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Abstract. Innovative STEM curricula such as the ISLE (Irtigative Science Learning Environment) curriculubp [
are centered on active engagement in social legarpincesses as a means to achieve curricular gokssroom
practices are highly interactive to facilitate stants’ development of authentic scientist abiliti€s.the students, these
classroom practices often seem very different frmair previous learning experiences in terms of avéiral
expectations, attitude, and what it means to le@onsequently, students must modify their idendiylearners in
addition to physics conceptual understanding ireotd participate productively in this learning #omment. Using a
survey we developed, we want to assess their JHotagions of student and teacher roles, 2) satfeafy towards skills
supported in ISLE and 3) attitudes towards soeiaiing as well as how these change as a resthieiofexperience in
this curriculum. We will discuss the developmerlidation and preliminary findings of the survey.
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INTRODUCTION social learning, students may need to redefiner thei
role as active sense-makers rather than passive

At Oregon State University (OSU), the large knovv_ledge acceptors. Students_ must come to value
enrollment lower division physics courses have been!€arning through social negotiation of what idead a
undergoing curricular reform beginning with the concepts mean. Lastly, students must feel to some
calculus based introductory sequence. Peer ingiruct degree that they are able to participate in andnlea
(Pl) and ISLE were adapted to enhance studentfrom these activities. _
development of authentic scientist skills in a abci Through participation in a CoP, members refine
learning environment because social interaction is their identity that encompasses their perceiveel aoid
“central and necessary to learning and not merely Perception of how others relate and interact witmt.

ancillary” [2]. This is counter to the common statle ~ !dentity also includes the students’ past expessnc
expectation of classroom learning with direct Which affect their roles and interactions in the
instruction where students are passive observersclassroom CoP. Additionally, identity is informeg
Additionally, practitioners have anecdotally report ~how students value the practices as a way to aghiev
that students take about nine weeks of exposure td€arning. Finally, self-efficacy theory indicatebat
ISLE in order to adjust and productively participat ~ People are most likely to persist and improve sk
class [3]. At OSU, we have the challenge of large if they believe they are capable of succeeding
lecture sections of 200 students and only 10 weeks  [2]-Thus, members of the CoP with a strong learning
quarter term. Therefore, we are conducting identity would: (1) actively participate in social
preliminary studies to consider the social process interactions with others, (2) believe these intgoas
learning to function in a new learning communitdan are valuable for learning, (3) believe that they ca
examine the influences that enable or hinder Succeed, and (4) perceive that they are beingetlesd
productive participation. a_ve}lued member who can affect change in practices
Wenger's concept of a community of practice Within that community. _ _ _
(CoP) is an apt perspective to consider students Ve have observed normalized FCI gains of 0.4 in
learning to participate in our classroom [4]. A OsRa classes taught wusing an interactive learning
group of people engaged in a common endeavor€nvironment. On exam probl_ems also given to stident
through social interactions in meaningful experesc N traditional instruction sections of the same reey
[4]. As learning is the process of gaining competen OUr students perform comparably. An ongoing mixed
through participation in social interactions to aggte ~ Methods study is being conducted to examine the
meaning, learning is a social act. In order to gega interactions and developments in this learning



environment that give rise to these learning galine same instructor using a curriculum based on ISLE an
survey development presented in this paper witlvall ~ Pl. Before the first day of class, 145 student tie
us to characterize individual students and the whol survey in response to an email invitation from the
class as a way to inform the qualitative portiorthed course instructor. At the end of the quarter, ha#
study. class was asked to take the same survey as part of
homework assignment. This resulted in a matched
NEED FOR A NEW INSTRUMENT sample of 85 students who took both the pre antl pos
survey.

We want to develop an instrument to measure the
characteristics that enable students to produstivel ANALYSIS
participate in building physics understanding. BERp
instruments measure self-efficacy toward teaching  Factor analysis was conducted to refine the four
science [6], and the sources of science self-ef§i¢d] original dimensions where question grouping was
but not toward learning physics or toward learning guided by literature and desired characteristics of
science in an ISLE classroom.. Other instrumenjs [8 student identity as defined by the instructor oé th
9, 10] allude to but do not directly address adts! course. Exploratory factor analysis was chosenesinc
toward social learning. No instruments were foumatt  more than half of the questions were created by the
address the issue of expected roles of CoP membersiesearchers rather than adopted from existing
This project aims to fill that knowledge void and questions from validated surveys. For the factor
create an instrument that provides some information analysis, student responses to Likert scale itegr® w
about student learning identity. This instrument is converted to numeric values (i.e strongly agree,= 5
intended to be used as a first pass measurement té\gree = 4, etc) in order to use parametric analgsis
characterize students and guide researchers irthe data. While the item responses were ordinal, th
understanding how students adjust to an ISLE underlying constructs probed may be considered
classroom. The instrument may also be useful for continuous and were measured by multiple items
practitioners. We can help teachers attend to giaten rather than any single item.
student difficulties in adjusting to the learning

environment and better support student learning in Exploratory Factor Analysis
active engagement classrooms.

The survey responses for 49 Likert scale questions
SURVEY DEVELOPMENT AND were analyzed using exploratory factor analysisXEF
ADMINISTRATION with PASW (formerly SPSS). Analysis parameter
selection was guided by the literature [13]. Ppati
The survey was developed to examine studentaxis factors was used as the extraction method to

learning identity in the ISLE classroom CoP usiogrf ~ accommodate potential skewedness in the data, for
dimensions: expectation of student roles, expectati €xample many students expecting traditional
of teacher roles, attitude toward social learnimgl a instruction. Direct oblimin rotationd¢0, k=4) was
self-efficacy in skills promoted by ISLE. The suyve used to allow the factors to correlate as more trah
consisted of 49 Likert scale questions. The questio the items were created and may not be completely
probing expectation of roles and attitude towardalo ~ independent measures. The Scree test indicated that
|earning were created based on how we want to Seéour factors should be retained. All questions in
students engage as central members in the classroorfftained factors had factor loadings above 0.4. The
CoP. The questions probing self-efficacy in ISLE Kaiser-Meyer-Olkin (KMO) value was 0.679, just
skills were modified from an existing biology self- €xceeding the recommended value of 0.6 indicating
efficacy survey [11] by substituting ISLE goals in small but significant covariance between the factor
place of the biology skills. The items were subjec which is consistent with the low amount of variance
face validation by a panel of experts. (37.6%) explained by the factors. Bartlett's Te$t o
The target population for this survey was students Sphericity reached statistical significance (p<(.01
in an active engagement learning environment ssch a indicating that survey questions are not independén
ISLE. We selected the calculus based introductory €ach other which allows them to be grouped into
physics course which is required for most engineers ~ factors.
OSU, and consisted of 80-60% engineering majors and  Resulting measures were created using the four
approximately 70% male students. The survey wasfactors in the EFA. These factors were checked for
available online [12],and was offered to 400 stuslen face validity by two researchers independently cmmi
in two lecture sections taught back-to-back by the Up With meaningful descriptions for each factor and



then comparing for agreement. Each item had aifact
loading of at least 0.4 with its own measure args le
than 0.4 with all other measures, suggesting taah e

factor measured independent characteristics.

Item Selection

Factor 1 measures student self-efficacy in ISLE
abilities using 17 items. One item addressing sttide
role was dropped from this factor as both reseasche
agreed that it did not measure self-efficacy in ESL
skills. Furthermore, this item had the lowest facto
loading (0.427), and its removal improved the inéér
consistency of the question groupings (Cronbach’s
alpha) for this factor.

PRELIMINARY STUDY

We administered the survey in Spring 2010 to a
different group of students in the same coursehaug
by the same instructor using the same curriculura. P
and post surveys were administered in the same
fashion as the EFA study. Each student was scored
along the three factors by averaging the numeric
values of the item responses. To examine relatipash
between the identity characteristics and student
learning in terms of conceptual understanding and
course performance multiple linear regression was
performed on 55 matched pre/post survey responses.
The predictor variables were pre, post and change
scores (absolute difference between the pre antd pos

Factor 2 measures the student’s expectation to be a&cores) in the three factors. Normalized FCI gaid a

valued and contributing member of the CoP using 5
items. This factor incorporated items intendedrube
student role, teacher role, and social learningueltt.
This is consistent with Wenger's conception of
identity as the way of being in the CoP rather than
purely individual idea of self-perception or a fyre
social view of one’s place in the community. Thetw
items with the lowest factor loadings were removed
from this factor; one did not logically fit whilehé

final grades in the course were outcome varialiles.
ensure that the student sample populations from the
EFA study and this regressions study were equitalen
the pre-FCI scores were compared using a t-test
(p<0.001).

Results and Discussion

Using pre, post and change survey factor scores in

other improved the Cronbach’s alpha when removed.. the regression model for predicting normalized gain
Factor 3 measures a preference for reformedas found that only pre-survey scores for factoan@
learning through interactive engagement with peers 3 yalued member and interactive engagement legrnin

and instructors. This factor includes 5 items vatiy
two having factor loadings above 0.5, and the
Cronbach’s alpha for this factor is low and suggest
that additional items are need to adequately d@scri
this characteristic in a more self-consistent way.

Factor 4 had two items, and only one of the factor
loadings was above 0.5. As the items did not Idbica
fit into group with a meaningful description, fact
was removed from the final measures.

With these changes, Cronbach’'s alpha was
calculated for factors 1-3 to measure internal
consistency of items within each factor. These ehre
factors explain 33.0% of the variance, which is low
but these three factors only use 27 out of 49 items
the survey. The results are summarized in table 1.

TABLE 1. EFA results.

Factor Cronbach’s # items
alpha
SE in ISLE Skills (1) 0.912 17
Valued member (2) 0.653 5
Interactive engagement 0.617 5

learning preference (3)

preference respectively were significant predictofrs
normalized FCI gain. The regression coefficients fo
factors 2 and 3 were 0.419 (p=0.012) and -0.363
(p=0.003) respectively. Using pre, post and change
survey factor scores in the regression model for
predicting final grade in the course, no significan
predictors were found.

Student self-efficacy in ISLE skills (factor 1) pri
to the start of class did not correlate with immadv
student performance in course grade and normalized
FCI gain. This was surprising since other studies
indicate it as a strong predictor of success in
accomplishing a task [5]. It is possible that shtde
did not have an accurate understanding of the
statements which may affect the judgment of their
ability to perform a specific ISLE task. In ordey t
minimize this, factor 1 questions are being rewdrte
avoid ISLE-specific language. The lack of corrielat
may also be due to the time scale of self efficacy
change. On a day to day basis, self efficacy may
fluctuate significantly as a result of successaiufe
in mastery experiences. These fluctuations ardyliice
be hidden under the overall assessment over 10sweek
Conversely, permanent self efficacy change can take
significantly more than 10 weeks and a longer stisdy
planned to address this issue. Additionally, stsdi
indicate that self-efficacy can be both a prediabr



success and a result of success [5]. As a reslft, s validity by external reviewers including student® a
efficacy measured this way may not be sufficient to currently in development. Additionally, incoming
describe competence in doing physics or succeading survey data from other instructors teaching theesam
the course. To supplement these findings in thgelar course will be used to make the survey more robust
study, we are also examining the qualitative agpett and widely applicable.

the classroom experiences throughout the course.
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