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As undergraduate education and teaching methodsdwawae under increased scrutiny, survey
approaches have become an important mechanismderstanding teaching practices nationwide. High
attrition rates of students from STEM majors, martrly those of underrepresented groups (NRC,2011)
combined with an impending workforce demand for BTigofessionals (President's Council of
Advisors on Science and Technology, 2012) makectfieteaching in STEM fields critical to the
success of our future. In this context, surveyedastudies play an important role in measuring the
impact of large scale professional developmenteff@med at transforming teaching methods
(NRC,2012).

The ubiquitous availability of the internet to Uf&culty, makes online survey methodology an obsjou
scalable approach for studying STEM education. 8gmare the only tool that can be used to
understanding the behavior of a large populatiatigRand Sue, 2007; Dillman, 2000). They can be
used effectively even when the population is dispe@rgeographically. Further, based on a significan
sample, an investigator can make robust infereabest an even larger population.

While relying too heavily on the self-report dafssorvey findings poses challenges, this paperriesc
a range of ways that surveys can be used, addresalisnges of survey administration and limits of
survey data, and discusses strategies for overgptingse challenges. The paper is limited to a
description of the ways in which surveys can illnatie an understanding of faculty teaching practiae
does not address the broader use of surveys tostadd student learning, retention, or community
building.

Measuring Changesin Faculty Behavior

Surveys of faculty can be one of the most efficigays to obtain self-reported information about
teaching practice, changes in teaching practitiéy@es toward teaching, and other behaviors asszti
with teaching (e.g. participation in professional’elopment, use of internet). Studies of K-1Zleas
show that change in educational practice takes aintepersistence. Before changes in practiceean b
measured, the professional development intervemigaals time to mature. Participants must also have
sufficient time to implement changes in their teagh During this period, a strong plan and pressur
subjects to change is essential (Fullan, 2001)ve§s can provide a means of measuring this change
over time. When operating at full-scale, programs t@ reach a critical mass after which a pedagudgic
approach starts to spread (Rogers, 1995). Sunsadthroughout the lifecycle of a program can be a
powerful tool to measure the rate of adoption fgiaen teaching technique and for recognizing tigpi
points.

Surveys can also be used to measure the fidelgypsbgram’s learning goals to participants’
perceptions. Key aspects of professional developm@gramming for K-12 teachers include (Loucks-
Horsley et al., 2003, Garet et al., 2001) 1) impgra strong pedagogical vision, 2) developing new
knowledge or skills, 3) providing opportunitiesrtmdel effective teaching strategies, and 4) prowgdi
ongoing support. Surveys can be used to medsergutcess of the program in meeting these types of
goals. For example, surveys have been used touneethe fidelity of participants’ understandingeaof
particular pedagogic strategy (Dancy and Hendei20)).

To measure the success a program has in meetiagmifessional development goals may require a
survey administered at different points in timeidgrand following a program. For example , pretpos
surveys of participants’ attitudes have been useddasure shifts in teaching philosophy (McLaughtin
al., 2010) which may preclude any changes in pradtioucks-Horsely et al., 2003). Surveys can be
used to obtain self-report data from participamtshe features of a professional development progra
that they perceive as supporting changes in teagting. For example, surveys have been used to
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measure the perceived success of different typpsobéssional development activities being funded b
single federal program. The survey in this casatified best practices in fostering collective
participation, active learning, and integratiortted new knowledge with participants’ experiences an
behavior (Garet et al., 2001).

Survey Types and their Possible Contexts
Surveys can be grouped by three primary goals i8atad Dilman, 1994):

1) Community surveys gather data on community attiuated expertise and can be used to identify
motivations and barriers,

2) Market surveys determine the demand for or reachpybgram within a target population,

3) Evaluation surveys gather data about the impaat@bgram or intervention.

All three survey types could include questions alattitudes, behaviors, and characteristics related
faculty teaching.

Community Surveys in STEM Education

To understand the teaching practices of a commuhitgculty, surveys are administered to large,
representative samples of faculty (Dancy and Heswher2009; McMartin et al., 2008; Borrego et al.,
2010). Prior to the development of a program, type of survey can be used as a needs assessntent o
obtain baseline data. For example, the On thar@uidge professional development program in
geoscience obtained data via a survey on curraohiteg practices, barriers and motivations for mgki
changes in teaching practice, resources usedro &@ut new teaching practices, and behaviors for
sharing teaching practices (Macdonald et al, 208®sults from this type of survey can be used to
understanding gaps that a professional developpregtam may be positioned to fill (Borrego et al.,
2010). If the survey instrument is used repeatedtly the same sample population, analysis can tevea
trends or shifts in responses at the scale ofdhawnity.

Market Surveys in STEM Education:

Since the 1910's, surveys have been the mainstayddket research (Douglas, 2009) with well-
documented strengths and limitations. In STEM atan, market surveys can be used to evaluate the
penetration of a pedagogical innovation or teach@sgurce within a faculty community (Ilverson et al
2008). Market surveying techniques provide a fessurce intensive way to obtain some types of
valuable information. Market surveys typically uwsemall representative sample to make inferences
about the population and make use of “aided-beav@reness” type questions, such as, “Have you ever
heard of theSTEM Faculty Developmentorkshop series for faculty?”

Evaluation Surveys in STEM Education

As project evaluations have become mandatory focatibn projects supported by the National Science
Foundation (NSF TUES solicitation, 2010), evaluatsorveys have come into widespread use as a
technique for assessing the impact of faculty dgwekent programs or the adoption of new learning
materials or strategies (ccliconference.org/abstiac2011). To obtain useful information, the
evaluation survey must be designed in the contetkteoproject’s theory of change and measure ingpact
that are appropriate given the duration of theipadr project. Program participants, stakeholders
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project personnel, curriculum authors, curricul@stérs, department chairs, or recognized community
leaders are all possible sampling pools for anuataln survey.

Utilization-focused evaluation (UFE) carries thigoeoach further by focusing on the realities ofguean
implementation (Patton, 2008). Patton (2008, p 2@2es that UFE, “challenges decision makers,
program staff, funders, and other users to engageslity testing, that is to test whether whaythe

believe to be true (their espoused theory of agi®what actually occurs (theory-in-use).” Withst

frame of reference, surveys can be used to gatitarash how a program operates in terms of project
management and communications. End of workshogegsievaluate the immediate effects of a program
activity on participants. Longitudinal participanirveys tap participants during and following thei
program experience. Findings from these survegpesithe project investigators’ understanding of the
persistence of the program influence over time.

Strengths and Challenges

The survey technique provides a time-efficient aovenient way to gain information about the regabrt
knowledge, skills, and attitudes as it relates poadessional development STEM program, curriculam,
pedagogical approach. Surveys administered sgnohlsly at the end of a workshop allow a common
set of responses to be gathered from an entirgpgybparticipants. This is an efficient data cdlien
method, reducing the time needed for both dat@cidin and analysis over the time required
interviewing a similar sized pool. Moreover, seys administered asynchronously provide a means for
the population in question to respond at their emience over a period of time. A survey instrunibat
contains well designed questions (Fowler, 1995eR#&nd Sue, 2007; Dillman et al., 2008) providhes t
best means of reaching a large population of tHeENETommunity.

The sample survey technique allows a researctmmt@y a smaller sample size and make inferences
about the larger population (Utts, 2005). Forittierences to be valid, the sample must be purptgef
chosen to represent the larger population. Threxgeh of the sample must use a probability sargplin
procedure to ensure that sampling error can beureéand opportunities for bias reduced. A
probability-based sample identifies a sampling #athe list of those in the target population, treh
researchers use a randomized process to selectHi®fname. If the survey is given to a convengn
sample, such as the faculty who happen to attgdfassional association meeting, then it is not
possible to make inferences about a larger populdtom the survey responses. Typically, the sample
survey technique gathers quantitative data thréagted-choice questions. The analysis of survey
responses can range from a report that includgdesidescriptive statistics, such as the percentaiges
responses from different types of institutionsytore sophisticated statistical analyses that dg@ton
the power of a probability-based sample. It is @igssible to gather qualitative responses from -open
ended questions. These can then be qualitativelyzed for themes and the abundance of different
types of responses reported.

While the survey measurement technique can re&clatgest number of respondents in the most time
efficient and scalable way, the design and adnnatish of a quality survey is not trivial. Fourramon
sources of error must be addressed in the desigrsafvey or discussed in the analysis of the tesul



Iverson Faculty Surveys

1) Sampling error: Unless the researcher has a n@amsveying the entire population (as in a
census), all surveys have a natural sampling eeoause only a sample of the population has
received the survey.

2) Coverage error: Surveys should be administeredstample that represents the population in
question. A strong sampling strategy can redugerage error.

3) Measurement error: Surveys need strong questiagrdesallow for interpretable responses and
mitigate measurement error. Questions need to lated to determine if the answers are obtaining
the intended information.

4) Nonresponse error: Survey findings need to ackedgd any meaningful differences between
respondents and those who chose not to respohé sutvey.

Obtaining a Representative Sample

Like all measurement techniques, surveys rely aotigq@ant responses. To address the challenges of
sampling, coverage, and measurement error, a sshayd meet four requirements:

1) The sample is large enough that variations of @stecannot be attributed to random chance;

2) Everyone in the population has an equal chanceiafjlselected for the sample;

3) Clear, unbiased, relevant questions encouragengidind accurate response; and

4) Characteristics of the respondents are similands¢ who choose not to respond (Salant and
Dillman, 1994).

For example, a survey could select a random saaofifeulty from a professional association list.
Because it is not possible to identify and surdéfaaulty, the findings would acknowledge this uvet
sampling error. To reduce coverage error, if da@yoigics about the sample are known, such as
institution type or sub-discipline, the sample cbloé assessed to ensure it represents the larger
population of faculty. The questions would beigiesd and tested with think-aloud protocols to
minimize any challenges in response interpretatiédfter conducting the survey, a random sampléef t
non-responders is selected and effort is madetteegeesponses from these faculty. The original
respondent pool and the “non-responder” pool respoare compared to identify any meaningful
differences, such as one group being more motiviateglspond to a survey about teaching (lversah. et
2008).

While technology has simplified the administratafronline surveys, potential respondents have becom
inundated with surveys. Institution research ghkagwith survey fatigue for the numerous surveys f
which students are asked to respond (Porter arittvb, 2005). Studies have focused on what
aspects of survey design help garner stronger nsgigancluding the level of participant’s community
involvement and engagement (Groves, Singer, andi@pr2000) or the participant’s involvement in a
particular topic (Ven Kohve, Wijnen, and De W@f02). Response rate remains a survey challenge a
no single technique can guarantee the strongegtéred.

When a sample population is not easily identifiatercept sampling, also known as pop up surveys
(Ritter, Sue, 2007), provides another means of rg¢ing hypotheses about characterizations of ws®ls
identifying populations for follow up studies. ThNational Science Digital Library program provided
hundreds of millions of dollars to support the ti@aof digital libraries and website collectiorisnad at
improving faculty teaching practice in STEM field$§o allow for broad access to the resources, these
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libraries were often completely open and requiredagistration by users, thus making the identiioca
of a sample of users for evaluation purposes ahgilig. While intercept sampling may yield low
response rates, a two percent response rate freahsite that garners over a million unique visijoes
year may be sufficient for follow on studies. htept sampling does not provide a probability-based
sample. The relationship between the sample anduérall population is not established, thus theere
no way of measuring bias or sampling error.

Determining Internal Validity

Validity refers to the strength of the inferencd® what extent did the survey measure what was
intended to be measured. Cook and Campbell (185M)ed it as “the best available approximation to
the truth or falsity of a given inference, propimsitor conclusion.”

The design of the survey must address possiblatshte internal validity by considering: (Suchman,
1967)

1) History of respondents: Could the responses blaigmga by the history of events experienced by
the participants, rather than the professional ldgweent program in question? For example, did
a change in the tenure and promotion process inaime interval as the professional
development program impact teaching changes?

2) Maturation of respondents: Do the results shawvdtural changes that all participants would
experience over time, regardless of any intervefitio

3) Selection: Could the results be explained by thg the participants were selected?

4) Attrition: If the survey is paired with an earlieaseline survey and participants of the population
dropped out, how does that influence the findings?

5) Regression to the mean: If the survey is parhafx@erimental design intended to measure some
type of learning gain in a pre and post-prograntexnregression to the mean may need to be
taken into account in the analysis.

When the threats to internal validity are addressede survey design, the extent to which chamges
been caused by the program or intervention candre neliably determined.

There are two methods that deal with determiningsation: using randomized experimental design or
using theory-based evaluation. In a randomize@®xgntal design, participants are randomly assigne
to different conditions, called treatments. Foaraple, a set of participants are randomly assigmed
receive treatment (in this case faculty developinenno treatment. Surveys are administered pde an
post-treatment to both groups. The treatmentds thferred to have caused the differences in respo
This design is the gold-standard for identifyingiga attribution because the randomized assignment
minimizes any effect linked to differences in groupmber characteristics.

This design is rarely obtainable in studies inwadviarge communities (Weiss, 2002), such as ircése
of faculty development or education. More fredlierithe characteristics of the treatment groupused
to construct a comparable sample group. Whiledb@&gn provides a control, without the randomized
assignment, it leaves open questions, includingdlgemotivation to participate plays in causing an
observed differences.
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Theory-based evaluation examines the sequencausésand effects for a professional development
program and is a better fit for community-wide mgaments (Weiss, 2002). A survey instrument that i
part of a theory-based evaluation would examine:

1) Temporal order, for example, does the professideaélopment intervention or curricular
innovation precede the change in practice reported?

2) Covariation, are changes in the cause accompagieldnges in the effect? In other words, if a
professional development program focused on addestudent’s affect, are the changes faculty
report in a survey aligned with changes that addaéfect?

3) Contiguity, is the proportion of the change repdfrom the survey consistent with the reach
intended by the intervention? (Lipsey, 1993). llibhthese conditions are met, alternatives cause
for the effect should also be systematically beduwdut for a causal argument from the findings to
be found plausible (Weiss, 2002; Lipsey, 1993).

Challenges of Self Report Data

Even with all of these challenges addressed, theeguechnique relies upon self-reported informatio
Surveys which rely on self-report can measure ighabnscious and easy to articulate (Wilson, 1994),
such as the opinions and reflections of the respainabout their own teaching behavior. In cogaitiv
studies where the researchers would like to maédigiions about the conditions under which peope a
able to suppress a thought, verbal protocols (asdurveys or interviews) are a strong methodology.
This type of data can also be useful for generdiygptheses but it brings into question the relitglof

the data (Wilson, 1994).

Findings from surveys in physics (Henderson andc®aP009) and biology (Ebert-May et al., 2011) find
errors in the self-reported data. In a 2008 sunfeg22 physics faculty respondents, nearly hathef
faculty reported that they used at least one oRtheesearch-based teaching strategies presentbe on
survey and nearly half reported familiarity withidior more of these strategies. However, the relsees
found that with the Peer Instruction strategy, Whi@s the most highly used strategy, respondedts di
not self-report behaviors consistent with the ini@orr components which characterize this strategy.
While the researchers acknowledged that adoptientefiching innovation may lead to modificatiohs, t
data suggest that many respondents have a lessugydefinition of the teaching strategy than was
intended by the survey authors (Henderson and D&0&Q; Dancy and Henderson, 2010). The
researchers believe that this data calls into guresthat can be assumed when faculty report using a
teaching approach and whether actual classroonvimehs consistent with that approach. In a syreg
209 participants of the Summer Faculty InstituteReforming Science Teaching program, more than
75% of participants reported frequent use of a ecapre learning activity following their training
(Ebert-May et al., 2011). However, analysis ofeadecordings of participants’ teaching using the
Reformed Teacher Observation Protocol (RTOP;Sawadh, 2002) showed frequent use of these
activities in only 25% of cases. There are sevexadons that the video comparison may not be fully
accurate. Fully incorporating cooperative learraatvities into a class may require more thanli®e
months that elapsed between instruction and callecf video (Pfund et al., 2009). The video may n
fully detect the student-to -student interactioestral to the RTOP analysis. While additional wisrk
needed to verify these results, the findings catl guestion the reliability of faculty self -reped survey
data (NRC, 2012).
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The biases that can influence self-report datavatedocumented in the behavior science and social
science fields (Nederhof, 1985, Podsakoff, et28l03). One of the most common sources of bias is
‘social desirability bias.” Respondents exhibitihis bias answer questions with the response they
believe will be viewed most favorably rather thaithvihe response that most accurately reflects thei
own beliefs or practices. Studies of religiouscpices in the U.S., (Presser and Stinson, 1998), of
students attitudes toward environmental issues @rzftvand Milfont, 2010), and studies related te th
polling results on political candidates (KeeterQ2Phave all found this type of bias. Over repaytise
of a particular teaching strategy may reflect tie of bias.

Several methods have been developed to reduceffeei of social desirability bias.

1. The amount of social desirability bias in the resges can be estimated. Survey scales have been

developed that include questions on situationsatasocially desirable but are unlikely to
actually occur, for example, "I am always willingadmit when | make a mistake"(Nederhof,
1985). The Crowne and Marlowe Scale (Crowne andde, 1964) is an example of this
strategy. Responses to this set of questions eamélyzed against the 33 behaviors identified in
this scale as predictors of this bias.

2. Survey design can reduce the likelihood of biasaiatipg the findings. For example, forced-
choice responses can be constructed to include timaneone socially desirable response or to
include neutral items that are also socially acapt(Nederhof, 1985). The question order and
spacing between questions can also mitigate tleetsfbf bias. Respondents are less likely to
relate question items that are spaced throughewtuhvey to each other or to recall how they
specifically responded to earlier questions. (Pkal§aet al., 2003). The physics survey above
demonstrates the use of this approach to detext bia

3. Analysis techniques can lessen the effects onitkdenfs. One technique involves directly
measuring the presumed cause of the social ddgydddas, modeling it as a latent construct, and
allowing the indicators of the constructs of ingtr® load on this factor as well as the
hypothesized constructs (Podsakoff, et al., 2003).

4. Researchers can include another measurement mattiwelanalysis to discern the potential
level bias at play (Podsakoff, et al., 2003). &mimple, survey findings of self-reported
religious practices can be analyzed with churoénakince records and observation studies
(Presser and Stinson, 1998) to provide a more campicture of the actual practices and discern
the potential level of social desirability biastire survey findings.

Mixed Methods: Survey Strategies as Part of a [alection Package

Surveys which can be powerful tools by themselvesyare powerful when used in combination with
other methods in a mixed method study. Mixed nmetthesigns use both qualitative methods and
guantitative methods to study a particular questidmmixed method design can lessen the deficisnmie
limitations of a single method, such as the sgibrereliability of a survey. The approach alsovyides
a more comprehensive understanding of the findi@geene, 2010).

Good mixed method design relies on an overarchiqgiry framework. The framework outlines how
each method illuminates different points within Hystem and defines the relationship between data
derived from different techniques. For examplea mixed method study, a smaller sample of
observational studies can be used in conjunctitim avlarger survey to understand the relationship
between faculty’s perceptions of their teachingcpca and what takes place in their classroom.
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Three examples of mixed method studies can be mesigsing frameworks that bring together methods
in a holistic way, in a way that allows one methogrovide data that complements another, or usimg
iterative design where one type of data informsutbe of the next method. Each of these mixed ndetho
designs allows the collection of data that provid@sore comprehensive understanding of the system.
This is particularly valuable when evaluating coexpbhenomena like the educational system (Quinn
Patton, 2011).

Holistic designs begin with an articulated theofglange and use different measurement technigues t
test the smaller links in the change theory. Thelgsis of all of these techniques provides a cerpl
picture of the system. Complementary designs agd tesclarify or enhance the findings of the other
technique. Iterative designs have a more dynanycptay between the techniques and require multiple
iterations to see the larger picture (Caracelli @nelene, 1997).

The use of mixed methods designs has been suckestfa health sciences, a system similar in scale
and complexity to the educational system. Mixedhmé studies have proven effective in providing
multiple perspectives and the rich, contextualizédrmation needed to understand how an individual
program impacts this complex enterprise. In radam of its broad appeal, the Office of Behavlora
and Social Sciences Research (OBSSR) of the Nafiwstitutes of Health recently defined best preeti
approaches in mixed-method design for health seien@stigations (Creswell et al., 2010). Theigbil
to integrate both quantitative and qualitative ddliaws for deeper understanding of processes,amiay
how critical events occur, and a contextual detionpof the range of their effects. The benefitthis
approach are well suited to understanding faculigices as demonstrated in the examples below.

Examples 1: Survey used to generalize resultscdlBaParticipation in the NSDL project

A 2007 national survey of faculty digital resourse provides an example of a complementary mixed-
methods design. In this approach one method irdanntlarifies the next method leading to a more
insightful understanding of digital library useo hform the survey design, preliminary data were
gathered from focus groups sampling STEM facultyrfdiverse institutions (McMartin et al., 2006;
McMartin et al., 2008). Focus group studies attdwthe researchers to avoid pitfalls in question
language and improve the face validity of the goaeatesign. The focus groups findings indicateat th
faculty did not distinguish particular digital lémies and tended to use images, animation, andvoeél
data to make their lectures more relevant to stisd@cMartin et al., 2006).

With this knowledge, a survey was designed to ingate barriers to the use of digital libraries.
Respondents (4,678 respondents representing 1tértegucation institutions) indicated that vaduin
educational digital resources did not always ti@esinto use of these resources (McMartin et D82
This gap between the value that faculty placed msaurce and the frequency of its use raised more
guestions than conclusive results. Results frarfdbus groups offered potential interpretationshsas
the infrequent use of a purposefully considereduss or whether frequent use of a particular gfpe
resource really makes good pedagogical sense. (MicMa al., 2008). The synthesis of the survey an
focus group findings together suggested new ing¢aions and identified areas for future exploratio
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The questions from this 2007 survey were subsetyuadépted for a study of the use of digital resear
by social science faculty (Alter et al., 2012; Manget al., 2010). In this study questions wets fir
refined by asking a small number of potential resjgmts to talk aloud as they read, interpreted, and
answered the survey. This allowed the validityhef questions to be improved. The survey was then
given to a random sample of the target audienegifstd by institution type (1037 responses witB286
response rate) to reduce coverage error (Altelr,2G2). Results from the survey indicated tlaaufty
did not place as much importance on students’ gfaéime anxiety as they did other factors whenisgtt
goals about quantitative literacy in their non-noeth courses. To illuminate this finding, investaya
conducted an interview study to understand howlfiadtom different disciplines or different instiion
types perceived the assessment of quantitativadygMcMartin et al., 2012). The interview study
revealed that students’ quantitative anxiety wasarwhelming factor when introducing any
guantitative activity in the classroom (McMartinadt, 2012).

This example demonstrates the importance and pofitarative designs that use deep qualitative tata
both design surveys and to guide the interpretatfdheir results. With this mixed-method design,
multiple interpretations of a particular questiauld be understood. This larger picture allowed fo
findings to be compared and validated within thietegt of faculty experiences. Without this itevati
approach, the study would have concluded eithdr avdgtrong description of the challenges of
guantitative anxiety and no characterization ofg¢bepe of the problem, or with a flawed interpietabf
the broad impact of quantitative anxiety acrossdieiplines.

Example 2: Survey used to obtain characterizatiblarge community- On the Cutting Edge Project

The evaluation work of the On the Cutting Edge essfonal development program for geoscience
faculty gives an example of a holistic mixed-metldedign. In this design, a theory of change idiesti
opportunities for measurement while the synthekieefindings from the different techniques gias
integrated understanding of geoscience teachingipea The On the Cutting Edge project aimsdiph
geoscience faculty stay up-to-date with both gewss research and teaching methods through face-to-
face workshops, webinars, virtual events, and avigigpwebsite of resources.

In 2004 and 2009 the On the Cutting Edge programigidtered a national survey to faculty teaching
undergraduate courses in the geoscience. Botkyihad significant response rates (39% for tig2 20
survey and 48% for the 2009 survey) from a largepma (2207 responses in 2004 and 2874 responses in
2009). Findings from the surveys provide a snajpshtie teaching strategies faculty report usintha

time (Macdonald et al., 2005; McLaughlin et aD12). While these survey findings represent a
significant sample of the faculty population, tlkenple underrepresents faculty from two year coege
and may over-represent faculty who place highanerah their teaching as a part of their professiona
career. This group may be more inclined to st&yrmed about and improve their teaching practice.

In analyzing the 2009 survey results, statisticallgsis was used to identify the relationship betwe
Cutting Edge participation and different charaa&tions of teaching behavior and professional
development behavior. On the Cutting Edge paditip were more likely than non-participants to repo
changes in their teaching methods in the past #ewmsy and specifically, they were more likely tpam
decreases in the amount of time lecturing and adgliaup work or small group activities. Particifgan
also reported more use of in-class questioningllgr@up discussion and in-class exercises than non
participants (McLaughlin et al., 2010).
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Interview studies were used to illuminate the iefeghip between reported practices and Cutting Edge
participation. In interview data collected in 20@dm 54 workshop participants, 70% of Cutting Edge
subjects described significant shifts in theirtatte about teaching and while 80% attributed symecif
changes in their teaching to workshop participafMoLaughlin et al., 2010). While these data illmaiie
the perceived impact of the professional developgmesgram, they may well exhibit social desiralilit
bias as the interviews were conducted by the prejeauator and a member of the project team. They
may also confound the impact of the On the Cutidge program with the impact of other professional
development experiences during the same intendhhdti the growing emphasis on engaged teaching
practices across all of STEM education.

A second interview study compared responses oh@iCutting Edge participants to faculty who had not
participated in the program. In this study, 38ifgc(22 Cutting Edge and 16 non-Cutting Edge) were
asked to describe their best class, their methmdsskessing learning in this class, and theirgmgians

of a research like cycle of educational innovati@utting Edge participants responded very diffdyen
from non-participants describing their preferreactang and assessment strategies (McLaughlin,et al.
2010).

The mixed-method design of the On the Cutting Estgdy allowed triangulation of qualitative interwie
studies of small, purposeful samples with largenicwnity surveys. Understanding the impact of a
particular program on a complex human system wahyrdifferent influences poses challenges.
Through this approach, investigators examined iiffepoints in the program’s theory of change,
hypothesized how the program may be influencingg@pants, and examined possible changes in the
overall community’s reported practice. Again theltiple perspectives and integration of data gave a
more comprehensive picture of this particular paogsystem.

Example 3: Survey used to understand issues ndlirdoaall faculty - Higher Education Research
Institute (HERI) Survey of Faculty Teaching Undedyrates

The Higher Education Research Institute, whiclp@nsored by the University of California at Los
Angeles, has been surveying faculty since 1978e durvey is administered triennially and has broad
response with the 2010-2011 survey including respeifrom 23,824 faculty from 417 institutions
(Hurtado, 2011). The question design is builtloa previous instrument with HERI-affiliated resdsancs
making suggestions based on their studies of facUlbere is an opportunity for individual campuges
include up to 20 local campus-specific questidnsaddition to demographics, the themes for quastio
include items related to sources of stress, tinemtspreparing for class, and use of student-cehtere
pedagogies.

While previous surveys focused on only full-timedly teaching undergraduates, the 2010-2011 survey
also included a set of questions pertaining to-tiawe faculty. In addition, the 2010-2011 survey
analysis included comparisons between STEM faauity all other faculty teaching practices. Facinty
non-STEM fields used student-centered pedagogies frequently than STEM faculty in all areas with
only three exceptions: student evaluation of eabbre' work, group projects, and student-selecpit$

for course content (Hurtado, 2011). Overall, mmakpondents of the survey used extensive lecture mo
than their female colleagues. This gender diffeearemained steady from previous survey analykes.
addition, both male and female STEM faculty exteglsilecture more than their non-STEM
counterparts. This finding suggests that eveadiilty are self-reporting less lecture than in fica¢c

there is still a significant opportunity for change

10
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The survey analysis of HERI provided normativemaates that were independent of any government
study (Hurtado, 2011). Care was placed on the Bagngtrategy which only included higher education
institutions, not post-secondary institutions whichy be proprietary or vocational. In additionyrfo
year participating institutions were required tovey at least 35% of their full time undergraduate
teaching faculty and universities surveyed 20% {&tlo, 2011). The national reach of this survey
provides an important view of faculty trends andrudes in these issues through time. In addithan, t
campuses that receive HERI data are able to commhatyses, providing additional opportunity to
compare local data with a nationally normed setath. Numerous presentations at AERA and AACU
annual meetings demonstrate that this survey datfhigh interest to understanding faculty in leigh
education.

Recommendations

It is clear that the survey measurement technigogge tremendous opportunity to learn about adarg
cross-section of faculty. However, understandimrgnature of self-report data obtained by thesdies
is a central challenge. To what extent it is ttdta credible and reliable? Where is it likelyot@rreach?
These issues provide a starting point for a rebesgenda.

This paper suggests that a mixed methods apprbatkynthesizes survey data with other types af dat
will provide the strongest information, particujam a system as complex as the educational system.

Mixed method strategies described above combinegumd qualitative data can be extended using the

observational strategies that have called surveyidto question. Work currently underway (Rutalket
2012) make use of artifacts, such as assignmentpgisoand student writing to further understand the
experiences that faculty are reporting. Survey@gghes that match student and faculty perceptions
(Lopatto, 2004) provide an additional strategydwrploring this complex system.

Finally, the challenges of creating strong, rekabistruments as described above indicate thefoeed
common, widely used, validated instruments for gtigating key research questions. This will suppor
deeper understanding of the overall STEM commuanity its practices and will provide the information
needed to meet the learning needs of studentshanddrkforce demands of the future.
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