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We present a measure, which we have named the Pedagogical Expectancy Violation Assessment �PEVA�, for
instructors to gauge one aspect of the success of their implementation of pedagogical reform by assessing the
expectations and experiences of the students in the classroom. We implemented the PEVA in four physics
classes at three institutions that used the Student Centered Active Learning Environment for Undergraduate
Programs �SCALE-UP� pedagogy in order to gain an understanding of students’ initial expectations, how those
expectations are shifted during early classes, and what students report experiencing at the end of the semester.
The results indicate appropriate shifts in student expectations during orientation, but some gaps between
student expectations and experiences persisted. Students rated the communication aspects of SCALE-UP as
desirable and indicated an overall positive affect toward the pedagogy, indicating that violations of their initial
expectations were largely positive. By studying the patterns of the shifts in students’ expectations and gaps
between those expectations and their experiences, we gain insight for improving both the orientation of the
students and the implementation of the course.
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I. INTRODUCTION

Imagine the stereotypical introductory science class at a
large university. Chances are, you pictured an amphitheater
or rows of desks, a projector aimed at the front of the room,
and an instructor facing a sea of students while lecturing.
While we have all experienced this situation as students and
instructors, some classes break this norm. Pedagogical re-
forms often push aside the elements that are foundational to
our conceptions of classes—such as lecture—in favor of cre-
ating an environment conducive to multiple interactions.
While we know that such reform can have a positive impact
on learning outcomes, we do not often consider the jarring
reality for a college student entering a classroom that is not
only physically different, but also promotes participation in
ways that are perhaps unfamiliar or uncomfortable.

In this paper, we explore the phenomenon of how students
react to reformed pedagogy—specifically the Student Cen-
tered Active Learning Environment for Undergraduate Pro-
grams �SCALE-UP� pedagogy.�1,2� By first grounding this
research in previous literature about SCALE-UP and then
explaining the expectancy violation framework,�3,4� we set
the stage for understanding students’ expectations and expe-
riences in reformed classes. We then present a structure for
investigating those expectations and experiences in the form
of a customizable survey. The results from our implementa-
tion of that survey have practical implications for instructors
of reformed courses, as well as insights for considering how
our students view their learning environments.

II. BACKGROUND

Students can learn more when they interact with faculty,
collaborate with classmates, and are actively involved.�5–7�
For instance, students in SCALE-UP showed better improve-
ment in conceptual understanding than did students in lecture
classes, as demonstrated by higher normalized gains on force

and motion concept tests.�2� Such results are not uncommon
among reformed pedagogies.�5� Furthermore, the problem-
solving abilities of students in SCALE-UP sections are as
good or better than the abilities of students in traditional
sections. SCALE-UP sections report higher rates of class at-
tendance and a substantial reduction in failure rates, particu-
larly for women and minorities.

Although reform pedagogies have often been
demonstrated�2,5–7� to yield vastly improved student learn-
ing over traditional instructional methods, some failures have
been reported �see e.g., Fig. 1 of Ref. �5�, where a few “in-
teractive engagement” courses fall close to the average nor-
malized gain line representing the average for “traditional”
courses�. Furthermore, over half of the articles addressing
efforts to promote change in the instructional practices of
science, technology, engineering, and mathematics �STEM�
faculty as reviewed by Henderson et al.�8� offered little or
weak evidence of support for change strategies, and no ar-
ticles offered strong support. Indeed, we may wonder why
some promising pedagogical approaches do not succeed and
why others are only successful in certain implementations.

In this vein, there have been a number of attempts to
understand student attitudes as a dynamic of reform. For ex-
ample, in SCALE-UP implementations, students felt that al-
though the class was worthwhile, they noted that they could
receive the same grade with less effort in a lecture section.�2�
A few survey tools have also been created to specifically to
look at expectations in physics. One of the first of these was
the Maryland Physics Expectations Survey �MPEX�.�9,10�
Its main finding was that student expectations of what sci-
ence is and what goes on in science courses deteriorate
�away from those desired by experts� after completing intro-
ductory coursework. Halloun and Hestenes’ Views About
Sciences Survey �VASS� �Ref. �11�� found that student per-
spectives correlated significantly with physics achievement
and postulated that these views may be major determinants
of what is learned. The most recent attitude survey used for
measuring physics expectations is the CLASS, Colorado
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Learning Attitudes about Science Survey,�12� whose findings
replicate the earlier work in that most teaching practices
caused drops in student scores. In any event, existing instru-
ments mostly probed student attitudes toward science by
comparing them with attitudes of expert scientists. However,
when probing student expectations of instruction itself, there
are no such “expert” attitudes: we have no reason to believe
that there is a preferred set of pedagogical expectations that
one has upon entering a physics classroom. In fact, we ex-
pect that students’ expectations regarding the course will
vary somewhat depending on their individual experiences.
Moreover, existing instruments do not address the instruc-
tor’s efforts to calibrate the students’ pedagogical expecta-
tions or the manner in which those expectations are met
throughout the semester.

We propose that a piece of the reform puzzle that has been
missing is this interaction between what students expect
from a college class and what they experience in a reformed
pedagogy class. We utilized the framework of expectancy
violations to explore this interaction. Expectancy violation
uses the assumption that people have expectations about the
interactions they participate in and specifically about the be-
havior of other people in those situations, an assumption that
is not very different from those taken in literature about
framing;�13� this set of expectations affects what people no-
tice and how they act in those situations. If those anticipated
behaviors do not occur �or alternative behaviors occur in-
stead�, this is called a violation of expectations. When expec-
tations are violated, that action may be evaluated either posi-
tively or negatively.�3,4� We have all experienced both
extremes; for example, a stranger holding open a door may
represent a positive violation, while a stranger standing too
close on the bus may represent a negative violation.

The positive or negative value people attribute to expect-
ancy violations varies in terms of strength; for example, a
violation may be seen as slightly negative or strongly posi-
tive. When a violation occurs, the person whose expectations
have been violated will make an assessment based partially
on communicator characteristics �e.g., gender, personality�
and relationship characteristics �e.g., is the communicator a
close friend or a stranger?�. Such characteristics affect both
the interpretation and the evaluation of the violation. For
example, if an instructor and student are speaking one-on-
one and the instructor takes a step closer to the student, the
student may interpret that action either as an aggressive act
or as a sign of affection.

A person’s expectancies include a range of acceptable
�and unacceptable� behaviors; this range is influenced by
considerations such as knowledge of the other person. Ac-
tions that fall outside of this range are identified as viola-
tions.�14� When the other person is unknown—as is typically
the case when students start a new class—cultural norms and
contextual cues are the primary sources of expectancies.
Therefore, our focus is primarily on classroom and instructor
factors that may or may not deviate from what students ex-
pect based on the previous classes they have taken.

While students and instructors both enter the classroom
with expectations about how the class will proceed, those
expectations may not be the same.�15� Furthermore, expec-
tations held by both instructors and students can impact be-

haviors in and perceptions of events in the classroom.�16�
When students’ expectancies are negatively violated, the vio-
lation can have negative implications for how students view
the class and the instructor. Indeed, the strength of students’
initial expectations of nonverbal immediacy �behaviors in-
tended to reduce the psychological distance between commu-
nicators, e.g., eye contact�, coupled with the strength of the
violations of those expectations, accounted for more of the
variance in learning performance than did simply assessing
instructor immediacy.�17� As instructors’ violations of ex-
pectations �such as displaying anger in the classroom� in-
creased, students displayed more dissatisfaction toward the
instructor and the class content.�18�

Students’ initial set of expectations, which are based on
previous experiences, are influential in both their perceptions
of the class as well as their learning. For example, one study
showed that students’ expectations of future success in chem-
istry classes �and therefore students’ willingness to enroll in
future chemistry classes� were affected by past negative or
positive experiences.�19� Other research has demonstrated
that when students’ expectations are met or the experience is
more positive than expected, they report more learning and
satisfaction than when expectations are not met.�20,21� Fur-
thermore, when students’ expectations were violated �e.g.,
professors were less clear than students expected�, their mo-
tivation to learn and perceptions of their own learning were
reduced.�22,23�

In summary, students’ previous experiences in classrooms
inform their expectations. These expectations and the extent
to which they are met affect students’ satisfaction, motiva-
tion, and perhaps even their ability to learn. While little work
has been done that explores the connection between learning
gains on standardized measures and expectancy violations,
existing literature does suggest that we should consider the
implications of not meeting students’ expectations. Indeed, in
light of these results, we suspect that investigating the com-
plex relationship between students’ expectations and their
perceived experiences in reformed physics classes is an im-
portant step toward understanding what makes for successful
implementations of pedagogical reforms that have demon-
strated the potential to produce strong learning gains.

Toward that end, we approached this research with several
goals. First, we sought to uncover students’ expectations be-
fore they attended the first class meeting of SCALE-UP. Sec-
ond, we wanted to examine how those initial expectations
shifted when students were oriented toward the reformed
pedagogy. We also wanted to compare what students re-
ported experiencing during the semester with what they had
expected. Finally, we sought affective responses to the re-
formed pedagogy in order to gauge whether the students had
an overall positive or negative perception of SCALE-UP af-
ter the course was over.

III. STUDY DESIGN

To meet these goals, we created a measure called the
Pedagogical Expectation Violation Assessment �PEVA�,
which is a structure for investigating students’ initial expec-
tations about a course and assessing how they are shifted
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during an orientation to that course and also the degree to
which those expectations are met. The particular questions
that we used in this implementation of the PEVA are specific
to SCALE-UP, but the method of analysis and interpretation
are general to any course of interest. Notably, one could re-
design the questions to use the PEVA for traditional lecture
sections, laboratories, or recitations, but the PEVA is perhaps
most useful as a tool to learn about students’ reactions to
pedagogical reform that is new to them. In this section, we
will discuss the SCALE-UP classes we investigated and the
design of the PEVA and supporting components that com-
prised the surveys we used.

A. Environment

SCALE-UP is a pedagogical reform that was developed at
North Carolina State University in the 1990s, initially for
large introductory physics classes. This pedagogy empha-
sizes collaborative learning and is organized around maxi-
mizing both the variety and quality of interactions in the
classroom. Given the myriad of unique features that com-
prise the SCALE-UP approach, an examination of this set-
ting provides an interesting insight into the effects of such a
reform. Features of a SCALE-UP classroom include round
tables, each of which seats 9 students in groups of three, an
instructor station in the center of the room, and name tags for
each student. Depending on enrollment, which can be 100 or
more, one or more teaching assistants are present in the
classroom during regular class time, and they share some of
the teaching responsibilities with the lead instructor. While
implementations vary among institutions, ones that take full
advantage of the classroom generally require students to
work together on problems, make informal presentations to
the class, and participate in an ongoing dialog with the in-
structors. The instructor and teaching assistants also directly
intervene with individual students, asking them questions as
they work and providing assistance when required.
SCALE-UP thus provides a variety of modes of communica-
tion: between students, from students to the class, between
instructor and class as a whole, and between individual stu-
dents and instructors.�24� These additional avenues of com-
munication constitute a significant dimension of SCALE-
UP’s success, and we were particularly interested in this
increase in communication opportunities, given the role that
informal communication plays in learning�25� and the differ-
ence in the types of communication between SCALE-UP and
traditional courses.�24�

However, with all of the advantages of SCALE-UP comes
a challenge to implementation that is not unique among
pedagogical reforms: students may not expect the kind of
work they will be required to do during class time. Our pilot
study indicated that many students enrolling in a physics
class expect to passively take notes from a lecture in an
amphitheater-style classroom, and they expect to attend a
laboratory section at another time and in another place.�26�
An instructor teaching a pedagogically reformed class, espe-
cially one with such a visibly unorthodox classroom, is likely
to experience a room full of hesitant faces on the first day of
class. This hesitation is emphasized when students are not

fully aware of the nature of the course in which they have
enrolled. For example, after a single SCALE-UP class meet-
ing, one of the authors �J.G.� received an email asking
whether he was “ever going to lecture and actually teach
anything” by a student who subsequently dropped the course
in favor of a traditional section.

To minimize the degree of this hesitation and resistance to
change later in the semester, instructors of pedagogically re-
formed classes must prepare the students by realigning the
students’ expectations toward the instructor’s design for the
course as soon as possible. Because the implementation of
SCALE-UP varies between institutions �and even between
instructors�, there is no generic script that is followed to
introduce the students to the reformed class. The SCALE-UP
website and wiki�27� provide example notes for first class
meetings. Some activities that have been used include col-
lecting and discussing rumors about what students previously
heard about SCALE-UP, forming post-hoc groups and run-
ning a “game of science” activity,�28� and defining a coordi-
nate system and origin in the classroom and having each
table of students determine the location of their table by
using meter sticks. These orientation activities do more than
simply review the syllabus, as they actually engage the stu-
dents in sample tasks that demonstrate the instructor’s aware-
ness of and intent to fully utilize the SCALE-UP room.

B. Survey

Because of this orientation of the students, implementa-
tion of the PEVA requires three surveys: Survey No. 1 ob-
tains students’ initial expectations about the class, Survey
No. 2 obtains students’ expectations after being introduced to
the reformed pedagogy, and Survey No. 3 obtains students’
perceived experiences after most of the semester was over. It
is important to note that the experiences the students report
may not precisely reflect an objective observation of what
occurs in the classroom, although one of the authors �A.G.�
performed such an observation of SCALE-UP and found
through interviews that student perceptions are not far from
her objective observations.�24� Nonetheless, our interest was
in what students felt they had experienced, because it is those
perceptions which help determine the students’ affect.�20�

While Survey No. 1 would ideally have been given when
the students first enrolled in the course, we gave it at the
same time as Survey No. 2. Those two surveys were given
during the first week, either in class or online, depending on
the instructor’s ability to provide class time for the survey.
Survey No. 3 was given during the final two weeks of the
course.

In addition to the PEVA, we included an open-ended
question as Part 1 on Survey No. 1, and three open-ended
questions as Part 1 on Survey No. 3. These questions were
about what kinds of communication they expected or expe-
rienced in SCALE-UP, and were used to help establish the
validity of our chosen PEVA questions. We also included an
established measure of communication violation attitude as
Part 2 on Survey No. 2 and Part 3 on Survey No. 3. Finally,
Part 4 of Survey No. 3 is a short list of affective questions
about the pedagogy itself. All three surveys are included as
an appendix to this paper.
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1. Pedagogical Expectancy Violation Assessment (PEVA)

To create a set of questions for use in the PEVA, we first
identified thirteen salient features of a generic SCALE-UP
physics class. Two additional items: “computer programming
or simulations” and “to memorize equations” were included
because of their relevance specifically to the classes at North
Carolina State University. These fifteen items, which are
listed in the appendix, were identified through an examina-
tion of previous literature on SCALE-UP and reflections on
experiences in the SCALE-UP classroom by all three authors
�two as instructors, one as an observer�, and refined after a
pilot study.�26� We did not expect that the thirteen items
would span the space of reforms in SCALE-UP �for ex-
ample, a SCALE-UP instructor who validated the relevance
of our list noted that we omitted a feature: “the use of tech-
nology to provide real time feedback to the instructor”�.
However, we chose these items because of our particular
needs. For example, we wanted to know if our orientation to
the class made students expect the level of group work that
we required of them.

In order to check the internal consistency of our PEVA
items, we used the coefficient of reliability. We checked the
PEVA items for each survey at each school; Cronbach’s al-
phas ranged from 0.62 to 0.83, which all were within the
acceptable ranges.�30� We did not use a factor analysis to
establish a few specific features of SCALE-UP, or pedagogi-
cal reform in general, because reform efforts vary greatly,
even among SCALE-UP implementers.

On Survey No. 1, students were asked to indicate how
often they expected that they would experience each of the
fifteen activities when they first enrolled in the class. On
Survey No. 2, they were asked how often they expected to
experience those same activities in their particular
SCALE-UP course after orientation to the SCALE-UP peda-
gogy. On Survey No. 3, the students were asked how often
they experienced those activities. The student responses were
on a 7-point scale, ranging from “very infrequently” to “very
frequently.” Again, we were interested in the students’ per-
ceptions rather than an objective account of the students’
activities that might be obtained through observing the
classes themselves. This decision follows in the steps of pre-
vious expectancy violation and experience research.�20�

Our intention for using the PEVA was to show how much
students’ expectations shifted after being introduced to
SCALE-UP, and whether those expectations were met by
their perceived experiences. Unfortunately, because we did
not have access to the students before they first attended
class, we were unable to ask for their expectations when they
first enrolled. Therefore, when students took Survey No. 1,
they were asked to recall previous expectations rather than
reporting how they currently felt. Seeing the unorthodox
classroom might therefore have introduced some bias in their
results. We were unable to eliminate this potential bias; how-
ever, informal discussions and interviews with students lend
credibility to our results.�24�

2. Communication violation attitude measure

To assess how students evaluated the communication they
were told to expect, we used items based on previous work

with classroom expectations�29� to gauge students’ attitudes.
Students were asked to respond on a 7-point bipolar scale to
ten pairs of adjectives such as expected or unexpected and
appropriate or inappropriate. Several items were reversed on
the measure when given to students; these items were subse-
quently adjusted so that a higher number was reflective of
students having a more positive affect for the communication
they were told to expect �in Survey No. 2� or that they ex-
perienced �in Survey No. 3�. All ten items were combined
into a single score, as appropriate for this particular measure.
We used this score on the two surveys to determine whether
students perceived the nature of the communication in
SCALE-UP positively and whether their attitudes regarding
that communication shifted over the course of the semester.

3. Affective questions

In part 4 on Survey No. 3, we included six affective ques-
tions regarding SCALE-UP �see appendix�. Participants were
asked to indicate their agreement with these statements on a
7-point scale ranging from “strongly disagree” to “strongly
agree.” We used the results from these questions to speak to
the overall affective success of the pedagogy, which was then
compared to the results from the PEVA. Further affective
questions could have been added to determine whether stu-
dents perceived each individual activity on the PEVA as
positive or negative; however, we deferred that assessment
for future work.

C. Implementation

During the Fall 2008 semester, the surveys were adminis-
tered to four different SCALE-UP classes at three different
institutions: North Carolina State University �NC State�, Old
Dominion University �ODU�, and the University of Pitts-
burgh �Pitt�. We chose ODU and Pitt because they used rela-
tively new implementations of SCALE-UP that had been di-
rectly adapted from NC State, with significant contributions
from two of the authors �J.G. and R.B.�. Including these
institutions allowed us to compare implementations between
various student populations. Because populations varied, it is
reasonable to expect that students may have different expec-
tations of an introductory physics course; using the PEVA
would allow us to identify such differences and could pro-
vide feedback to instructors for adjusting their orientation to
reflect their particular students.

The NC State course was a second-semester course, and
some of the students had previously been enrolled in a
SCALE-UP course; however, the structure of the course was
not advertised well, so we had reason to believe that many of
the students in the class would not be expecting reformed
pedagogy. ODU, which was using SCALE-UP for the first
time, was running two sections of SCALE-UP for first se-
mester physics, taught by two different professors. Class H
was an honors course while class G consisted of a general
population. One of the authors �J.G.� assisted at ODU as a
consultant during the first week �but not the first day�, per-
forming the role of a teaching assistant during class and ad-
vising the teaching assistants and instructors. Pitt ran one
section of the class. It was the second year that they used
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SCALE-UP, but the previous year had been honors students
while this year consisted of a general population. The cur-
ricula differed between the schools as well; NC State and Pitt
both used Matter & Interactions 2nd Edition,�31� while
ODU used Understanding Physics.�32�

Students were told that Surveys No. 1 and No. 2 were
about their expectations of the course, and that Survey No. 3
was about their experiences. At NC State and ODU, the sur-
veys were administered during class time. At NC State, the
surveys were online and most of the students in the class �81�
completed Surveys No. 1 and No. 2, and 61 completed Sur-
vey No. 3. At ODU, the surveys were given on paper, and
nearly all students completed Surveys No. 1 and No. 2 �25 in
class H and 36 in class G�, while slightly fewer completed
Survey No. 3 �22 in class H and 28 in class G�. At Pitt, the
surveys were online and students were asked to complete
them outside of class. There were considerably fewer re-
sponses at Pitt, with only 16 students, less than half, com-
pleting Surveys No. 1 and No. 2 and only 8 completing
Survey No. 3. No students received compensation or course
credit for completing the surveys, which were completely
anonymous. In total, 158 out of approximately 200 students
took the first survey and 119 took the second. At Pitt, the low
response rate created a potential bias in the responses, as
many students did not complete it. We do not know the rea-
sons for this lack of participation, but we suggest that it’s due
to the online, outside-of-class implementation of the surveys.

Below we present the results of our surveys as a starting
point to discuss not only the success of the SCALE-UP
implementations, but also the students’ expectation shifts and
perceived experiences. Such results point to the potential
utility of this information to allow instructors to meet their
goals. Additionally, the two different classes at ODU will be
compared to demonstrate how different implementations of
the same pedagogy, with different student populations, can
address student expectations and experiences.

IV. RESULTS

A. PEVA results

The mean score for each question on the PEVA is dis-
played on Figs. 1 and 2, grouped by school, for each of the
three surveys: initial expectations, expectations after orienta-
tion to the SCALE-UP pedagogy, and their experiences at the
end of the semester. The error bars indicate the standard error
for each of those means. We used the Wilcoxon Mann-
Whitney nonparametric test�33� to compare the means and
distributions where applicable. We did not track individual
students, so when we speak of a shift in expectations, we
refer to the expectations of the class as a whole. To whit,
even when the mean undergoes a significant shift, there may
be individual students who do not experience the shift �or
may even experience that shift in the opposite direction�. The
differences between the two classes at ODU will be explored
in a later section; for the purposes of this analysis, we
grouped those classes together unless otherwise noted.

1. Initial expectations

When students enroll in a physics course, they expect to
participate in certain activities or environments and not in

others. Of the fifteen items proposed in our PEVA, students
from all three schools reported expecting, with a mean score
of 5.0 �somewhat frequently� or more: lecture, doing re-
quired reading, an amphitheater classroom, a separate labo-
ratory section, that missed classes would be harmful to their
learning, and memorizing equations. At Pitt, students also
expected a grading curve. These aspects are common in tra-
ditional introductory physics courses; additionally, experi-
ences from previous college courses probably contributed to
these expectations. Worth noting is that students expected
that they would do the required reading and that they under-
stood the value of attending class.

Students from all three schools reported not expecting to
explain their work to the class, with a mean score under 3.0
�somewhat infrequently�. Indeed, it is uncommon in an in-
troductory college physics course for students to be asked to
make even informal presentations of their work. The means
on the remaining eight items ranged between 3.0 and 5.0
among the schools and varied somewhat between them due
to their specific environments.

2. Shifts in expectations

Most items on our PEVA characterized a significant shift
of the students’ expectations from when they enrolled for the
course to the completion of their class orientation. In all
cases where a shift in expectation occurred, that shift was in
the direction of what the instructor wanted students to expect
�see Table I�.

Two items carried no noticeable shift at more than one
school. “Missed classes would be harmful to my learning”
did not change significantly at NC State or Pitt, but it did
change at ODU, with students expecting missed classes to be
more frequently harmful to their learning. “Doing required
reading” did not change at ODU or Pitt, but at NC State,
students came to expect more reading. Note that for both of
these items, the orientation moved the students to approxi-
mately the same level of expectation regardless of the insti-
tution or the initial expectations of the students.

A third item, “memorizing equations,” did not shift at Pitt
but did at both NC State and ODU, with students reducing
their expectations for memorization. Two further items may
have shifted at Pitt, but the significance was borderline �p
=.05�: expectations for both “lecture” and “grading curve”
may have been reduced. Again, at both NC State and ODU,
students report lowered expectations after orientation.

3. Comparing expectations and experiences

Ideally, an instructor will be able to shift students’ expec-
tations during the orientation to prepare the students ad-
equately for the course. However, this is not always the case.
We note four distinct patterns that represent how the stu-
dents’ expectations were shifted in comparison with their re-
ported experiences for specific items. In Fig. 3, we display
prototypical examples of the four patterns: success, under-
shooting, overshooting, and failure.

a. Success. The signature of a success for a particular
item was a shift in expectations in the desired direction
thanks to the orientation, followed by a reported experience
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that was the same as those expectations. Ideally, all items on
a PEVA would fit into this category, as a “success” pattern
indicates that the implementation of the class matched what

the students expected after their orientation. Four items at
NC State and six items at ODU can be considered successes.
Two items were “to interact with my instructor during class

FIG. 1. �Color� The extent to which students at each school initially expected �blue, first column�, expected after orientation �green,
second column�, and experienced �orange, third column� items 1–8 on the PEVA.
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time” and “to discuss my work with my classmates during
class time,” both of which emphasize the increase in class-
time communication for the reformed pedagogy. This result

is particularly optimistic because we feel that the use of mul-
tiple communication methods is integral to the success of
SCALE-UP.

FIG. 2. �Color� The extent to which students at each school initially expected �blue, first column�, expected after orientation �green,
second column�, and experienced �orange, third column� items 9–15 on the PEVA.
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b. Undershooting. In this category, the students’ expecta-
tions shift in the appropriate direction, but not all the way to

meet their experiences in the class. In other words, the ori-
entation to the class was not sufficient for the students to be
prepared for these aspects of the class, which is indicative of
the need for more training in these areas. Four items at NC
State and four at ODU fell into this category, with an overlap
on three items, which are shown in Table II. Particularly
surprising is the students’ resistance to shift their expecta-
tions regarding the classroom more fully after orientation,
considering that in the case of NC State and ODU, they took
the survey in that classroom.

One item at Pitt was possibly in this category, but the
significance of a shift in expectations was borderline �p
=.05�. Students shifted their expectations after being told
that there was no grading curve in the course, but they re-
ported less frequent experiences of a grading curve than ex-
pected. This finding may be due to simple disbelief on the
part of the students; if their previous science classes used a
grading curve, then it is reasonable for them to expect this
class to do the same even when the instructor informed them
otherwise. Interestingly, neither ODU nor NC State reported
the same pattern with the grading curve item, indicating a

FIG. 3. �Color� Prototypical patterns of students’ initial expectations �blue, first column�, expectations after orientation �green, second
column�, and experiences �orange, third column�.

TABLE I. Sample items demonstrating shifts in student
expectations.

Item School
Initial

expectation
Shifted

expectation p-value

Missed classes
would be harmful
to my learning NC State 5.6 5.9

ODU 5.1 6.1 �.05

Pitt 5.0 6.0

Doing required
reading NC State 5.4 6.1 �.001

ODU 6.1 6.2

Pitt 6.3 6.2

Memorizing equations Pitt 5.6 5.4

Lecture Pitt 6.5 5.4 0.05

Grading curve Pitt 5.5 4.5 0.05
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possible difference in the student populations between the
three schools.

c. Overshooting. On an overshoot, students’ expectations
changed in the desired direction after orientation, but their
experiences did not meet either their original or their re-
aligned expectations. This pattern is indicative of an instruc-
tor promoting an aspect of the pedagogy that is not ulti-
mately provided as much as the students were expecting.
Some examples are detailed in Table III.

Five items at NC State were overshoots. One of those
items, “explaining my work to the class,” was apparently
true at ODU as well. However, this result is due to the dif-
ferences between the classes at ODU. This item was not an
overshoot in class H, because the students’ experiences
matched the expectations that they reportedly had when they
enrolled, making it a failure. It was also not an overshoot in
class G; in fact, for that class it was a success. This situation
will be explored more in the comparison between classes at
ODU. There were no instances of overshooting at ODU.

Also of note is a unique difference between NC State and
ODU. NC State reported overshooting the lecture component
of the course, while ODU reported lecture as a success. Both
schools shifted the students’ expectations to the same mean;
however, ODU met those expectations while NC State pro-
duced more lecture than the students expected after orienta-
tion. While the students may vary in their interpretation of
“lecture,” it is clear they felt that their instructor did not

lecture as infrequently as he had prepared his class to antici-
pate.

d. Failure. A failure is similar to an overshoot in that the
students’ reported experiences did not match their initial ex-
pectations after they were oriented to the class. However, in
a failure, the mismatch is more dramatic: not only do they
not meet the students’ shifted expectations, they are lower
than or equal to their initial expectations, indicating that any
shift in expectations was in opposition to the actual experi-
ence of the class. Examples of this are shown in Table IV.

For instance, students at all three schools expected that
missing classes would be harmful to their learning. The train-
ing early in the semester either left those expectations alone
or emphasized them. However, the students did not feel that
the class meetings were as valuable as they had expected
them to be: a message to instructors to carefully consider
how class time is being used. Note that while the pattern at
Pitt appears to be a failure, the lack of significance prevents
us from making a clear assessment of the situation.

At ODU, students were prepared to have computer mod-
eling and/or programming as an integral component of the
course. However, the instructors found that their curriculum
choice was not particularly conducive to maintaining this
component, so they reduced the number of computer-based
assignments from what they had intended. Therefore, their
implementation of the course did not match what they had
advertised, a difference that was detected by our PEVA. This

TABLE II. Sample items fitting an “undershooting” profile.

Item School
Initial

expectation
Shifted

expectation
p-value

�initial to shifted�
Reported

experience
p value

�shifted to reported�

Laboratories separate
from the rest of class NC State 5.4 3.0 �.001 1.9 �.01

ODU 5.7 3.0 �.001 1.8 �.01

Interacting with my
peers during class time NC State 4.5 6.5 �.001 6.8 �.01

ODU 4.5 6.1 �.001 6.6 �.01

Amphitheater-style room NC State 5.2 2.7 �.001 1.9 �.05

ODU 5.5 2.0 �.001 1.1 �.001

Presence of grading curve Pitt 5.5 4.5 0.05 3.0 �.05

TABLE III. Sample items fitting an “overshooting” profile. Items marked with an asterisk are not over-
shoots but are provided for comparison purposes.

Item School
Initial

expectation
Shifted

expectation
p-value

�initial to shifted�
Reported

experience
p value

�shifted to reported� Notes

Explaining my work
to the class NC State 3.0 5.0 �.001 4.1 �.001

ODU 2.8 4.9 �.001 3.9 �.001

ODU−H� 3.0 5.1 �.001 3.5 �.001 Failure

ODU−G� 2.6 4.7 �.001 4.2 Success

Lecture NC State 6.1 4.8 �.001 5.7 �.01

ODU� 6.4 4.8 �.001 4.2 Success

DO THEY SEE IT COMING? USING EXPECTANCY… PHYS. REV. ST PHYS. EDUC. RES. 6, 010102 �2010�

010102-9



example lends credibility to the argument that our PEVA is
capable of detecting instances of an implementation not
matching the stated course goals.

B. Communication violation attitude measure results

Overall, students reacted positively to the communication
they were told to expect in the class at the start of the semes-
ter and to the communication they experienced over the
course of the semester �see Table V�. None of the schools
demonstrated a shift in students’ perceptions of the commu-
nication from the start to the end of the semester. Because
the communication violation attitude survey yields a single
score between 1 �very negative� and 7 �very positive�,�29�
we do not report responses to individual items.

The results from the communication violation attitude
measure are meaningful in the larger context of this study.
The results indicate that even immediately after
orientation—when expectations are first violated—students
reported that the communication that they were going to en-
gage in during the semester was overall positive. The shift in
expectations seen in our PEVA further adds to this under-
standing. Students came into the class expecting mostly one-
way communication: lecture and little collaboration or one-
on-one interaction. However, these expectations were clearly
violated, as seen in all of the PEVA items that dealt with
communication �e.g., lecture, interactions�. We interpret the
size of this shift, along with the overall positive nature of the
initial responses about the communication, to mean that al-
though expectations were violated, students saw such com-
munication as a positive aspect of the class. This result sheds
hopeful light on attempts to institute a different, more richly
communicative pedagogy than students may expect. Because
students initially viewed the communication they were told
to expect positively �despite its deviance from their expecta-
tions before the class�, it is not surprising that they did not

view the communication any more positively at the end of
the course. Indeed, the mere fact that no schools showed a
negative slide in attitudes regarding communication is en-
couraging. Despite the initial violation of students’ expecta-
tions, students maintained positive affect toward the commu-
nication they experienced throughout the semester.

C. Affective results

The combined results from the three schools indicate an
overall positive affect toward SCALE-UP �see Table VI�.
The students at NC State were more positive than those at
ODU �p� .05�, but the difference between NC State and Pitt
was not significant �p=.078�.

A particularly encouraging note for instructors consider-
ing SCALE-UP or other reformed pedagogies is the overall
positive affect these students had toward the communication
in the class. Given the strength of the violation of students’
initial expectations, such positive affect was by no means
guaranteed; students could easily have become upset over
the violation, particularly in light of research demonstrating a
close connection between expectations and evaluations of the
instructor or class.�18,34� The overall positive perception of
what students were told to expect �as seen in the communi-
cation violation attitude measure� perhaps provides the best
explanation for their affect. Students’ expectations were vio-
lated, but they viewed this violation positively. That positive
affect may have carried through to the end of the semester.

As a whole, students’ experiences matched their expecta-
tions after their orientation to the class far better than before
the class began, a result which provides another explanation
for the positive affect. Previous research showed that when
instructors’ behaviors match expectations, students evaluate
the instructor positively.�35� In this case, even though stu-
dents experienced a different class than they expected when
enrolling in the course, they were quickly oriented to the new
pedagogy. Because all three schools matched those new ex-

TABLE IV. Sample items fitting a “failure” profile.

Item School
Initial

expectation
Shifted

expectation
p-value

�initial to shifted�
Reported

experience
p-value

�shifted to reported�
p-value

�initial to reported�

Missed classes
would be harmful
to my learning NC State 5.6 5.9 4.5 �.001 �.001

ODU 5.4 6.1 �.05 4.9 �.001 �.05

Pitt 5.0 6.0 5.2

Computer programming NC State 4.6 5.7 �.001 5.0 �.001

ODU 3.2 4.7 �.001 3.4 �.001

TABLE V. Communication violation attitude measure results.

School Communication you have been told to expect Communication you have experienced p-value

NC State 5.0 5.2

ODU 4.8 4.9

Pitt 4.7 4.9
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pectations fairly well �especially on the communication-
based aspects of the course�, the students may not have felt
violated. Therefore, properly preparing students for what to
expect in a class—even if it goes against their previous
experiences—and then fulfilling those expectations helps to
alleviate negative effects.

D. Between classes at ODU

As previously noted, ODU offers an interesting case study
of two SCALE-UP classes offered at the same institution.
The two classes’ expectations when enrolling in the course
differed only slightly. Class G, consisting of general-
population students, expected lecture and an amphitheater
classroom more than class H, which was an honors class.
After both classes met, their difference concerning classroom
type was quickly reconciled. However, their difference in
expectations about lecture was accentuated; after one day,

class G expected more lecture than did class H even though
both classes reported a lowered expectation of lecture �see
Table VII�.

After orientation, two differences emerged in the classes:
class G expected to have a grading curve less, but to memo-
rize equations marginally more, than class H. The grading
curve might be explained by the expectations of the honors
class being more resistant to change because of their previ-
ous experiences in honors classes. Similarly, students in the
general section may have a similar resistance in terms of
memorizing equations. These two differences are probably
best explained by differences in the students rather than dif-
ferences in the instructors.

At the end of the semester, the two classes reported very
similar experiences with only two exceptions �see Table
VIII�. The honors class reported more computer modeling
and/or programming and less memorization of equations
than did the general population class. In both classes students
were permitted to bring a “crib sheet” of equations to the
examination, so the difference in their experiences may be
due to differences in the class populations. The instructor of
the honors class reported implementing more computer tasks
than the other. It is worth noting that class G reported a
failure pattern, whereas class H reported an overshoot. In
both cases, the orientation shifted the students’ expectations
to more computer work, but the experiences during the se-
mester failed to meet those shifted expectations in both
classes �Class H:M =4.7 vs 4.0, p� .05; Class G:M =4.6 vs
2.9, p� .001�.

Indeed, the two classes saw some differences in the pat-
terns revealed by the PEVA. In four cases, one class ob-
served a success pattern, while the other exhibited either an
overshoot or undershoot. For three of those items: “labs
separate from the rest of class,” “to memorize equations,”
and “interact with peers,” a combination of the two classes
yielded an undershooting pattern. For example, class H
showed a success for “interact with peers,” while class G
showed an undershoot. Both classes reported the same expe-
rience; therefore, class H was better prepared for the course
than class G. In the fourth case, “discussing work with an
instructor or TA during class,” the pattern of the combined
data was a success even though class H showed an over-
shoot. Some variation between the classes should be ex-
pected; while instructors may be able to learn from one an-
other how to better prepare their students or meet their
expectations, instances where one class succeeds and the
other overshoots or undershoots are not a cause for concern.

In contrast to those four items, the item “explain work to
the class” was a failure in class H but a success in class G.

TABLE VII. Differences in expectations at ODU.

Item Class
Initial

expectation
Shifted

expectation

Amphitheater-style room H 4.8 1.8

G 6.0 2.1

p-value �.05

Lecture H 6.2 4.6

G 6.5 5.4

p-value �.05 �.01

Memorize equations H 5.9 4.6

G 6.0 5.4

p-value �.05

Grading Curve H 3.8 3.4

G 3.8 2.2

p-value �.01

TABLE VI. Affective results. A score of 7 is “strongly
agree.”

Item School Score

The SCALE-UP environment is a useful style of
teaching and learning. Combined 5.9

I would have learned physics better in a more
traditional setting than SCALE-UP. Combined 3.2

The SCALE-UP environment is inappropriate for
college classes. Combined 2.0

The style of this course helped me learn physics. Combined 5.5

Courses in other departments should use a
SCALE-UP environment. Combined 5.2

SCALE-UP is not for me. Combined 2.6

Overall �7=strongly positive� NC State 5.8

ODU 5.1

Pitt 5.1

Combined 5.5

TABLE VIII. Differences in experiences at ODU.

Item Class Experiences

Computer modeling and/or programming H 4.0

G 2.9

p-value �.01

Memorize equations H 2.8

G 4.5

p-value �.01
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The instructors should explore this difference between the
classes; for example, one of them may have made the con-
scious decision to either emphasize student presentations or
to de-emphasize them. However, there was not a significant
difference in students’ reported experiences between the
classes �M =3.5. vs 4.2, p=.22�, and there are no significant
differences between the classes’ expectations �initial: M
=3.0. vs 2.6, p=.41; after orientation: M =5.1 vs 4.7, p
=.14�. Yet, the classes exhibited different patterns in compar-
ing the expectations with experiences. It is worth noting that
both instructors at ODU were teaching SCALE-UP for the
first time and may have inadvertently biased student expec-
tations because the instructors did not know precisely how
the class would shape up; in future implementations, they
will be able to adjust the orientation to more accurately rep-
resent their course.

On the communication violation attitude measure, the two
classes were equally positive about the communication they
expected and experienced. Also, no differences were found
in the affective measures, and both classes were positive
about the SCALE-UP pedagogy.

The differences seen between these two classes offer sev-
eral lessons regarding pedagogical reform. For example, the
instructor of class H, who shifted students’ expectations
more during orientation, may have advice for the other in-
structor on how to cause such shifts more effectively. On the
other hand, it may be the differences in the class type that are
informing potential challenges in preparing different student
populations for class. Specifically, it may be more difficult to
convince honors students that there will not be a grading
curve or to convince general-population students that they
will not need to memorize equations. In either case, the
PEVA provides feedback about specific adjustments each in-
structor can make to adapt to the particular classes they are
teaching.

Instructors can also learn from comparing the experiences
of their students. For example, if students claim to interact
with the instructor more in one class than another, one in-
structor may find that observing the other class with that
result in mind reveals some help for increasing those particu-
lar interactions.

At ODU, even though there were a few differences be-
tween the classes as reported on the PEVA, both classes were
successful in terms of affect. Therefore, it is important to
remember not to get hung up on small discrepancies between
the students’ expectations and perceived experiences. It is
possible to be successful even if the instructor is unable to
make all student experiences precisely match their expecta-
tions.

V. GENERAL DISCUSSION AND CONCLUSIONS

A. Discussion

Students entered the SCALE-UP classrooms with clear
expectations about what they would encounter: lecture in an
amphitheater classroom with some limited interactions with
their instructors, TAs, and peers. However, thanks to their
orientation to the pedagogy, these expectations were shifted
to more fully reflect the SCALE-UP design. At the end of the

semester, the students as a whole reported that some of these
shifted expectations were met, although many were not. In
each class under investigation, students reported positive af-
fect toward the communication they experienced in the class
as well as toward the class as a whole. These results are
promising for instructors considering pedagogical reform by
adding to the depth and breadth of our understanding of the
effects of such reforms. Based on this research, we offer
three main take-away lessons as well as some suggestions for
extension of this work.

First, this investigation demonstrates the usefulness of ex-
amining students’ expectations and experiences, particularly
when implementing pedagogical changes. Using the methods
outlined here, it is possible to gain a greater understanding of
students’ initial expectations for a class and then to shift
those expectations to more closely align with your instruc-
tional goals. Subsequently, the course that you create for
your students during the semester can be aimed at meeting
those expectations. Based on our results, we believe that
even if a large shift is necessary during orientation, meeting
or exceeding those newly created expectations will help al-
leviate negative effects. However, further research needs to
be done to establish the relationship between student affect
and the shift in expectations and experiences the students
undergo on particular features of SCALE-UP.

A second lesson is that such measures can be used to
examine different classes that use the same pedagogy, as we
did here with the data from ODU. Such an investigation
provides insight into the strengths and weaknesses of imple-
mentations and may point out areas that, with a small amount
of tweaking, can more closely meet instructional goals. The
use of the PEVA to better understand a class can also provide
a starting point for instructors to discuss the connection be-
tween expectations and perceived experiences of students,
especially when differences arise.

Third, although these three schools have successfully in-
tegrated SCALE-UP into classes, there remains room for im-
provement. In some cases, there was a clear disconnect be-
tween students’ expectations after orientation and their actual
experiences. In other cases, instructors oversold students on
the importance of class features, which students then experi-
enced less than they were led to believe would be the case.
For example, the NC State class reported experiencing more
lecture than they were led to believe they should expect.
Such differences serve as examples of where even successful
implementations have room to grow and adapt. Regardless,
students at all three institutions were positive about the class,
and this positive perspective was also reflected in the end-of-
semester evaluations.

It is also important to note that the specific items on a
PEVA can easily be customized to meet an individual’s �or
department’s� pedagogical goals. For example, although the
items on our PEVA specifically highlight salient features of
SCALE-UP in a physics context, a PEVA with different
items was created for a communication theory course taught
by one of the authors �A.G.�. In that class, features such as
memorizing equations were not relevant and were therefore
replaced with instructional goals that were relevant for the
intended instruction. If one wishes to create items for a
PEVA from scratch, reflection on the unique pedagogical as-
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pects of target class may indicate salient features of one’s
instruction. Then, items can be constructed based on these
features. Even a short PEVA containing these items will pro-
vide valuable insight into potential disconnects between what
students and instructors expect in a class.

B. Limitations and suggestions for future research

In considering the possibilities offered by the use of a
PEVA, it is important to note that the results reported in this
paper reflect only a few implementations of a specific peda-
gogy �SCALE-UP�. The challenges and insights gained
through our implementation should therefore not be inter-
preted as meaningful for all pedagogical reform; instead, the
underlying approach for obtaining these results should be
seen as both a recommendation of important issues in peda-
gogical reforms as well as a means of assessing how well a
specific implementation is addressing those issues. As this
type of assessment is utilized, each PEVA variation would
need to be examined for issues of validity and reliability
within its own context. With the limited research that is cur-
rently available on students’ expectations in reformed
classes, possibilities for application and exploration remain
largely open to further refinement and adaptation.

One major suggestion for future research is to examine
students’ attitudes toward individual aspects of a specific
course. For example, students may or may not perceive dis-
cussion with peers to be positive. Likewise, we recommend
asking students to rate their perceived experiences. It is con-
ceivable that a student may have had few, but very positive,
interactions with the instructor, or may have had many nega-
tive interactions with the instructor. Our measure did not
account for such differences, but given the positive outcome
of the communication attitude measure �and the lack of a
negative slide�, along with the positive affect, we assume
that such interactions were generally positive, while also not-

ing the increased depth of understanding we could gain from
expanding the measure. We would also suggest an investiga-
tion into the relationship between violations of student ex-
pectations and performance on standardized assessments of
physics learning such as the Force Concept Inventory �FCI�
�Ref. �36�� or the Brief Electricity and Magnetism Assess-
ment �BEMA�.�37�

C. Conclusion

The framework of expectancy violation can help gauge
the success of pedagogical reform in addition to providing
insight for instructors using any teaching style. By examin-
ing students’ initial expectations and how those expectations
shift �or stay the same� after orientation, it is possible to gain
a deeper understanding of how well our students understand
what to expect from our classes. Furthermore, by examining
students’ actual experiences in relation to those expectations,
we learn the extent to which we fulfill the goals that we set
out for our classes. Such investigations add to the depth and
breadth of our understanding of the effect of our instructional
choices. Whether we teach students in rows of desks or
seated in circles, by lecture or interaction, a further under-
standing of the success of our instructional choices will only
serve to strengthen positive outcomes of instructional re-
form.
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APPENDIX: SURVEY ITEMS

1. SCALE-UP Survey 1

Part 1. When you signed up for this course, what kinds of communication did you expect to witness and participate in
during class time?

Part 2. Indicate how often you expected to experience the following when you signed up for an introductory physics course,
using the following scale:

1 2 3 4 5 6 7

Very
infrequently Infrequently

Somewhat
infrequently Sometimes

Somewhat
frequently Frequently Very frequently

1. Lecture.
2. A grading curve.
3. Collaborative �group� discussions.
4. Computer modeling and/or programming.
5. Doing required reading.
6. Amphitheater-style �lecture hall� classroom.
7. Laboratories separate from the rest of class.
8. Missed classes would be harmful to my learning.
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9. To memorize equations.
10. To interact with my instructor during class time.
11. To interact with my TA during class time.
12. To interact with my peers during class time.
13. To explain my work to the class.
14. To discuss my work with classmates during class time.
15. To discuss my work with my instructor or TA during class time.

2. SCALE-UP Survey 2

Part 1. Indicate how often you expect to experience the following in this SCALE-UP physics class, using the following
scale:

1 2 3 4 5 6 7

Very
infrequently Infrequently

Somewhat
infrequently Sometimes

Somewhat
frequently Frequently

Very
frequently

1. Lecture.
2. A grading curve.
3. Collaborative �group� discussions.
4. Computer modeling and/or programming.
5. Doing required reading.
6. Amphitheater-style �lecture hall� classroom.
7. Laboratories separate from the rest of class.
8. Missed classes would be harmful to my learning.
9. To memorize equations.
10. To interact with my instructor during class time.
11. To interact with my TA during class time.
12. To interact with my peers during class time.
13. To explain my work to the class.
14. To discuss my work with classmates during class time.
15. To discuss my work with my instructor or TA during class time.

Part 2. The communication I’ve been told to anticipate in this SCALE-UP physics course during class time is

1 2 3 4 5 6 7

Strongly disagree Disagree
Somewhat
disagree Neutral

Somewhat
agree Agree

Strongly
agree

1. Expected.
2. Normal.
3. Unusual.
4. Typical.
5. Uncommon.
6. Natural.
7. Inappropriate.
8. Out of place.
9. Foreseeable.
10. Unacceptable.

3. SCALE-UP Survey 3

Part 1.
1. What sorts of communication did you have with your instructor in this SCALE-UP physics course during class time?
2. What sorts of communication did you have with your teaching assistant�s� in this SCALE-UP physics course during class

time?
3. What sorts of communication did you have with your peers in this SCALE-UP physics course during class time?
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Part 2. Indicate how often you experienced the following in this SCALE-UP physics class, using the following scale:

1 2 3 4 5 6 7

Very
infrequently Infrequently

Somewhat
infrequently Sometimes

Somewhat
frequently Frequently

Very
frequently

1. Lecture.
2. A grading curve.
3. Collaborative �group� discussions.
4. Computer modeling and/or programming.
5. Doing required reading.
6. Amphitheater-style �lecture hall� classroom.
7. Laboratories separate from the rest of class.
8. Missed classes would be harmful to my learning.
9. To memorize equations.
10. To interact with my instructor during class time.
11. To interact with my TA during class time.
12. To interact with my peers during class time.
13. To explain my work to the class.
14. To discuss my work with classmates during class time.
15. To discuss my work with my instructor or TA during class time.

Part 3. The communication I am experiencing this semester in this SCALE-UP physics class during class time is:

1 2 3 4 5 6 7

Strongly disagree Disagree Somewhat disagree Neutral Somewhat agree Agree Strongly agree

1. Expected.
2. Normal.
3. Unusual.
4. Typical.
5. Uncommon.
6. Natural.
7. Inappropriate.
8. Out of place.
9. Foreseeable.
10. Unacceptable.

Part 4. Please indicate the extent to which you agree with the following statements, using the following scale:

1 2 3 4 5 6 7

Strongly disagree Disagree Somewhat disagree Neutral Somewhat agree Agree Strongly agree

1. The SCALE-UP environment is a useful style of teaching and learning.
2. I would have learned physics better in a more traditional setting than SCALE-UP.
3. The SCALE-UP environment is inappropriate for college classes.
4. The style of this course helped me learn physics.
5. Courses in other departments should use a SCALE-UP environment.
6. SCALE-UP is not for me.
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