Analysis of Variance (ANOVA) test of the
average student ratings at midterm indicates that no significant
differences existed according to group assignment for any of the
17 items (Fy 43 < 2.01; p = 0.05).

B. Gainsin Student Ratings

Table C2 in Appendix C shows the 95 percent confidence inter-
val of the average normalized gain score for each item on the student
ratings of teaching survey, by intervention group. Every group had
positive gain on some of the 17 items; however, only four of the in-
tervention groups had one or more items in which gains were statis-
tically significant ( p < 0.05), as shown in Figure 1.

The groups that had a consultation informed solely by student
ratings of teaching (Group 2) or by a videotape of their class
(Groups 4a and 4b) had at most one item with a statistically signifi-
cant positive gain ( p < 0.05). However, the groups that had a con-
sultation guided by student feedback from a SGID (Groups 32 and
3b) demonstrated improvement on six and three items, respectively.
Notably, student ratings of “enthusiasm,” “use of techniques to fos-
ter class participation,” and “level of instructor respect towards
students” improved more for faculty who had participated in
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Figure 1. Improvement in student ratings by intervention

group.

consultations informed only by student feedback collected during a
SGID (Group 3a) than for faculty in all other intervention groups.

Further analysis of the results provides some insight into the
value of the instructional consultant. The two intervention
groups that received a consultation but did not receive student
ratings of teaching (Groups 3a and 4a) had statistically significant
positive gains (p < 0.05) for six items and one item, respectively.
For these two groups, a trained instructional consultant assisted
in interpreting the data available to them. On the other hand, the
comparable groups that did receive student ratings of teaching
data (after the consultation) but lacked the assistance of an in-
structional consultant to interpret the data (Groups 36 and 45)
had fewer items exhibiting a significant positive gain (i.e., one
and zero items, respectively).

C. Faculty Perceptions of the Consultation
Figure 2 shows the average response for seven items of the faculty

survey for each of the five intervention groups that had a consultation.
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Wouldrecommend G

to colleagues

Was worth the e

time it took

—
Encouraged me to %/////////////////////////////////////////////////////////A

reflect on teaching

Provided ample O Group 2
suggestions about
my teaching 4 O Group 3a
Group 3b
Resulted in easy @ Group 4a
to design and
incorporate changes ] ®Group 4b
Identified areas of “
my feaching on G

Was helpful in %///////////////////////////////////////////{//////////////%

improving teaching

3 3.5 4

45 5
Average rating (5-point Likert scale)

Figure 2. Response for seven items on the faculty survey by
intervention group. Faculty responses were on a 5-point Likert

scale from 1 (strongly disagree) to 5 (strongly agree).

In general, regardless of grouping, instructors agreed that the consul-
tation was helpful in improving teaching, that it was easy to identify
areas on which to work, and that it was easy to design and incorporate
changes in teaching based on the consultation. Across intervention
groups, faculty also agreed that the instructional consultant provided
ample suggestions about teaching and encouraged the instructor to
reflect on his/her teaching. Finally, across intervention groups, faculty
agreed that it was worth the time it took to complete the consultation
and that they would recommend the consultation to colleagues in
their department.

Despite a number of suggestive differences in faculty perceptions
between intervention groups, none was statistically significant
(Kruskal-Wallis H Test). This alone is an interesting finding, as it
suggests that faculty found consultations informed by the various
kinds of data used in this study similarly valuable. Notably, consul-
tations informed by student feedback from a SGID coupled with
the receipt of a summary report on student ratings (Group 3b) were
rated most highly, even though the rating was not significantly
higher than for the other groups.

About 80 percent of faculty in the two groups that received a
summary report of midterm student ratings of teaching independent
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of the consultation (4/5 or 80 percent in Group 3b; 7/9 or 78 percent
in Group 4b) reported using the data to reflect on teaching. However,
they consistently rated the “helpfulness of the report in improving
teaching” lower than the “helpfulness of the consultation” (3.7/5.0
versus 4.3/5.0 for Group 36 and 3.4/5.0 versus 4.0/5.0 for Group 4b).
Although the instructional consultants had training to interpret stu-
dent ratings data and relate it to strategies for improving teaching,
the research design required consultants 707 to address the student
ratings data with faculty in these groups. Without such guidance, in-
structors may have found the data overwhelming or contradictory,
making it difficult for them to identify “workable strategies for
change” as advocated by Knapper and Piccinin (1999). This hypoth-
esis is supported by one member of Group 45 who noted, “In my
opinion, the ratings did not match the positive feedback that I
received from the consultation.”

The faculty survey also had open-ended items for faculty to
identify the most useful aspects of the project. Among groups re-
ceiving student feedback from a SGID, a consistent theme that
emerged was the importance of the instructional consultant’s class-
room visit for interpreting students’ comments and feedback. One
instructor listed “the process of bringing students to consensus” as
the most useful aspect, and another stated, “getting feedback from
students through a neutral party (mediator) [was useful]. Students
are not always forthcoming when asked directly by the instructor.”
Many instructors who viewed a videotape of the class session noted
its merit during the consultation. For example, one noted, “being
able to see what students were doing while I was lecturing was
helpful.” Other highly valued aspects of the project were the con-
sultation itself and the suggestions provided by the instructional
consultant. One instructor particularly appreciated discovering
“strategies to increase student participation. This is something I
teel I should improve on, and the consultant gave specific and help-
ful suggestions.”

When asked to describe the least helpful aspects of the consulta-
tion, only half of the faculty responded. One participant replied,
“Believe it or not, everything was helpful so I really cannot think of
something that could be considered as LEAST helpful.” Faculty re-
sponses generally involved study design issues, such as suggestions
for changing the student ratings of teaching form, rather than com-
ments about the consultation or its perceived efficacy. However,
two main themes did emerge regarding the least helpful aspects of
the project. First, instructors noted that significant in-class time was
spent administering the student surveys.® For example, a participant
who received a SGID-based consultation stated, “three in-class in-
terruptions was more than I was ready for. I lost a total of about one
50-minute lecture.” Second, a number of instructors commented
that the short time horizon between the consultation and the end of
the term limited their ability to modify their teaching methods or to
assess the effect of making changes. One participant in a video-
based consultation noted:

This was a useful exercise. I don’t think there was much
time to make a substantial change in teaching style for the
current course (that is why I selected agree rather than

3Most in-class time for this project was dedicated to collecting student ratings
of teaching at midterm and end-of-term for comparative purposes. However, a
typical consultation scenario would not require as much assessment as this research

project did.
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strongly agree), since most of it was done around mid-
semester or a little later. I hope to use what I learned in the
future, and I am sure it should improve my overall teaching
style. So my advice is that if one wants to gather more
accurate data, this should continue for a year rather than a
semester, that will help to build better teaching practice and
may be better to observe its overall impact.

Another instructor whose consultation was informed by student
ratings data believed that the short time frame of the study caused
student ratings to decrease, when students failed to perceive imme-
diate improvements after having provided feedback at midterm.
That instructor commented:

What I did not expect was the impact of the assessment on
student expectations. The midterm assessment was okay,
because the students hoped that change could come of the
course. Unfortunately, many of the changes that needed to
be made (e.g., finishing up the textbook that is now only
halfway done, not having a robust system for grading) will
easily take another year. That is not fast enough for this
term’s students. Consequently, the study’s survey at the end
just seemed to upset them more. I would guess it's because it
appeared as if I didn’t listen to their comments in the first
place ... I was disappointed/discouraged at the way the term
played out for this class.

The second common theme in the open-ended comments in-
volved the format of the consultation for the video-based groups. For
this study, the consultation was designed to be learner-focused, with
the learner being the faculty member. In other words, self-reflection,
rather than feedback from the students or the instructional consul-
tant, was the primary technique used. Faculty reaction to this ap-
proach was mixed. Many comments were consistent with this one:

The fact that the focus appeared to be on me evaluating
my own teaching seemed of limited value. I would have
preferred a more informed critique in which the consultant
had viewed the videotape before and could point out
particular issues for discussion.

Other instructors felt that the consultant offered valuable
input and found “seeing the tape, and having a chance to dis-
cuss it with an objective observer” to be the most helpful part of
the project. Although the protocol for viewing the videotaped
class session differed slightly for the two groups (for Group 4a
faculty took the lead in reviewing the videotape, whereas with
Group 4b the consultant identified several key segments before
the consultation), there was a structured consistency within
each group. Thus, the discrepancy among faculty opinions is
more likely to be a function of instructor preference than of
consultant style.

Finally, several instructors responded to the invitation to list
anything else they wanted the team to know about their experience
with the research project. Most thanked the team for allowing
them to participate in the project, and some suggested making the
opportunity more widely available to faculty. One person who par-
ticipated in a SGID-consultation recommended “continuing the
consultations and making them standard practice.”
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D. Changes in Teaching Practice

Faculty in every intervention group that received a consultation
responded to the open-ended item, “Please describe any specific
changes you made in your teaching based on the consultation,” and
27 reported changes they had made. The most commonly cited
change (noted by 10 faculty [37 percent]) was introducing more active
learning into the course. Explaining concepts more clearly was listed
by five instructors (18.5 percent), as was introducing more examples
in class. Other common responses included: managing class time
differently (three responses or 11.1 percent), giving feedback to stu-
dents more promptly (two or 7.4 percent), calling on students by
name more often (two or 7.4 percent), and changing the pace of the
class (two or 7.4 percent). The proportion of faculty who reported
making changes was greatest in the group that received a SGID-based
consultation without midterm student ratings (changes were reported
by 36 percent, 46 percent, 86 percent, 60 percent, 71 percent and 44
percent of the faculty in Groups 15, 2, 3a, 3, 4a, and 45, respectively).

In addition, instructors who had a consultation cited more sub-
stantial changes than those who did not have a consultation. For ex-
ample, this response from one member of Group 4a, “[1] prepared
and used questions and in-class exercises that are more thought-
provoking,” and this one from a member of Group 3a “[1] invited
more questions in class, increased the number of examples present-
ed in class, kept the students better informed about schedules, and
suggested changes to the teaching assistant” are typical of the types
of changes noted by instructors who had a consultation. On the
other hand, faculty who did not have a consultation provided less
detailed descriptions of the teaching changes they had incorporated.
This comment is typical of those from faculty who did not have a
consultation, “I tried to modify my teaching to allow more com-
ments from the class.”

V. DISCUSSION

Faculty who received a consultation guided by student feedback
collected during a SGID saw the greatest gains in student ratings,
rated most aspects of the consultation as high or higher than faculty
who did not receive a SGID, and reported more detailed changes in
teaching than those who did not have a consultation. Although
none of these measures is truly indicative of better student learning,
each suggests some effect on teaching; and taken together, they
provide evidence of the impact of consultations on teaching. There
are a number of possible explanations for this. For example,
Weimer (1990) posits a five-step assessment/feedback model for
changing teaching performance: develop instructional awareness,
gather information, select alternatives, implement a plan, and assess
effectiveness. This model suggests that successful changes in teach-
ing performance require faculty to gather information about their
practice and completely consider alternatives for improvement. Of
the kinds of data in this study, only data from a SGID involved
careful collection, by the instructional consultant, of student feed-
back that was then filtered through the prism of a consultant’s ex-
pertise. Perhaps this approach best exemplifies Weimer’s model.

Another explanation is that the SGID process engages not only
faculty, but students too; students offered concrete suggestions and re-
inforced positive behaviors, and the instructional consultant engaged
the faculty member during the consultation to underscore student
comments. Furthermore, because students define the issues significant
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to them rather than responding to a set of pre-determined categories,
and because the instructional consultant can probe the class to under-
stand the issues more fully, SGIDs allow the instructor to target solu-
tions to students’ expressed needs. The SGID also explores differences
in opinion, so if there is a disagreement in the class, the instructional
consultant will probably understand it more fully than would be the
case from seeing a bi-modal distribution on a ratings item or from
written feedback with no opportunity for further exploration of stu-
dent opinions. There is a third possible explanation for the success of
this approach: because students were positively and deeply engaged in
the improvement process, they may have responded more generously
when rating teaching at the end of the term.

Importantly, consultations informed by other kinds of data were
also effective for some individual instructors. While faculty who
viewed videotaped classes in this study did not have uniform gains in
student ratings when analyzed in the aggregate, some individual
faculty did show major improvement. Half (8/16) of the faculty in
Groups 4a and 45 improved overall (in particular, they had positive
gains from midterm to end-of-term on 12 or more of the 17 student
ratings items), while the other half worsened overall (i.e., they had
negative gains on 10 or more individual items). In fact, one instruc-
tor had a positive gain on every single one of the 17 items, while one
faculty member had a negative gain on every single item. Faculty
perceptions of the video-based consultations also varied—some in-
structors valued the self-reflection while others disliked that aspect
of the consultation. The fact that this intervention was more effec-
tive for some specific faculty than for others suggests that video-
based consults should only be used when they meet the needs of the
individual instructor. Instructors who have previously engaged in
reflective practices about teaching, whether through formal
processes like a consultation or through informal processes under-
taken individually, may be the best candidates for this type of con-
sultation. Further, as Taylor-Way and Brinko (1989) caution, pro-
ficiency in analyzing videotaped material is difficult to develop for
both instructional consultants and clients and it requires a great deal
of concentration, coaching, time, and effort. Thus, this intervention
should be used judiciously.

Consultations informed solely by student ratings data resulted in
limited improvement in student ratings. Only 11 percent (1/9) of
the faculty in Group 2 improved overall while 44 percent (4/9) wors-
ened overall in terms of student ratings. Additionally, faculty in this
group rated most aspects of the intervention lower than other facul-
ty did, and fewer of them reported making changes in their teaching
as a result of the intervention. It is worth reiterating that although
the student survey included only multiple-choice items for this pro-
ject, it could have solicited open-ended student responses, possibly
resulting in better improvements in teaching than exhibited in the
present study. However, doing so would not provide the same ben-
efit as having the instructional consultant in the classroom with the
students to clarify and interpret their comments and explore differ-
ences in opinion, a critical aspect of the SGID-based consultations
that was noted by faculty in those intervention groups.

This study also provides an important understanding of the ac-
tual consultation experience. Potential factors that contribute to the
success of a consultation are numerous, and they might include:
“the number of meetings (and hence, relationship) between the
consultant and client; the presence or absence of feedback; the
model of consultation espoused by the consultant; [instructor] ex-
pectations; personality traits; synergy between consultant and client;
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and institutional climate” (Brinko, 1990, p. 75). Whether the con-
sultation is conducted by professional specialists, trained faculty, or
graduate students might also affect the consultation (Piccinin,
Cristi, and McCoy, 1999). These variables are typically not con-
trolled for or are disregarded in studies of the efficacy of instruction-
al consultation. However, standard consultation protocols devel-
oped for this study and consistent consultant training allows others
to design consultations that may replicate these successful findings.

Another important factor that may have an impact on the con-
sultation is the academic background of the faculty member and the
instructional consultant, especially since successful teaching prac-
tices are likely to vary widely by discipline. For example, Weston
and McAlpine (1999) recommend discipline-specific consultation
approaches, and studies by both Cashin (1990) and Cranton and
Smith (1990) show that discipline can be significantly related to
how students rate instruction. The engineering focus provided by
this research (including the disciplinary expertise of the instructors
as well as the instructional consultants’ backgrounds in science,
technology, engineering, and mathematics) lays the foundation for
comparing practices of teaching and faculty development across
disciplines.

There are, of course, limitations to the present research. As
noted by Hicks (1999), one of the major concerns noted in studies
of instructional consultation is the generally small number of faculty
who seek this form of assistance. As with other studies of instruc-
tional consultation, the relatively small sample size in this research
(49 unique faculty teaching 55 distinct courses) does pose a chal-
lenge to internal validity and statistical power (L’Hommedieu,
Menges, and Brinko, 1990). However, because this sample repre-
sents 12 percent of the eligible population, engineering faculty
teaching undergraduate lecture courses, sample size may be less of
an issue. In addition, like most published studies in which faculty
self-present at university teaching centers (e.g., Cashin and Perrin,
1983; Piccinin, Cristi and McCoy, 1999; Piccinin and Moore,
2002), generalizing from the research sample to the entire popula-
tion of faculty may be problematic. While participants in this study
volunteered without knowing the kind of data they would receive
(thus addressing some of the self-selection limitation because they
could not specify the exact type of feedback they desired), they did
know that the study was sponsored by the University of Michigan's
Center for Research on Learning and Teaching and was supported
by the College of Engineering administration. This may have con-
tributed to some self-selection bias. In fact, for this study, nearly
one-half of the participants had previously received a teaching con-
sultation, so it is likely that they were pre-disposed to seeking feed-
back, and a random sample would have been more representative of
the general faculty core.

Another limitation is that, although faculty motivation is a key
factor in affecting change (Blackburn and Lawrence, 1995), the de-
sign of this study did not necessarily maximize motivation. Brinko
(1993, p. 582) reported that “feedback is more effective when the re-
cipient is able to select the way in which it is conveyed,” and the in-
structional consultants who undertook this study agreed with this
principle. However, creating a controlled environment for this study
required random assignment of faculty to intervention groups, and
as a result, the consultation received may not have been aligned with
each instructor’s individual needs and teaching style. Rarely in prac-
tice would an instructional consultant randomly choose a feedback
process for a faculty member; rather, the instructional consultant and
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instructor would work in tandem to find the best fit for the individ-
ual and the course. The gains in teaching performance realized in
this research might have been even greater had the consultations
been more carefully chosen.

The short duration of this study is also a limitation. Even though
the goal of the SGID is to provide instructors with student feedback
with the purpose of immediately implementing strategies to im-
prove instruction for the specific course (Diamond, 2004), student
ratings of teaching may not reflect this immediacy. Previous re-
search has indicated that consultations informed by some kinds of
data may have a lagged effect such that significant improvement in
student ratings of teaching may not be evident until one to three
years after the consultation (Marsh and Roche, 1993; Piccinin,
1999). The period for this study, from the middle to the end of the
academic term, was just six to eight weeks, so understanding the
long-term impact is beyond the scope of this study. For this reason,
the authors have begun to collect longitudinal data on student rat-
ings of teaching for the faculty involved in this project, with the in-
tention of analyzing the long-term impact of teaching consultations
on performance.

VI. CONCLUSION

The present study makes a unique contribution to the literature
by filling gaps in existing research and providing a systematic com-
parison of the impact of consultations informed by different kinds
of data (i.e., student ratings data, student feedback collected during
a SGID, or a videotaped class session). The study also provides
valuable insight into the consultation experience itself, it employs
standard consultation protocols and trained instructional consul-
tants, and it focuses exclusively on faculty in engineering. Equally
important, it uses multiple modes of assessment (gains in student
ratings, faculty perceptions of the consultation, and reported
changes in teaching practice) to evaluate the impact of the consulta-
tions. Accordingly, this study’s findings should be used to inform
the consulting work of the growing number of engineering teaching
centers (National Academy of Engineering, 2007).

Two principal findings in the data provide insight into the
question: What is the impact of consultations informed by different
kinds of data on the teaching performance of engineering faculty? First,
the efficacy of consultations does vary depending on the kind of
data used to guide them. In general, faculty in the intervention
groups that received student feedback from a SGID had the most
positive impact. Consultations guided by a videotaped class session
had varying success, and the use of student ratings data alone re-
sulted in the least positive effect. Second, an instructional consul-
tant plays a key role in assisting the faculty member to both inter-
pret the available data and identify strategies for improving
teaching. Drawing on their experience and professional judgment,
instructional consultants had the ability to quickly direct faculty at-
tention to specific teaching practices and avoid overwhelming the
instructor with too much information. By way of contrast, instruc-
tors who received feedback data without the assistance of an in-
structional consultant could not benefit from a trained, neutral
third party who invited them to reflect on their teaching or assisted
in interpreting the data. These faculty members may not have
known where to start, never identifying a manageable number of
specific strategies on which to focus.
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These findings suggest three implications for practice. First, be-
cause SGID-based consultations resulted in the greatest overall im-
pact in a variety of engineering settings for instructors of different
experience, SGIDs should be offered systematically and proactively
for engineering faculty whenever possible. Second, data for other
kinds of consultations should be tailored to the individual needs of
the instructor. For example, faculty who are able to view their teach-
ing objectively, who can analyze behaviors from a neutral perspec-
tive, or who use a range of teaching techniques over the course of a
single class session might especially benefit from video-based con-
sultations. Likewise, student ratings data might be particularly use-
ful for faculty with specific, concrete issues (related to class mechan-
ics, for instance). Ideally, data from multiple, complementary
sources should be used to inform the consultation. And third, in-
structional consultants should be available to collaborate with indi-
vidual instructors to enhance their teaching. Such consultants may
be instrumental in helping faculty with the difficult but essential
move from data to strategies for improving their teaching. Al-
though this project does not negate the value of informal consulta-
tions with colleagues, it does underscore the importance of having a
teaching center where engineering faculty can request the assistance
of trained instructional consultants, as well as participate in activi-
ties of the center. This will lay the foundation for building an engi-
neering culture that actively supports teaching and learning and
normalizing the practice of employing instructional consultants in
engineering teaching centers.
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APPENDIX A. SAMPLE STUDENT RATINGS OF TEACHING SURVEY

This version of the midterm student ratings of teaching survey was administered in Groups 1a, 3a, and 4a at midterm. Similar surveys
were administered in all participating courses at midterm and the end of the term.

The University of Michigan
Office of Evaluations & Examinations
Teaching Questionnaire

Evaluating Methods for Improving Teaching in the College of Engineering
Center for Research on Learning and Teaching North and College of Engineering

The Center for Research on Learning and Teaching North (CRLT) and the College of Engineering are conducting a
research study to collect data pertaining to methods of improving teaching in the College of Engineering. One
aspect of this study includes collecting student ratings of teaching at two points in time: at midterm and at the end
of the term. This is the end-of-term student rating of teaching survey.

Your participation is completely voluntary. You may excuse yourself from participating in this survey, in part or
as a whole, at any time during the administration of the survey. Any survey questions may be skipped if you do not
feel comfortable completing them.

For the purposes of research, no individual's comments will be identified by name, gender, age, ethnicity/race or
other combination of characteristics that would reveal his/her identity in this survey. All information collected will
remain confidential.

The data collected through this survey will be given to your course instructor in summary form only; your
responses will be completely anonymous.

Strongly Strongly
agree Agree Neutral Disagree disagree
Overall, this was an excellent Course. . . ... ........ouiiiunineet i, & & & & O

Overall, the instructor was an excellent teacher

Ilearned a greatdeal inthiscourse. . . . ... ... .. ... i
I had a strong desire to take thiscourse. . . ............... .. i
The instructor taught in a manner that served my needsasastudent. . ....................
The instructor gave clear explanations. . . . .............iiuiitnenni i,
The instructor was enthusiastic. . . .. ... ... ... .. ..
The instructor acknowledged all questions insofaraspossible. . . ........................
The instructor treated students with respect. . . . ... .. ... ... .. ... .. ...
The instructor was willing to meet and help students outside of class. . . ...................
The instructor kept students informed of their progress. . .................. .. ... e
The instructorused classtime well. . . ... ... ... ... .. .. .. .. . .
The instructor seemed well prepared foreachclass. .. ...... ... ... .. ... ... ... . ...
Work requirements and grading system were clear from the beginning. . .. ............. ...
The amount of work required was appropriate for the creditreceived. . ....................
The instructor set high standards forstudents. . . .......... ... ... ... ... .. .. .. ... ...
The instructor used techniques that fostered class participation. . .. ......................
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APPENDIX B. CONSULTATION PROTOCOL
FOR GROUP 3B.

Note: At the University of Michigan, the term Midterm Student

Feedback (IMSF) is used in place of the term Small Group Instruc-
tional Diagnosis (SGID).

Pre-class meeting (20-30 minutes). Conducted one to five days

prior to the designated class session.

1) Complete the pre-class meeting form (or take similar notes).

2) Describe the Midterm Student Feedback (IMSF) process to
the instructor (be clear that the instructor will need to leave
the room approximately 25 minutes before the scheduled end
of the class) and show the instructor the MSF form you will
ask students to complete. Also, explain the way in which the
instructor should introduce you to the class.

3) Confirm the time and location of the MISF class session and
schedule a follow-up consultation with the instructor.

Class session

Observation

1) Arrive at least five minutes before class is scheduled to begin
and sit at the back of the class.

2) The instructor should introduce the consultant and explain
that the consultant will work with the students during the last
25 minutes of class.

3) During the class session, quietly observe and record data
(timeline, questions, special events, class map showing inter-
action, and other evidence that may be useful during consul-
tation).

Midterm Student Feedback session

1) Introduce the MSF to the students. Establish the confiden-
tiality of the process, indicate that the instructor invited the
consultant into the class, and mention that CRLT has a long
history of conducting MSFs.

2) Describe the process: students will work in small groups first,
then the consultant will collect information from the entire
class.

3) Distribute the MSF forms, ask students to form groups of
4-8 students each, and allow them approximately ten minutes
to respond to the questions. Instruct students to ensure that
everybody contributes. When about three minutes remain,
give the students a “heads-up.”

4) On the overhead, write your e-mail, indicating that students
should feel free to contact you if there are issues that they pre-
fer to refer privately.

5) Call on group spokespersons to indicate one strength per
group, and probe for details as to why it is a strength (e.g.,
Student: “she has a good pace,” Consultant: “and that is a
strength because....?”). Keep wording as close to students’ re-
sponses as possible and monitor the overall level of agreement
among the rest of the class. Move onto the next group, dis-
cussing another strength. Continue until all strengths have
been listed.

6) Repeat for areas for improvement.

7) Thank the students, collect the MSF forms, and gather your

transparencies.

October 2008

MSF report for instructor

1) Ifit is necessary, transcribe your notes so they are legible (the
notes will be collected for the research project).

2) Prepare an acknowledgement letter without MSF details
using CRLT North letterhead, and use it as a cover sheet for
the MSF report.

3) Create a one or two page typed report that includes a summa-
ry of the process (date of class session, name and number of
course, number of students involved, etc), as well as a list of
strengths mentioned by students and a list of suggestions for
improvement. If it is appropriate, include verbatim students’
comments. Refrain from including evaluative comments
from your observations, as the purpose of the MSF is to focus
on students’ feedback.

4) Make three copies of the report-one for the instructor, one
for your own records, and one for the research team.

Follow up visit (30—45 minutes). Conducted as soon after the

designated class session as possible.

1) Thank the instructor for allowing you to visit the class. Give
the instructor a copy of the MISF report, and reiterate that the
report is completely confidential.

2) Go through list of strengths (one item at a time) and discuss
the instructor’s impressions. Once all the points have been
discussed, ask, “Is there anything surprising in the list?” “Is
there anything that you are glad to hear?”

3) Go through the list of student suggestions for improvement,
making sure the instructor understands each item and has
time to reflect on it. Then, encourage the instructor to think
about strategies to address each item (e.g., do nothing, make
some changes this term, or make some changes in the future).
Ifitis possible, let the instructor develop the strategies.

4) Use your observation notes only to give additional data on
what is being discussed. If you observe something that was
not mentioned in the feedback but that you consider deserv-
ing of immediate attention, offer the data you have and ask
the instructor to reflect on the information.

5) Finish the consultation by recapping and guiding the instruc-
tor about what to do the next time class meets (e.g., thank the
students for feedback, discuss what the instructor will do dif-
ferently or why it is not realistic to do something differently).
Remind the instructor that ignoring the session is a bad idea.

6) Give the report of the midterm student ratings of teaching
surveys to the instructor (try not to discuss the report).

Consultation report for the research project

1) Prepare alegible set of notes describing the entire process.

2) Include the pre-class meeting form.

3) Include your class observation notes, the original student
MSEF sheets, and the transparencies you created during the
class session.

4) Include a copy of the MSF report.

5) Highlight any interesting comments made by the instructor
during the follow-up consultation. Also, list any items from
your personal observation that you discuss during the follow-
up consultation, and describe your overall impressions of the
consultation.
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APPENDIX C. STUDENT RATINGS OF TEACHING FOR EACH INTERVENTION GROUP

Group la Group 1b Group 2 Group 3a Group 3b Group 4a Group 4b

No consult, No consult, COHS}llt on SGID, SGID, Videotape, Videotape,
no ratings  ratings only ratings no ratings with ratings no ratings  with ratings
N=17 N=11 N=9 N=17 N=5 N=17 N=9

1. Overall this was an excellent (3.28,4.35)  (3.64,4.32) (3.32,4.05) (3.64,4.25) (3.69,4.62) (3.39,4.40) (3.23,4.17)

course. (3.42,4.25)  (3.63,4.28) (3.49,4.06) (3.60,4.11) (3.31,436) (3.46,4.25) (3.49,4.06)

5 Overall. the instructor was an (3.64,4.78)  (3.76,4.54)  (3.50,4.15) (3.71,4.61) (3.43,4.88) (3.55,4.73) (3.13,4.29)

excellent teacher. (3.69,4.62) (3.76,4.54)  (3.50,4.31) (3.62,4.32) (3.53,4.66) (3.64,4.64) (3.35,4.20)

(3.29,4.47) (3.91,4.41) (3.65,4.18) (3.74,4.39) (3.94,4.60) (3.74,4.44) (3.72,4.14)
3. Tlearned a great deal in this course.
(3.60,4.40) (3.77,4.29) (3.48,4.09) (3.59,4.19) (3.80,4.21) (3.68,4.34)  (3.68,3.90)

4. Thad a strong desire to take this (3.15,4.20)  (330,4.13) (3.15,4.17) (3.32,4.14) (3.24,4.48) (2.80,4.13)  (3.20,4.21)

course. (3.09,4.08) (3.35,4.10) (3.35,4.14) (3.35,4.10) (2.92,426) (2.73,4.03) (3.17,4.22)

5. The instructor taught in a way that 363421 (339.427)  (3.01,391)  (3.69.427) (332,4.58) (347.437)  (3.06,4.14)

served students” needs. (3.57,427) (3.46,4.30) (3.17,4.10) (3.55,4.20) (3.40,4.35) (3.64,4.37) (3.37,4.00)

6. The instructor gave clear (3.76,4.41)  (3.44,4.42) (3.29,4.06) (3.65,4.45) (3.37,4.48) (3.73,4.51) (3.27,4.25)

explanations. (3.76,4.35)  (3.49,437) (3.34,4.19) (3.60,4.26) (3.61,4.36) (3.69,4.42)  (3.40,4.08)
(3.93,4.84) (4.16,4.68) (4.08,4.68) (3.72,4.88) (4.13,5.07) (4.06,4.76) (3.96,4.71)

7. The instructor was enthusiastic.
(3.94,4.85) (4.04,4.59) (3.85,4.76) (3.58,4.56) (3.91,4.89) (3.97,4.67) (4.10,4.60)

8. The instructor acknowledged all (17474 (415.4.66)  (412,434)  (416,457) (412,4.67) (417.4.62)  (3.96,449)

questions insofar as possible. (4.15,4.63) (4.07,4.60) (4.11,449) (4.11,452) (4.08,4.64) (4.26,471) (4.09,4.41)

9. The instructor treated students with  (420:4.85)  (4.16,476)  (426,4.56) (431,476) (421,481) (422,4.69) (4.03,451)

respect. (420,4.73)  (4.22,4.72) (4.26,4.62) (4.16,4.55) (4.34,4.81) (4.28,4.70) (4.21,4.51)

10. The instructor was willing tomeet  (3-72:471)  (4.05,454)  (3.81,426) (3.81,4.53) (3.97.434) (372.457) (3.77.4.36)

and help students outside of class. 3 77 4 71) (308 446) (3.81,4.15) (3.73,4.35) (3.87,4.44) (3.98,442) (3.73,4.02)

| (332,4.14)  (3.68,4.23) (2.86,3.83) (3.54,4.04) (2.93,4.17) (3.18,4.25) (3.11,4.20)

—_

. The instructor kept students
informed of their progress. (3.41,398) (345,405) (3.10,3.64) (3.10,3.70) (2.82,4.11) (3.07,3.73) (3.15,3.58)

(3.46,4.35) (3.75,4.41) (3.49,4.05) (3.84,4.59) (3.37,4.60) (3.80,4.50) (3.27,4.25)
12. The instructor used class time well.
(3.56,4.53)  (3.79,4.36) (3.52,4.15) (4.08,4.38) (3.47,4.41) (4.03,4.49) (3.61,4.10)

13. The instractor seemed well (3.96,4.49)  (4.24,4.60) (3.95,438) (431,4.82) (3.56,4.76) (4.12,4.65) (3.72,4.48)

prepared for each class. (4.10,4.60) (4.25,4.62) (4.14,4.60) (4.11,4.66) (3.85,486) (4.26,477) (3.95,4.42)

14. Work requirements and grading (3.61,4.43) (3.89,4.46) (3.62,4.21) (3.97,4.32) (3.48,4.30) (3.85,4.34) (3.12,4.36)
system were clear from the
beginning. (3.84,4.23) (4.03,4.41) (3.74,4.19) (3.90,4.22) (3.77,4.35) (3.94,4.28) (3.92,4.24)

15, The amount of work required was 333422 (379.427)  (345,3.97)  (384,4.16) (342.429) (3.70,435) (297.427)

appropriate for the credit received. 3 5, 4 36)  (367,432)  (3.36,4.16) (3.80,4.13) (3.13,441) (3.73,4.16) (3.74, 4.06)

16. The instructor set high standards (64436 (381,439)  (391,447)  (4.00,441) (3.99,457) (3.78,452)  (3.88,4.23)

for students. (3.71,432)  (3.84,4.17) (3.77,4.25) (3.90,4.07) (3.73,4.41) (3.65,4.50) (3.87,4.17)

17. The instructor used techniques that (09 4.15)  (3.02,3.92)  (3.22.3.90)  (3.16,430) (3.43,4.66) (3.40,436) (3.27.4.15)

fostered class participation. (3.20,4.15) (2.98,3.81) (2.97,3.87) (2.75,3.90) (3.21,4.65) (3.06,430) (3.30,4.16)

Table C1. Mlidterm and end-of~term student ratings for each item by intervention group. The first row listed for each item is the 95 percent
confidence interval for the average midterm rating, and the second row is the 95 percent confidence interval for the average end-of-term rat-
ing. Student responses were on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).
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Group la Group 1b Group 2 Group 3a Group 3b Group 4a Group 4b

No consult, No consult, Cons.ult on SGID, SGID, Videotape, Videotape,

no ratings  ratings only ratings no ratings  with ratings  no ratings  with ratings
N=T7 N=11 N=9 N=17 N=5 N=17 N=9
0.02 0.01 -0.06 0.08 0.27 0.07 -0.03

1. Overall this was an excellent course.
(-0.11,0.16)  (-0.14,0.16) (-0.16,0.03)  (0.00,0.17) = (0.05,0.49) (-0.12,0.26) (-0.23,0.17)

2. Overall, the instructor was an 0.17 -0.10 -0.14 022 -0.16 0.03 0.03
excellent teacher. (-0.13,0.48) (-0.42,0.22) (-0.37,0.08) ' (0.03,0.40) (-1.58,1.27) (-0.20,0.25) (-0.14, 0.20)
-0.08 0.12 0.09 0.16 0.25 0.08 0.12

3. Ilearned a great deal in this course.
(-0.30,0.14)  (-0.01,0.25) (-0.08,0.25) = (0.07,0.26) (-0.12,0.62) (-0.02,0.19) (-0.02, 0.26)

4. Thad a strong desire to take this 0.04 0.01 -0.05 -0.02 0.20 0.07 -0.04
course. (-0.16,0.25)  (-0.11,0.13)  (-0.22,0.13) (-0.21,0.17) = (0.06, 0.34)  (0.03,0.11)  (-0.16, 0.08)

5. The instructor taught in a way that -0.02 -0.14 -0.16 0.09 0.09 -0.10 0.00
served students’ needs. (0.15,0.11)  (-0.50,0.23) (-0.36,0.04) (-0.02,020) (-0.21,0.39) (-0.30,0.10) (-0.21,0.20)

0.05 0.01 -0.12 0.10 -0.06 0.07 0.08

6. The instructor gave clear explanations.
(-0.08,0.17)  (-0.23,0.24) (-0.34,0.10) (-0.18,0.38) (-0.55,0.43) (-0.07,0.21) (-0.14,0.29)

-0.02 0.20 0.21 0.31 0.30 0.10 0.06
(-0.53,0.48)  (-0.04,0.43) (-0.74,0.31) = (0.10,0.52)  (-0.10,0.70) (-0.27,0.47) (-0.21,0.33)

7. The instructor was enthusiastic.

8. The instructor acknowledged all 0.12 0.16 -0.24 -0.03 0.01 -0.21 0.00
questions insofar as possible. (-0.20,0.45) (-0.11,0.42) (-0.66,0.18) (-0.58,0.52) (-0.38,0.40) ' (-0.40,-0.02) (-0.23,0.22)
9. The instructor treated students with 0.23 0.00" -0.22 0.30 -0.53 -0.09 -0.16
respect. (-0.23,0.68) (-0.27,0.27) (-0.63,0.20) = (0.12,0.48) (-2.44,1.38) (-0.25,0.08) (-0.53,0.21)
10. The instructor was willing to meet and -0.04" 0.08 0.05 0.11 -0.04 -0.01 0.15
help students outside of class. (-0.34,026)  (-0.10,025) (-0.12,021) (-0.24,0.46) (-0.37,0.28) (-0.31,0.28) (-0.12,0.42)
11. The instructor kept students informed 0.03 0.09 -0.07 0.20 0.01 0.22 0.21
of their progress. (10.25,031)  (-0.17,0.36) (-0.49,0.34) (-0.05,0.46) (-0.50,0.52) (-0.01,0.45) (-0.05,0.48)

-0.45 0.03 0.11 0.02 0.06 0.12 -0.02
(-1.33,0.42) (-0.10,0.15) (-0.34,0.12) (-0.36,0.39) (-0.26,0.37) (-0.27,0.04) (-0.28,0.23)

12. The instructor used class time well.

13. The instructor seemed well prepared -0.22 -0.10 -0.58 0.25 -0.84 -0.39 -0.07
for each class. (-0.63,0.18)  (-0.44,0.23) (-1.21,0.05) (-0.05,0.55) (-3.23,1.56) | (-0.74,-0.04) (-0.36,0.22)
14. Work requirements and grading 0.02 -0.08 -0.03 0.08 -0.25 0.00 -0.31
system were clear from the beginning.  (.0.25,0.28)  (-0.35,0.18)  (-0.16,0.09) (-0.13,0.28)  (-0.90,0.41) (-0.18,0.18) (-0.81, 0.19)
15. The amount of work required was -0.22 -0.40 -0.10 0.01 0.03 0.10 -0.19
appropriate for the credit received. (-0.55,0.10)  (-1.37,0.57) (-0.33,0.13) (-0.19,0.21) (-0.20,0.25) (-0.04,0.24) (-0.61, 0.24)
16. The instructor set high standards for -0.01 0.12 0.21 0.22 0.24 0.01 0.02
students. (-0.12,0.10)  (-0.10,0.33) = (0.10,0.32) (0.08,0.37)  (0.17,0.30) (-0.20,0.23) (-0.15,0.19)
17. The instructor used techniques that -0.04 0.04 0.02 0.26 -0.05 0.06 -0.06
fostered class participation. (-0.21,0.14)  (-0.10,0.17)  (-0.20,0.25) = (0.14,037) (-0.61,0.52) (-0.28,0.39) (-0.33,0.21)
Number of items with positive gain 8 11 4 15 10 10 7
Number of items with significant
positive or negative gain 2 0 ! 6 3 3 0
Number of items with 0 0 ) 6 3 1 0

significant positive gain

* For these entries, NV is one fewer than listed at the top of the column because the average midterm rating for one course was 5.0, and this course was
excluded from calculation of the average normalized gain to avoid a “divide by zero” error.
Table C2. Average normalized gain score for each item by intervention group. The top entry for each item is the average normalized gain,
and the bottom row is the 95% confidence interval. Items for which the average normalized gain is statistically significantly different from zero
are shaded. Student responses were on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).
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