Cite as: Feldon, D. F. (in press). Implications of measurement issues for
advancing the socialization framework. InJ. C. Weidman & L. DeAngelo
(Eds.), Socialization in higher education and the early career: Theory, re-
search, and application. New York: Springer International Publishing.

Implications of Measurement Issues for
Advancing the Socialization Framework

David F. Feldon

Utah State University

Abstract

This chapter examines issues of measurement ialsation re-
search and their implications for socializatioragheoretical
framework. Although the majority of socializatiogsearch relies on
qualitative methods, quantitative studies to asdesgeneralizabil-
ity of core tenets of socialization require psycletmeally sound and
valid measures. Better understanding ways in wietdvant con-
structs interact within the socialization processluding the possi-
bility that some have greater influence than otheidriving out-
comes, has the potential to inform interventions #ue strategic
investment of resources to optimize their effectass for enhancing

student success. Calling upon relevant data froptighed studies,



the chapter examines potential strengths and weakseof existing
measures on an empirical basis and discussesdipeaeal implica-
tions that measurement and theory development clanfér one

another.



In broad terms, socialization theory is the domirthaoreti-
cal framework for understanding graduate educatiadghe United
States (Gardner, 2010). Although differing versiexist (e.g., Aus-
tin, 2002; Bragg, 1976; Gardner & Mendoza, 201@rfiey &
Rhoads, 1994; Van Maanen & Schein, 1979; Weidmam|d &
Stein, 2001), there is a broad agreement that gtadiiudents pro-
gress through stages to actualize their identiselegitimate mem-
bers of an academic discipline with “individual ssatial roles, per-
sonalities and social structures becom[ing] fugddiiornton &
Nardi, 1975, p. 880). Further, the process ofadizing into one’s
discipline as a professional entails core elemdet®loped through
engagement with the social and programmatic strestat each
stage: knowledge acquisition, investment, and vemlent
(Weidman, Twale, & Stein, 2001). Thus, graduatelshts develop
through these mechanisms to a point where, if Bpateon is suc-
cessful, they are both “motivated and able to perffa professional
role] in a[n]... acceptable fashion” (Merton, ReadeiKendall,

1957, p. 41), having learned “the relevant skktspwledge, habits,



attitudes and values of the group” (Austin & McDelgj 2006, p.
400). In current literature, indicators of suchtivetion often in-
clude persistence in degree programs or intentitsuye a faculty or
research position (Austin, 2002; Lovitts, 2001nditators of per-
formance are typically scholarly productivity (¢.gublications) and
awards (Paglis, Green, & Bauer, 2006), but they alsay be con-
ceptualized as the reproduction of normative dagietp scholarly
practices in professional contexts (Reybold, 2008)short, these
are the outcomes of the socialization process. plingose of this
chapter is to examine existing strategies for thengjtative meas-
urement of socialization’s outcomes and processeasting chal-
lenges for appropriate measurement, and their aaidins for the
further development of socialization as an explanyatheory of
graduate education.

Although readers of this book are likely to be flaniwith
socialization’s major constructs, it merits reiterg that socializa-
tion has the foundational properties of a thedrgpécifies a set of
functions and constructs (i.e., mechanisms; R@@s7) that interact

to shape the evolving identity and subsequent ityelimiked choices



of graduate students. This inherent linking of psscand outcome
suggests that knowing something about the socializ@xperiences
of a student or group of students should enabte psedict some-
thing about whether and how students choose tcyate in the
broader community of scholars during and subseduoethieir grad-
uate training.

Despite this widely held supposition, there haverbeery
few longitudinal studies linking socialization exg@aces to out-
comes. Those that have been published typicallguaaetitative
methods to assess the predictability of outcomesdan data re-
garding students’ graduate school experiencess@gritolley
[2018] and Wulff, Austin, Nyquist, & Sprague [2004]For exam-
ple, Paglis et al. (2006) administered surveys3 darticipants
three times over 5.5 years, with a focus on mehipmxperiences
as predictors of subsequent scholarly productiegyi-efficacy, and
commitment to a research career. While the streofmentoring
positively predicted productivity and self-efficagydid not predict
research career commitment. This is noteworthgabse the devel-

opment of values and identity consistent with thkkuce of the aca-



demic discipline is a central emphasis of the meismas of sociali-
zation, among which mentoring figures prominenfiyigtin &
McDaniels, 2006; Weidman et al., 2001).

Similarly, an ongoing longitudinal study of 336 Bhstu-
dents in the biological sciences in the United&itgdFeldon, Jeong,
et al., 2017) has identified unexpected trendiénrelationships be-
tween socialization factors and outcomes. Foams, when com-
paring the experiences and outcomes of domestanAstudents,
domestic White students, and international Asiadestts, Roksa,
Jeong, Feldon, and Maher (in press) found thadr #fie first two
years of doctoral study, rates of scholarly prowhtgtdid not paral-
lel reported levels of socialization experienc8gecifically, domes-
tic Asian students reported access to and partioip&n scholarly
activities and interactions with faculty and peatrthe same levels
as their domestic White peers, with internationsilgf students re-
porting significantly less. However, the scholgshpductivity of in-
ternational Asian students was on par with thatarhestic White
students, with both groups publishing significamtigre than do-

mestic Asian students. Thus, contrary to the ptexis of sociali-



zation theory and the findings of Paglis and cgjlezs (2006), fa-
vorable socialization did not predict stronger oates. Likewise,
Roksa, Feldon, and Maher (in press) found thagsacall partici-
pants, socialization experiences were not prediativstudents’
commitment to completing their doctoral degree paots. In an-
other study examining the socialization experierudfegaduate stu-
dents in STEM disciplines, Feldon, Maher, Roksa, Baugh (2016)
report that the widening research skills gap betwe® groups of
students over time could not be explained by acimesgentorship,
opportunities to collaborate on publications, drestsocialization
factors typically associated with faculty or acadedepartments.
Collectively, these findings raise questions altbatability
of the mechanisms specified by socialization theéongredict out-
comes. However, as quantitative studies, thea dapend on the
ways in which core constructs are operationalizetimeasured.
This consideration is critical in light of the stigptraditions of quali-
tative inquiry and thick description that have feemuch of the
scholarship on socialization (Austin, 2002; Gard2&08a). If the

instruments used to measure the socializing fesnfra doctoral



program are insufficiently nuanced, they would bahle to detect
substantive differences that might account foredédfices in out-
comes. Similarly, if the strategies used to vaédhae instruments or
analyze the data they provide do not representdrastices, the re-
sulting findings and inferences may be spurious.eXamine these
issues, the following sections of this chapter usscthe properties of
existing measures used within the socializatiomé&waork and dis-

cuss their implications relevant to future research

Underlying Methodological Assumptions

Weidman et al. (2001) characterize socializatieoti in
higher education as “a structural-functional apphoi describe the
relationships among the stages of socializatiore socialization el-
ements, and fundamental outcomes of professioc#lsation” (p.
21). As such, its ontological and epistemologasdumptions are
aligned with a postpositivist or realist framewd@Burrell & Mor-
gan, 2016; Schwandt, 1997), which asserts an yndgnteality ex-

ternal to the perceptions of participants, whileognizing the fun-



damentally subjective or constructed nature ofvildials’ experi-
ences of that material reality. Most current stadif socialization
in graduate education typically engage qualitatnethods to more
deeply explore the constructed perspectives ofgigaints as a win-
dow into the lived experience of socialization,ngsinductive and
descriptive strategies of constant comparisoneatify emergent
themes through the analysis of interviews and ofasiens (e.g.,
Austin, 2002; Gardner, 2010; Holley, 2009). Thuss typically the
case that such research does not position itsedtdiypotheses.
However, this trend does not mean that the corpgsalitative in-
quiry around socialization exists at odds with posttivist or realist
approaches to testing theories (e.g., Glaser 8uS$;al967; Max-
well, 2004; Shadish, Cook, & Campbell, 2002).

The role of a theory within a postpositivist orlisia
worldview is to articulate a set of mechanisms thes rise to pre-
dictable outcomes (Shadish et al., 2002). In otoléest the tenets
of a theory, we can assess the extent to whicluladstl mecha-
nisms work as anticipated by providing opportusifier them to

fail. Should outcomes repeatedly arise that diedrgm those pre-
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dicted by a theory under appropriate circumstaredikely explana-
tion must be crafted that identifies the role & thsearch method,
the context within which the study was executed\asion to the
causal assertions of the theory, or some combmafiohese in pro-
ducing the unanticipated results. Such theoryngss$ ideally suit-
ed for quantitative approaches that lend themsetveeductive
modes of reasoning (Kelly, 2017). Appropriate sgsk strategies
in the study of graduate socialization may inclbgpothesis testing
through quasi-experimental studies or predictirgréiative
strengths of relationships between independenabbas (i.e., socio-
logical structures or functions) and dependentaideis (i.e., partici-
pant outcomes, such as those identified in theiguewsection). As
Rojas (2017, p. xxiii) explains, “the translatidintieoretical ideas
into research agendas requires a link betweenatheepts that mo-
tivate theory...and the specific things that can leasared.”
Contrary to the stereotype of quantitative reseperia-
digms, these modes of inquiry do not necessit&alisregard of lo-
cal meaning and context. Indeed, Miles and Hubeisn@984) no-

tion of “local causality” makes clear that the miegngiven to social
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phenomena by participants is essential to undetistgrihe ways in
which mechanisms lead to outcomes. However, ratdeaal
meanings and sociocultural features can be repexseffectively
through either qualitative or quantitative symbalslong as the nu-
ances of meaning and experience are adequatelideoed in con-
structing categories (Feldon & Tofel-Grehl, 2018&well & Mit-
tapalli, 2010). When the construction of quanttatmeasures does
not reflect these nuances sufficiently, the proslgeinnot serve as
valid instruments. In such cases, inferences ddrikom them
through statistical analyses are flawed, introdgisystematic meas-
urement error from the perspective of traditionzatitative re-
search and a misrepresentation of causal mechdrdgemthe per-
spective of traditional qualitative research (Makw2004). Thus,
even if an instrument is statistically reliableteénms of the internal
consistency in its pattern of responses, the regullata may not ac-
curately or adequately reflect the underlying stitess or functions
(Pedhazur & Schmelkin, 1991). However, if an instent is valid,

it will inherently be reliable, because it will te€t the phenomena of

interest in a manner compatible with the underlyimechanisms.
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The concepts of validity and reliability are traalitally asso-
ciated with quantitative research. However, aralsgconcepts ex-
tend to qualitative inquiry as well (Patton, 2002)ncoln and Guba
(1985, p. 300) discuss “dependability” as an imgaraspect of
gualitative research, in which it is possible teuiment the analytic
process for the purpose of allowing others to ttheepath of analy-
sis from raw data through to the researchers’ emnmhs to verify
that they are well-grounded in the data. Similaiyo forms of va-
lidity discussed in reference to qualitative resbare essential to
understanding data collected for any study of $izaigon: Interpre-
tive validity engages the question of whether drthe inferences
drawn from the collected data adequately refleettlrspectives of
the participants, and theoretical validity repreésdhe extent to
which a theoretical construct is applied approptiain the interpre-

tation of qualitative data (Maxwell, 1992).
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Measurement Characteristics

In research focused specifically on socializatiotiniv grad-

uate education, there are several well-known suinvayuments de-

veloped to elicit information from enrolled studghtl briefly de-
scribe three of these in the following section.e#after, aspects of
their design and validation are discussed in @b socialization

theory and common measurement practices.

Examples

Graduate and Professional Education Socialization Scales (Weidman &
Stein, 2003)

Weidman and Stein (2003) developed a survey ingnino
elicit socialization information from Ph.D. studsrm six areas: par-
ticipation in scholarly activities, student-facuityeractions, stu-

dent-peer interactions, supportive faculty envirentndepartment

! Lovitts’s (2001) seminal work on doctoral attritiosed survey measures in ad-
dition to interviews, but the retrospective natafder instrument differentiates it
substantially from those discussed in this chapter.
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collegiality, and student scholarly encouragemeétdrticipation in
scholarly activities was assessed through a lig¢tlafems to which
participants provided a binary response (yes/mditating if they
had engaged in each of the listed activities (p&pr critique of
writing, grant writing, manuscript writing, journatticle submis-
sion, etc.). Likewise, student-faculty and studeeer interactions
were assessed using 4 binary items each to gaege types of en-
gagement (i.e., sometimes engage in social cor@nsaften dis-
cuss topics in the field, often discuss other topitintellectual in-
terest, ever talk about personal matters). ltesaessing supportive
faculty environment and department collegiality &based on a 5-
point Likert scale, ranging from 1 (lowest levelagfreement with
the presented statement) to 5 (highest level afeagent) for items
such as “I feel free to call on the faculty for demic help” and “the
faculty sees me as a serious scholar.” The stusidraiarly encour-
agement subscale prompted participants to respsind a 3-point
Likert (not at all true, somewhat true, completielie) to items stat-

ing that their department “promotes scholarly iob@nge between
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students and faculty,” “fosters and develops seifficlence in stu-

dents,” and “encourages the scholarly aspiratiéradl gstudents.”

Survey of Doctoral Student Finances, Experiences, and Achievements
(SDSFEA; Nettles & Millett, 2006)

The SDSFEA (Nettles & Millett, 2006) consists of i&mns
across seven sections: application and enrolimeaegs, current
doctoral program experience, attendance pattanas)ding your
doctoral education, future plans, undergraduaterspces, and
background. Of these, the section focusing orectioctoral pro-
gram experiences specifically elicits data on dize@ton while in
the doctoral program. Other related aspects, asaathether stu-
dents were provided with teaching or research @asdghips were
assessed under the financing section. This ingintiaso collected
information about outcomes, such as scholarly prtidity and de-
gree completion.

Response formats across items varied. Howevesetim
cusing on socialization experiences utilized 5-pbikert responses
ranging from “strongly disagree (1)” to “stronglgrae (5)” in re-

sponse to nine items like “At least one faculty rbemin my pro-
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gram has had a strong impact on my intellectuatlbgpment” and
“l am satisfied with the level and types of studerganizations and
committees in my program.” Participants’ percemiof their expe-
riences were captured using a different 5-poinetiilscale (i.e.,
“very dissatisfied (1)” to “very satisfied (5)”) iresponse to twelve
prompts targeting quality of instruction, collegaimosphere, quali-
ty of academic advising, and faculty interest intipgpants’ re-
search. The survey also elicited information altbatfrequency of
participants’ discrete scholarly activities, askihgt participants in-
dicate the number of times they did things liketipgrate in an in-
dependent study, publish a research article ifiemered journal, and
apply for an external research grant with a facoigmber. Re-
sponse options for each consisted of 0, 1, 2, 8 “f or more” for
22 activities. Ongoing activities like participagi in informal study
groups or receiving feedback about academic predfgsitems)
provided a Likert response format ranging from ‘&re(d)” to “very
often (5).” Factor analysis identified aggregasedres for peer in-
teraction, student/faculty social interaction, aai interactions

with faculty, and interactions with advisors. Atloinally, partici-
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pants were asked to select the professional poghiey anticipated
they would hold immediately after completing thedrctoral de-
grees. Fifteen options were provided, includirectfity at a college

or university,” “researcher in the private sect6hdmemaker,” and

“other (specify)”.

Survey of Mentoring and Doctoral Student Outcomes (Paglis et al., 2006)
The survey developed by Paglis et al. (2006) ctssisfour
subscales that each use Likert responses. Thetiostcale, Career
Commitment, presents five items (e.g., “| am conmitto a re-
search career”) to which participants respond brpaint scale from
“strongly disagree (1)” to “strongly agree (5).”&kecond subscale,
Self-Efficacy, includes ten items to which partanips rate each stat-
ed academic skill (e.g., “be an effective co-authora paper,” “de-
sign and conduct effective research”) on an 114wale, ranging
from “not at all confident (0)” to “very confideit0).” The third
subscale examines psychosocial mentoring expesepeesenting
14 items (e.qg., “My adviser shares history of h@s/tareer with me,”

“I try to imitate the work of my advisor.”) to whicparticipants re-
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spond on a 5-point scale (“to a very slight extajit to “to a very
great extent (5)”). The final subscale, Career-iReldlentoring,

consists of six items (e.g., “My adviser helps menleet new col-
leagues,” “My adviser gives me assignments or tdskisprepare
me for a research position after | graduate.”) hocl participants
respond using the same response options as thkegseygal men-

toring subscale.

Implications of Response Format

Broadly speaking, response format is an importansidera-
tion for issues of validity, because the structfrpossible responses
that an instrument affords participants makes oedssumptions
about the nature of their experiences and consttagir ability to
communicate it. For example, face validity is Uguassessed by
recruiting experts in the area to review survesngeand verify that
they represent the target constructs. Howenrer of the potential

shortcomings of this approach is that the expgpisally recruited for

such activities hold firm theoretical stances omghbject matter. As such,
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the items are considered in light of a priori cqutzns of the relevant
constructs and may be inappropriately worded oceptualized for the
student perspectives they are designed to capiurerefore the following
sections discuss item format with respect to e¢odvgalidity, defined by
Bronfenbrenner (1977) as “the extent to which tdrenment experi-
enced (i.e., survey response options in this dagé)e subjects in a scien-
tific investigation has the properties it is supgbsr assumed to have by

the experimenter” (p. 516).

Likert items

It is noteworthy that all three surveys discussedterexten-
sive use of Likert scale items and frequency coasta strategy for
capturing participants’ graduate education expegsn This is an
intuitive strategy, as it is both common in theiagbsciences and
does not impose as much burden on respondentsudd aminter-
view or focus group. However, Likert items mustdageefully as-
sessed in terms of their ability to effectively regent the full range
of meaningful responses that participants mighhwasprovide for a
given prompt (Cummins & Gullone, 2000). If thepesse range is

too restricted, it will force the responses of deapith experiences
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that differ in important ways into the same resgovelue. By de-
fault, this can enhance the internal consistendh@fkcale (i.e.,
Cronbach’s alpha) by homogenizing responses, bsbdu the ex-
pense of the instrument’s underlying validity. tRer, compressing
the response scale in such a way limits the altdifetect meaning-
ful variation, and in turn, the ability of statistil analyses to detect
trends that may exist (Cohen, 1983). Conversktheiresponse
range is too broad, it risks diffusing fundamemntalimilar meanings
from respondents into differing response valuetsdhaarbitrarily
selected, obscuring otherwise informative trends.

A related issue is one of the semantic distanctgdes re-
sponse labels (i.e., anchors). When responsei&eot items are an-
alyzed using parametric statistics, the underlgsgumption is that
the conceptual distance between each response @utibthe next is
the same, such that the data will function likerdarval scale
(Fraenkel & Wallen, 1996). While there is extersempirical evi-
dence in the social sciences that Likert itemsuesdly behave like
interval data, such trends are arguably the re$ulte extensive ef-

forts typically invested in the development of dadurvey response
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items (Carifio & Perla, 2008). If the assumptioregfual conceptual
distance does not hold, however, then interpretataf the results
will be skewed (Jamieson, 2004). For example, Wiaid and Stein
(2003) use 3-point Likert response scales to gaiticipants’ expe-
riences of scholarly encouragement within their bB@oademic de-
partments, with response options consisting of &tatll true,”
“somewhat true,” and “completely true.” The fiestd third re-
sponse options provide clear meanings. Howevemnrtigldle option
arguably presents a much larger range of possiipeessions than
the other two options. “Somewhat true” may likegnfound multi-
ple differentiated meanings that are more represigetof partici-
pant experiences and reflect more even semantrgpauch as
“mostly true,” “moderately true,” and “slightly teu” Several em-
pirical studies have attempted to determine thar@thumber of
Likert response options. While there is some varain findings,

in general, Likert scales offering between 5 andelponse items
appear to produce equivalent distributions (Da@é88). However,

for more nuanced judgments, there may be advantagesng the
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10-point response scale (e.g., quality of life; @uims & Gullone,
2000).

Another challenge in constructing Likert itemsdsnsure
that the stem encompasses only a finite ranggpbaomenon. For
example, Nettles and Millett (2006) ask respondem&core the
statement “at least one faculty member in my pnognas had a
strong impact on my intellectual development” cstale from
“strongly disagree” to “strongly agree.” Howevthis item neces-
sarily equates the same level of agreement witlstdtement if a
student’s intellectual development was (a) stromglgacted by only
one faculty member during the entire scope of legreke program or
(b) strongly impacted by many on a regular basi®sg two scenar-
ios would likely have substantially different impgon a student’s
socialization and subsequent outcomes, yet theg the same score
in the context of the survey. It therefore seernghwhile to inves-
tigate the frequency of these types of events,gabath the typical
number of different people involved in them priorconstructing
fixed response items if the specifics are of thecainterest. If

they are not, then constructing items to elicitelxgent of impact of
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faculty interactions generally may effectively aveoinnecessary
threats to item validity.

A third factor to consider is whether or not thependent is
in a good position to knowledgeably answer the tjoiesisked. For
example, Paglis and colleagues (2006) assess rmgniomart by
directing students to rate the extent to whichrtadvisers “give as-
signments or tasks that prepare [them] for a rebgawsition after
[they] graduate.” However, any response is inhyespeculative,
as the respondents will not have had firsthand reempee to know
the extent to which a given task may or may nopare them for a
position as an independent scholar. Indeed, previesearch clearly
indicates that doctoral students often lack famifjiavith what
preparation is necessary to take on that role—inogieneral and in
terms of specific post-degree employment optionss{i, 2002;
Holley, 2018; Lovitts, 2008; Pole, 2000). Even whiespondents
are asked questions that they do not feel knowkgolgeenough to
answer or do not hold an opinion, research in sumrethods indi-
cates that they will respond to the item. Furtpeoyiding a “don’t

know/no opinion” option fails to mitigate this tdancy even when
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respondents are highly educated, as is the caBeamyt study of
graduate education (Bishop, Tuchfarber, & Oldendi®86; Kros-

nick et al., 2002; Schwarz, 1999).

Binary and count items
Both Weidman and Stein (2003) and Nettles and Mi{R006) ask
respondents to indicate if they have participatedarious socializ-
ing activities, such as writing a grant. In thestficase, participants
indicated either “yes” or “no,” which captures meit the frequency
of the activity, the nature of involvement, nor fherceived quality
of the experience. It essentially equates engagiagspecific activ-
ity once with engaging many times. In the lat@se; respondents
report the frequency of events on a truncated gcale'5 or more”),
in which participating in the activity 5 times aR@ times are scored
identically. Depending on the joint socializaticontexts of disci-
pline and research intensity of the institutiormay be that “5 or
more” is an atypically high occurrence for an atgiwvhich would
have a low frequency of response and serve as@oajate cate-

gory. However, it is also possible that 5 occuresnis relatively
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low, and that the majority of respondents fromaegicontext might
have upwards of 10 occurrences.

For example, Feldon, Peugh, Maher, Roksa, and -Tarfethl
(2017) found that while only 20% of first-year dol students in
cellular and molecular biology programs reportetharship on a
published journal article, the number of authoretligations
ranged from 1 to 3. Given that the average duraifca Ph.D. pro-
gram in this field is 5.5 years, it is readily apga that a different
scale would be necessary to capture the full vaeam scholarly
productivity over the course of a degree prograndeed, after three
years in their programs, the participants in tiad\s who have pub-
lished in journals report a mean of 2.9 articld3%£$.5), with 15%
having published 5 or more articles (maximum regabis 10 arti-
cles) about the time they are halfway to degreeptetion (un-
published data). In another field, with differguiblishing norms,
the publication rates would likely be very diffetehus, it may be
advisable to permit respondents to directly reparheric values, ra-
ther than provide preset options that may be ingppate to their

circumstances.
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It is also the case that the experiences entailadtivity par-
ticipation will vary, not just by individual, butbgroup. Feldon et
al. (2017) found that the number of research himwested to yield
a publication was significantly greater for womaart for men, with
the likelihood of receiving authorship credit ingseng by 15% for
men over women for every 100 hours of laboratanetinvested.
Additionally, women were significantly more liketgan men to
serve as first author, which typically requiresstahtially more in-
vestment of time and effort than a lower authorgapition. In this
sense, even a count of published articles withoasiclering author-
ship order does not represent the same underlyipgriences for
men and women. When viewed as an outcome, sucip-grased
differences would be readily observed. Howevethéf experience
of writing and bringing a manuscript to publicatiere considered
as an aspect of the socialization process (i.dependent variable),
it could readily lead to invalid conclusions basedinappropriately

aggregated response items.
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Implications of Data Type

The surveys described above constitute self-repstru-
ments, in which respondents are asked to desd¢rddedxperiences
and judgments from their perspectives through éimge of response
options provided. While the constraints of closedied items for-
mats are evident in terms of restricting nuancesgeal meaning,
and experience, there are additional charactesitiat are also vital
to consider in understanding self-report data. pdesn under-
standable tendency to treat subscale scores avdhoe, there are

well-established sources of bias that must be densd.

Acquiescence and social desirability effects
When asking respondents to assess their traitsp@riences, there
is a well-established tendency to skew responseartbanswers
that protect the respondent from possible negglidgments by
those who read their responses. One way in whishmanifests is
acquiescence, in which respondents tend to agitbethg state-
ments offered in item stems far more often thag thad to disagree

(Couch & Keniston, 1960). Consequently, theretsralency for
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items with agree-disagree response scales to atangositively

with one another, which can inflate reliability iesites at the ex-
pense of valid measurement (Messick, 1967). Tarsttoward ac-
guiescence can be amplified when respondents diingotems to
be clear or meaningful (Schuman & Presser, 198k)e way to
guard against this phenomenon is to employ a mpositively and
negatively framed items, rather than presentingeaths positively
(Cronbach, 1946). Another strategy is to ensuserisponse items
are directly meaningful to participants. As graeustudents pro-
gress through various stages of socialization (Gard2009;
Weidman et al., 2001), certain experiences or teammgs con-
structed from them may not hold the same saliehad points in
time. Thus, our understanding of the socializafioocess can be
leveraged to enhance response validity by tailotegs to avoid
acquiescence due to mismatch with participantsviddal stages of
socialization. For example, respondents who hatered the In-
formal or Personal stages of socialization, in Wwigcaduate stu-
dents are conceptualizing themselves more as indep¢ research-

ers, may be more likely to acquiesce to items asévout their
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assessments of coursework, because such actaigesgpically
more salient during the Formal stage (Gardner, BD08

The related effect of social desirability occursewhiespond-
ents skew their answers to reflect the anticipateference of the
anticipated reader or researcher (Edwards, 195G%).example, if
participants blame themselves for a negative grtadezhool experi-
ence or feel that some aspect of that experierilseted badly on
them, they would be more likely to offer a mitigaiestimate of
their experience to protect against an anticipatsghtive judgment.
This phenomenon can be attributed to either “imgie@smanage-
ment,” which focuses on the judgments of a thindypar “self-
deceptive enhancement,” which focuses on self-juagm(Paulhus,
1991).

Research on social desirability suggests seveedkgies
that may be useful in guarding against its biagimgact on survey
items. First, during item development and valigiatirespondents
can be asked to estimate the desirability of #a itself on a Likert
scale, which can inform modification decisions éatreme ratings

of high or low desirability (Nederhoff, 1985). S, items likely
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to invoke socially undesirable responses may héagry effects
mitigated through the use of projective languada@ctvasks the re-
spondent to evaluate in relation to a hypothetitiadl party (e.g.,
“Students in my program are treated as colleagyebkefaculty” ra-
ther than “I am treated as a colleague by the fgt[Weidman &
Stein, 2003, p. 650]) (Fisher, 1993). ltems targgethe intent to
pursue or desirability of research-related or fgcchreers after
earning the Ph.D. may also be appropriate itenusé¢athis strategy,
as many students report social discomfort in dokpan aversion

to those positions (Nerad, 2015).

Weighing against expectation and experience
When respondents are asked to evaluate their expes through
assessments of sufficiency (e.g., the extent tahvbdomething oc-
curs, satisfaction with an event), they necessaéillyupon their own
frame of reference to respond. For example, Paghd. (2006)
asked participants to respond to the item “My aglviwelps me to
meet new colleagues” on a 1-5 Likert scale withhamns of “to a

slight extent” and “to a great extent.” Howevéie tesponse to this
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item inherently requires the participant to weiggrtrer experiences
against an expectation of the extent to which trentshould hap-
pen. If the participant expects that such helpghboegcur monthly,
but the advisor engages in the behavior every simths, then the
participant’s response would likely be a low so@se., 1 or 2). In
contrast, another participant might expect thaadvisor would only
help with meeting new colleagues annually, in whiake the likely
response to the event occurring every six monthdavikely be
positive (e.g., 4 or 5). Similarly, assessingftieguency of receiv-
ing feedback about academic progress (Nettles &eMlil2006) on a
scale from “never (1)” to “very often (5)” will demd on how often
the respondent feels feedback should be provitlédile “never” is
directly observable, differentiating between “sorhatvoften” and
“very often” depends upon the ideal frequency mithind of the in-
dividual. Thus, identical responses cannot berasduo represent
the same underlying events. Given that differembdgraphic
groups may hold divergent expectations of their tmesn(e.g., by

gender; Rose, 2005), it is possible that such nmea®nt strategies
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may systematically conflate differences in expéatatvith differ-

ences in socialization opportunity.

Self-efficacy vs. performance
Both Nettles and Millett (2006) and Paglis and eafjues (2006)
elicit self-efficacy information from participantasking them to es-
timate the extent to which they are capable ofgrering various re-
search tasks. While such perspectives may be balimtheir own
right for inferring the extent to which respondefas| capable of
success, accepting such estimates as proxy respfomsectual skill
levels as outcome variables is fundamentally flawEgtensive re-
search indicates that the correspondence betwdesmdunals’ beliefs
about their skills and their demonstrated skilelisvis poor (e.qg.,
Dunning, Johnson, Ehrlinger, & Kruger, 2003; Elgtn & Dun-
ning, 2003; Falchikov & Boud, 1989). Further, ataanalysis by
Stajkovic and Luthans (1998) estimated that séitady beliefs
predict no more than 25% of the variance in paréints’ actual per-
formance during low-complexity, artificial taskBor com-

plex, authentic tasks such as those involved inlacly research,
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self-efficacy account for only 4% of variation iefformance. In-
deed, Feldon, Maher, Hurst, and Timmerman (2015 dahat
graduate students in STEM disciplines were unab&stimate their
own strengths and weaknesses in research slkalalsl better than
chance, when compared to both their advisors’ assasts of their
skills and their rubric-based scores on researchqwals they had
written. Advisors’ assessments likewise failed tedict perfor-
mance as evaluated by the rubric.

Although skill development is not frequently stutlia
graduate education (Feldon, Maher, & Timmerman020Lis con-
sistently identified as a fundamental aspect ofstiw@alization pro-
cess (Austin & McDaniels, 2006; Merton, Reader, &dall,
1957). As such, understanding its trajectorieseffattive strate-
gies for enhancing them is an important aspechdéustanding the
socialization process. Although this strategyesource-intensive,
employing performance-based assessment strategigzravide di-
rect insight into skill development using authemtisciplinary activ-
ities in context. Evaluating written products (grgports of empiri-

cal findings, literature reviews, or research psgis) does not
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require physical proximity, and a number of valethinstruments
exist that establish consistent metrics for assgsstholarly rigor
and quality (e.g., Boote & Beile, 2005; Feldonlet2011; Hackett
& Rhoten, 2009; Lovitts, 2007; Timmerman, Stricidadohnson, &
Payne, 2011). Other important skills that may negdirect obser-
vation or recording, such as effective communicatibresearch to
lay audiences, likewise can be assessed reliabig performance-

based rubrics (e.g., Sevian & Gonsalves, 2008).

Validation Strategies

Recognizing the importance of local meaning in roeas
ment presents a challenge in validating instrumetitsannot be
taken for granted that an instrument valid in ooetext maintains
its validity in another. While there are many atpef doctoral ed-
ucation that are consistent over time and fromitirtgin to institu-
tion, several basic influences on socializatiorcpeses are not.
Both the nature of academic work and the compasitfiche student

population engaged in it has changed dramaticatlty the past 20
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years. For example, the expected pace of prodiychas increased
substantially over time (Anderson et al., 2011; thu& McDaniels,
2006). Whereas it was once exceptional for a stuiepublish
more than one journal article prior to commencimgdissertation
work (Nettles & Millett, 2006), in many fields, senal publications
is now the norm expected for gaining access taalelsi academic
positions after completing the Ph.D. (Ehrenberg;k&uman, Groen,
& Brucker, 2009). Likewise, in scientific fieldsgam-based en-
deavors are increasingly common (Cumming, 2009; Mytidones,
& Uzzi, 2007), resulting in more complex collabaoatand mentor-
ing structures for graduate students. The impogari this shift is
reflected in the assertion that “cascading menipigksolde et al.,
2009) has become a signature pedagogy in manycecgksciplines.
In this context, mentorship now occurs between mrareed roles
than just between faculty advisor and student: tpogtoral fellows
mentor senior graduate students, senior graduadersis mentor
junior graduate students, and junior graduate stisd@entor under-

graduates” (p. 57).
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Further, the demographic distribution of doctotatignts
themselves is fundamentally different. Over thst 28 years, the
proportion of female U.S. citizens and permanesitients earning
doctorates has increased from 44% to 51%. Simjlén number of
doctorates awarded to black/African American stislemer the past
10 years has increased 31%, and the number awardidpan-
ic/Latino students has increased 71% (NCSES, 20While the
rates of increase have not yet translated to dujaitepresentation
across race and ethnicity, it is nonetheless rgfleof changing
demographics that may be salient to understandimglimensions
of socialization. Thus, it may not be appropri@@ssume that the
items and response scales developed to examiredization dec-
ades ago would be wholly appropriate to use inirthestigation of
socialization now without empirical validation, laerse socialization
processes now take place amongst students andyfatlgss ho-
mogenous backgrounds. As such, constructs prdyioasceptual-
ized as unitary may now reflect greater nuancéeénunderlying

constructs.
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Sampling

One of the ways in which the validity of instrumentight
be enhanced is to make efforts to test them aergsdstantial num-
ber of doctoral students in a variety of institn8aand disciplines.
Some studies have used this approach, such asNeittl Millett
(2006), in which over 6,000 doctoral students exfdadisciplines
from 19 institutions provided responses. Analydah® responses
both reflected appropriate reliability metrics aelarly defined fac-
tor structures, which delineated the relative gjties of specific
items in reflecting underlying factors. Similarthe instruments
used by Paglis and colleagues (2006) were validaittda sample
of n=357 incoming doctoral students across 24 deyants within a
single university and reflected adequate internakistency d >
0.70) and robust factor structures (i.e., one fao#o subscale)
(Green & Bauer, 1995). In contrast, Weidman aminS®2003) val-
idated their instrument using data from only 5@og&lents across
two departments within the same institution. Gitleatt correlation
coefficients—even when statistically significant-e-dypically un-

stable until the sample size exceeds 250 (SchodbR#rugini,
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2013), reliability estimates (based on intercotretes amongst
items) from small samples are likely to be equatigtable. Be-
cause instruments with low reliability are by défon lacking in
validity, the consequence of such instability isw ability to be
confident in the instrument’s validity. It sholdé noted, however,
that when Weidman and Stein’s subscales were asadtudy with
a larger sample (n=336; within a single disciplmeoss 53 institu-
tions), internal consistency for each subscale ©eonbach'’s alpha)
was exceptionally high, ranging between 0.883 afd@) with most
above 0.93 (Feldon, Jeong, et al., 2017). Thesptimary concern
regarding the validation of Weidman and Stein’srimeent based
on their sampling strategy is a lack of confideimcthe stability of
the reliability estimates rather than an inhereptlyblematic meas-
ure.

Given the strong performance across measuresnistef re-
liability, it might be argued that validity concerare exclusively
hypothetical in nature. However, several facethefsituation war-
rant further consideration. First, the psychomedtiengths of the

instruments do not negate the initial concern shadies performed
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using them have not been consistent in supportiegkpectations
of socialization theory. Second, reliability/imat consistency is a
necessary but not sufficient criterion for validiag stability in
measurement can be high while the instrument’s eotan of the
underlying construct may be inadequate. Indeedsttongest esti-
mate of validity stems from an instrument’s abititypredict out-
comes for another variable in a manner consistéhttive predic-

tions of theory.

Differential item functioning (DIF)

Newer trends in measurement under the assumptfates1e
response theory (IRT; Wright & Stone, 2004) haviglmened focus
on the ways in which measurement items may systeafigtassess
different underlying traits or behaviors for diféat groups within a
sample. Issues of DIF have received almost notattein the
scales commonly used with research in socializatiopart as an is-
sue of historical timing and in part as a reflectad the relatively

small role that quantitative research has playesbaialization re-
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search to data within graduate education. Howegreen the
changing demographics of the doctoral student @, it is an
idea that warrants substantial attention. ImpadigtaB®IF does not
assess the probability of members of different gsoesponding
differently to items where their experiences oidfsldiffer (e.g.,
members of underrepresented groups reporting ée€sa to re-
search opportunities). Instead, it estimates tbbagbility that
groups with the same underlying experience or b® might be
represented by a total score on an instrumentjiffezentially like-
ly to select a specific response to a survey itdollénd & Thayer,
1986). Thus, if undetected, the item would intralbias into the
measure by increasing the likelihood of a spedcifiswer that was
based on group membership, rather than the facstaidlization
targeted. DIF may occur both in terms of the itk@bd of eliciting
a given response and in terms of the likelihoodhoose not to re-
spond to a given item (Dorans, Schmitt, & Bleistdif92).

The one exception to this pattern (to the beshefauthor’s
knowledge) is a measure of graduate advising espees devel-

oped by Barnes, Chard, Wolfe, Stassen, and Willigg$1). Dur-
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ing the validation of this instrument, DIF was as&al as a function
of degree level (masters vs. Ph.D.), disciplinen@8iglan’s [1973]
framework for academic disciplines), and gendensiMtems with
significant DIF reflected disciplinary differencesd a lesser num-
ber reflected differences in degree level. Gemdes not associated
with DIF for any item in the survey, which is notnthy given the
broader concerns about gender inequity in adviskggriences
(e.g., Noy & Ray, 2012; Rose, 2005; Zhao, GoldéM&Cormick,
2007). In their study, Noy and Ray identified wontd color as a
notably divergent group in their study, but Baraad colleagues did
not assess DIF for race/ethnicity or race/ethnigjtygender interac-
tions—possibly due to low representation of minogtoups within
their sample. As instrument development and vabdeaefforts
move forward in graduate socialization, examinirg presents it-
self as a major priority as a way to understantkéhtiated experi-
ences and perspectives by group, for its own salteaa a way to
ensure that quantitative data do not ossify miststdedings of so-
cialization mechanisms due to undetected influenoegem re-

sponses.
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Future Directions

Although this chapter highlights a number of gitative
measurement challenges facing the study of grachaaialization
and, by extension, the further development of tleety, these chal-
lenges are not insurmountable. Broadly, theyifédi three catego-
ries: (1) presenting an appropriately nuanced fseteanings within
instruments that correspond to the ways in whiodestts within
disciplinary and institutional contexts understameir experiences,
(2) avoiding validity challenges introduced throutgm format, and
(3) increasing the frequency of best practices é@asarement devel-
opment, such as checking for DIF. Addressing lttet two is fair-
ly straightforward through increasing awarenessiwithe field and
encouraging collaboration with colleagues who sz in psy-
chometrics and measurement. The first issue, hexnvesquires
more fundamental consideration.

Finding the optimal balance between situativity generali-

zability is an ongoing challenge across many satignce fields.
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One possible strategy to resolve this tension wbaltb move so-
cialization research toward a fully descriptivens&a consistent with
the exclusive use of qualitative inquiry methods.akgument could
be made that the complex nature of the interactietseen institu-
tion, discipline, and individual give rise to a#causality too nu-
anced to be adequately investigated using starmatdjuantitative
instruments. However, curtailing the range of inggtrategies
would inherently constrain the potential to expand refine social-
ization theory more broadly. It would also limitrcability to make
generalizable claims about the mechanisms of spatain, which
would limit both the ability to observe system-lepatterns linking
graduate education experiences to outcomes arapg@tunities to
make robust recommendations for practice and palcgss con-
texts.

An alternative approach would be to shift our apgh to the
development of survey instruments to orient moecgjally
around the constructed meanings of respondentBbdrete efforts
to leverage the strengths of qualitative inquirghia framing and

construction of items may enhance not only theditgliof instru-
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ments in eliciting underlying constructs, but adstvance socializa-
tion theory through a stronger integration of quative and qualita-
tive scholarship in the field. While a full dissisgn of mixed meth-
ods research approaches is beyond the scope ahigier, readers
are encouraged to examine literature that delibgrangages strat-
egies to retain the richness of qualitative datandunstrument de-
velopment and subsequent quantitative analyses Greamer,
2018; Hesse-Biber, 2010).

A potentially productive example of this sort ofdgration in
higher education research lies in the phenomenbgragmdition
(Akerlind, 2005; Feldon & Tofel-Grehl, 2018; Marté&nPong,
2005). Initially developed as a qualitative pagadicompatible with
critical realism, phenomenography assumes thatichakls’ con-
ceptions of their experiences can be understoddwithin personal
and collective frames. Thus, constructed mearanggonsidered
within the contexts of the individual interview fmowhich they
came, the structural nature of the relevant seoelationships, and
the broader pool of meanings. Further, phenomexpbyr posits

that while there may be a very wide range of peakoanceptions
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held across individuals, the range is not infiiikarton, 1994). The
relationships that exist between individuals’ cqtamns and social-
izing structural influences drivaredictable variation in individuals’
conceptions based on systematic physical and sexjeriences
(Entwistle, 1997). Thus, as qualitative inquirglgis saturation (i.e.,
no new categories emerging from new data colle}tive number
of distinct conceptions identified can serve asfthumdation of the
range of responses offered for closed-ended suteg. The re-
sulting instrument is then conducive to identifyingnds general-
izable to the natural population under the presiwonghat the dis-
tribution of conceptions encapsulating local megsiidentified
through qualitative analyses represents the natangle of respons-
es generalizable to the whole population.

In their review of instruments developed using @reano-
graphic approaches, Micari, Light, Calkins, anceBiveiser (2007)
suggest that their value is enhanced by the empbasneasuring
changes in how respondents conceptualize or apptbad experi-
ences, beyond behavioral or performance-basedasetisome of

these instruments include the Approaches to Stgdyiventory
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(Entwistle & Ramsden, 1983; Entwistle & Tait, 1994he Ap-
proaches to Teaching Inventory (Prosser & Trigwd999; Trigwell
& Prosser, 2004), the Approaches and Study Skillentory for
Students (Tait, Entwistle, & McCune, 1997), thelB&tfons on
Learning Inventory (Meyer, 2000), and the Concepiof Learning
Inventory (Purdie & Hattie, 2002). In addition tmpiding indica-
tors of frequency and magnitude for specific cotioes held by re-
spondents, these instruments are also valuabteindbility to in-
form understanding of constellations and predictdérsonceptions
through statistical relationships. For exampla@rexing the rela-
tionships amongst conceptions within their instratiseconstructs,
Trigwell & Prosser (1996) identified a significaartd unexpected
correlation between conceptions that they hadihjtgrouped dif-
ferently based on their inductive qualitative asaky. As a result,
they restructured the items to reflect a diffefactor structure and
enhance the ability of the survey to capture redpots’ underlying
conceptions, further improving the instrument’sidigy. Similarly,
Crawford, Gordon, Nicholas, and Prosser (1998a8tp@orrelated

data from a phenomenographic instrument assessidgrgs’ con-
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ceptions of mathematics with scores on an appréaddarning
guestionnaire to identify underlying structuraltednships that may
not have been immediately evident through excligigaalitative
inquiry.

Another promising approach entails an interactiveeih
methods embedded design (Tashakkori & Newman, 2@i@hich
item development begins with a rigorous sequencpialitative re-
search strategies to elicit not only individual miegs regarding
target constructs, but also iterative member cimgckirategies and
intentional focus on contextual influences on iptetation (David,
Hitchcock, Ragan, Brooks, & Starkey, 2018). Cé#liechen, and
Kezar (2018) engaged this approach using an Sgstegess primari-
ly through focus groups conducted with participantthe compre-
hensive college transition program during sitetsiat participating
campuses. During the iterative process of exchargeeen re-
searchers with respective quantitative and qusitatxpertise over
the course of the project, Cole and colleagueshtaygportunities
to formulate new survey items for validation thatexged unexpect-

edly during focus group discussions. They alssalipexamined
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underlying meanings expressed during those convensao under-
stand unexpected or surprising variance or limigsghonse ranges
from piloted survey items using an IRT framework.

Using a similar approach with more varied modegu#lita-
tive data collection, David and colleagues (20Ik)atibe in depth
their process as they developed and validated anmswment to
measure athlete-trainer trust via Rasch modelirgn(B& Fox,

2015). In the initial phase of development, ththars conducted
semi-structured interviews with a number of papéeits, which is a
common practice. However, they went on to engagkipie trust-
worthiness strategies, including member checkingaging an ex-
ternal auditor, and reflexive journaling to identifotential interpre-
tational bias on the part of the research tearantified themes were
discussed with a subset of interviewees subsedqoé¢heir devel-
opment during member checking, and raw transcwet® provided
to the auditor for an independent coding schenietdeveloped and
compared with the original findings of the team.

In the next phase, items were developed and pilotdd75

participants for validity and reliability analysising both Rasch
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modeling and classical test theory techniquesndtwith subopti-
mal statistical characteristics were then intertedavith partici-
pants using highly focused “rapid reconnaissanoghdive inter-
views to determine potential nuances in meaninglitméted the
ability of problematic items to optimally measuagget constructs.
Thus, David and colleagues (2018, p. 86) engagetked methods
approach that extended beyond a conventional “QUA&AIUAN”
approach to one they describe as

“QUAL -QUAN-QUAL—QUAN,” yielding highly robust and
nuanced items grounded in the situated understgraditheir partic-

ipants.

Conclusion

Theory and measurement have an intrinsic recipreta
tionship: Theory asserts the structure and funatiomechanisms
that give rise to specific outcomes, and measafect the nature
of those mechanisms and capture the range of pesgitcomes su-

ing metrics that are meaningful within the intetpwe context of the
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theory. Conversely, analysis of the data colletitedugh measure-
ment further informs the development of the thdmrynaking evi-
dent the ways in which outcomes were or were nosistent with
the predictions of the theory. In this way, thege components of
scholarly inquiry shape each other.

In the case of graduate socialization, the caugdhaations
offered through extensive qualitative research leatpaced the ca-
pacity for causal description offered by quantitinquiry. As a
natural consequence, various well-known instrumdat&loped to
facilitate such description do not fully reflecetmsights that have
refined our understanding of the mechanisms impgaraduate
education outcomes. Thus, the ability of thestunsents to sup-
port tests of the theory and new contributionggaevelopment is
constrained.

As graduate education contexts and populationsragnto
evolve, understanding its mechanisms and prodedsrbes ever
more important to ensure more effective and motgtaije out-
comes. To aid students in pursuing graduate deg®a means to

enhance their upward economic mobility (Posseltr&@dsky, 2017)
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and address societal challenges (Cherwitz & SulliZ®02), social-
ization theory has a vital role to play throughaitslity to inform the
shaping of both structures and functions. Enhanamdjrefining its
contributions requires both further understandihgozialization

mechanisms and sustained development of toolsdmatontribute

to it.
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