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Abstract

THE EFFECTS OF USING LIKERT VS. VISUAL ANALOGUE SCALE RESRGE
OPTIONS ON THE OUTCOME OF A WEB-BASED SURVEY OFYTHROUGH

12™ GRADE STUDENTS: DATA FROM A RANDOMIZED EXPERIMENT

Dissertation by: Kevon R. Tucker-Seeley

Chair: Prof. Michael K. Russell

For more than a half century surveys and guestionnaires vkéntiscaled items
have been used extensively by researchers in schools to dra@nagfgrabout students;
however, to date there has not been a single study that hasmedamnether alternative
item response types on a survey might lead to different rekaltsthose obtained with
Likert scales in a K-12 setting. This lack of direct comparideages the best method of
framing response options in educational survey research unclear.

In this study, 4th through TZyrade public school students were administered two
versions of the same survey online: one with Likert-scaled responsasopahd the other
with visual analogue-scaled response options. A randomized, fixed-efietwveen-
subjects experimental design was implemented to investigatdevhisie survey with
visual analogue-scaled items yielded results comparable tateysnith Likert-scaled

items based on the following four methods and indices: 1) factmtgte; 2) internal



consistency and test-retest reliability; 3) survey summaeskes; and 4) main,
interaction, and simple effects.

Results of the first three indices suggested that both thextlskale and visual
analogue scale produced similar factor structures, were pqwdithble, and yielded
summated scores that were not significantly different acrbsthree school levels
(elementary, middle, and high school). Results of the factori@WN\ suggested that
only the main effect of school level was statistically digant but that there was no
significant interaction between item response type and school Resllts of the post-
survey gquestionnaires suggested that students at all school pegtdsred answering

guestions on the survey with the VAS compared to the LS nearly three to one.
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Chapter 1. Defining the Problem

Introduction

For more than a half century surveys with Likert scale (LS) responsegptve
been used extensively in schools to draw inferences about students. To date, however,
educational researchers have not examined whether a different scale—asdalasthat
employs a continuous response format—would have a similar effect on students’
responses or lead to different results than those obtained from a LS survey in a K-12
setting. This lack of direct comparisons between the LS and other scalestheatiest
method for framing response options in K-12 educational survey research unclear.

Originally proposed by Rensis Likert (1932) as a summated-doalie
measurement of respondents’ attitudes, the LS format generally safsast item
prompt or statement about the attitude being measured (e.g., | enjoy readiey myst
novels) followed by a limited or discrete set of responses designed to capture a
respondent’s personal opinion about (or attitude toward) the item prompt. Typically, the
LS has four to seven response options, each consisting of a single word or short phrase
that differs by varying degrees ranging from one negative extrensegolér opposite
positive extreme (e.g. frostrongly disagreeo strongly agreeor not at all likelyto

highly likely). Respondents are instructed to choose only one response option from those

L«A scale or index made up of several items measutie same variable. The responses are given
numbers in such a way that responses can be agdedsummatefi (Vogt, 1999, p. 284).



presented to indicate their level or degree of agreement with the item ‘@tem”

prompting statement (see Figure 1-1 below).

Strongly Strongly
Disagree Disagree Agree Agree
| enjoy watching television. Q Q Q Q

Figure 1-1. Typical item with the Likert scale response format.

The Problem

Given the immense popularity of LS surveys used by teachers and researche
today’s classrooms, it would seem to the casual observer no better option ¥gisthe
literature suggests there is little consensus on whether the LS is thedbes$o sise for
survey research (Grigg, 1978). Proponents argue LS are the most widely usegbscale t

in the social sciences because:

1. they are relatively easy to construct and adminigi@eschke, Singer, & Guyatt,
1990; Vickers, 1999)

2. they place few cognitive demands on respond@aisschke, Singer, Gordon, &
Guyatt, 1990; Joyce, Zutshi, Hrubes, & Mason, 1975; Scott & Huskisson, 1977).

3. scores can be easily computed and are easy to inte(@eyatt, Townsend,
Berman, & Keller, 1987; Vickers, 1999).

4. they have been found to be easy for children to use and respdshiesds,
Cohen, Harbeck-Weber, Powers, & Smith, 2003; van Laerhoven, van der Zaag-
Loonen, & Derkx, 2004).



5. they tend to have high reliabilitiee/zan Laerhoven, van der Zaag-Loonen, &
Derkx, 2004; Cook, Heath, & Thompson, 2001).

6. they make it easier to identify and interpret a clinically sigaiiic change
(Brunier & Graydon, 1996; Guyatt et al., 1987).

On the other hand, critics have argued LS surveys and/or Likert-typecéems

1. yield only a rough estimate comprising simple, discrete, ordinal-lgats that
lack subtlety(Krieg, 1999)and fail to adequately describe the construct being
measuredBrunier & Graydon, 1996; Hain, 1997).

2. lack sensitivity or responsiveness in differentiating betweenngdiones or factors
(Aitken, 1969; Duncan, Bushnell, & Lavigne, 1989; Joyce, Zutshi, Hrubes, &
Mason, 1975; Ohnhaus & Adler, 1975).

3. limit the amount of information transmitted by respon§®sgood, Suci, &
Tannenbaum, 1957; Viswanathan, Bergen, Dutta, & Childers, 1996)

4. restrict respondents’ ability to precisely convey how they (adgken, 1969;
Joyce et al. 1975; Viswanathan et al. 1996)

5. force respondents to choose from a limited responséDagtcan et al. 1989;
Ohnhaus & Adler, 1975; Viswanathan et al. 1996nled on an artificially
restricted response range, which can result in a “poorer match batwee
subjective state and respong@an Schaik & Ling, 2003, p. 548)

6. encourage “habitual response behavior(e.g., responding without careful
consideration or cognitive efforfjom respondentd_ange & Soderlund, 2004).

The lack of consensus in the literature provides little guidance to educaé@seatchers
developing assessment tools or selecting surveys to administer to studergsvdylor
because there is a dearth of empirical evidence to support the selection cllermwac
another, educational researchers may be less inclined to discriminate stakasgfor

survey response options and more inclined to select what is most familiar (eLikethe



scale) or easiest to create (or score or administer) rather thars\iliiaimost appropriate
measurement (e.g., based on age of sample, context of study, construct beurgdheas
or what will yield the most accurate results.

With its coarse measurement approach to scaling, the LS can inducealatisti
biases that can be of great consequence because they can “artdiogadignt” (Ohnhaus
& Adler, 1975, p. 383) or attenuate reported effect sizes, correlation coefficiahts, a
reliability (Hasson & Arnetz, 2005; Joyce, Zutshi, Hrubes, & Mason, 1975; Kré§§,; 1
Martin, 1973; Viswanathan, Bergen, Dutta, & Childers, 1996). Given researchers’
extensive use of LS surveys to make inferences based on the assumption respondents
would not respond differently had they been presented with an alternative item-eespons
type, there could be serious implications for past, present, and future sunaglréke
this assumption proves to be empirically untenable. Further, since resetenbers
assume the variable of interests measured without error (Viswanathan et al. 1996),
there could be serious implications in terms of statistical conclusion vdbdity
researchers whose results hinge on the accuracy of LS surveys.

In addition to statistical biases, critics have argued LS iteniisdinespondent’s
ability to accurately express his or her opinions and therefore are not capatueidig
unbiased evidence about specific degrees of agreement or disagreement begéaise the
to capture the more subtle nuances of personal expression (Flynn, van Schaik, &
Middlesorough, 2004; Ohnhaus & Adler, 1975). In effect, what the LS attempts to do is
to transfer a fluid, continuous construct into a digital system that is searadeatdinal.

Consequently, by forcing respondents to choose from a set of “suggested/provided”



responses—which may or may not accurately reflect how they truly feel othvalya

really think—the results obtained from LS items can be biased to reflgahenimited
degrees of agreement (e @gree, strongly disagregeprovided by the person(s) who
constructed the scale rather than to reflect the perceived or intended esspicihe
respondents, themselves (Bowling, 1998; Brunier & Graydon, 1996; Hasson & Arnetz,
2005; Vickers, 1999). To that end, it would seem the LS is capable of only providing
researchers with a homogenized approximation of respondents’ attitudes duertméhe
categorization of individual responses. As a result, the LS may be incapalatlofgyi

the most accurate reflection of the measured phenomenon because it lumps respondents
into artificially distinct groups (e.g., respondents vetrongly disagree's. those who
neither agree nor disagr¢¢hat assume lockstep categorical conformity of members to a
single unified response. In short, the LS method of categorizing responses caat offer
best, only limited scale sensitivity, which could directly encumber andsaé ability

to obtain the most accurate results.

What is needed in educational survey research is an alternative to the LS response
option that can offer respondents more freedom to personalize their responses and has the
potential to achieve a more accurate estimate of the measured constryms€ihke
alternative to the LS is thasual analogue scalavhich gives respondents the ability to
express their personal opinions more precisely (Givon & Shapira, 1984) and is capable of
providing increased scale sensitivity so researchers can obtain moreithégratcurate

results.



The visual analogue scale (VAS) is a unidimensional scale—meaning only one
ability, attribute, or dimension is measured at a time (Bond & Fox, 2001)—and is often
presented as a single, horizohtale anchored on the left side by a negative trait or the
most negative statement and on the right side by a positive trait or the most positive
statement. Respondents are typically asked to select a point along the contirueem bet
the two extremes that best matches their degree of alignment orlsivéagreement

with some statement (see Figure 1-2 below).

I enjoy watching television.

Strongly Disagree| ®) | Strongly Agree

Figure 1-2. Typical item with the visual analogue scale response format.

By comparison, the LS response options (e.g., Figure 1-1 above) offer only a fraction of
the VAS’ possible response options, which are not limited to the discrete set of pre-
determined responses (estyongly agree, agree, disagree, and strongly disagree
offered by LS items.

As an item response format, the VAS can be administered by itself (&ng.aus
single item strategy for the measurement instrument) or in combination wah\6AS
to measure multiple constructs on multi-item instruments (Wewers & Lowe,.1990)
Although it has been widely used in other fields since the 1920’s in clinical and researc

settings (Wewers & Lowe, 1990), the educational survey research lieerattrtually

2 The VAS can also be presented vertically withpibsitive trait or statement positioned at the tog the
negative at the bottom of the scale, but it appe®rst often in the literature as horizontal.



silent on the VAS. Moreover, of the published studies that have involved VAS items or
indices, the vast majority have focused on adult populations (e.g., 18 and older) and
results can not necessarily be extrapolated to K-12 populations (e.g., younger than 18)
Moreover, it remains to be seen whether results observed in studies with adults are
constant over different measurement contexts (such as schools), respondent gobups (s

as K-12 students), or traits (such as identification with school).

Research Purpose

In addition to the gap in the current K-12 educational survey research literature
about students’ reaction to the visual analogue scale, very little is known irelahgffi
research about how children respond to Web-based surveys with VAS response options.
Further, it remains unknown whether they will respond differently to VAS iteniseonl
than they would have had they been presented with LS items instead. The purpose of this
study was to contribute to the literature in K-12 educational survey research by
comparing a previously validated and highly reliable LS sufrt@the same survey with
VAS response options instead. Both versions of the survey administered in this study
were Web-based and both had the same number of items and same prompts but with
different response option formats. The LS version’s response options werdqiese
radio buttons with choices such as “Strongly Agree” or “Disagree” and ttg&wéfsion

had slider-type response options presented with only the two extreme verbal tiees of t

% Meaning that the survey was originally comprisédems with LS response options.



LS (e.g.,Strongly DisagreendStronglyAgree) on each end of a continuum.
Respondents used their mouse to click anywhere on the continuum and a marker
appeared that could be manipulated (slid) in either direction to indicate varyiggsleg
of “agreement” or “disagreement” with the item prompts.

The purpose of this study was to explore whether the VAS could be a more
suitable alternative to the Likert scale to frame response options for seseaych in a
K-12 setting. The construct measured in this paper (and thus the subject for the LS vs.
VAS comparisons) wastudentidentification with schoolvhich has been examined in a
number of studies and measured using a number of Likert-scaled instruments.
Researchers involved in empirical studies of this construct have, toxdeg¢gplored the
possibility that the survey they administered might have yielded diffeesults had a
continuous scale such as the VAS been used instead of the LS. Thus, this study compared
LS and VAS versions of the established sdalentification with School Surveyoelkl,
1996) to determine if the survey’s results (e.g., summated scale scopsyahdmetric
indicators (e.qg., reliability and factor structure) were comparaipéspective of the
response format. Further, because age had been shown in previous studies to be a
significant factor in children’s performance on surveys (Cremeens, Bifdades,

2007; Read & MacFarlane, 2006; Shields, Cohen, Harbeck-Weber, Powers, & Smith,
2003; van Laerhoven, van der Zaag-Loonen, & Derkx, 2004), the effects of age (using
school level as a proxy) and item response type were examined in an effortrardete

if there were any significant differences between how younger studehtdder

students responded when presented with VAS vs. LS response options.



Research Questions

Evidence has been presented that suggests Likert scale (LS) response aptions ca
misrepresent the variability in students’ attitudes/beliefs by@aiify grouping students
into a limited set of discrete categories that may not accuratelgtrftkvidual
responses. Additionally, evidence has been presented that suggests the Visgiad ana
scale (VAS) may be a more suitable survey response option for reseanalgitie to
its continuous scaling, which offers a more sensitive measurement of athelgds/and
a much less restricted response range for students to individualize theirses.

Evidence has also been presented that suggests children’s age is an irfguciatat
consider when selecting an item response format because younger shddggnitive
development is less developed than older children’s, which could impact the former’s
ability to accurately self-report. Lastly, evidence has been preséatesliggests the

VAS may have an advantage over the LS on a Web-based survey due to its ability to
communicate an interval continuum to respondents that may yield greater score
variability and possibly greater score reliability.

Given that no previous studies have been conducted in educational survey
research to directly compare the LS to the VAS on a web-based surtey Kidi2
student population in a school setting, the best method of framing response options in
educational survey research remains unclear. Consequently, this studpseeks t

contribute to the literature by addressing the following research questions:

1. Does the response format change the factor structure of the survey?

2. Does the response format affect the reliability coefficient?



3. Are there significant mean differences for the summated scoresl dyetween
the LS version and the VAS version of the survey?

4. Are there significant mean differences of the summated scores b8 #rel VAS
versions of the survey between Elementary, Middle, and High School students?

5. Is there a significant interaction between level of schooling and response
type? If so, is it dependent on item response type?

Significance of the Study

The results of this study could provide answers to questions that have thus far
been overlooked in educational survey research. Further, the results of this stddy coul
have implications for social scientists, particularly those whose survegreess used to
influence policy directly or indirectly affecting the lives of children. Mwer, because
results could have some bearing on children’s self-reports, in general, antlifer f
measures designed for students in elementary, middle, and high schools, in patigular
results of this study could influence ways in which survey research is conducted in

tomorrow’s K-12 classrooms.

Summary

A standard tenet in research is that conclusions based on computed statistical
values are valid only insofar as the data used to calculate these valuesheeted in

an appropriate manner. Some critics have argued researchers run the riskngf draw
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unwarranted conclusions when they rely exclusively on LS categoricalysurgeause
yielded data may not have been obtained using the most approprited (Brunier &
Graydon, 1996; Ohnhaus & Adler, 1975; Svennson, 2001; Wewers & Lowe, TB88).
line of thinking stems from the view that LS items limit a respondent’syatulit

accurately or precisely express his or her opinions and therefore are noe adpabl
providing tenable evidence about varying degrees of agreement/disagreeimfent
capturing the more subtle nuances of personal expression (Flynn, van Schaik, & van
Wersch, 2004). To that end, an LS survey’s validity and reliability could be calted int
guestion. Moreover, since the quality of any research study is heavily dependent upon
the researcher’s ability to collect and interpret valid and relialtée daould be argued

the LS may serve to restrict or implicitly limit attempts to achievecaorate estimate of
the construct being measured, which, in turn, may also confound data interpretation or
otherwise impinge on sound decision making. This raises important questions about the
extent to which LS survey results used in educational research can be uskd to ma
inferences about students or their schools.

The importance of accurate information is imperative in eltl§ of research, and
educational survey research is no exception. With the demand fadrdesa-decision-
making in today’s high stakes educational environment, it is imper#ie instruments
used in data collection are as accurate and useful as possible. tGevdéimitations

mentioned above, the LS’ ability to provide researchers with the accsirate data is

* Appropriatein this context refers to the scale’s ability tzarately measure the substantive construct or
variable of interest.
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guestionable and therefore may not be the best possible or maospraguer choice for

measuring respondents’ attitudes or opinions in empirical educational research.
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Chapter 2: Literature Review

Introduction

Today, survey research includes a broad range of methods for gathering data,
ranging from the more traditional one-on-one interview conducted in-person or on the
phone, to the more progressive, self-administered surveys such as those thatecapita
today’s technology to collect responses via text-messaging or the IniResetrchers
have used surveys for many years and although myriad forms have been proposed and
tested over the last century, the Likert scale is still by far the mdstywiised technique
for scaling item response options (Lange & Soderlund, 2004; OhnHaus & Adler, 1975;
Polit, 2004). This chapter proposes to focus specifically on measurement istigss as t
relate to surveys in general, and the Likert scale (LS) and visual anatad@€\AS), in
particular. The chapter concludes with a discussion of challenges relatedeyirsgy
children using LS and VAS response options as well as with an overview of issues

related to Web-based or online surveys.

Measurement Issues in Educational Survey Research

In the social sciences, one of the most frequently cited definitions otireeaent
has been that of Stevens (1946). Stevens broadly defined measurement as the
assignment of numbers to aspects of objects or events according to one or areother rul

convention. In survey research, there is an ongoing debate about which scaling “rule
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convention” is most appropriate for use in the measurement procedure to ensure accurat
results and the meaningful interpretation of survey scores. Unlike mostalhysic
scientists, social scientists tend to deal mostly with unobservable con#tatatannot

be directly measured. Survey researchers, in particular, must thesdjooe r

psychometric theory to measure subjective phenomena such as attitudes. Psyshome

is the field of study concerned with the theory and technique of measurement in
education and psychology, which includes methods such as the operationalization of
variables for the purposes of measurement and the scaling of attitudes. Actmrding

Bowling (2005b),

Psychometric theory dictates that when a concept [or construgtrable]
cannot be measured directly...a series of questions that tap®wlifeepects of

the same concept need to be asked. Items can then be reduced, usfitg spec
statistical methods, to form a scale of the domain of inteaest,the resulting
scale tested to ensure that it measures the phenomenon of intersistently
(reliability), that it is measuring what it purports to mee (validity), and is
responsive to relevant changes [sensitivity] over time. (p. 344).

The primary purpose of conducting a survey is to enable the researcher to
examine some characteristic or trait as it relates to the people bemeged and/or the
phenomena about which the people are being asked (Fink, 1995). If the researcher’s
conclusions are to have merit, they must be based on reliable scores obtainedidrom val
surveys. As with any research study, dependable results are contingent upon the

researcher’s ability to collect valid and reliable data that provide anaae@stimate of

14



the construct, characteristic, or attribute being measured (Litwin, 1995). mnatids,

to be dependable, the survey instrument must measure what it was designed to measure
and provide a consistent estimate of what is actually being measured, intended or
otherwise (Linn & Miller, 2005; Nunnally, 1978). In survey research, the unintended or
unaccounted for measurements (or those “otherwise” measurements) af@icause

concern because they constitute measurement error.

Survey Errors

Researchers strive for, but fail to achieve, error-free measureefartunately,
perfect measurement does not exist. In many cases, “substantial mismeasure
[remains] no matter how much care and expense is devoted to measuring the variable
guestion” (Gustafson, 2004, p.3). Two types of error associated with survey research, in
general, and measurement, in particularranelomerrors angystematigor non-
randon) errors. The first, random errors, are errors without qualification. Random error
(also known as random variation) represents differences in a variable due t® i@thac
than to one of the other variables being studied. Although random variations tend to
cancel one another out in the long run, these types of errnotuwader the control of the
researcher and therefore were not examined in this dissertation. The s@eoofl ty
errors, non-random errors, are those that are consisteatrandom and therefore
should (or could) ostensibly be controlled or eliminated by the researcher. Qogiooll
eliminating systematic errors is important because, as Blalock, Well§atet (1970)

argue, "the existence of...nonrandom measurement errors becomes a seriousfproblem
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inference in any study that is designed to go beyond merely locatirdatesrof a
particular dependent variable" (p. 76). Given that this dissertation aspiresoe
inaccuracies or errors resulting from possible design limitations os flathe
measurement instrumehin general, and errors related to response option design or
scaling technique, in particular, this study focuses exclusively on non-rancms er

In addition to random and non-random errors, there are several other types of
errors often associated with surveys includgagpling error, coverage erronon-
response errorandmeasurement erroil he first two essentially relate to errors
involving the sampling method or approach to contacting participants. These are
methodological errors not associated with the survey instrument itseéffdtes they
were not examined. The thindpn-responserrors, are a function of the respondent and
were not examined in this dissertation. The fourtbasuremergrror, is error that occurs
when the observed value is different from the® or actual value of the measured
variable. In terms of this study, these types of survey research wemslefined as
those associated with the measuring instrument itsel—as contrastedheitisaurces
of measurement error—and were the only type of survey research erronedamihis
dissertation.

Reliability.

Reliability refers to the extent to which a measure or score is repeatabl

consistent and free from random errors. Put another way, it is a measure of how

® As opposed to “flaws” in the respondent. Thespoadent-based errors include instances such as whe

respondents do not understand the question or tammeember the relevant information, or when they

strategically edit responses in a misleading wdgreeeporting (or selecting) them.

6 . . . . . . .
Thetrue value is a hypothetical value that is yielded Viaaiable were perfectly measured (e.g., without

error).
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reproducible a survey’s data are (Litwin, 1995). Crocker and Algina (1986) remind us
“reliability is a property of thecoreg[italics added] on a test for a particular group of
examinees” (p. 144) amibt of the test or survey itself. Therefore, it is inappropriate to
refer to an instrument as either “reliable” or “unreliable.” Alwin (200f)aemds on the

importance of reliability as it relates to measurement by observing:

reliability is not a sufficient condition for validity, but it inecessary, and
without reliable measurement, there can be no hope of developingif&cient
knowledge. The obvers# this logic is that if our measures arareliable they
are of little use...[for] detecting patterns and relationshipsrey variables of
interest. Reliability of measurement is therefore the sinenquaof any empirical

science” (p. 16).

There are several types of reliability analyses that can be ceddoatstimate a
reliability coefficient for a test or survey includiadiernate-form, inter-observer, intra-
observer, test-retest, and internal consistency reliabilityhis study, only one form was
administered, therefore alternate-form reliability does not applyusecaccording to
Crocker and Algina (1986), “the alternate form method requires constructirgjnwar
forms [e.g., with equivalent but not identical items] of a test and administering both
forms to the same group of examinees” (p.132). Inter-observeteorater reliability is
not relevant to the study either because the study does not examine the extent of
agreement among two or more independent raters judging the same phenomena.
Similarly, intra-observer reliability is not relevant to the study because it refers to the

extent to which an individual observer is consistent in her observational codings if she
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twice codes (rates) an object or occurrence (e.g., student essay or videachiea's
response to classroom disruption).

Test-retest reliabilityr(y) is a common indicator of response consistency. Often
referred to as a co-efficient of stability, it is defined as the consistdmoeasurement
based on the correlation between test and retest scores for the same indiymoallyT
the same test is administered twice to the same people after a perrod aht after the
retest, two scores on the same measure for each person are generatedaneldhien
between the scores is obtained. Depending on the type of data being analyzed, the
researcher will either apply Pearsoor Spearman rho on the total scores of the two
administered tests or surveys.

Internal consistency estimates of reliability (ICR) are appliegtdaps of survey
items (as opposed to single items) thought to measure different aspects oféhe sa
construct (Litwin, 1995). Cronbach (1951) defined a survey with high internal
consistency as one comprising positively intercorrelated items and not miyzessa
reflecting a high degree of unidimensionality. To measure @Bnbach’s coefficient
alpha(« ) is generally calculated as an index of a survey’s internal consistenic, i
determined by “the ratio of the sum of the item covariances to the total obseoved s
variance” (Crocker & Algina, 1986, p. 153). Although there are other ways to measure
ICR besides Cronbach’s alpha, evidence suggest they all arrive atadlystet same

estimates of reliability (Pedhazur & Pedhazur Schmelkin, 1991).
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Ordinal vs. Interval Measurement

It is important for the researcher to bear in mind that the type of measrem
scale used to take measures will affect the validity, reliability, arfdlosss of the data
collected. With Likert scale (LS) surveys, there is a general lack oéuesas on whether
they should be treated as ordinal- or interval-level measurement, arfdliygdd. In

social science research, the distinction between the two is often blurred.

Ordinal Measurement Scale

Ordinal measures require that “...the objects of a set can be rank-ordered on a
operationally defined characteristic or property” (Kerlinger, 1992, p.399). Thissyiea
general, a hierarchy is in place to “rank” responses from a lesserardegree to a
more or higher degree of some specified characteristic. For exatnplegly agreas a
“higher” degree of affirmation thasagree thereforestrongly agreevould be assigned a
higher numeric value thaagree Although intervals are implied by these varying
degrees of verbal categories as well as by the numeric values ofteredssig
traditionalists argue an ordinal scale’s intervals are purely aspdral therefore no
meaning can be attached to the size or distance between measurements armdng me
can be attached to the shape of the set of measurements’ frequency distribartiner,
1975). Traditionalists further maintain only non-parametric statisticsearsdd with
ordinal scales because they do not require the estimation of population values and no
assumptions are made about interval equivalencies or the shape of the distribution of

population scores (Armstrong, 1981).
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Interval Measurement Scale

To qualify as an interval measure, the scale must represent “equateéssfar
intervals] in the property being measured” (Kerlinger, 1992, p.400). As such, relative
sizes of the intervals between two different measurements along theachie
meaningfully interpreted and meaning can be attached to the frequency distréution’
shape (Gardner, 1975). In addition to their capability of providing a more precise
estimate than ordinal measures, interval measures have the added bendfiiraf dra
researcher to use more powerful parametric statistical techniquéisier1992;
Labovitz, 1970).

In attempting to decide whether to treat data as ordinal or intervalialesesa
face the potential loss of information because of the limited resolution of ordinal
measurements. Kriege (1999) calls this an issue of “scale coarsenessjumttliar
causes biases that “...can affect the mean, variance, covariance ticoricafficient,
and the reliability of the scores” (p.763). Moreover, since ordinal scakssoofty a
“coarse” estimate, they can potentially impact the internal consistestyretest
reliability, and concurrent and predictive validity of a survey (Champneyagshall,
1939; Bowling, 1998).

Treating ordinal data as interval.

A problem survey researchers routinely face is whether the use of morewowerf
statistical techniques are justified with ordinal-level scales of uneaent. To directly
address the issue of whether it is acceptable to use an interval scale whenarscati

is, by definition, more appropriate, Labovitz (1970) conducted an empirical intestiga
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in which he manipulated ordinal (e.g., ranked) data from a previously published study
and substituted his own equidistant (linear), monotonic numbers and randomly generated
number& according to 18 different monotonic scoring systems. His results demonstrated
negligible error in comparison to the “true” scoring systems, which led Liattovi

conclude:

(1) certain interval statistics can be used interchangeably autinal statistics
and interpreted as ordinal, (2) certain interval statistics, (gagiance) can be
computed where no ordinal equivalent exists and can be interpreted wi
accuracy, (3) certain interval statistics can be given th&rval interpretation
with only negligible error if the variable is “nearly” intefvand (4) certain
interval statistics can be given their interval interpretatioits caution (even if
the variable is purely ordinal), because the “true” scoring syatehthe assigned
scoring system, especially the equidistant system, are alrivesysaclose as
measured by andr®(1970, p. 523).

Thus, Labovitz (1970) argued, even though some “small error” may result fromgreat
ordinal variables as interval, doing so is justified because it enables tAeehesd¢o use
“more powerful, more sensitive, better developed, and more clearly interpretable
statistics with known sampling error” (p.515). While this may be true, Labtailed to
provide the researcher with guidance on when it is “worth the risk” to ignore the error

introduced when ordinal scales are treated as interval scales in favor chdssamged

" Labowitz (1970) examined the relationship betweecupational prestige (which is based exclusivaly o
the principle of ordinal ranking) and male suicidées. The data comprised prestige rankings of 36 U
occupations obtained from a 1947 national survelysanicide rates by occupation obtained from thed195
U.S. Census.

8 The assigned numbers were all within the rangetof10,000 and their assignments were all comgiste
with the ordinal ranking monotonic function.
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statistical techniques. Moreover, he failed to mention this risk may be ceduce
eliminated altogether if a suitable alternative, designed for the ihtrake, was used.
As Krieg (1999) suggested, “the simplest way to avoid the biases induced by coarse

measurement scales [e.g., Likert scales] is not to use them in theaiest (M64).

Measuring Survey Responses

This section provides a general discussion about the two item response types that
are the focus of this dissertation: the Likert scale (LS) and the visuayaaacale
(VAS). The LS is presented first, followed by the VAS and then a discussion dfexhet
either is ordinal or interval level measurement follows. Each is discussdis of how
it captures a respondent’s survey responses and in terms of measurement eesulthat

due to item response format.

The Likert Scale

In his seminal monograph, Rensis Likert (1932) originally proposed that hes sca
was a summated scal® be used to assess the attitudes of survey respondents. Although
technically the ternhikert scalerefers to a summated score produced by a survey
comprised oL ikert-typeitems rather than to an individual item itself, the t&rkert
scale(LS) is commonly used today to refer to the universal fixed format approach to

measuring attitudes—and more broadly to virtually any survey item withelhlbgbolar

9«A scale or index made up of several items measitie same variable. The responses are given
numbers in such a way that responses can be agdedsummatefi (Vogt, 1999, p. 284).
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(e.g.,agreddisagre@ response options typically delineated by a discrete set of monotonic
categories.

The LS format on a survey characteristically consists of an item pisuoptas a
statement about the attitude being measured (e.g., | enjoy readingynmystels)
followed by a limited or discrete set of responses designed to captuppadest’s
personal opinion about (or attitude toward) the item prompt. Typically, the LS has four to
seven response options, each consisting of a single word or short phrase that differs by
varying degrees ranging from one negative extreme to its polar oppositeeestteme
(e.g. fromstrongly disagreeo strongly agreeor not at alllikely to highly likely). From
the range of options presented, respondents are generally instructed to chpose tml
indicate their level or degree of agreement or disagreement with theestafnesented

(see Figure 2-1 below).

Strongly Strongly
Disagree Disagree Agree Agree
| enjoy watching television. Q Q Q O

Figure 2-1. Typical item with the Likert scale response format.

Originally, Likert (1932) proposed attitudes could be measured with relasee e
by using a five-category scale including three signature elem&htsfirst two were
designed to measure the direction (e.g., positive vs. negatagrervs. disagreé and
strength ¢trongly agree vs. strongly disagje¥ the attitude and the third element served

as a neutral poinngither agree nor disagreéor respondents who could not (or would
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not) choose between the options presented. He also advocated the use of idolitiing
knowas a response option so researchers could make distinctions between people who
had no opinion (or honestly did not know) and those who were genuinely neutral. While
there is no consensus on the optimal number of response options to use, it is fair to say
more researchers claim the ideal number is five (Lissitz & Green, 1975ngé&nKiaber,
1977) or seven (Symonds, 1924; Grigg, 1980; Preston & Colman, R06éman &
Renooij, 2002) than any other number; and most agree an odd number is best to allow for
an “average” position on the scale (Grigg, 1980).

Response issues with LS items.

Because LS items are used so extensively in today’s surveys, respondegts may
into “auto pilot” mode when responding due to their over-familiarity with this farmat
That is, respondents may be less apt to fully consider responses before setecbihg
the LS response options. This habitual response behavior might be avoided if respondents
were presented with a “cognitive speed bump” (Lange & Séderlund, 2004) such as an
alternative, less- commonplace item response format to force them to pgrseitextt
on what each question really means and how best to respond (see, for example, Gardner,
Cummings, Dunham & Pierce, 1998 or Shamir & Kark, 2004). Although the idea of
designing a survey incorporating a response format (e.g., the VAS) that somésiow ge
respondents to pause and reflect rather than responding automatically makes se
theoretically, | question whether the novelty or positive effect(s) woulthdiimover
time (or even over the course of the survey) as familiarity increadesach subsequent

encounter. Moreover, because the validity and long-term effects of this sesigg d

24



approach are, to date, unexamined in survey research, it remains unclear whagher usi
the VAS response option in place of the LS creates enougboginative speed buntp
have a significant effect on a survey’s outcome or results.

Another common problem associated with LS items stems from a respondent’s
overuse of the mid-point (e.gneither agree nor disagres neutral response) or
apparent refusal to select one of the options presented because they do notyaccuratel
reflect the response he/she wishes to convey (Brunier & Graydon, 1996). Holmes and
Dickerson (1987) suggested that the midpoint of an odd-numbered LS response set may
be an easy or “default” choice for respondents to make when they find it difficdtect
a response that precisely conveys how they feel or perhaps find the item prompt too
sensitive or painful to reflect upon. Under these circumstances, respondent$ytgpical
to: 1) skip the item, 2) write in their own response, or 3) indicate their resppnse b
placing a marlbetweerthe options presented. As a result, data analysis can be
compromised as such responses must either be dropped or imputed. These types of
behaviors could potentially be avoided with an alternative response option that offers
respondents more freedom to personalize their responses and that has the potential t
achieve a more accurate estimate of the measured construct. Ones@itsibhtive that
gives respondents the freedom to express their personal opinions more predisely is t

visual analogue scal@ivon & Shapira, 1984).
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The Visual Analogue Scale

The visual analogue scale (VAS) is a unidimensional scale—meaning only one
ability, attribute, or dimension is measured at a time (Bond & Fox, 2001)—and is often
presented as a single, horizofitéihe anchored on the left side by the most negative
statement or trait and on the right side by the most positive statement.or trait
Respondents are typically asked to select a point along the continuum betwten the
extremes that best matches their degree of alignment or strength ohegreath some

statement (see Figure 2-2 below).

I enjoy watching television.

Strongly Disagree| ®) | Strongly Agree

Figure 2-2. Typical item with the visual analogue scale response format.

By comparison, the LS response options (e.g., Figure 2-1 above) offer only a
fraction of the VAS’ possible response options, which are not limited to the L$etdisc
set of pre-determined responses (stpngly agree, agree, disagree, and strongly
disagreg. As an item response format, the VAS can be administered by itself (eng., usi
a single item strategy for the measurement instrument) or in combinatfoothér VAS
to measure multiple constructs on multi-item instruments (Wewers & Lowe,.1990)

The VAS has been in existence for nearly 90 years. The first published research

involving the VAS is attributed to Hayes and Patterson (1921), who introduced it as a

9 The VAS can also be presented vertically withghsitive trait or statement positioned at the tog the
negative at the bottom of the scale, but it appe®rst often in the literature as horizontal.
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“new method for securing the judgment of superiors on subordinates” (p. 98) and extolled
the virtues of the VAS! which they described as “simple, self-explanatory, concrete and
definite” (p. 99). Although in the beginning, the VAS was used mostly for exteresl-ra

or objective measurements (e.g. job evaluation or task performance), ovearthatye
became increasingly associated with the measurement of subjective phargumh as
“feelings, perceptions, or sensations [which are traditionally] difficultéasure on

scales with predetermined intervals [e.g. Likert scales]” (Lee &lkhefer, 1989, p.

128).

The bulk of the published research involving the VAS has been, to date, focused
on adult populations. Of this research, the most comprehensive and well-documented
studies involving the use of VAS are found in the medical or health-related pelid’
literature, where it has been regarded as the best method or “gold stand#nd” f
subjective measurement of pain (Yarnitsky, Sprecher, Zaslansky, & H&98; Scott &
Huskisson, 1976). In general, thain literature involving adults has been mixed.
Proponents have argued that the VAS:

1. can have better responsivendss. ability to detect clinically significant change)

than the Likert scale (Ohnhaus & Adler, 1975)

2. can yield a greater variation of scores and produce scores more normally
distributed than LS forma{®runier & Graydon, 1996; Grigg, 1980)

3. can be easy to understand and use—especially for non-native speakers and
individuals with less-than-average reading abil{Bfennings, Cohen, & van der
Ploeg, 1995; Ahearn, 1997; Kerlinger, 1992; Freyd, 1923)

4. may require little to no verbal or reading skillee & Kieckhefer, 1989)

" Hayes and Patterson (1921) referred to their sabe“graphic rating method,” which, for all inteand
purposes, is a VAS.
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5. can be administrable in a variety of setti@serbuch & Katzper, 2004)
6. can yield a more sensitive and accurate representation of the measurédicons
(Grant, Aitchison, Henderson, Christie, Zare, McMurray, et al. 1999;

Sriwatanakul, Kelvie, Lasagna, Calimlim, Weis, & Mehta, 1983; &ffiin &
Renooij, 2002)

7. can be easy to scofdoyce, 1975¥

Conversely, critics of the VAS have presented less favorable views. Some studies ha
shown respondents disliked VAS items because they are 1) “harder”’ than ESZjem

take more time to complete; and 3) require training because of their unfdaoritnet

(Jaeschke, Singer, & Guyatt, 1990; van Laerhoven, et al., 2004; Williamson & Hoggart,
2004)™ Further, some researchers have presented evidence suggesting respondents may
find the VAS difficult to use because it requires them to think about responses irterms

(or within) a “mathematical dimension” (Duncan, Bushnell, & Lavigne, 1989;eJoyc

Zutshi, Hrubes, & Mason, 1975).

Although it has been widely used in other fields since the 1920’s in clinical and
research settings (Wewers & Lowe, 1990), the educational survey reseaathre is
virtually silent on the VAS. Moreover, of the published studies involving VAS items or
indices, the vast majority have focused on adult populations (e.g., 18 and older) and
results can not necessarily be extrapolated to K-12 populations (e.g., youngE)tha

Moreover, it remains to be seen whether results observed in studies with adults are

12 Especially now that VAS can be administered vimpater and scored electronically rather than bydhan
as with the paper-pencil versions.
13t bears noting that the vast majority of theseligts involved respondents that were at least a8syald.
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constant over different measurement contexts (such as schools), respondent gobups (s

as K-12 students), or traits (such as identification with school).

Likert Scales: Ordinal or Interval?

Likert scales are a controversial “middle case.” Proponents of the usergint

measurement of LS response options argue that

although most measures used in sociobehavioral research are ngt aean

interval level, they are not strictly on an ordinal level eitHarother words, most
of the measures used are not limited to signifying “more trarffess than,” as
an ordinal scale is, but also signify degrees of differencisugh these may not

be expressible in equal interval units (Pedhazur & Schmelkin, 1991, p. 28).

Technically, data obtained from fully anchored LS (e,g., all response options are
labeled and arranged as fixed anchor points fétrangly Disagre¢o Strongly Agreg
are considered to be inherently ordinal because respondents most likelyutdformly
perceive the specified anchors as forming equal intervals (Goldsteims&n]e.984).
Critics of the legitimacy of claiming the LS can be measured at arvaiievel maintain
that the degrees of separation between terms do not represent equal unas§dhll&
Hoggart, 2004), which would, of course, mean data obtained via mathematical averaging
would be untenable.

Since, traditionally, the numbers assigned to Likert response optionmbiarara
(e.g., 1-5) and do not have any meaningful connection to the responses they represent

(Hasson & Arnetz, 2005), one cannot assume the difference beAgesgandStrongly
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Agreeis equal to or the same as the difference betWwesagreeandStrongly Disagree
This is not to say the numbers associated with LS response options do not have meaning,
it is just their meaning is not very precise because they do not represent “likgiegia
For example, with a quantity such as dollars, the difference between $1 and $2 is the
same as between $2 and $3. This is not really the case with numbers assodidt&d wit
response options. For example, if a survey item has four response options, researchers
can be sure nearly all respondents understand a rating dDisag(eq is betweera
rating of one $trongly Disagrepand a rating of threé\greg, but they cannot be sure
respondents interpret thtsagreelies precisely halfway betwe&trongly Disagreand
Agree This is also true with an odd number of LS response options (e.g., five or seven)
where, for example, the mid-points of the scale are often presumed to be “neutral,”
meaningNeither Agree nor DisagreeHere, one cannot be sure respondents interpret that
this response option lies precisely halfway betw&gangly DisagreendStrongly
Agreeor that respondents do not have even a slight preference toward one or the other.
For example, if a respondent does not félgreewith the item prompt but is forced to
choose a response, he may decide the next lower option serves as a better.indicator
Thus, this respondent’s overall or summated score will be negatively biased othHawe
it should be.

Depending on the frequency with which this biasing effect occurs over the course
of an entire LS survey, a respondent’s summated score may be significHatgndi

from what it would be if he were given the opportunity to respond with an interval-level
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response option such as the VASor example. In cases such as these, the LS fails to
accurately capture respondents’ true intentions because it assumes mt&rngietation
of all response options when respondents may (and most likely do) have varying degrees

of Agreement in mind when selecting their responses.

Visual Analog Scales: Ordinal or Interval?

VAS responses are not as constrained as LS responses because techeically, t
VAS are continuous scales of measurement essentially offering an infuniieer of
places along the line to indicate one’s response as opposed to the LS’s t{ipidaidy
four to seven responses (Noel & Dauvier, 2007). Although in practice, researchecs tend t
divide the VAS line up into an ordered, defined number of segments to make it easier to
measure or score survey responses, respondents do not see these divisions inan effort t
promote the perception and interpretation that the VAS line is a continuous response
format. With the possibility of constructing online versions of surveys, previous
recommendations based on paper-based surveys with VAS response options no longer
apply. For example, according to several empirical studies involving papet-YasS
surveys, researchers have used varying lengths ranging from 5cm to 10.bouglalt
100mm (or 10cm) is most often used because it can be broken into 100 equal segments of
1mm eaclr (Grigg, 1980). However, when presented online for Web-based surveys, the

length of the VAS line is difficult to standardize due to differences in screes, siideo

14 Of course, it bears noting that while the intesviala VAS are considered equidistant, they méagdh
notbe equal in terms of intensity of a person’s Walireher interpretation of the scale.
5 0r 10 equal segments of 1cm each.
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modes, settings, etc. Thus, pixels are likely to become the best unit of measurement
Another former problem associated with paper-based VAS items was thdigaion

of results, which required manual measurement (e.g., with a ruler) of epohgsedor

every survey. As you can imagine, this could present a huge burden to researchers
especially with large samples, not to mention problems with accuracy in meabering
precise distance from one end of the continuum to where the respondent placed his/her
mark. This problem is all but eliminated with Web-based surveys because absolute
judgments about where respondents place their marker are made possible viareompute
programmed calculations vielding its precise locdfiatong the VAS line, resulting in
increased sensitivity and reliability of scores (Funke & Reips, 2007; Noel&&iBr,

2007) in addition to faster scoring and retrieval of results for researchers.

To explore the impact on data quality and the measurement error of the VAS
response option when administered online, Funke and Reips (2007a) conducted four Web
experiments. In the first experiment, they demonstrated data from the ppk&xanate
the interval scale (e.g. equidistant) level and concluded the VAS should be used to
measure continuous variables and parametric statistical tests are dalyte In
experiments two and three, they compared LS items to VAS items and found the LS
differs “systematically” from interval level and produces ordinal levid daly. Their
fourth experiment examined test-retest reliability of the VAS and L@ pgyatedly

administering a 40 item personality inventory and concluded, “although VASdte#i

% The degree of precision is limited only by the t@mof decimal points the researcher chooses tdogmp
in the calculations.
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far more precise judgment, there was no negative influence on retestitglidinke

& Reips, 2007a, p. 10).

Children and Surveys

The subjective and multidimensional nature of phenomena such as feelings,
attitudes, or sensations can present particularly challenging measurdifficulties
when working with children, especially younger children, because theytareliofited
developmentally in their abstract and verbal abilities (Tesler, Savedizerher, Wilkie,
Ward, & Paul, 1991). According to Chambers and Johnston (2002), using and responding
to rating scales accurately is a difficult developmental task for yowstgeents. While
the literature is inconclusive about whether it is appropriate to use chromblageas
the primary or sole determinate of a child’s ability to use scales subh BS and VAS,
doing so appears to be the prevalent method used by the majority of rese&toiedds, (
Palermo, Powers, Grewes, & Smith, 2003). A conventional alternative to using
chronological age is to use cognitive development as a predictor of childreitistabil

use various scales successfully.

Cognitive Development

Piaget’s concrete operations vs. formal operations.
Piaget conceptualized cognitive development as a series of periodsesr stag
characterized by qualitatively different abilities (Piaget, 1970). AlthougbeRidentifies

four stages of cognitive development, only his latter two stageserete operationand
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formal operations—are applicable to this dissertation because the sample only included
children ages 9 through 18.

Piaget proposed children’s thought processes gradually become organized and
integrated with one another into larger systems of thought processes. Hiesessy
known in Piagetian terminology aperations—allow children to pull their thoughts
together in a way that makes sense, and thus to think logically. Such integrated and
coordinated thought processes emerge at the beginning of the concrete operggons sta
Although they are capable of many forms of logical thought and can exhibit masy sig
of logical thinking, their cognitive development is not yet complete and thuseshilar
this stage of cognitive development (generally 7 to 11 years old) may findaulditd
grasp hypothetical scenarios that they cannot directly observe or expeniehaeare
not true-to-fact. They may also have difficulty understanding abstrag @enotions
(e.g., democracy, human rights) and struggle with proportional reasoning or mathém
concepts such as infinity or negative numbers. These cognitive “limitationkt have
an impact on a concrete operational child’s ability to grasp the concept\bAghe
response format, given that it is presented as a continuum (although no studies to date
have investigated the legitimacy of this claim). To that end, this group of studgnts ma
actually prefer the LS given its “concrete” presentation of verbal asdnatescriptors
that could serve as a guide or signpost with which they could identify. This would

support the findings of van Laerhoven, van der Zaag-Loonen, and Derkx (2004), who

" See Chapter 3 for a description of the sampleireidsion/exclusion criteria.
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found that when surveying childrér{ages 6-18, n=120) about their feelitfgand
opiniong® the younger children (6-12) preferred the Likert scale over the VAS leecaus
they thought it was “easier to complete.”

As children progress to the fourth and final stage, formal operations (ggrierall
years old and above), they begin to be able to think about concepts having little or no
basis in concrete reality—concepts that are abstract, hypothetical, @rgdotfact—
and they become more independent thinkers capable of unique self-expression.
Furthermore, children in the formal operations stage begin to recognizesvdgically
valid is different from what is true in the real world. A number of abilitiesnisgdor
sophisticated mathematical reasoning also emerge in the formal opesttigashat
enable these children to use and understand proportions, ratios, and continuums in their
reasoning. This would suggest students in the formal operations stage would not only
understand the VAS, but may prefer it over the LS due to the ability of the VAS to allow

them to convey precisely how they feel.

Children’s Ability to Self-Report

While there are many important factors to keep in mind besides item response
format when both designing and administering surveys for children (e.g., itenmpghras
number of items, time constraints), it has been suggested the rater’s deggfs)n

competence to self-report is the most important of all (Guion, 1986; Cronbach, 1990).

18 This study took place in the Netherlands and thgests were described as either” immigrants (first
second or third degree non-native children) antv@d@utch children” (van Laerhoven, van der Zaag-
Loonen & Derkx, 2004, p. 831).

¥ These items asked the children about their feglafmput dreams and their current mood.

2 These items asked the children about school, spamt height.
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Research suggests children as young as 8 years old are able to provide eplaatdeon

their well being (Rebok et al., 2001lowever, asking children using survey-style

guestions may be a major challenge especially with younger childrensieeteir views

and opinions are often “black and white,” meaning no “shades of grey” exist in their
views. Thus, younger children tend to respond to scale questions by selecting extreme
values (e.g. very satisfied or very unsatisfied). Another challengetishiidren’s verbal

and reading abilities have much more variability than those of adults and they often
interpret response choices literally. As a result, survey items mustie&ed with the

utmost care to ensure words used have the same meaning for all participehds (S
Palermo, Powers, Fernandez, & Smith, 2005). Even though there is no perfect solution to
all the problems arising from conducting surveys with children, most expeotamgend

that surveys are kept short because children tend to have short attention spanstand that t
survey is fun and administered in a child-friendly environment. Additional issuesigeedi

to be taken into consideration when conducting survey research with children include:

(1) the level of literacy/reading level of respondents; (2) their tendencyniotvehoose

a response they think will please the researcher rather than what they)\hentady

feel; and (3) their responses tend not to be reliable over time (Borgers, Hikke$, S

2003).
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Children and Likert Scales vs. Visual Analogue Scabk

VAS have been used to assess the strength of perceptions of children in many
clinical and research settings. While numerous studies have used the VAS wlitbnchil
(e.g., Champion, Goodenough, von Baeyer, & Thomas, 1998; Goodenough, Addicoat,
Champion, Mclnerney, Young, Juniper, et al., 1997; Svensson, 2000), and several have
demonstrated the ease of use, effectiveness, and sensitivity of the VAS wihevnthise
children (Abu-Saad, 1984; Abu-Saad & Holzemer, 1981; Abu-Saad, Kroonen, &
Halfens, 1990; Berntson & Svensson, 2001), results tend to be mixed with regard to
children’s opinions about using the VAS. For example, some studies on pain experience
in children found that they preferred the VAS over a Likert-type response optiandee
of its specificity and accuracy (Stinson, Kavanagh, Yamada, Gill, & 8¢¢2©06) and
because the VAS “felt the most free to answer” and allowed them to “put a mark
wherever [they] want” (Berntson & Svensson, 2001, p. 133dhereas others found
children, regardless of age, preferred the LS response option to the VAS beuwasse it
“easiest to complete” (van Laerhoven, van der Zaag-Loonen, & Derkx,?2@04)
because it provided “more choices” (Rebok et al., 2601). theory, children with less

reading potential such as younger children or children with limited Englighgjority

2 This study involved Swedish children 2-18 years(@E26) suffering from juvenile chronic arthritisd
examined their perception of pain using three diffi¢ scales: VAS, graphic rating scale (whichks lhe
VAS but has word descriptors at specified pointsda¢h the line), and a 4-point verbal descriptafesc
(which is essentially a Likert scale with more dethresponse options). Results of this study shbel
interpreted with caution due to its small sampke si

%2 Thjs study involved Dutch children 6-18 years @i¢120) and examined their preference for the LS,
VAS, or a 10-point numeric rating scale. It alskeabthe children to evaluate the level of diffiguibtey
had with each response type. The questionnaireindbd study asked basic questions about students’
dreams, frequency of riding the bus to school, giew sports, television, and school, and abouesitisd
general feelings.

% Due to its small sample (n=19), conclusions frbe Rebok et al. (2001) study should be interpreted
with caution and perhaps considered tentativeest. b
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language) proficiency would be more likely to prefer VAS response optiongdgeca
VAS response options generally require shorter reading times and less sajgusti
reading skills than LS response options; however, as van Laerhoven, et al. (2004)
reported, these groups differed as well with younger, native Dutch childremrprgtthe
Likert scale due to its ease of use and “non-native” immigrant childreerpnef the

VAS because they found it to be simple and made filling out the survey easier for them.

VAS and Children

As with studies involving the use of VAS with adults, the most comprehensive
and well-documented studies involving the use of VAS with children are found in the
medical or health-related fieldfsin literature. Here the VAS is often used apain
scaleand is presented in a number of formats including: 1) the basic, horizontal VAS line
(e.g., Figure 2-2 above), or 2) the basic VAS with verbal descriptors alongetentl
sometimes scale marks dividing the line into distinct segniénts3) the strictly non-
verbal VAS format, which typically presents the basic horizontal VAS litie wi
illustrations or faces in varying degrees of distress on each end of the confasuum
opposed to verbal descriptors such as “strongly disagree” on one end and “strongly
agree” on the other). With the non-verbal format, which is typically used withrehil
too young to read, the child rates her degree of pain or discomfort, for exampleydy usi
the facial expressions on either end as indicators of where to mark her respdrese on t

VAS to indicate her current state, wheaepainis typically indicated by a smiling face

2 Some authors refer to this type of VAS as a “grapting scale” or GRS
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andpain as bad as it ever can [setypically indicated by a frowning, crying face (Lee &
Kieckhefer, 1989). In addition to measuring thiensityof pain, the VAS has been used
to measure thFequencyof pain. Figure 2-3 below depicts a hybrid of the verbal and
non-verbal visual analogue scales that includes both verbal and visual cuesnThis ite
was one of several used along with cognitive interviewing to examine school-aged

children’s self-reported health (Rebok, et al. 2001).

Figure 2-3. Pediatric health status questionnaire item measuring the frequency of
stomachaches for children 6-11 years old.

Interestingly, much of the pediatric pain research literature deratesthe same
measure or scale shouldt be used with all types of pain, in all types of circumstances,
or with all types of children’s populations. In their extensive review of sptfrtg@ain
measures for use in clinical trials in children and adolescents (ages 3-A8)nSti
Kavanagh, Ymada, Gill, and Stevens (2006) sought to identify only well-established
measures that met a priori criteria of having sound empirical evidenceirofetmability,
validity, responsivity, interpretability, and feasibility. Of the more than 30 pedself-
report pain intensity scales they identified, only six—one of which was the VAS-alimet
of the inclusion criteria (see Stinson et al. 2006, p. 147 for exclusion rationale). The

results of this study led the authors to conclude that of the six measures included in the
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review, “no single scale was found to be reliable and valid across age grqans or

types” (p. 153). This evidence suggests children of different ages (wgeere @ proxy

for developmental leveanbe expected to self-report effectively or accurately with
various response formats as long as the instruments used are age apprapriate a
appropriate according to the children’s cognitive development and ability. This
corresponds to the findings of several other studies that suggest that age, cognitive
development, and cognitive ability are the best predictors of whether a chifzhidecaf
using scales such as the VAS or LS (Cremeens, Eiser, & Blades, 2007; Malviya, 2006;
Shields, Palermo, Powers, Grewes, & Smith, 2003). These findings also suggest the use
of the LS maynot be appropriate across all grade levels or ages or across all contexts or
constructs as it is often used presently.

VAS and children’s ability to understand measurement and scale.

Duncan, Bushnell, and Lavigne (1989) maintain that “non-verbal tests, such as the
visual analogue scale require a person to imagine his pain in terms of a miaddema
dimension, a task that may be difficult...especially for some age groups” (p. 301n Give
the typical design of the VAS, with its presentation of a continuum between two
diametrically opposed verbal or visual descriptors (stgongly disagree/strongly agree
never/always©®/®), children need to have at least a basic understanding of how to
convey an intrapersonal physical or emotional experience, for exampley thighi
parameters of a linear or mathematical format. That is, children neeaixelte

connect what they are feeling with what it means to place a mark on the VAStaloser
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one end of the line versus the other end. This skill requires the use of analogy and
proportional or spatial reasoning and the use of estimation.

Research has shown that children as young as three and four years old
demonstrated analogical reasoning and an understanding of proportional reasoning
(Goswami & Brown, 1989; Singer-Freeman and Goswami, 2001); however, in order to
use the VAS effectively, children must also be able to form an estimate bthelgaare
feeling, for example, and to quantify that estimate in terms of its linagniade or
proportion of the VAS line that best expresses their feeling.

According to Sowder (1992), in order to form an estimate, “one must have a
mental reference unit, that is, a mental ‘picture’ or ‘feel’ for the sizzhe unit” (p. 371).
Thus, children using the VAS need to be able to establish a “mental reference thrat” of
pain they are feeling, for example, and visually estimate its magniuéétion to the
VAS line. This process has been facilitated by the use of verbal or visupbarid-
indicators on the VAS line that children can connect with. Rebok et al. (2001)
demonstrated that children as young as five years old were able to useShe VA
effectively when illustrated characters were used with whom children coultifyoend
“who illustrated the health concept...used to anchor each end of the [VAS]” (p. 63). This
suggests that when children are able to connect their “mental referenceitinitie
reference unit(s) used for VAS items, whether they be visual or verbal echddn use
the VAS effectively and have a working understanding of what various points along the

continuum indicate for them personally.
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VAS and K-12 educational research.

While little is known in K-12 educational research about how students respond to
various item response formats in general (Chambers & Johnston, 2002), virtually nothing
is known about how they respond to a survey measuring education-related outcomes in a
school setting using VAS response options (Myford, 2002). Only two studies to date have
looked at how K-12 students respond to VAS, but neither looked at education-related
issues or measured attitudes or beliefs relevant to schools. Furtherntbes, stady
involved the online administration of the VAS survey.

One study involved a convenience sample of Kindergartners (n=40, ages 5-6) who
were asked to rate the size of various circles using a VAS to indicate tlogiptpen of
each circle’s size (Shields, Palermo, Powers, Grewes, & Smith, 2003). The oéshis
and two follow-up studies suggested the VAS was not effective or useful with children
younger than seven because they do not fully understand the concept of a sliding scal
with a virtually unlimited continuum of response options (Shields, Cohen, Harbeck-
Weber, Powers, & Smith, 2003; Shields, Palermo, Powers, Fernandez, & Smith, 2005).
The second study involving students using a VAS in a school setting involved a
convenience sample of children (n=958, ages 8 to 17, grades 3 to 12) recruited for a study
testing the validity and developmental appropriateness of five different pansiiyt
scales (Tesler, Savedra, Holzemer, Wilkie, Ward, & Paul, 1S@dy ). The purpose of

this study was to determine which scale type the children preferred and whjich the
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thought hospitalized childréhwould find easiest to use (Tesler et al., 1991). The results
of this study reported that although the VAS was a valid and reliable measucgment
children’s pain, the VAS was theast likedscale (only 27 out of 896 of children or 3%
chose it as their favorite) and it was judged teasiest to usby only 5% of the sample
(which was the lowest percentage of the five scales used in the study). Uponiegami
the “ease of use” data further using chi squared tests of significancey, dteasl.
discovered that age, ethnicity, and first language were signifiéaatigociated with
children’s selection of their favorite scale.

While Tesler et al. did not speculate why the VAS was not well received by the
children in their study, there are several aspects that could have conttdbtitesd
finding. First, children were required to evaluate a set of five drawings eaafgof the
five item response types being assessed in the study. Each drawing \eddigegdimes
with a different item response type on the bottom of each drawing and “randomly
assembled” into a packet given to each child who then completed 25 individual
assessments. Thus, fatigue and/or boredom could have impacted to children’soegaluat
as they went through the 26 page packet of drawings (thpa&fe was used to measure
student preference for the item response type they liked best). Second, the wamthat
response types were presented could have affected student response. Of thke§ive sc
assessed in the Tesler et al. study, the VAS wasalsévisually appealing, appearing as

a plain black line at the bottom of the page and the words, “No Pain” and “Worst Possible

% “well children were selected for this [study] basa the task was considered to be too taxing for
children who were hospitalized and potentially &rpand a large sample was required to evaluate the
effects of gender, age, and ethnicity” (Tesler et1®91, p. 363).

% Age: ,%(16)=58.8p< .000, ethnicity: ,2(20)= 65.5p< .000, English proficiency:;?(4)= 20.5,p < .00:
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Pain” at either end of the line. The most popular scale, by far, was the “Cdey’ Sca
which appeared in colors that “ranged from yellow, through orange and deepead®s
of bright red” (1991, p. 364). Given that the Color Scale as it appeared in this study was
nothing more than a “colorized” VAS with a half-inch wide color bar instead of a plain
black line (the same verbal descriptors appeared at the ends of both scatesgaher
little else than visual appeal to justify children’s preference for thegiorm

It bears noting at this juncture that none of the above studies presented the VAS
items online or electronically but instead administered the items via thieamnatipaper-
pencil method. This may have negatively influenced the children’s opinions of the VAS
in the Tesler et al. (1991) study. Research has shown “preferences [foalentyse
over another] can be influenced by extraneous factors such as visual appeale(@teme
Eiser, & Blades, 2007, p.133) and stylistics elements such as color, shape, oretheepres
or absence of visual elements (e.g., mid-points, verbal-, or numeric indicators) on
response options. Given that the VAS was presented as a simple line with a verbal
indicator at each end whereas the others incorporated color and/or verbal- or numeric
features, it is possible the children’s preferences were influencedthgtaes To that
end, results may have been different if these surveys were administerechenbnse
the VAS would be more interactive and could include more visually appealing and/or

engaging elements.
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Web-Based Surveys

Web surveys in general are becoming increasingly attractive to today’s
researchers because they are relatively inexpensive to create, aditionisian be quick
and easy, and results can be obtained in a fraction of the time it would take fartshdit
paper-based surveys. However, good Web surveys (as measured by acceptedsindica
of survey quality) require a little extra effort because researchesstake into
consideration not only the population they are trying to reach but also mode-specific
issues related to the format of the response options, the types of questions beingsaske

well as the data collection process.

VAS and Web-based research

As mentioned above, one noticeable gap in the current literature is that no studies
have looked at how K-12 students respond to the VAS online. To be fair, there is a
dearth of studies involving Web-based VAS surveys atithpopulation, so the fact that
the K-12 student population has thus far been excluded from these investigations is not
unexpected. For obvious reasons, the vast majority of studies that have been published to
date involving survey research with VAS items have been conducted using the paper-
pencil format. It has only been roughly ten years since the first published lsaidy t
included a computerized VAS survey component and seven years since the first web-
based study involving the VAS. In 2000, Stubbs, Hughes, Johnstone, Rowley, Reid, Elia,

et al. used hand-helpple NewtorfE to administer a scale measuring 20 adtfits’

27 ppple Newton Message Pad (Apple Computer Inc.,eBliqo, CA, USA).
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motivation to eat. The graphical user interface and use of a stylus esseapitigted a
paper-based VAS and enabled respondents to indicate responses by marking on the
screen along the presented continuum.

In 2001, Cook, Heath, and Thompson (2001) created a web-based survey
assessing users’ perceptions of library service quality (n = Z42The purpose of this
study was to compasdiders(VAS) with numeric scales with 1 tor@dio-buttons(which
are the analogue to an LS) to determine effects on score reliability atitewhe
respondents were able to cognitively discriminate between the varying tével
measurement sensitivity or fineness. The study also investigated wletbes
improved score reliability and how scale coarseness affected Irglilgiadministering
a 41-item survey consisting of 7 subscales and one of 2 different item respongs: forma
a slider format with 1-100 scale points and a 1-9 radio-button format. Inmefgsthe
authors also rescored the slider data on a 1-to-5 and 1-t0-9 scale to deteahine s
coarseness effects on score reliability. Results suggested that timretbslider formats,
reliability increased monotonically as scale points went up although theedifbsy
between the alpha coefficients for the 1-to-5 and 1-to-100 formats weapmreciably
different (e.qg., .694 vs. .714, respectively, for one of the subscales). Surprisinghg the
radio-button format yielded tHaghestalpha coefficients of all four item response
formats and six of the seven sub-scales’ total scores. Once again, howesemcifé

were not large between the radio-button and, for example, the 1-to-100 slider format

2 Subjects were described as 10 men (ages 22-39)Gnomen (ages 22-32).

» Total sample size was 4,407 but authors purpasaly-sampled the radio-button format by collecting
data from 3,987 respondents (Cook et al. 20010p). Sample consisted of undergraduate and graduate
students as well as faculty and other universitplegees and 12 disciplines were represented. Ages
ranged from “younger than 22" to “older than 45.”
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(e.g., .965 vs. .960, respectively for one of the subscales). The authors concluded
although the sliders may have slightly increased the¥irar,average, for respondents to
complete the survey, the sliders have a “psychometric advantage of commagrtizati
respondents that they are responding on an interval continuum” (Cook et al. 2001, p.
705).

Web-based vs. paper-based VAS surveys.

With the advent of computerized surveys, the old reason for not using VAS (e.qg.,
it is difficult to standardize the length of the line when copying, they talantptb
score, etc.) no longer applies. Photocopied or mimeographed paper or hard copies are
replaced with on-screen survey presentation, data can be quickly retrieved ysisanal
automatically when data are downloaded directly into a database, and survbgs ca
scored accurately and consistently by the computer rather than maryuadigd Thus,
by administering the VAS via Web surveys, surveying of large samples bsdeasible.

Computerized versions of VAS surveys are quite different from the traditional
paper-and-pencil format in terms of their construction and how data are quantified.
Whereas the paper-based VAS construction is very simple and done by vinyalhea
(e.q., just draw a line), quantification of results can take weeks due to the scoring
procesd' and preparing the data for analysis can take time because data have to be
manually entered into a database. For Web-based VAS surveys, esstndiafposite

is true. Their construction can be very challenging (e.qg., requiring latmrsive

30“On average, participants using the Web-baseérstiesponse format took 71.2 seconds longer to
complete the survey” (Cook et al., 2001, p. 704).

31 Because each survey has to be hand-scored usiiey @r some other type of manual device to measur
from the point of origin (left-most side of the ¢mmuum) to the place where respondents marked@n th
line to indicate their response to each item.
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programming skills) and expensive (e.g., costs involving survey development and Web
site hosting), but quantification and preparation for data analysis areebiaasy.

Here, the Web-based VAS survey has a distinct advantage over the papdclbase
Whereas on paper, the researcher has to measure each rating manualtytakds a lot

of time, energy, and resources and can be prone to errors—if the survey is online, the
calculations are automated, fast and precise, and can be downloaded directly into a
database. In an effort to make creating VAS survey easier, one site nesvfrefésvare

that can generate the items relatively quickly and easily. Seedopde, the Java-based

tool developed by Zikmund-Fisher and Johnson of the Center for Behavioral and

Decision Sciences in Medicine and described in Couper, Tourageu, and Conrad (2006) or

the freeware, “VAS Generator” provided by Funke and Reips (2007b) at

http://www.vasgenerator.net/index.php

Mode Effects and Sensitive Questions

The literature on sensitive questions demonstrates the method of collecting data
can affect the answers obtained. According to Tourangeau and Smith (1996), ianquest
is sensitive if it raises concerns about disapproval or other consequences (sgeh as |
sanctions) for reporting truthfully or if the question itself is seen as an anvasi
privacy” (p. 276). Several studies have demonstrated self-administration methods suc
as the Computer Assisted Self-Interview (CASI) can increase the téhéks reporting
of sensitive questions relative to administration of the same questions by aiewder

(Aquilino, 1994; London & Williams, 1990). Data suggests respondents are reluctant to
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admit to an interviewer they have engaged in illegal or otherwise endagastivities
(Aquilino & LoSciuto, 1990).

By itself, computerization of the data collection process may increase the
accuracy of the responses given to sensitive questions. Comparisons of compateat-assi
self-interviews (CASI) with traditional paper-and-pencil interviewggest computer
administration of survey items produces gains similar to those from conversatiqal
administration because respondents rate the CASI survey as more privagsand le
embarrassing (Tourangeau & Smith, 1996; Bowling, 2005a). Researchers have obtained
30 to 35 percent gains in reported sensitive information when a computer administers
survey questions than when an interviewer conducts a face-to-face intervagarti' &
Duffy, 1984;Lucas, Mullen, Luna, & Mclnroy, 1977).

One drawback to using CASI, according to Tourangeau and Smith (1996) is “by
requiring respondents to read the questions, it is subject to some of the saati@hmit
as other methods of self-administration. The requirement that respondents read the
guestions and follow the directions may make it difficult to use CASI among populations

with poor reading skills [such as younger children, ELL/ESL/LEP studeftsp81).

Summary

In general, chronological age has been one of the best predictors of a child's
accurate use of a VAS (Shields et al., 2005). While studies involving children have been
conducted to determine how they respond to the VAS (e.g., Did they like it? Did they

find it easy to use? Did they understand how to use it?), the vast majority were ednduct
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in a clinical or hospital setting and none, to date, have been specifically desighed f

12 students in a school setting to measure school-related attitudes. Moreover, none to
date have directly compared the VAS to the LS using the same survey—either online or
otherwise—to determine if there are any outcome effects for K-12 studetntsaya

impact a survey’s accuracy and reliability.
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Chapter 3: Methods

Introduction

The purpose of this chapter is to present the research design used in this study. In
particular, the following discussion provides a description of how the study sangple wa
obtained, the data collections methods following, the survey instruments used, and the
statistical analyses used in the present study. The chapter concludée pittential

threats to the validity of this study.

Research Design

This study used a between-subjects two-by-three (2x3) experimental déh a
blocking factor (school level). A randomized two-factor fixed-effects iads used to
examine the effect of varying an online survey’s item response formats ontstude
outcomes using two formats with identical questions: one with only LS response options
and the other with only VAS response options. The item stems were unchanged. The
order in which the surveys were presented to students was randomly assignedeto reduc
the potential of order effects.

To conduct a true experiment, “at least one of the variables has to be manipulated,
and subjects have to be randomly assigned” (Pedhazur, 1991, p. 506). For this study, the
manipulatedvariable (Factor A) was the response format, which had two levels: LS and

VAS. Because | wanted to maximize the chances of demonstrating an exgalim
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effect, this study focused exclusively on an homogeneous sample by inclidouliag
variable (Factor B), level of schooling. The blocking variable had three levpjser
ElementaryMiddle, andHigh Schoal These three groups were purposively selected in
an effort to examine whether differences in school level were associdkediff@érences
between the LS and VAS response formats. Further, these groups reprédseste
commonly defined age groups. In the developmental psychology literature,neralye
accepted that children must proceed through several stages in their developraanht t
adulthood. For most individuals, there are four or five such stages of growth: infancy
(birth to age two), early childhood (ages 3 to 8 years), later childhood (ages 9 to 12) and
adolescence (ages 13 to 18). For the purposes of this study, the adolescentsstage wa
divided into early and later stages to correspond with the middle and high school levels of
schooling. Thus, to match the targeted sample and blocking variable for this stugly, thre
groups based on level of development were formed: later childhood or pre-adolescence
(ages 9-12), early adolescence (ages 13-15), and later adolescend®&{a8eshese
three groups were organized as follows: Upper Elementaryevel comprised grades 4-
6, theMiddle level comprised grades 7-9, and High Schoolevel comprised grades
10-12.

Participants were grouped ldiockedby the school level (e.g., elementary,
middle, or high school) that roughly corresponded with the appropriate age groupflevel
developmental stages described above and then randomly assigned to one of two
conditions: Participants icondition 1comprised students who were administered the

survey with LS items first anthenthe VAS version and those aondition 2comprised
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students who were administered the survey with VAS items first followeldeblyS
items. Simple random assignment via a computer-generated randomization pragram
used to assign each participating student to one of the two conditions. Table 3-1 below

represents how the groups were defined:

Table 3-1: Randomized Treatment Conditions

School Level
(Between-Subjects Blocking Factor B
Bl B2 B3
Upper : )
Elerrﬁ)gntary Middle High School
(grades 4-6) (grades 7-9) (grades 10-12)
<
)
Q
(]
o .
g_é A;| Likert X AB, XAlB 2 XA133
3
(OS]
23
S e
) (8]
o2
* § A VAS X X X
'_g ’ A2By A,B, A,B,
_5:

WhereX, 5, Xag,, andX, s representpper ElementaryMiddle, andHigh School

students respectively taking the survey with L&gdirst followed by the VAS version

and whereX , 5 , X, 5., X, 5, representpper ElementaryMiddle, andHigh School

students respectively taking the survey with VASns first followed by the LS version.
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Justification for the Experimental Design

The primary purpose of the experimental desido @bserve the combined
effects of the factorstem response typgndschool-levelas they act together and/or
separately to influence the outcome varialdergtification with Schodl This design
provides: A) main effects, which refer to the effetitem response typghenschool
levelis ignored; B) simple effects, which refer to theults of the single-factor
experiments (e.gitem response typger High Schoolktudents); and potentially C)
interaction effects between the two factors (&gmparing simple effects dem
response typwith school leveto see if such effects are the same or differertss
school levels).

Overall, although this type of study design carchalenging to implement
effectively in K-12 classrooms, challenges wereroeme by taking proper precautions
to maintain as much control as possible over camit To do so, implementation
procedures were standardized, teachers were itexfiron the importance of providing a
stress- and interruption-free environment for tiuelents to take the survey, and adequate

participant instructions were provided to cleattplain each step of the process.

Sampling Method

Teacher Recruitment

Teachers of grades four through twelve were invitecontact me if they were

interested in having their class participate ingh&ly. Posts on teacher-focused
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LISTSERVs as well as emails to several district schools with details of the study
were used as the primary modes of recruiting (§geeAdix E). Thirty six teachers
responded and requested additional informationtabeustudy. Of the 36 teachers who
contacted me about the study, 32 agreed to pategnd confirmed that their students
fit the inclusion criteria (described below in tRarticipantssection. Once teachers
successfully registered to participate in the sttloyy were sent the information
necessary for students to access the Web-baseslsilimacher participation was
incentivized by offering the chance to win a newB4&ple iPod Nan® or one (1) of
three new 1GB Apple iPod ShufffesA drawing was held after all survey data were
collected and winners were notified via the emddrass they initially provided to

participate in the study.

Student Participation

Once teachers received the survey access infamadltiey were instructed to tell
students that they did not have to participatéegtudy if they did not wish to do so.
Teachers were further instructed to not undulyuifice or otherwise exert any pressure
on any students to take the survey or participatee study. Participation in this
minimal risk study was completely voluntary andgatticipants had the right to
withdraw consent or discontinue participation at ame. To access the survey, which
was active for 60 days to accommodate teachersstuudnts’ schedules, teachers were
instructed to either write the Web address on tiakboard or to create a shortcut on the

computer desktops or a bookmark that students amddo access the online survey
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directly. Once students accessed the online sutlrey,were presented with a brief
description of the study and told that they did m@te to participate unless they wanted
to (see Appendix F). Students were given a chdieilwer clicking on a button saying,
“I DO want to participate,” at which time studemtsre hyperlinked to the survey
“Welcome” page and instructed to start the surgex Appendix G) or “I DO NOT want
to participate,” at which time they were re-dirette a “Thank You” screen that

concluded their participation in the study (see émgix G).

Participants

Inclusion Criteria

The reading levéf of the survey and post-survey questionnaires Wagade
and above; therefore, participants comprised a@tience sample of only'4hrough
12" grade students. It was assumed that all partitspaould, at a minimum, read at'a 4

grade level.

Exclusion Criteria

Although the typical 4 grade student and “12jrade student in the second-half or
spring semester of the school year is 9 or 10 &k 1.8 years old, respectively, there

was no way to determine if a student had beemedaor promoted ahead of his/her

32 Details on how reading level was determined aseudised below.
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peers. Participants were excluded from the stitiheir reported aged was younger than
nine years old or if they failed to provide thayeaand grade.

Another important consideration was that the suway publicly available and
log-in information was not required to access theey, therefore a possibility existed
that students in"d or 3° grade or perhaps college-aged students, for examplld have
attempted to take the survey. To reduce the hkeld of students outside of the specified
ranges gaining access to the study site, two psesesere established: First, only those
teachers who agreed to let their classes parteipahe study and whose students met
the inclusion criteria were sent the Web addres®mail to enable student access to the
survey. Although this could not control for teacher students who may have given the
link to colleagues or friends, for example, thisqass attempted to control the number of
people given direct access to the survey. Sedhadjemographic questionnaire—which
was given to students after they took both versadriee survey and the post-survey
questionnaire (details below)—included two itemsigieed to “flag” students who were
not in 4"-12" grade and/or were younger than age nine. Theedeag! item (YWhat
grade are you in) included responses ranging froffigrade to 1% grade as well as an
“other” option. Those students who responded they weamyngrade lower thari"4vere
excluded from the study. Similarly, the age itefddfv old are you™) included
responses ranging from 5-18 as well ag@&dr oldef option. Accordingly, students
who selected any age younger than nine or whadf&ilgprovide their age and grade were
excluded from the studpne additional criterion for exclusion was for tagsudents

who responded with a single response option fardine scale (e.g., all 1's or all 99's).
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Due to the nature of the items on tbentification with Schoasurvey, a single response
for all items was inappropriate and inconsisternhwhe construct being measured and
therefore considered evidence that the studematithke the survey seriously or did not
understand the questions.

The specified inclusion/exclusion criteria abovieraipt to reduce the number of
factors that could potentially confound or biasttegults. By including only students
who were age- and/or grade-appropriate and wh@nefgul appropriately to survey
items, it could be argued that a reasonable dffmitbeen put forth to control for

extraneous variables that could possibly have eorfed the results.

Random Assignment

In an effort to make the groups probabilisticatyivalent random assignment
was used so every member in the sample had an @wprate of being assigned to either
treatment condition. The intent of conducting randissignment was to remove all
initial systematic differences among treatment ggouRandom assignment also had the
effect of probabilistically equalizing the contriimn of all other extraneous variables
across both treatment conditions. In the experiroenducted in this study, the item
response format on each version of the survey nasrily systematic difference
introduced. As such, this manipulated factor wdbhkbretically be the “cause” of any

statistically significant differences observedhe butcome of the experiment.
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Effect Size, Power, and Sample Size

Effect size.

A meaningful effect size was considered one tteet \8ubstantively” meaningful.
In other words, one that would be the smallestcetieresearcher could hope to find and
still feel confident in concluding his investigatibad yielded practical and useful
information. Effect sizélelta(5) values are typically in the range of zero to ¢hie
social science applications, valuessof 0.2, 0.5, and 0.8 or greater correspond to
"small", "medium”, and "large" effects, respectiv@Cohen, 1988) and are specified by
the difference between the largest mean and théestianean, in units of the within-cell

standard deviation as follows:

_ (largest mean) - (smallest me:
o

o

(3.1)

where o is effect size delta ana is sigma which is equal to the (common) within-
population standard deviation or the square roth®@imean squared error (MSE)
(Cohen, 1988, p. 274).

Power and sample size.

Determining the sample size for a factor or eftest be difficult for experimental
designs because of the need to spaifpf the treatment means in order to calculate the
non-centrality parameter of tiredistribution, on which power depends (Tabachnik &
Fidell, 2001). The minimum power specificationresponds to the alternative

hypothesis that all means are equal to the grarshnighe computations for power and
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sample size assumed: (a) fixed effects, and (blesgmple sizes in all treatments. Under

these assumptions, the non-centrality parametvedt-distribution can be calculated

as: N(delt2") \where N is the sample size per treatment.
2

The sample size estimate for this study was basebdeohypothesis that the
younger students’ summated group scores on the Msbd]dentification with School
survey would be statistically significantly differte(e.g., higher or lower) than the older
students’ as a function of the item response foprnegented G-Power 3.0..was used to
calculate the power for this study (Faul, Erdfeldemg, & Buchner, 2007). To achieve
the standard 80% power to detect a meaningful esfee, which was established as®20
with an alpha of .05 (Cohen, 1988), a total sarsjde of at least 199 students was
determined to allow for the detection of effecesias small as .20 with a power of .80

[Feritica=3.889, @=.05,u = (6~ 1= 4.

Instrumentation

This study sought to determine if students respdrdifferently to the LS item
response type compared to the VAS when presentbddeintical item stems on back-
to-back surveys administered online. For the psep®f this study, the actual construct

being measured was deemed secondary to the imperntéimeasuring how students

33 According to the Best Evidence Encyclopedia (2008) effect size of +0.20 (20% of a standard
deviation) is considered by the Best Evidence Elopgrlia (and others) to be a reasonable minimueteff
size worth paying attention to.”
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respond to the two item response types; neverthdlesganted to choose a survey that
would be likely to yieldhon-neutral responses from the students. Therefprarposely
selected an instrument that measured a constrtitiwkiich | expected (nearly) all
students could identify. That is, a construct withich my intended sample would likely
be familiar or have a personal connection. Thestant chosen was the student’s
identification with school and the instrument st&ecfor this study was thdentification

with Schookurvey (Voelkl, 1996).

Identification with School Survey

Theldentification with Schodurvey (Voelkl, 1996) comprises 16 items designed
to measure a student’s identification with—or paesense of belongingness in—
school and how important school and school-relatedomes are to the student (Voelkl,
1997; see Appendix A). Each of the original sutsdy LS items had the same four
response optionsStrongly Agree, Agree, Disagree, and Strongly Disagideese
response options were left unchanged for the onkmgion used in this study (see
Appendix A). The reason that | decided to admamithie LS version of the survey in its
original form (e.g., no modification of item wordgjror response options) was because the
only variable | was interested in manipulatinghe turrent study was item response
type. Therefore, the only change to the surveyfitgas to change the item response
format from a bi-polar, four-point LS to a bi-palaontinuous-format VAS. To create the

VAS version, only the original LS response optiddispngly AgreeandStrongly
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Disagreewere used to indicate the two polar extremesettntinuum along which
respondents placed their markers (see Appendix B).

Reported survey reliability.

Studies using thiglentification with Schodurvey in the literature have shown a
composite test coefficient alpha reliability of .@uiz, 2002) and .84 (Voelkl, 1996) and
both of these reported alphas were obtained witldlmischool students (e.g., grade 7
and/or 8}*. Additionally, in her initial report of the conattion of this survey, Voelkl
(1996) tested a single-factor model and a two-fattodel. She determined that a single-
factor model worked just as well as the two-factadel. Although Voelkl (1996) noted
that “...the separate belongingness and valuing sigss§of the two-factor model]
yielded scores reliable enough to suffice for saymglications” (p. 768), she did not
elaborate on the circumstances under which thisiahould hold true. Voelkl reported
individual alphas for heselongingandvaluing subscale$ of .76 and .73, respectively
(1996).

Criteria for selection of instrument.

My criteria for selecting thidentification with Schoadurvey (Voelkl, 1996)
included: 1) students in the specified grade-lewalsld be able to read and respond to
the items; 2) students would likely feel personatigtivated to respond to the items

presented; 3) the original Likert format was eaatapted to a VAS format; and 4) it had

* Ruiz (2002) administered the survey to a sample76fLatino/Hispanic 7 and &' grade public school
students. Voelk (1996) administered the surveygaraple of 974 African American and 2,565 White 8
grade public school students (n=3,539).

% The subscale that measured a student’s feelingbalbngingness” at school comprised nine itemg,1
4,5,8,9, 10, 12, and 13 whereas the subscaleng@sured his or her “valuing” of school and s¢hoo
related outcomes comprised seven items: 3, 6,,7,4,115, and 16 (see Appendices A or B)..
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been shown to be a valid and reliable measureudest identification with school

(Voelkl, 1996).

Survey Modifications

Theldentification with Schoasurvey (Voelkl, 1996) was not originally designed
to be administered online; therefore, a few adaptatwere necessary. First, according
to Thomas and Couper (2004), when administering Wt&@s respondents should only
see one item at a time because respondents’ “juckgnagth [VAS] may be affected by
other judgments made on the same screen” whialrinnhay cause them “...to make
evaluations that are less diverg&mir...may increase their differentiation to distirgjui
responses one from the other” (p. 11). This appreeas also advocated in recent online
empirical studies by Torangeau, Couper, and Cof2@@d7) as well as Gerich (2007). As
a result, modifications were necessary so that oné/item was presented on screen at a
time rather than presenting the entire survey simgle screen (e.g., all items presented
at once) in a table with the item stems in stack&ds on the left and the response
options (e.g.Strongly AgregAgree etc.) listed once at the top as column headers.

Secondly, because some students might be unfamvitfa taking surveys online
and/or would likely not have encountered the VA§ponse option and thus not
understand how to respond appropriately, two pradtems were introduced for both
versions of the survey prior to the administratdhe full survey (see Appendices H

and | for examples). Specifically, the practieams were presentéeforestudents took

3% Meaning that a habitual response pattern (e.gg9sihg the same or similar response for all itemmay
be present, which would result in a limited ranfeesponses.
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either survey to enable students to acclimatedadbponse format using their mouse to
click on the LS radio buttons and to click and ditag cursor of the VAS response
option’s sliding scale (see below for further dejai

Survey reading level.

Because th&dentification with Schodasurvey (Voelkl, 1996) was originally
designed for 8grade students | wanted to make sure that thenmgéelel would be
suitable for all students in general who met thodisions criteria, and alf4grade
students in particular. Therefore, | tested tla@lability of this instrument using the
Flesch-Kincaid Index (Flesch, 1948) to determirievfould be appropriate fof4grade
students. The Flesch-Kincaid Index (1948) is aicetdr of how easy or difficult a text

is to read and is calculated using the followingrfola:

0.39 ( tatal words ) +118 (tota.l S}-'lla.bles) 1559 (3-2)

total sentences total words

Based on this test, the readability was determiadmk 4.3. This indicated that this
survey was suitable for students with"agtade or higher reading level. Thus, all
respondents that met the inclusion criteria (aralmtnimum read at d'4grade reading
level) should have been able to read and intetpesjuestions accurately. For the
purposes of this study, it was assumed that digizants read at thé"4grade level or

above, and fully understood the survey directiorgs al of the survey questions.

3" This issue is further addressed in the Discussémtion (Chapter 5) as a possible limitation te #tudy.
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Web-based survey design features.

Both versions of the survey were Web-based andhedame number of items
and same prompts but with different ways for pgoéints to respond. The LS version’s
response options were presented as radio buttdhskhoices ranging fror8trongly
Disagreeto StronglyAgreeand the VAS version had a slider-type responsiempt
presented with only the two extreme verbal cugb@lS (e.g.Strongly Disagreand
Strongly Agregon each end of the slider (see Appendix J fasxample of an LS and
VAS item). Respondents used their mouse to cligkndaere on the continuum and a
marker appeared that could be manipulated (byngj)dn either direction to indicate
varying degrees of “positive” (e.cqagree or “negative” (e.g.disagreg responses.

Given that it was not possible to control the sggiin which the survey would be
administered or the type of computer monitor onchlitihe survey would be presented to
students, pixels were used as the standard measotréon the length of the VAS line
rather than stipulating the more traditional 10ami@mm length established for paper-
based versions of surveys. In this way, | was @btibtain the most accurate scores
possible without having had to administer the symwith a standardized computer and
monitor across all settings and conditions.

Supplemental post-survey questionnaire.

Subsequent to completing tlientification with Schodurvey, all respondents
were asked three additional web-based, open-resgprestions to assess their
immediate reaction to the survey and to the twpaese formats used (see Appendix C).

The readability of these post-survey questionstested using the Flesch-Kincaid Index
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(Flesch, 1948) to determine if they were appropriat participants with at least & 4
grade reading level. Upon completion of this tdst,readability was determined to be
4.6, which indicated that this questionnaire watable for students with d"grade or
higher reading level. Thus, all respondents thdttheeinclusion criteria (and at a
minimum read at a"4grade reading level) should have been able toasddnterpret
these questions accurately.

Student demographic questionnaire.

A six-item demographic questionnaire (see Appeiixvas administered after
participants took the LS and VAS surveys and thet-parvey questionnaire (see
Appendices A, B, and C). A Flesch-Kincaid (19483lgsis of the readability of this
guestionnaire suggested that the reading levelw2asThus, all respondents that met the
inclusion criteria (and at a minimum read af"agdade reading level) should have been

able to read and interpret these questions actyesavell.

Scoring Criteria

Because the LS and VAS response options were gtisadity different, it was
necessary to develop scoring criteria that wodlmhatomparisons of the two response
formats. Below is a description of how each versi@as scored.

Scoring the Likert scale version

To respond using the Likert scale, participantsewequired to use their mouse to
click on a radio button that corresponded withrthesired response (e $trongly

Disagreeto Strongly Agreg The LS items were scored as follow&trongly Disagree
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1, Disagree= 33,Agree= 66, andStrongly Agree= 99. The 16-items in thieentification
with Schookurvey were summed to create an “identificatiotinwchool” score for each
participant, with a possible range of summatedescof 16-1584. This scoring method
was selected in an effort to closely match thahefVAS, which is explained in further
detail in the next section. Lastly, it was assurtined low identification with school
was an undesired personal attribute. Thereforéeatis that reflected a negative
identification with school (e.g., a high score tated a low sense of belongingness or of
valuing school and school-related outcomes) wermded so that higher values on all
16 items indicated a higher identification with goh After examining the wording of
each item and confirming that negatively-wordethgeéhad a negative correlation with
other items in the inter-item correlation matrixwas decided that items 3, 4, 7, 8, 9, and
14 needed to be recoded (see Appendix A). For $hedrsion, student responses for
these six items were recoded as follows: 99 615 83; 33 = 66; and 1 = 99.

Scoring the VAS version

To respond using the VAS, participants were as@exlect a place along the
continuum betweeBtrongly Disagre@ndStrongly Agreahat best matched how they
felt in response to the presented item promptidiaaints indicated their perceived status
for each of the 16 items by using their mouse ittka@n each 99-pixel horizontal line (or
continuum) at a point that was personally “mostrappate” (Flynn, van Schaik, & van
Wersch, 2004, p.50). The positions of each respafed&licks” or “marks” on the VAS
line were scaled as one of 99 distinct points, Itieguin score points from a possible

range of 1-99 for each item (e.g., each of the IASs 99 pixels was a score point).
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Thus, as with the LS version, the possible rangaiofmated scores for the 16-item VAS

survey was 16-1584—with a higher summated scorieatidg ahigherlevel of a

student’s identification with school—and items 3748, 9, and 14 were recoded because

they reflected a negative identification with sch@ee Appendix B). To recode items 3,

4,7, 8,9, and 14 for the VAS, responses wereaactied from 100 and the differences

replaced the old values so that higher values atélica higher identification with school.

Research Questions

This study attempted to address the following netequestions:

1.

2.

Does the response format change the factor structure of the survey?
Does the response format affect the reliability coefficient?

Are there significant mean differences for the summated scoresl dyetween
the LS version and the VAS version of the survey?

Are there significant mean differences of the summated scores b8 #rel VAS
versions of the survey between Elementary, Middle, and High School students?

Is there a significant interaction between level of schooling and liesmonse
type? If so, is it dependent on item response type?

Statistical Analyses

Data Analysis

Using the SPSS statistical packagergion 14.), variables were tested for

violation of the normality distribution assumptidios the use of parametric statistics. All
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variables were checked for skewness and kurtososria ensure they are within the
limit of three. As mentioned above, this studygidiuto contribute to the literature in K-
12 educational survey research by comparing aqusiy validated survey originally
comprising items with LS response options to anwadent survey wittvisual analog-
scaled(VAS) response options. To do so, this study erathieach response format’s
affect on four indicesfactor structurereliability, summated mean scale scqrasd

simple, main, andinteractioneffects

Index 1: Factor Structure

Factor structure was examined to determine whétnais in thddentification
with Schookurvey measured a “single, common phenomenon” &t Carmines,
1981) and if the survey’s unidimensionality différas a function of item response type.
In other words, each version of the survey was @xaanto determine if altering the
survey’s response options from the LS to the VAsuilted in equivalent factor structures.
To examine the factor structure of tidentification with Schoaturvey, correlation
matrices were factor analyzed using principal congpbs analyses with Varimax
rotation. Multiple criteria were used to decide tpgimal number of components to
retain.

Principal components analysis.

A principal components analysis (PCA) was condiiébe the LS and VAS
versions of thédentification with Schodurvey to determine if the underlying factor

structure was consistent between the two item resptormats. The underlying objective
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in PCA is to obtain orthogonal linear combinatiafishe original variables in a data set
that account for as much of the total variancééndriginal variables as possible
(Tabachnick & Fidell, 2001). Put simply, PCA greumighly correlated items together
with the assumption that they were influenced leyghme underlying dimension
(component). One goal of conducting PCA in thiglgtwas to extract from the data a
reduced set of uncorrelated components that aceddiot most of the variance in the
original set of variables. Although factor struet(i.e. determining the number of
components) was of primary interest, a secondaay/\wyas to summarize the pattern of
intercorrelations among the items on tentification with Schoddurvey.

Typically, the most critical problem a researctaees when conducting a PCA is
determining the number of components to retain {btgyAllen, & Scarpello, 2004;
Velicer, Eaton, & Fava, 2000; Zwick & Velicer, 198&pecifying too few (e.gunder
extraction) can lead to a loss of information andistorted® component loadings, and
specifying too many (e.goverextraction) can lead to the inclusion of minof‘fatse”
components in the model that can obfuscate intefiwa and detract from the major or
“true” components (Fabrigar, Wegener, MacCallunt€ahan, 1999; Zwick & Velicer,
1986). Because of these pivotal consequencesipheuttiteria were employed in this
study to determine the optimal number of componentetain for each version of the
survey. Although the Kaiser rule or the “eigeneatpreater than one” rule (K1) is one of

the most popular methods (Velicer, Eaton, & Fa@®® for determining the number of

3 Distorted component loadings due to underextraatan result when a researcher ignores the presence
of a major component or when a component is cadlatith another thus resulting in a loss of impatrta
information.
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components to retain when conducting a PCA , itmedgused in this study primarily due
to the large body of literature that recommendskitlbe used because it tends to yield
inaccurate results (Cattell & Vogelmann, 1977;1CliB88; Fabrigar, Wegener,
MacCallum, & Strahan, 1999; Gorsuch, 1983; Hayfdlen, & Scarpello, 2004;
Schomemann, 1990; Velicer, Eaton, & Fava, 2000¢cBipally, K1 has been shown to
consistently overestimate the number of componentstain (Horn, 1965; Linn, 1968;
Zwick & Velicer, 1986).

The first criterion employed to determine the nemésf components to retain in
the present study was Catell’s (1966) scree tdsthws based on a visual inspection of a
graph of eigenvalues for significant breaks or aiiginivities. Catell’s rationale for this
approach was that only “major” components accooinafsizeable portion of variance
and thus have sizeable eigenvalues. As a resudt) wigenvalues are plotted a distinct
break or “cliff” emerges such that major componesigenvalues appear higher in the
plot and the remaining, increasingly smaller eigénes of lesser or “minor” components
appear as “scree” or rubble at the bottom of & clifnce this break is identified, only
those components that are above the scree indhargl retained. This method was
selected because it is easily applied and becahss been recommended as a useful
procedure when used in conjunction with other gate determine the number of
components to extract and retain (Fabrigar, WegénacCallum, & Strahan, 1999;
Velicer, Eaton, & Fava, 2000).

The second criterion involved the interpretatibe@mponent loadings and was

used to validate the number of components yieldaud the scree test and also helped to
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ensure that only those components that would bsidered “major” would be retained
(Guadagnoli & Velicer, 1988; Norusis, 2005). WRCA, component loadings
represent the correlation between each variabléhanextracted component (which itself
represents a linear combination of the set of bée&). According to Stevens (2002), too
often investigators blindly employ the rule-of-thinmof only interpreting |.30| or greater
components loadings without taking sample size atmunt, which is known to affect
statistical significance. He further noted that tise of the basic standard error formula

that has been traditionally used to determine eetadion coefficient’s significance

(1/\/N——1) was far too likely to capitalize on chance wheediwith the PCA method
and thus result in component loading standard £that were “seriously
underestimate[d]” (2002, p. 393). Thus, in accoogawith the recommendations of
Stevens (2002), to account for the possibility mderestimated component loading
standard errors and to yield an acceptable estiofathether component loadings were
statistically significant, | doubled the standarcbeused to calculate statistical
significance. To do this, | doubled the criticalue required for an ordinary correlation
to achieve statistical significance for a sample&8 participantsr(= .163) and then
tested each component loading at|.33| {if = 267,«/2 = .01) to reduce the probability
of at least one false rejection (Stevens, 2002).

As an indicator of whether a component was “magord thus retained for the
final model, it had to have at least four substdmti high factor loadings (Guadagnoli &
Velicer, 1988; MacCallum, Widaman, Zhang, & Hon§99; Norusis, 2005; Velicer &

Fava, 1998; Zwick & Velicer, 1986). A high factaalding was defined as one that was
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|.60]| or above. This definition is consistent with recommendations of Hair, Anderson,
Tatham, and Black (1998), who maintained that logsliat or above |.60| can be
interpreted as "high" and therefore provide a \grgd basis for component
interpretation. Thus, for the purposes of this gtudmponent loading values had to be at
least |.33] to be considered statistically sigaiftcand components had to have at least
four component loadings of |.60| or above to besicemed “major” and thus be retained
for the final model.

The third and final criterion employed to verihat the optimal number of
components had been retained was Horn's (198fllel analysis procedureParallel
analysis has been cited as one of the most eféentathods for researchers to use to
empirically determine the number of factors or comgnts to retain (Lance, Butts, &
Michels, 2006; O’Connor, 2000; Velicer, Eaton, &Ba2000; Zwick & Velicer, 1986).
Horn (1965) introduced this method of componergcen as an alternative to Kaiser’'s
“eigenvalue greater than one” (K1) rule. Zwick arelicer (1986) referred to parallel
analysis as a “sample-based adaptation of the popoibased K1 rule” (p. 434). Their
rationale was that sampling variability will produeigenvalues greater than one even if
all eigenvalues of a correlation matrix are exaotlg and no major components exist (as
would occur with independent variates) (Zwick & Mek, 1986). Therefore, if the
eigenvalues of a correlation matrix generated famnactual study’s data set are
compared with the eigenvalues of a correlation imgenerated from a simulated data
set (of the same dimensions comprising only randambers), then it can be assumed

that the “actual” (or observed) eigenvalues of megmponents should be larger than
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their “simulated” eigenvalue counterparts. In shparallel analysis enables an
investigator to extract only major components anijhore “minor” components that
account for less variance than could be obtainam flandom data (O’Connor, 2000).

With parallel analysis, the traditional eigenvalbeeshold of +1 is replaced with
mean eigenvalues generated from a simulated sahddbm data correlation matrices that
mirrors the observed data correlation matricebénumber of variables and
participants. For example, the present study’a dat comprised 269 observations for
each of the 16 variables on thkentification with Schoaurvey. Thus, a series of
simulated or parallel random data matrices of #reessize (269 x 16) was generated and
eigenvalues were computed for both the observedds#dls correlation matrices and for
each of the parallel data set’s correlation mattiGée number of generated parallel data
sets is pre-determined by the investigator (althabgre is technically no limit to the
number that can be generated, the program usékiscstudy maxed out at 9,999). With
each new simulated data set, a correlation matpenerated, a PCA is conducted, and
eigenvalues are calculated until the specified marm number is reached and then, as
Hayton, Allen, and Scarpello (2004) describe,

the average eigenvalues from the random [paraltalirelation matrices
are...compared to the eigenvalues from the real @atalation matrix, such that
the first observed eigenvalue is compared to ttet fandom eigenvalue, the
second observed eigenvalue is compared to thedeaaodom eigenvalue, and so
on. Factors corresponding to actual eigenvalasdre greater than the parallel
average random eigenvalues should be retainedualAeigenvalues less than or
equal to the parallel average random eigenvalteesansidered due to sampling
error (p.194).
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Once the investigator determines (from the genéraidput) that an observed eigenvalue
is smaller than its parallel counterpart, the pdoce is stopped and the researcher retains
only the observed components that had eigenvadugsrithan the simulated eigenvalues.
Although the parallel analysis is not currentlyitatae in SPSS or SAS, programs are
available to implement this method in both of thesdistical programs (O' Connor,

2000; 2008). These programs can be downloaddde®iat

http://people.ok.ubc.ca/brioconn/nfactors/nfactuarsl

Index 2: Reliability

Reliability is the extent to which a score or megass free of measurement error;
therefore, the lower the amount of measurement,dhe higher the value for reliability.
Crocker and Algina (1986) caution that when intetipig this index, it is important to
keep in mind that “...this estimate implies nothitgat the stability of the [survey]
scores over time or their equivalence to scoresnenparticular alternate form of the
[survey]” (p. 142). Norusis (2005) further cautsaihat “the reliability of a scale depends
on the population to which it is administered. Biéint populations of subjects may result
in different scale properties” (p.428).

Although the meaning of a reliability coefficientll vary as a function of the
type of characteristic measured and the methodtafiing the estimate(s) of reliability,
there are several ways of interpreting a religbdiefficient of a given value. One
method is to interpret a reliability coefficienttae proportion of observed score variance

that is “true” rather than “error” variance. Foraaxple, a reliability coefficient of .749
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would indicate that roughly 75% of the variancaisurvey’s scores is true score
variance, while the remaining 25% is error variantethis sense, one minus the alpha
coefficient (1« ) served as a proxy of measurement error for eagjponse format in this
study.

Another method used to interpret a reliabilityfiogent is to measure the
variability of errors in estimated scores by cahtinlg thestandard error of measurement
(SEM). The SEM provides an estimate of the relasize of the error component for
scores obtained from the administration of an imsént (e.g., a survey). In other words,
it yields an estimate of the degree of closenesisenbbserved or obtained score to the
participants’ true level of the trait being measijngsing the same units by which the
survey itself was scored. The formula for the déaid error of measurement is as

follows:
SEM= Olest 1- Fest (3'3)

where o, is the standard deviation of the survey scoreiligion andr,is the

est
estimated reliability of the survey. It shouldrm®ed that the higher the reliability is, the
smaller the standard error is relative to the stashdeviation of the survey.

To estimate the reliability of tHeentification with Schodurvey, two reliability
indices were examined in this study: Ctpnbach’s coefficierdlpha, which provided an
indicator of the internal consistency of the s¢aldetermine the extent to which the two
response formats produced different levels of bdltg;, and 2)test-retest reliability
coefficient which provided an indicator of the stability betresponses across the LS and

VAS versions of the survey.
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Cronbach’s alpha.

Cronbach’s alphd « ) is a measure of internal consistency directlgetéd by
the number of items, the variability in the itemspenses, and the magnitude of the
intercorrelation between items. Although thereaher ways to measure internal
consistency besides Cronbach’s alpha, each of iggins with different assumptions
and uses different analytic approaches in studygtagionships between the items,
evidence suggests that they all arrive at virtudde/same estimates of reliability
(Pedhazur & Pedhazur-Schmelkin, 1991). In viewhd, tCronbach’s alpha was selected
due to its popular use and familiarity in the ediorel research literature.

Test-retest reliability.

Test-retest reliabilityr(y) is often referred to asaefficient of stabilityand
depending on the type of data being analyzed ebearcher will either apply Pearson
or Spearmamho to the total scores of the two tests or survegb\ere administered.
For the purposes of this study, | assumed that$hand VAS response options yielded
interval-level data. As such, | used the Pearsodymt-moment correlation coefficient to
examine the linear relationship or correlation ewthe scores on the administrations
of the two forms of the survey, with a high cortiea indicating high test-retest
reliability, thus suggesting that the responsessacboth administrations were stable.
Lastly, to obtain an estimate of random error,dteacted the resultant correlation from 1

(e.g., 1 ).
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Index 3: Summated Mean Scale Scores

Summated mean scale scores were evaluated tondleerhether the LS and
VAS response formats produce significantly différemnmmated scale score means, in
general, and different means for the studentsaitiqular.The LS items were scored as
follows: Strongly Disagree 1, Disagree= 33,Agree= 66, andStrongly Agree= 99.
The 16-items in th&dentification with Schoasurvey were summed to create an
“identification with school” score for each parpeant, with a possible range of summated
scores of 16-1584. To score the VAS items, thetjposi of each respondent’s “clicks” or
“marks” on the VAS line were scaled as one of @inict points, resulting in score
points from a possible range of 1-99 for each iferg., each of the VAS line’s 99 pixels
was a score point). As with the LS version, thesfide range of summated scores for the
16-item VAS survey was 16-1584, with a higher sutewacore indicating laigher

level of a student’s identification with school.

Index 4: Simple-, Main-, and Interaction Effects

Chronological age has been shown in previousesudi be a significant factor in
children’s performance on surveys due to developahéactors that can impact
cognitive abilities involving spatial reasoningwrderstanding and manipulating ordinal
relations (Cremeens, Eiser, & Blades, 2007; Re&da&Farlane, 2006; Shields, Cohen,
Harbeck-Weber, Powers, & Smith, 2003; van Laerhpvan der Zaag-Loonen, &
Derkx, 2004); therefore, in this study the effemftege and item type were examined in

an effort to determine if there were any significdifferences between how younger
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students and older students responded when prdseitkeVAS vs. LS response options.
Consequently, simple-, main-, and interaction eéfféocused on the differences among
group means to determine if manipulating the respdype variable yielded significant
effects.

Simple effectare comparisons of differences between meansédet/els of one
independent variable (IV) within the levels of @sed 1V, and maireffectsare
differences on the dependent variable (DV) attedub an IV (Keppel & Wickens,
2004). Put another way, a main effect is the efdéein IV uninfluenced by other
variablesInteraction effectsare an indication that the effect of the levdler@e 1V is not
the same across the levels of a second IV (200AerVéxamining simple effects, it is
important to remember to adjust the reported sicanitce levels in accordance with the
level of heterogeneity of variances of score demiat from group means in order to keep
the Type | error rate below the 5 percent thresli§ldckars & Sax, 1986). According to
Keppel and Wickens (2004), if there are large dewia of scores from the mean/median
within each group and heterogeneous differencgariances across groups, reducing
the level to roughly half (e.g., =.025) would lppeopriate because this reduction would
“...[bring] the actual Type | error rate back to waérbelongs [e.g., =.05]" (p.153).
Nonetheless, one must be careful if the varianoesod differ at all or differ only a little
because reducing alpha reduces power, which cealdtrin the rejection of a true null
(Type | error). To measure simple, main, and irtiioa effects, dactorial ANOVAwas

conducted.
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Factorial ANOVA.

The advantage of a randomized, 2x3 between-ssbggpierimental design is that
factorial ANOVAcan be used to examine the joint effect of thefwetors acting in
concert to influence the dependent variable (D¥Wdvantages of the factorial ANOVA
design include its efficiency, power, and the diébecof interactions. Conducting a
factorial ANOVA offers a more efficient use of bdtie researcher’'s and participants’
time because it allows for the study of the effedtsvo (or more) factors on the same
dependent variable with a single experiment as sggto the two or more required for
separate one-way designs (Kerlinger, 1992). Adlditily, power is increased when both
factors A and B are determinants of variance inpémgicipants’ dependent variable
scores because factorial ANOVA tends to yield alemarror term (denominator of the
F ratio) than would a one-way ANOVA on just one taqt1992). That is, the error
variance due to factor B and AxB is removed fromdienominator of thE ratio
(MSgror), Which tends to increase thdor factor A (thereby increasing power). With
simultaneous analysis of the two factors, the mebea is in essence able to carry out two
separate research studies concurrently.

Steps taken to conduct the ANOVA.

In order to examine whethage/school levednd/oritem response typgere
related to students’ summated scores ondéstification with Schodurvey, a two-way
fixed-effects, between-groups factorial ANOVA wamducted ané ratios were

calculated for each of the following:

= The main effect o§chool level(FactorA)
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= The main effect of thieem response typ@-actorB)
= The interaction betweesthool levebhnditem response typ@xB)

= The simple effects within school level (Factor A)

The following null hypotheses addressed the mii@ces for each factor and the
possible interaction between factors:

1. The means of the LS and VAS conditions (Faéfpare the same:

Hol: pp = pp
Hili pn # pp,

2. The means of the different school levels (FaBjoare the same:

Ho2: Hp = Hp, = Hp,
Hi2: pg # g, # g,

3. The differences between the means of the diffdesais of the interaction
are the same:

Ho3: Hpg, ~ Hpg, = Hpg, = Hap, = H ag,~ M pa,
H13: Hppg, —Hpp, T Hpg, ~Hap,” H ag,” 4 pa,

Criterion for Rejecting H o

The test statistic used for all three hypothesas theF- ratio and the sampling
distribution was thé& distribution with appropriate degrees of freedohime degrees of
freedom associated with the main effects, the acteyn, and the within cell mean

squares are presented in Table 3-2 below.
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Table 3-2. Main Effects, Interaction, and Degrees of Freedom Summary Table

ANOVA Sources of Variation SS df MS F
. SS MS,
M Effect for Factor A (LS or VA S J-1 T
ain Effect for Factor A (LS or VA$ SN I-1 MS,
. SS MS
Main Effect for Factor B (school level SS K-1 K1 MS,
jon b d s FKD e M
Interaction betweenA and B S  (J-1)(K-1) T-DK-D VS,

S%mhin

Within-cells (error) SSuithin JK(N-1) IK(N-1)

TOTAL SS N-1

When the observefd ratio exceeded the critical valueffthe respective null hypothesis
was rejected. Following the rejection of the mylpothesis on either the row or column
main effect, post hoc multiple-comparison proceduvere applied. Similarly, when the
null hypothesis for the interaction was rejecteaisthoc test procedures, including

plotting the cell means and tests of simple effegtse applied.

Possible Threats to Validity

Internal Validity Issues

Internal validity issues in experimental studiesgrally revolve around a study’s
operation and the relationship between the outcamdethe treatment(s) (Kerlinger,
1992). In this study, threats to internal validtych as sample selection, maturation,

attrition or mortality were not a serious conceecdwuse the participants were randomly
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assignetf to treatment conditions and then immediately tthekonline survey. Further,
because the treatments were only administeredglargingle session rather than over

time, students neither had time to mature nor I¢heetudy for any number of reasons.

External Validity Issues

External validity issues generally deal with p@tigns, settings, and variables
and whether or not they can be generalized to alptpn. In this study, given that the
focus was on how students responded to the LS &®lit¢m response types rather than
on students’ responses in isolation, it is impdrtamote that it is not the intention of the
researcher to generalize the results oldeatification with Schoasurvey beyond the
scope of this exploratory study. Therefore, themmegulness of the outcome of the
survey administered in this study (e.g., whethedeants like school or identify with
school) was not examined in detail. As such, theirigs of this study as they relate to

the construct that was measured should be intexbreith caution.

% |t bears noting that even with randomization theugs could have been different due to chance.
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Chapter 4. Results

Introduction

In this chapter, the results are organized accgritirihe analyses performed to
answer each of the five research questions. Tmpaglescription of the sample is
presented. Next, results of the principal compamhantlysis are presented, followed by
the reliability analyses of the two versions of shevey, the summated score
comparisons, and the factorial ANOVAs. Finally, tesults of the post-survey

guestionnaires are presented.

Sample

The online survey was accessed 455 times betwegnli\2008 and June 30
2008. The study’s exclusion criteria—which exclugedticipants from the study if their
reported aged was younger than nine years oldeif teported grade was lower than
Grade 4, or if they failed to provide their age gnade—yielded 269 students for the
final analyses. Students ranged in age from ®tgehrs ¥1=13.67,SD=3.07) and were
in grades 4 through 1R®Jore than one-fourth of the participants were iad& 12 (n=68)
and nearly one-fourth were 11-years-old (n=60)e Simallest groups of students by
grade and age were grade 7 (n=3) and ages 9 amd23or both). There was a slightly
greater percentage of girls than boys in the sa@@8% vs. 45.0%) and nearly 75% of
the students were native English speakers. Tahlprsents detailed demographic data

for the sample used for this study.
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Table 4-1
Sample demographic characteristics

Variable N %
Age
9 9 3.3
10 36 13.4
11 60 22.3
12 19 7.1
13 9 3.3
14 14 5.2
15 31 11.5
16 16 5.9
17 23 8.6
18 48 17.8
19 or older 1 A4
Sub-Tota 266 98.9
Missing 3 11
Grade
4th 42 15.6
5th 13 4.8
6th 32 11.9
7th 3 11
8th 4 15
9th 46 17.1
10th 7 2.6
11th 10 3.7
12th 68 25.3
Other 40 14.9
Sub-Tota 265 98.5
Missing 4 15
Gender
Boy 121 45.0
Girl 130 48.3
Prefer not to respond 16 5.9
Sub-Tota 267 99.2
Missing 2 0.8
English
Native English speaker 197 73.2
English is a second language 65 24.2
Sub-Tota 262 97.4
Missing 7 2.6
N=269
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Of the 40 students who selected “Other” as theidg+level, 95% (n=38) were the same
age as students in thipper ElementaryGrades 4-6) school level. The remaining 5%
(n=2) were the same age as students iitidele school level. Because summated
scores for the students in tB¢her group were similar to those of their same-agedspee
on the LS and VAS versions of the surveys, thasgesits were “re-assigned” into the
school-level group that best matched their repaatgal Similarly, there were four
students who reported only age and not grade aydwbre subsequently merged into
their respective school-level peers’ group. Resnoltll subsequent tables include these

school-level reassignments.

Cateqorical Variables

To address the potential biasing effects of sttelbaing “misclassified” into the
incorrect age/developmental level group or gradieysklevel group, thageandgrade
variables were dummy coded so that analyses cautibducted based solely on
reported ages or on reported grades for compapisgposes. For thegfe groups
variable, participants were classified accordingrie of three categories: Uater
Childhood 9 to 12 years-old; Barly Adolescencel3 tol5 years-old; or Rater
Adolescencel6 to18 years-old. For ttfgchool-Levegroupsvariable, participants were
classified according to one of three categorigsfper Elementaryd" to 6" grade; 2)
Middle, 7" to 9" grade; or 3) HigtSchoo) 10" to 12" grade. Table 4-2 presents the
number and percentages of students within eaclpgFer the remainder of this chapter,

only the results of the School-Level groups arereg because no significant
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differences between the School-Level and Age grexgre found in subsequent analyses
of reliability coefficients or summated scores @ther version of thédentification with

Schoolsurvey.

Table 4-2.
Grouping Variables by School-Level and Age

Variable n %

School-Level groups

Upper Elementarygrades 4-6) 126 46.8
Middle Schoolgrades 7-9) 58 21.6
High Schoolgrades 10-12) 85 31.6

Total: 269 100.0

Age groups
Later Childhood(ages 9-12) 124 46.1
Early Adolescencéges 13-15) 54 20.1
Later Adolescencéages 16-18) 87 32.3
Sub-Total: 265 98.5
Missing: 4 1.5
N =269

Experimental Conditions

As described in Chapter 3, students in gradestfoough twelve werblockedor
grouped by school level as they entered the syatehthen randomly assigned to one of
the two different conditions. Students assigne@aadition Onerf = 146, 54.3%) were
administered the LS version of the survey firskeked by the VAS version and students
in Condition Two ( = 123, 45.7%) were administered the VAS versiothefsurvey
first followed by the LS version. Although a ramdi@ation program kept participant

levels of both conditions approximately balancedrall, there were 23 more students in
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Condition One than in Condition Two after deletiahg to exclusion criteria. No
significant differences emerged between the twalitimms in subsequent analyses (eLg.,
tests of summated scores and reliability coeffigethereby demonstrating no order

effects.

Factor Structure

Research question #1

Does the response format change the factor structure of the survey?

Principal Components Analysis

To determine the appropriateness of factorind-@nd VAS correlation
matrices, the Kaiser-Meyer-Olkin (KMO) overall mess of sampling adequatywas
conducted, which yielded .83 and .85 for the LS ¥A& versions, respectively. The
KMO measure varies between 0 and 1 and valuesrdimdeare desirable. Kaiser (1974)
categorized KMO measures in the 0.80’s as “medtmi and anything below 0.50 as
unacceptable. Norusis (2005) suggested that KM@esaabove .60 (“mediocre” in
Kaiser’s terms) indicate a factorable correlaticatnim with linearly related items, which
in turn indicates that it is reasonable for theestigator to proceed with the principal

components analysis (PCA). As such, the resuts the present study for the KMO

It bears noting that Bartlett’s Test of Spheriaitgs not conducted due to its notorious sensitiaity
sample size. Tabachnick and Fidell (2001) sugdestthis test only be used with smaller samplesremhe
< 5 participants per variable.
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exceed this threshold indicating that the sample sf N=269 was sufficient for PCA

and that both the LS and VAS matrices were highbtgdrable.

Scree Test

A PCA with Varimax rotation was conducted to detiere the underlying
variance structure for measures on the 16 itemgpdsimg both the LS and VAS
versions of theédentification with Schoasurvey. The orthogonal Varimax rotation
method was selected because it minimizes factoptExity by maximizing variance for
each factor (Tabachnick & Fidell, 2001). Followiagisual inspection of scree plots (see
Figure4-1below), the initial PCA solutions suggested a lgrggmponent for both the

LS and VAS according to Catell's (1966) criteria G@mponent extraction.
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Figure 4-1. Scree plots of LS vs. VAS initial solutions.

Component Loadings Assessment

In her final assessment of the factor structurhefdentification with School
survey, Voelkl (1996) presented evidence that sstggeher scale was unidimensional;

however, prior to coming to this conclusion shég@s two-factor solution comprising
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two subscalesBelongingnesandValuing To compare Voelkl's (1996) results to the
present study, LS and VAS component loadings famex and two-component solution

are presented in Table 4-3.

Table 4-3.

Comparison of component loadings across one vs. two extracted components for the
initial solution of the LS and VAS versions of the survey

1-Component 2-Component
Models Models
LS VAS LS LS VAS VAS
Identification with Schoasurvey items 1 1 1 2 1 2
1 | feel proud of being a part of my school. 0.66 0.74 - 0.74 0.39 0.69
2 I feel that | am treated with respect at my school. 061 0.68 - 0.75 - 071
3 | can geta good job even if my grades are bad. - : 0.52 i 0.42 -
4 The only time | get attention in school is whenusmtrouble. 0.48 0.40 - 0.39 -
5 | participate in activities at my school. 0.40 0.45 - 0.56 - 0.65
6 Doing well in school is important in life. 0.65 0.62 0.76 - 0.69
7 Most of the things we learn in class are useless. 0.63 0.63 0.53 0.35 0.59 -
8 I feel that teachers don't care in this school. 0.68 0.67 0.45 0.51 0.43 0.52
9 | would rather be out of school. 0.60 0.60 0.62 - 0.61
10 | have teachers that | can talk to at my school. 0.45 0.46 - 0.53 - 0.60
11 Doing well in school is useful for getting a job. 0.44 0.42 0.55 i 0.51 h
12 School is one of my favorite places to be. 0.63 0.60 0.51 0.37 0.51 -
13 | feel that people are interested in me at my school. 0.51 0.51 - 0.71 - 0.66
14 | feel that school is a waste of time. 0.66 0.72 0.64 - 0.73
15 | feel that it is a mistake to drop out of school. - 0.34 - - 0.36 -
16 School is more important than most people think. 0.67 0.57 0.74 ) 0.66
Total number of statistically significant loadirngs|.33] : 14 15 9 9 11 6
Total number of practically significant loadings|.40] : 14 14 9 6 9
Total number of loadings |.60] : 9 8 4 3 4
Total percent variance explained (before rotation)30.13 ~ 30.55 30.13 10.65 30.55 9.76

Note: Values < |.33]| were deemed not statistically §icpmt atp<.01 and were therefore replaced with a dastB@ided
values indicate component loadings that met oredee the |.60| criterion necessary for the reterttfia component.

A PCA was conducted to retain one component ftin bee LS and VAS and then
a second PCA with Varimax rotation was conducteektoact two components for both

the LS and VAS. As shown in Table 4-4, the LS oosponent solution accounted for
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30.13% of the variance and the VAS one-componduatisn accounted for 30.55% of
the variance. For the LS two-component solutiorigfteerotation), the first component
accounted for 30.13% of the variance and the secomghonent accounted for 10.65%
for a total of 40.78% of the variance accountedofpthe two components. For the VAS
two-component solution (before rotation), the fasmponent accounted for 30.55% and
the second component accounted for 9.76% for &abdD.31% of the variance
accounted for by the two extracted components.

Using the second criterion for extraction (seef@®a3), each component loading
from the rotated component matrices was testestétistical significance at |.33]|
(N=269; « = .01, two-tailed test) to reduce the probabihtyt least one false rejection
in accordance with the recommendations of StevadR2, p. 394). As an indicator of
whether a component wasactically significant or “major” and thus retained for the
final model, it had to have at least four substdmtr high factor loadings (Guadagnoli &
Velicer, 1988; MacCallum, Widaman, Zhang, & Hon§9%; Norusis, 2005; Velicer &
Fava, 1998; Zwick & Velicer, 1986). A high factaalding was defined as one that was
|.60| or above.

The observed pattern of component loadings predentTable 4-4 confirms the
findings of the scree tests presented above argestgythat, as Voelkl (1996) concluded,
a single-component model would work just as wek &syo-component model for the
Identification with Schodurvey. First, not much was gained by extractirgstacond
component for either the LS or VAS as the amoumnaniance accounted for was only

increased roughly 10%. Second, the LS two-compiomexdel did not satisfy the second
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criterion for retention as the second extractedmmment only had three component
loadings> |.60| and thus was rejected. Although the VAS-¢amponent model met the
second criterion, the factor loadings did not iaseesubstantially over those from the
one-component solution. Moreover, the interpréitgtnf the two-component solution
was equivocal with notable cross-loading (signiitceomponent loadings on more than
one component) between the first and second comp®pea survey items #1 and #8.
The one noteworthy advantage that the VAS two-carappmodel had over the one-
component model was tipeactically significant .42 component loading on survey item
#3. For the VAS one-component model, the compoloacling for item #3 was not
statistically significant. Lastly, the total numh#rcomponent loadings |.60| for the LS
one-component model was higher than for the twopmormant model (9 vs. 7,
respectively) and the total number for the VAS aared two-component models were
nearly the same (8 vs. 9, respectively).

Based on the evidence presented in Table 4-4lberved pattern of loadings
suggests that retaining a second component fagrergrsion of the survey does not
appear to be warranted. Additionally, the respitesented confirm Voelkl's (1996)
unidimensional or single factor structure for btita LS and VAS versions of the

Identification with Schoddurvey.

Parallel Analysis Procedure

The third and final criterion employed to deterenthe number of components to

retain was Horn'’s (196%arallel analysis procedureThe SPSS program written by

92



O’Connor (2000, 2008) for the parallel analysisgeaure was used to simulate random
data correlation matrices that equaled the obsedat&alcorrelation matrices in the
number of variables and participants (see AppeKdir the SPSS syntax used to
generate the output in Figures 4-2 and 4-3). Tgersialues of the correlation matrices
generated from the simulated data set were avemggthen compared to the
eigenvalues of the correlation matrix generatedguthis study’s observed data. The
comparison of simulated- and observed-data coielatatrices is motivated by Horn’s
(1965) contention that if extracted componentsatee considered “major,” (or of major
importance to explaining variance) the observedraiglues should be larger than their
simulated eigenvalue counterparts. Otherwise,rthestigator risks retaining “minor”
components that account for less variance tharddmeibbtained from random data
(O’Connor, 2000).

Figure 4-2 presents a side-by-side comparisoheobbserved LS data
eigenvalues vs. simulated eigenvalues. For thedt& ilwas necessary to generate the
maximum number of 9,999 random data sets to cle#figrentiate between the observed
and simulated eigenvalues. This was done in acnoedaith O’Connor (2000), who
maintained that if the observed and simulated eigieies are similar in magnitude the
program should be run again using more simulatéal skts until a clear difference
emerges to ensure more accurate and reliablesekattking at Figure 4-2, it is apparent
that only the first two observed eigenvalues amgdathan the corresponding first two
mean and 98 percentile random data eigenvalues. However atseoting the

substantial difference between the first obsenagd digenvalue and its simulated
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counterpart, which is more than three times smailenagnitude (4.82 vs. 1.55,
respectively). By comparison, the second obserata eigenvalue is only .28 less than
its counterpart. This could be interpreted asdication that only one component
should be retained for the Likert scale survey; éaasv, before a final determination was

made, the results of the VAS data parallel analysi®e examined to see if similar results

were obtained.

bserved Data Ei genval ues: Si nul at ed Dat a Ei genval ues: 95"
Conponent EVs Conponent Mean EVs Percentile EVs
1. 4.821 [# of components 2] 1. 1.457475 1.553440
2. 1.704 2. 1.357298 1.425147
3 1.261 3. 1.281681
4. 1.160 4. 1.217632 1.268119
5. 0.957 5. 1.159213 1.204096
6. 0.918 6. 1.105303 1.147428
7. 0.744 7. 1.055311 1.096702
8. 0.698 8. 1.006619 1.044720
9. 0.627 9. 0.959410 0.996980
10. 0.610 10. 0.913371 0.951821
11. 0.573 11. 0.867883 0.907178
12. 0.462 12. 0.822404 0.861938
13. 0.425 13. 0.776430 0.817230
14. 0.390 14. 0.728358 0.770267
15. 0.350 15. 0.677066 0.722755
16. 0.302 16. 0.614547 0.667603

Figure4-2. LS Parallel Analysis Output: Observed vs. Randata Eigenvalues.

Note. LS data parallel analysis specifications: N cas253; N variables = 16; N random data sets generated = 9,9@8centile = 98

Figure 4-3 presents a side-by-side comparisoheobbserved VAS data
eigenvalues vs. simulated eigenvalues. As witi_eata, the maximum number of
random data sets was also generated for the VAStadalearly distinguish between
major and minor components. Another similarity thaterged between the LS and VAS
data was with the differences between the obseamddsimulated eigenvalues. Looking
at Figure 4-3, it is apparent that although th&t finree observed eigenvalues are larger

than the corresponding first three mean artif@centile simulated eigenvalues, the
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first observed data eigenvalue is more than thineestlarger than its corresponding"95
percentile simulated data eigenvalue. By compayigensecond observed data
eigenvalue is only .14 less than its counterpattthe difference between the third
observed data eigenvalue and its counterpart is @valler (.07). As with the LS, this

was interpreted as an indication that only one aompt should be retained for the VAS

survey.
bserved Data Ei genval ues: Si nul at ed Data Ei genval ues 95"
Conponent EVs Conponent Mean EVs Percentile EVs
1. 4.888 [# of components 3] 1 1.461980 1.551341
2. 1.561 2 1.355844 1.422422
3. 1.413 3 1.280275 1.340971
4. a.
5. 1.002 5. 1.160694 1.204967
6. 0.828 6. 1.107808 1.147467
7. 0.754 7. 1.054796 1.098299
8. 0.728 8. 1.006571 1.040298
9. 0.684 9. 0.960740 0.994281
10. 0.612 10. 0.910880 0.943998
11. 0.513 11. 0.868450 0.900416
12. 0.462 12. 0.823736 0.859276
13. 0.467 13. 0.773984 0.819650
14. 0.430 14. 0.726105 0.771736
15. 0.369 15. 0.671155 0.716644
16. 0.323 16. 0.613991 0.667368

Figure4-3. VAS Parallel Analysis Output: Observed vs. Randoata Eigenvalues.

Note. VAS data parallel analysis specifications: N cas@80; N variables = 16; N random data sets generated = 9,9@8centile = 98

Given the similarities in the results of the LRIAMS parallel analyses (e.g. the
magnitude of the first observed-data eigenvaluegglb®otably higher than their
simulated-data counterparts and their subsequentiietd eigenvalues), a brief
discussion is warranted at this juncture to pusehfendings into context. First, it bears
noting that Buja and Eyuboglu (1989) proposed tiafparallel analysis method tends to
suggest anpper-bound estimatef the correct number of components. Second,

according to O’Connor (2008), it is common for gigenvalues of “trivial, negligible”
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components in observed data to be larger in madmititan corresponding simulated data
eigenvalues. Third, although parallel analysistheen shown to be one of the most
accurate methods available for determining the rerrmbcomponents to retain (Lance,
Butts, & Michels, 2006; Zwick & Velicer, 1986), senauthors have cautioned that the
parallel analysis method can sometirnesrestimateéhe number of components and thus
include potentially minor components (Hayton, All@nScarpello, 2004; Zwick &
Velicer, 1986). Finally, Zwick and Velicer (1986)rcluded that while the parallel
analysis method was correct more than 97% of the &ind presented evidence that it
was the most accurate of the five methods test#ukin study, its performance was
improved as the number of variables per compomenéases and as sample size
increases. Given that only 16 variables were usethé PCA and that the sample was
not considerably large (e.g., < 300), and alsorgitat the second and third simulated
eigenvalues were so close in magnitude to theierviesl-data eigenvalue counterparts, it
was possible that an over-identification of compus@ccurred. Consequently, the

parallel analysis results obtained in this studyusth be interpreted with caution.

Conclusion

Although eigenvalues from parallel analysas be used to verify that the
observed data eigenvalues are beyond chance,amddigirocedures should be used to
trim trivial factors (Zwick & Velicer, 1986). Asugh, to add robustness to my
conclusions about the number of components torretad to facilitate interpretation of

the final LS and VAS models, multiple criteria weseamined. The results of conducting
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a visual inspection of the scree plots, of verifythat minimum criteria were met for the
magnitude and number of component loadings, apeiddrming the parallel analysis
procedure provided consistent results. Moreowercbncurrent use of these three
criteria strongly suggest that both the LS andMA& versions of the survey were
unidimensional and that retaining a single compofarboth versions was the most
appropriate fit to the observed data for this stddwus, using the criteria articulated
above, the results suggest that the factor streigtuthis study did not differ between the
LS and VAS versions of theentification with Schoadurvey and the results did not

differ from previously published results (VoelkD96).

Reliability Coefficient

Research question #2

Does the response format affect the reliability coefficient?

Internal Consistency Reliability

Full sample.

Cronbach’s alpha was used as an index of inteaaistency. The LS and VAS
Cronbach’s alpha reliability coefficients were itleal (a = .83) and were comparable to
previously published studies’ alpha coefficients88f (Ruiz, 2002) to .84 (Voelkl, 1996).
Table 4-4 presents the overall Cronbach’s alphaliéity coefficients obtained in this

study in addition to the survey statistics for beghnsions.
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Table 4-4

Identification with SchoolSurvey Cronbach’s Alpha Reliability and Descriptive
Statistics: LS vs. VAS (full sample)

Survey Cronbach’s

Version Alphd M Variance SD # of ltems n
LS .830 1097.12 5.330E4 230.88 16 253
VAS .833 1105.79 5.589E4 236.42 16 250
Note N =269.

a. Cronbach's Alpha Based on Standardized ltems.

School-level samples.

Table 4-5 presents the overall alphas for eacsiseof the survey, delineated by
school level. The highest alphas obtained wer#h®ILS versiong = .86) and VAS
version &= .84) administered to students in grades 4-6s $hggests that younger
students’ scores were slightly more reliable thialerostudents on thidentification with
Schoolsurvey. Students in grades 7-9 yielded the lowlestaa of the three school-level
groups &= .79 anca = .81 for the LS and VAS, respectively). These teshould be
interpreted with caution, especially given theeali@nces in the number of students in

each school level.

Table 4-5

Identification with School Survey Cronbach’s Alpha Reliability and Degtive
Statistics: LS vs. VAS (by School-Level)

R
Upper Elementary LS .86 1155.45 237.71 16 119
(grades 4-6) VAS .84 1166.42 238.61 16 118
Middle LS 79 1057.26 215.90 16 50
(grades 7-9) VAS 81 1075.12 225.54 16 49
High School LS .80 1038.23 211.28 16 84
(grades 10-12) VAS .82 1037.70 219.47 16 83
Note N =269.

a. Cronbach's Alpha Based on Standardized ltems.
b. Includes tudents’ who originally selected “Other” as theiade (n=40) or did not report grade (n=4).
were subsequently merged into the school-levellibat matched their reported age.
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Coefficient of Stability

Theldentification with Schoddurvey was administered twice, back-to-back to all
participants and the only difference between thewtersions was that one comprised
Likert-scaled (LS) items and the other, which pnésé the same item stems or prompts,
comprised Visual Analogue-Scaled (VAS) item resganystions instead. To examine
how consistently participants responded to theesuitems administered on the LS
version and those on the VAS version, the tesstg@mcedure known as theefficient
of stabilitywas calculated. The results indicated that thes®ie of scores were highly
correlated (Pearsarr .87, p < .001, estimated random error = .13)ctvimdicated that
participants’ responses were highly consistentsactioe LS and VAS versions of the

survey.

Conclusion

Based on the tests conducted above, when estiwfatgernal consistency were
compared across the three school levels and cothpaneg the full sample, observed
coefficients were comparable to those obtained bglkl (1996). When a test of the
consistency of participants’ responses across favrassconducted, observed test-retest
reliability coefficients indicated that the LS aflS scores were highly correlated,
which is consistent with the results of Funke amipR (2007a). Results suggest that the

reliability coefficients are not affected by iteesponse format.
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Summated Scores: LS vs. VAS

Research question #3

Are there significant mean differences for the summated scoresl detween the LS
version and the VAS version of the survey?

Tables 4-6 and 4-7 present the descriptive siisdr the LS and VAS
summated scores as well as for each item on tvewuiThe two summated scores were
highly correlatedr(= .87,p < .001) and nearly identical with a mean of rougti{5 for
both versions. The VAS version yielded a slighiiyher standard deviation than the LS
(s=254.9 vs. 236.6 respectively), indicating morgat&n in the VAS scores. The VAS
also yielded a slightly higher SEM than the LS i@g15.54 vs. 14.43 respectively),
indicating greater variance in the scores when/#g was used as the item response
type. Given the notable differences in scale betvibese two item response types, this is

to be expected.

Table 4-6

Survey Summated Score Descriptive Statistics vs. VAS (full sample)

Survey Variable M N SD SEM
LS Summated Score 1084.46 269 236.61 14.45
VAS Summated Score 1085.28 269 254.90 15.54
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Table 4-7

Survey Item Descriptive Statistict:S vs. VAS (full sample)

LS VAS LS VAS
# Survey Item M M SD SD
1 |feel proud of being a part of my school. 68.28 67.65 27.73 26.63
2 | feel that | am treated with respect at my school. 62.44 63.17 28.37 28.32
3 lcan get agood job even if my grades are bad. 58.65 58.42 29.25 31.02
4 The only time | get attention in school is wheralise trouble 76.22 74.46 27.91 29.43
5 | participate in activities at my school. 68.92 70.97 27.45 27.19
6 Doing well in school is important in life. 84.27 83.33 20.38 20.52
7 Most of the things we learn in class are useless. 67.75 69.01 27.95 29.61
8 | feel that teachers don't care in this school. 71.91 72.95 26.93 28.73
9 | would rather be out of school. 55.84 55.48 32.12 33.32
10 I have teachers that | can talk to at my school. 69.08 71.12 28.54 28.83
11 Doing well in school is useful for getting a job. 81.17 82.81 25.23 23.34
12 School is one of my favorite places to be. 46.59 47.70 28.48 29.75
13 |feel that people are interested in me at my schoo 60.06 60.40 25.29 27.01
14 | feel that school is a waste of time. 70.36 71.50 27.66 28.08
15 | feel that it is a mistake to drop out of school. 78.23 76.38 30.93 32.32
16 School is more important than most people think. 77.37 80.44 24.26 21.79

Paired-Samples Test

A paired-samplestest was conducted to investigate whether theseava
significant difference between LS and VAS summaisates. Results suggested that
there was no significant difference between theversions of the survey268),p = .92

(see Table 4-8).

Table 4-8

Paired-Samples t Test dfS-VAS Summated Scores (full sample)

Paired Differences
95% ClI

M SD SEM  Lower Upper t df

LS - VAS Sum. Scores  -.81 128.27 7.82 -16.21 1459 -.10 268

Note.N = 269.
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Conclusion

Based on the tests conducted above, when sumsadess of the full sample
were compared, a paired-samplésst revealed no significant difference betweenLif
and VAS item response formats=(-.10,df = 268,p = .92). Results suggest that the
summated scores of thdentification with Schoaurvey are not affected by item

response format.

Summated Scores: School-Level Comparisons

Research question #4

Are there significant mean differences of the summated scores doStled VAS
versions of the survey between Elementary, Middle, and High School students?

School-Level Summated Score Results

Paired-samplesstests were conducted to investigate whether tvasea
significant difference between LS and VAS summaisates for each of the three
school-levelsUpper ElementaryMiddle, andHigh Schoal Because multipletests were
conducted with a single sample, to control for Typeror, Dunnett’s correctidh
(Keppel & Wickens, 2004) was used to adjust théalevel to .016. Results suggest
that there was no significant differengex.60) between the two versions of the survey,

regardless of school-level (see Table 4-9).

“1 The Dunnett’s correction procedure involved diniglalpha by the number tfests performed.

102



Table 4-9

Paired-Samples t Test dfS-VAS Summated Scores (by School-Level)

Paired Differences

95% CI
School-Level M SD SEM Lower Upper t df
Upper Elementary ) ) )
(grades 4-6) 5.91 125.02 11.14 27.95 16.14 .53 125
Middle
(grades 7-9) 6.35 162.15 21.19 -36.29  48.98 .30 57
High School
(grades 10-12) 1.86 106.38 11.54 -21.09 24381 16 84
Note: a. p=.60
b. p=.77
c.p=.87
Conclusion

Based on the tests conducted above, when sumisadess of the three school-

levels Upper ElementaryMiddle, andHigh Schodl were compared, a paired-samgles

test reveals no significant difference betweernLiBend VAS item response formats

Results suggest that the summated scores ddémgification with Schoaurvey are not

affected by item response format.
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Factorial ANOVA

Research question #5

Is there a significant interaction between level of schooling and iteponse type? If so,
was it dependent on item response type?

Main Effects

Levene’s test of equality of variances was coretiieind indicated homogeneity
of variance within the school-level group£b, 168) = 1.94p=.09. A univariate
ANOVA was conducted to determine the effects ahitesponse type on the
Identification with Schoadummated survey scores (see Table 4-11). Magatsfivere
examined first to determine if differences amorgyrteans for the LS and VAS versions
of the survey were significant when averaged ovetrtliree levels of schooling. Main

effect results revealed scores were significantfei@nt between school levels(2, 168)

= 13.14,p=<.001, partialy® =.135. The main effect of item response type yielde& an

ratio of F(1, 168) < 1.00p=.73, partialn® =.001, indicating that item response type did

not have a significant impact on the overall suneda&cores of the survey.
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Table 4-10

Two-way ANOVA Summary Table

Partial Eta
Source SS df MS F Squared
Between groups 1.501E6 5 300107.94 5.32* 14
IRT 6641.52 1 6641.52 A2 .00
School Level 1482912.56 2 741456.28 13.14* 14
IRT * School Level  10985.60 2 5492.80 .10 .00
Within groups 9480843.66 168 56433.59
Total 2.117E8 174

Note Dependent Variablédentification with Schoadummated score.
*
p<.001

In Figure4-4, the plotted lines clearly indicate the main efffgicschool level on the
results of thédentification with Schoadurvey. The plot also suggests that a slight
interaction was present and that the simple efigfctem response type were not equal

across school levels.
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Figure4-4. Line Plot of Estimatettentification with Schodburvey Marginal Means for
Each Iltem Response Type (LS vs. VAS) by School-Leve
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Interaction

Keppel and Wickens (2004) suggest that when tlezsfiof one independent variable
(IV) are not the same as they are for the othezpeddent variable at all levels of the
dependent variable (DV), an interaction is pres&fthough the interaction between

school level and item response type was not stailst significant,F(2, 168) < 1.00,
p=.91, partialn® = .001, subsequent evaluation of the plotted lines gsiymwn in Figure

4-4 below indicated that an interaction might bespnt. As evidenced by the plotted
lines crossing over one another in Figure 4-5 @pparent that the three school-level
groups did not perform the same on the surveyt,kifgper Elementargtudents’ scores
were comparatively higher than thirddle andHigh Schoolkounterparts’ scores.
Second, it appears in Figure 4-5 that all studgresformance on the survey was slightly
impacted by item response type. Specifically, hdpiper ElementarandHigh School
students scored slightly higher when they tookiiBeversion of the survey whereas
Middle students scored slightly higher when they tookMA& version of the survey.
While this slight interaction proved not to be stitally significant, simple effects were
nonetheless explored to examine this relationshipér (see the next section for further

details).
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Figure4-5. Line Plot of Estimatettentification with Schodburvey Marginal
Means for Each School-Level by Item Response TifevE. VAS).

Both the Scheffe and Bonferroni post hoc tests wenelucted to determine which
school-level groups had significantly differédéentification with Schoaturvey
summated scores. Results indicated thaier Elementargtudents’ (e.g., students in
grades 4 to 6) survey scores were significantieceht o < .001) fromMiddle and_High
Schoolstudents’ scores amdiddle andHigh Schoolktudents’ scores were not

significantly different from each other (see Tafié1 below).
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Table 4-11

Post Hoc Tests for Multiple Comparisons of School Level

Mean 95% ClI
Difference
(I) School Level (J) School Level (1-9) SE p Lower Upper
Scheffe Middle 209.60 4411  p<01l 100.66 318.55
Upper Elementary
(grades 4-6) High School 17829 4411  p<Ol 6934  287.24
Middle Upper Elementary -209.60 44,11 p<.01 -318.55 -100.66
(grades 7-9) High School 3131 4411 78 -14026  77.64
High School Upper Elementary ~ -178.29 44.11 p<.01 -287.24 -69.34
(grades 10-12)  yrigdle 31.31 4411 78 -77.64 140.26
Bonferroni Middle 209.60 4411  p<01l 102.93 316.28
Upper Elementary
(grades 4-6) High School 17829 4411  p<0l 71.62 284.97
Middle Upper Elementary -209.60 44,11 p<.01 -316.28 -102.93
(grades 7-9) High School 3131 4411 100  -137.98  75.36
High School Upper Elementary ~ -178.29 44.11 p<.01 -284.97 -71.62
(grades 10-12) - igqle 3131 4411 1.00 7536 137.98

Note Dependent Variabldédentification w/SchooBummated Score. The error term, Mean Square |Err58433.59.

Simple Effects

A simple effect is one that expresses the diffeeeamong the means for one
independent variable at a fixed level of the othdependent variable (Klockars & Sax,
1986). Simple effects analyze the interaction betweariables based on the pattern of
significant and nonsignificant differences in theans. To test for simple effects, the
differences between the LS and VAS were examineddoh of the three school levels.
Three separate tests of significance were condueotddtermine if the differences
between LS and VAS, for a specific school levefeded significantly. Although a
significant interaction was not present, simpleet$ were nonetheless examined due to

the pattern observed in Figure 4-5 above, whiclyssigd that a slight interaction was
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present between school level and item response Typeintent of the examination was
to gain a better understanding of this patternbl&d-12 presents the simple effects at

each school level. The simple effects are indichtethet-values in the bottom row.

Table 4-12
Cell Means and t-Values for Simple Effects of Item Response Type by Scleval L

Survey Variable Elementary Middle High School Full Sample
LS Mean Summated Score  1148.95 1014.67 1036.49 1084.46
VAS Mean Summated Score 1154.86 1008.33 1034.64 1085.28
t-Value forSimple Effects -.530 .298 161 -.104

Using a 5% per comparison error rate, there wasfingnt evidence to reject the three
null hypotheses that the means for the LS and V&Sions of the survey estimate the
same population means for each level of schoolihgt is, the simple effects of item
response type at each school-level were not sogmfip > .05), indicating that students
within all three school levels responded similargng either the LS or VAS item

response type.

Conclusion

In sum, based on the tests conducted above, whem,mteraction, and simple
effects are examined, an ANOVA reveals no signifigateraction was present between
item response format and school level. Resultsesigbat students’ performance at all
three school levels on theentification with Schoaurvey is not affected by item

response format.

109



Post-Survey Questionnaire

This section provides a broad understanding of siments typically felt about

using the LS and VAS to respond to questions ondietification with Schoasurvey.

Dichotomous ltem Results

Students in both treatment conditions were askedoost-survey questions.
Three of these questions were asked orsthdent Opinion Questionnaifsee Appendix
C) and were specific to only the “LS First” conditior the “VAS First” condition. That
is, these three questions were administered imredgi@llowing the first survey that
students completed. Thus, roughly only half theamesponded to questions about the
LS and the other half responded to questions aheWAS (depending on which
condition they were assigned to fir&)The remaining two post-survey questions were
asked ofall students on th8tudent Demographic Questionna{see Appendix D),
which was administered at the end of the experiment

In general, roughly 90% of the students indicdked they did not find the items
on theldentification with Schoaturvey hard to answer. Overall, students preferred
answering questions with the VAS compared to thexe&ly 3 to 1 (71.4% vs. 27.1%).
For the students who received the LS first, whéwésvhether the LS enabled them to
pick an answer that closely matched how they $téliclents were nearly evenly divided:

roughly half (51%) indicated that the LS did and tther half indicated that it did not.

“2 |t bears noting that some of the numbers and peages presented for tB¢udent Opinion
Questionnaireare dependent upon the number assigned to aispeitifil experimental condition and not
of the full sample (N=269).
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By comparison, for the students who received th&Vifst, a clear preference emerged
when they were asked whether the VAS enabled tbethdose a response that closely
matched how they felt: More than three-fourthstatients who responded indicated that
the VAS let them pick an answer that matched exalod way they felt.

Lastly, when asked if there were any desired cbamg the response options,
60% of students indicated that the LS items dideetd different (e.g., less restrictive)
response options and 66% indicated that the VAS\didheed a set of provided-response
options (e.g., Likert-type) from which to chooseble 4-13 presents the quantitative
results of the dichotomous (e.g., Yes/No) itemaftbeStudent Opinion Questionnaire
and Table 4-14 presents the quantitative resultiseo§upplementary post-survey
questions that were administered to all studerns dfe experiment (see Appendix D).
Qualitative results of the open-response compordriteese questions are presented in

the following section.
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Table 4-13

Post-Survey Student Opinion Questionnaire Item Response Desecepti

No Yes
Item n % n %
[LS Were the questions on this survey hard for yoartswer? 130 87.0 20 13.0
[LS only Did this survey let you pick an answer that mattl 72 490 75 51.0

exactly the way you felt?

[LS only] When answering any of the questions on this syrdl
you wish that there were different answer choi¢emtthe ones 90 60.0 59 40.0
you were given?

[VAS Were the questions on this survey hard for yoartswer? 110 93.0 8 7.0

[VAS only Did this survey let you pick an answer that mattt

exactly the way you felt? 28 24.0 88 76.0

[VAS only When answering any of the questions on this syn
did you wish that you had a set of answers to ahdasn instead 84 66.0 44 34.0
of having to choose a place along the line to ardwe

Note n’s and percentages are based only on the nuofilsendents who responded in each condition.

Table 4-14

Post-Survey Demographic Questionnaire Supplementary Item Responseripaves

LS VAS Missing
Iltem n % n % n %
[LS and VAS] Think about the survey you just took. Whichydid
you like better for answering the questions? & 211 192 714 4 15
No Yes Missing
[LS andVAS] Do you like your school? 50 18.6 215 79.9 4 15

Note. N = 269.

Qualitative Item Results

The three post-survey questions on the “Studemi@pQuestionnaire” had an
“open response” component comprising a follow-upsgion that asked students to

“Please explain why or why not” or to “...give an axale” (see Appendix C). The intent
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of this section is to provide a broad understandingow students typically felt about
using the LS and VAS to respond to questions omdietification with Schoaturvey.

A review of the post-survey open-response itemsaied three specific themes
that captured student sentiment for each of the-opgponse items. The themes were: 1)
Specificity/Accuracy?2) Freedom of Responsand 3)Ease of Use The
Specificity/Accuracsheme comprises student responses that refleabihiy of the LS
or VAS to accurately capture students’ feelingsompecify the strength of their
responses. ThHeRange of Responsieeme comprises student responses that reflect the
ability of the LS or VAS to allow students the fdeen to respond in the manner in which
they wished to respond. Lastly, tBase of Us¢heme comprises student responses that
reflect the level of comfort students had whilengsihe LS or VAS to respond and/or the
level of understanding students had of how to bed.& or VAS to convey their
responses.

Likert scale responses.

In general, students who responded negativelyéstipns about the LS did not
like being forced to choose from a limited setedponse options and did not like being
unable to modify the response options to match rpogeisely their actual response.
Students also expressed that they wanted a neutfgboint for times when they neither
agreed nor disagreed with the item prompt. Stigdehb responded positively to
guestions about the LS thought that it was easiegdpond when specific answer choices
were given. In addition, these students expreds#dhe range of the four LS response

options Strongly Disagre¢o Srongly Agre¢ were sufficient to capture their responses.
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In particular, some students stated that the L8ucag exactly what they were feeling.

Lastly, some students appreciated the four respoptéens because they were easy to

choose from and easy to understand. Table 4-1wi@lesents several examples of

positive and negative student responses and theaehemes associated with these

responses for the LS.

Table 4-15

LS Post-Survey Questionnaire Open-Response Themes and Studepoises

Theme Negative Example Positive Example
Specificity/Accuracy Becawse there were no variety in the answers On most the questions | found a suite

Range of Response

Ease of Use

| was between answers.

| have more strong “feelings" than can go int
distinct categories. This seems like a m
oriented survey.

| wasn't able to give my exact opinion.

No because the way | felt did not really have
answer that matched my feelings.

| had to be absolute...very frustrating si
everything is not in black or white (slight black
slight white).

| wasn't opinionated on many of the questions
was forced to agree or disagree and met ¢
difficulty in doing so.

Because some of them | felt different abot
instead of agree, strongly agree, disagree, sty
disagree. | wish the answers were broader
some cases.

...for some questions it was difficult to determ
if | really did disagree or agree. There shouli
been a 'Maybe' button.

| sometimes wanted to make my answer
somewhere between two answers like one til
picked agree but | wanted to pick like somett
between agree and strongly agree.

answer

[The LS response optionsire all the
feelings you can have. A neutral but
for if you don't know would be helpful.

[The LS response options were] exa
what | felt

Yes it did, because it had the answers
| would pick.

It had strongly disagree, disagre&ongly

agree, and agree. That is perfectly enough.

Yes this survey did let me answer the \

| wanted to, because they were eagy t

answer with the answers provided.
| think this does not have totally detai

options but t's almost completel
satisfying.

because the choices in this survey
choices that | can understand

| could express myself easily on th
questions.
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Visual analogue scale responses.

Table 4-16 below presents several examples ofipesind negative student
responses and the general themes associated esh rissponses for the VAS. In
general, students who responded negatively to ipnsstbout the VAS expressed that
they needed or wanted answer choices and usingABewas difficult because specific
answer choices were not provided. Others feltttiad/AS was not as precise as the LS
because there weren’t any words to capture thgjroreses so they had to “guess” the
precision of their answers. Students also expdetbsdt they found it difficult to express
how they felt using “the bar” (VAS). Students witesponded positively to questions
about the VAS thought that it was easy to use andrate/precise at capturing exactly
how they felt. In addition, these students exprsisat the VAS gave them the freedom
they wanted to respond to the questions, suchtasting option of using the center of the
line to capture neutral or “don’t know” or “maybegsponses. Some students stated that
the VAS captured exactly what they were feelingstly, some students found the VAS
to be “fun” and engaging (as opposed to the stahthaultiple choice” items found on

exams and others surveys that they had been exfmpeeliously).
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Table 4-16

VAS Post-Survey Questionnaire Open-Response Themes and Stu@éspbRses

Theme Negative Example Positive Example
Specificity/Accuracy Because you don't know the exact number Because Sometimes when | have

Range of Response

Ease of Use

you put down. For example if you think you
down 90, what if you actually put 92 or 93, wt
if you want it permanently on 90.

Because the line was very inexact and |
multiple choices are more accurate.

Simple responses on a bar cannot adequ
convey my views on these subjects. Wri
responses are auth more effective way ¢
gauging a person's thoughts.

The bar wasn't very specific.

At times | had mixed feelings about the quest
and couldn't express that using a bar.

It didn’t have any answer choices.

Because it would be easier to choose an an
and you wouldn’t have to think so hard.

Because it is kind of hard to show how you
about your school with a line!!!

Because | couldn't get it where | wanted itto b

Multiple choice answers clearly illustrati
strongly disagree, disagree, etgould make i
easier to answer the questions because | woul
what my answer was instead of guessing.

question | like to say maybe and with
bar | could put it in between.

| did not wish that | had a set of answ
because choosing a place along the
shows how much a person would agre
disagree.

The spectrum was inclusive of all feelin
I am versatile and | feel that placinc
restriction on types of answer choices
useless.

| could decide on my owron a more
specific answer. Choosing answers
boring. [Using the VAS] was more fun!

Because [with] the bar you could pick ¢
feeling.

Because with the bar you can rate ins
of just choose. | like ranges. THE
WORLD IS NOT BLACK AND WHITE!

It is simple to [choose] how much you li
an activity with a continuous spectrum.

It's easier this way. Then you could
how much you like or dislike somethir
rather than having someone else ans
things for you.

If something is 50/50 | can just put 1
arrow in the middle bar.

The [VAS] scale made it easy to answer.

Comparison of LS to VAS by School-Level

The results of the item in Table 4-14 that askéfhich way did you like better

for answering the questions?” indicated a strorgrall/preference for the VAS over the

LS (71.4% vs. 27.1%); however, when all of the epEsponses were delineated by

school-level and item-response type and then cadpdsitiveor negative it became

evident that negative and positive attitudes towiaedLS and VAS varied. Table 4-17
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presents the percentages of positive and nega&sponses for the LS and VAS by

school-level.

Table 4-17

Percent of Negative and Positive Responses Toward the LS and VAS by Schabl-Lev

Upper Elementary Middle High School
Item Response Type - + - + - +
Likert Scale 62.5% 37.5% 71.4% 28.6% 85.5% 14.5%
Visual Analogue Scale 26.6% 73.3% 35.5% 64.5% 25.8% 74.2%

Upper Elementary (grades 4-6).

Upper Elementargtudents had the most positive responses towlaedsS:
nearly 10% mor@ositiveresponses about the LS thdiddle students (37.5% vs.
28.6%) and 23% more thaiigh Schoolktudents (37.5% vs. 14.5%). Whdpper
Elementarystudents responded positively towards the LS ¢fien indicated that they
liked the “answer choices” (e.g. response optibbespuse they were easy to understand
and accurate (e.g., “[The LS] let me pick whatdllyewanted to pick”). WhekJpper
Elementarystudents responded negatively towards the VA, dften indicated that the
VAS was “hard” and that they wanted “answer chdite$elp them respond (e.g.,
“Some questions were kind of hard to answer becthigskne only had Strongly
Disagree and Strongly Agree”).

Middle (grades 7-9).

Middle students responded the most negatively towardg g 35.5% negative

VAS responses compared to 26.6% and 25.8% fddgipeer ElementarandHigh
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Schoolstudents, respectively. Whéfiddle students responded negatively towards the
VAS, the responses were often related to the VAKImgdt “harder” to express
themselves (e.g., “At times | had mixed feelingewdtihe questions and couldn't express
that using a bar”) and being “less specific” thlaa LS (e.g., [‘Having LS response
options] would make my answers more specific thah peing kinda random [as with the
VAS]"). Of the nearly 30% oMiddle students who responded positively towards the LS,
many indicated that they prefer “multiple choice’d. LS) questions because choosing
from a pre-determined or supplied set of responsess‘easier” than having to determine
on one’s own a response from within the wide rasfgeossibilities that the VAS

presents (e.g., “I think a [set of LS responseansj would have been better than a line
because there are more choices than a randomrspiee éine....Advice for the future:
MAKE THESE QUESTIONS MULTIPLE CHOICE INSTEAD OF ATINKIN

LINE!).

High School (grades 10-12).

Of the three school-levelsligh Schooktudents responded the most negatively
towards the LS: 85.5% negative LS responses compar@3.5% and 71.4% farpper
ElementaryandMiddle, respectively. They responded most positively taisdahe VAS:
74.2% positive VAS responses compared to 73.3%64rkdo forUpper Elementarand
Middle, respectively. Whehligh Schooktudents responded negatively towards the LS,
they most often complained that LS response opfaited to adequately capture the
intensity of their responses (e.g., “I felt at tertbat | could have marked between

choices. | did not agree with the choifée LS provided]”). High Schooktudents, in
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particular, resented the “limited” choices of th® &nd did not like being “forced” to
choose from only one of four responses (e.g., “[[8eesponse options] didn't let me
pick an answer that matched exactly the way Idettause on some questions | felt like
only sometimes | agreed rather than completelygdésaor agree”). Lastly, it is
interesting to note that in comparison to the ottver groups of studentbligh School
students wanted more control over how their respomgere interpreted. In responses
related to both the LS as well as the VAS, sevdiglh Schoolktudents indicated a desire
to have an opportunity to “explain” their respongeg., “Each time [l responded with
LS response option$}think | would have liked a better chance to ekplay reasoning”;
and “Simple responses on a P@AS] cannot adequately convey my views on these
subjects. Written responses are a much more aféeatay of gauging a person's
thoughts”). Such a desire to more fully explairpm@sses was not mentioned by students

in the other two school levels.

Summary

The analyses presented in this chapter providieaee that thientification
with Schookurvey is a reliable measure of students’ ideratifon with school for grades
4-12 regardless of the item response type usedul®Relso suggest that the LS and VAS
versions of the survey yielded nearly identicauless thus indicating that item response
type did not affect the results of tlientification with Schoasurvey in this study. In

addition, results of the post-survey student quoastiires suggest that students preferred
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the VAS over the LS 3 to 1 when asked which itespoase type they liked best. While
students were nearly evenly split when asked i theught the LS allowed them to pick
an answer that matchedactlyhow they felt (49%: “No” vs. 51%: “Yes”), a clear
majority of students (76%: “Yes” vs. 24%: “N0”) ilmated that the VAS allowed them to
respond in a manner that captured their feadixartly Lastly, while all three school
levels had a greater percentage of positive regsahsin negative towards the VAS than
the LS,High Schooktudents had the highest percentage of positsporeses.
Conversely, of the students who responded positiestards the LSUpper Elementary
students had the greatest percentage of positp®nses. These results are consistent
with Piagetian stages of child development in thatyoungerUpper Elementargnd
Middle students were more inclined to prefer the “comiregsponse options of the LS
whereas the oldeHigh Schooktudents were more inclined to prefer the VAS bsea
they are more independent thinkers and would be tilaely to have an aversion to any
limitations of their unique self-expression. A maietailed discussion of this study’s

findings is presented in the following chapter.
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Chapter 5: Discussion and Conclusion

In this chapter, results from the previous chaaterbriefly summarized and
discussed. Limitations and the implications of iégults of this study are also presented,

and suggestions for future research are made.

Overview of Findings

The purpose of this study was to investigate wédrethanging the response
format from LS to VAS on th&entification with Schoddurvey affects the underlying
factor structure, reliability, and summated scarfethe survey across three levels of
schooling: Upper ElementaryMiddle, andHigh Schoal Additionally, this study sought
to examine the main, interaction, and simple effettitem response type and school
level (the two predictor variables) on scores \gelthy the survey (the outcome variable).
The primary findings of this study reveal thattlig¢ VAS yields a factor structure similar
to the LS; 2) the VAS is equally reliable as theih$erms of internal consistency and
test-retest reliability; 3) the VAS yields neartientical summated scores as the LS
regardless of school level; and 4) the VAS wasegsretl by a majority of students across
all three school levels. Additionally, the resuifsan ANOVA conducted to examine
school level and response mode effects indicatanthide school level had a statistically
significant main effect on summated survey sconesrasponse mode did not, the mode
effect was invariant across school levels. In othards, while there were significant

differences in mean summated scores across seh@dd] these differences were
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consistent across the LS and VAS response fornmetistal, these findings suggest that
while student performance on tlientification with Schodurvey was not affected by
item response format, studgmeferencdor the VAS format was nonetheless made

evident by their answers to items on the post-gugueestionnaire.

Discussion

Consistency of Findings

The findings from this study are consistent with work of other investigators
who have either administered tlientification with Schodurvey (Ruiz, 2002; VoelkKl,
1996) or compared the effects of using the Likeales (LS) versus the visual analogue
scale (VAS) item response formats with childrenr(Bgon & Svensson, 2001; van
Laerhoven et al., 2004). First, the results of€pal Components Analysis (PCA),
which revealed that the factor structure of theahl VAS versions of thielentification
with Schookurvey was unidimensional, support the findinggioglly reported by
Voelkl (1996), who conducted the first study thgpleres this topic. Second, the results
of the internal consistency reliability tests oé thentification with Schoadurvey, which
yielded identical LS and VAS Cronbach’s alpha tality coefficients ofa = .83,
indicate that this survey’s items are highly cotesisand provide evidence that the
yielded scores are reliablEhe findings on reliability are consistent withdings by
Ruiz (2002) and Voelkl (1996), who reported Crortis@lpha reliability coefficients of

.80 and .84, respectively for thaentification with Schoaurvey. Third, while no
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previous study has examined the test-retest rétiabf the Identification with School
survey, similar research on the test-retest reiigloif the VAS has demonstrated that it
does not influence this coefficient of stabilityu(tke & Reips, 2007a). As such, the
findings of this study, which suggest that the ess@roduced by the survey were
statistically similar across both forms of the synand within the levels of schooling, are
consistent with previous research. Moreover, gt item response type did not have
a statistically significant effect on students’ snated scores, it appears that these two

scales are, in effect, interchangeable.

Explaining the Differences in Scores Between School Levels

While there were statistically significant diffeies between thHdpper
Elementarystudents' summated scores onltetification with Schoaurveyand the
scores of the other two school levels, the findioigshis study suggest that the observed
difference wasiot a function of item response type. The simpleptamation for why
theUpper Elementargtudents’ summated scores were higher is thatgbeyinely do
enjoy school more than theviddle andHigh Schoolkounterparts and therefore they
more strongly and positively identify with schooldaschool-related outcomes. A
slightly more complex explanation for the highemsnated scores achieved by the
Upper Elementargtudents compared to tMéddle andHigh Schooktudents could
possibly be attributed to the survey topic andghestions that were asked on the
|dentification with Schoddurvey. In particular, the research literaturegesgs that

younger children may be more prone to “acquiescihgh older children, meaning
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younger children are more likely to respond in winey view as more socially desirable
or in ways they feel would “please” adults (Ormr@895). This phenomenon could
explain theUpper Elementargtudents’ more positive identification with schaod
corresponding higher summated survey scores oliéméification with Schoaurvey
compared to theikiddle andHigh Schoolktudent counterparts.

Lastly, a possible explanation for why the studenttheMiddle school level
scored lowest on the survey of all three grougsasided by Eccles, Midgley, Wigfield,
Buchanan, Reuman, Flanagan, et. al, (1993), whgestighat in addition to the negative
psychological changes often associated with thésragge as they develop, young
adolescents may experience a “mismatch” betweengbesonal needs and the
opportunities provided in their school environmirat can impact their motivation and
self-perceptions. As such, the younger adolesstedents who participated in this study
may have experienced a greater disconnect betwearselves and the schools they
attended, which could have, in turn, affected teemmated scores on tlientification

with Schookurvey.

Explaining the Differences in Item Response-Type Preference

It is interesting to note that while students’p@sses were consistent across forms
and their scores within school-level were not statally significantly different, all of the
students expressed a preference for one or theitgheresponse type. While most

students, irrespective of school level, expresseetference for the VAS over the LS,

124



this preference was not universal. Two possibldamgtions for students’ item response-
type preference are discussed below.

Piaget’s stages of development.

The present study’s findings highlight possible affects in the use of surveys
and are consistent with Piagetian stages of cleiletldpment; specifically, younger
students are more likely to prefer the concretenéfize LS responses and older students
are more likely to prefer the freedom of expressiai the VAS provides. As discussed
in Chapter 22 although children in the concrete operationalsiagy be capable of
many forms of logical thought, their cognitive dgment is in its early stages and thus
they may have difficulty grasping hypothetical sméos that cannot be directly observed
or experienced. They may also struggle with propoai reasoning, which is evident in
the responses of some students in this study wdicated that it was hard for them to
convey their feelings on a line (VAS). These cagasitimitations may have had an
impact on some students’ ability to grasp the cphoéthe VAS response format
(although no studies to date have investigatedetjigmacy of this claim). Further, their
cognitive limitations could explain why more thameethird ofUpper Elementary
students preferred the LS with its “concrete” dataybal anchors and why they thought
the LS was “easier to complete” than the VAS. Bgnparison, children in the formal
operations stage begin to be able to think aboutejuts that are abstract, hypothetical, or
contrary-to-fact and become more independent tininéapable of unique self-

expression. A number of abilities essential fgrtgsticated reasoning also emerge

“3In the Children and Surveys section underGbgnitive Developmersub-heading.
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during this developmental stage that enable thieddren to use and understand
continuums in their reasoning. This was evidenbagmrmany of thédigh School

students in this study who not only understood bmwse the VAS, but also expressed a
strong preference for it over the LS as the VASvadld them to convey precisely how
they felt.

While Piaget's focus on qualitative child devel@mtnhad an important impact on
education, it is important to note that he did specifically apply his theory to education.
Nonetheless, many educational programs are bwh tipe belief that children should be
taught at the level for which they are developmignepared. That being said, it is
generally accepted today that all children will,rast Piaget maintained, automatically
move to the next stage of development as they matur additional criticism of Piaget’s
work is that it failed to take into consideratiacil or cultural factors that likely
influence the rate in which children proceed (or) fimm one developmental stage to the
next. As such, it is important to note that a chilitbome environment could have an
affect on her emotional and cognitive developm@atthat end, the lack of uniformity in
student preferences observed across school |leredstiier the LS or VAS could be a
function of students at, above, or below their Bimm-defined level of development.

The “digital generation”: Today’s media-savvy students.

While Piagetian developmental stages can be Helptiu explaining student
preference for either the LS or VAS when studestgyence is consistent with their age,
his stages offer little insight into why some of younger students preferred the VAS

and some older students preferred the LS. A simbéanation for why a majority of all
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students preferred the VAS is that today’s studarggpart of a new “digital generation”
of computer-savvy children, some of whom spendou@.% hours a day with digital
media (Rideout, Roberts, & Foehr, 2008)As a result, many students today are
naturally adept with technology and used to masaijinngy things on a computer, whether
it be an avatar in a game, text on a page, or agenm a drawing program/photograph.
To that end, the VAS may be more similar to the Wesy use a computer and may also
make them feel more involved in the process of ansg questions. A possible
explanation for the younger students’ preferencehie VAS could be that their
preference is a function of their advanced cogaitievelopment (in comparison to their
peers). For example, it is possible that theseestisdvere gifted or high academic
achievers and therefore have more in common wibrdgtudents than their younger
peers. Similarly, for the older students who pirefe the LS, they may be less
academically advanced, or developmentally behied ffeers emotionally or
cognitively. Additionally, it could be possible tithese students were not motivated to

complete the survey.

Student Motivation Effects

There are three related problems that investigdéme when conducting survey

research. The first problem is respondent fatigdrech can potentially affect student

4 According to Rideout, Roberts, & Foehr (2005), t¥g people today live media-saturated lives,
spending an average of nearly 6% (6:21) hours avithymedia. Across the seven days of the week, th
amount is the equivalent of a full-time job, witlfieav extra hours thrown in for overtime (44%2 hoars
week). Indeed, given that about a quarter (269th@time young people are using media, they’regusin
more than one medium at a time (reading and listetd music, for example), they are actually exgdse
the equivalent of 8% hours a day (8:33) of medigext, even though they pack that into less than 6Y2
hours of time.”
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motivation to complete the survey. The second lprabs attrition, which may be the
effect of low student motivation. These two probtethen lead to the third problem,
item non-response.

Fatigue.

According to Tourangeau (1984), responding toeyiquestions requires that
respondents proceed through four consecutive stdgegynitive processing: 1)
understand and interpret the question; 2) seashriemory for relevant information
and retrieve it; 3) integrate the information iatfudgment or cogent response; and 4)
respond or report the information in a way thatdieand concisely conveys their (the
respondent’s) intended meaning. If a respondeefudy goes through all four of these
steps each time she answers a question on a stimeeyshe has “optimized” her
response (Krosnick, 1991). If the respondent sypppbvides a superficial response that
required very little cognitive effort, then shegigilty of “satisficing” (1991), meaning her
response was not as accurate or complete as @ bauk been had he gone through
Tourangeau’s four optimizing steps. Of course, dweerthe most highly motivated
respondents who may strive to optimize every singgponse, there is a limit to the
considerable amount of mental effort that can lhsarably expended (and expected)
while responding to a survey.

Respondents may experience fatigue if they reguxitensive periods of time to
respond to a series of challenging items or to dete lengthy survey. Given that there
were a number of students in this study who ineédahat the VAS was “harder” than the

LS, it is possible that VAS items may require moognitive resources when responding
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than LS items. As such, VAS items may call for merease in cognitive load (e.g,
making students think more about their responsdsgh may facilitate respondent
fatigue. Additionally, by requiring students to plypresponses by contemplating the
magnitude of each response in terms of a continscaige and then sliding the locator
along a continuum, more time may be required tpaed to VAS items compared to LS
items. For longer surveys, this may accumulat imtreased administration time and
increased respondent fatigue, which may lead toenitgvels of item nonresponse or
respondent attrition.

Attrition.

When respondents leave the study prior to commglettil the questions on the
survey, the possibility of error bias is introdugetb the survey’s results because of
potentially systematic differences between those remained in the study and those
who dropped out. In the present study, there weveral respondents who answered
only the first few questions and then dropped duhe study. It is not clear whether
these respondents ran out of time, or became looredstrated, or whether the survey
was simply accessed out of curiosity (which cowdaehhappened with teachers checking
out the survey before administering it to studenBgcause respondent identities were
anonymous, it is not possible to determine the eafigttrition.

Item nonresponse.

Practically all surveys are accompanied by a ddssformation because of item
nonresponse. There are a number of reasons resgenday not answer certain items

including their belief that the question(s) is sEmsitive, embarrassing, or irrelevant.
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Nonresponse can also occur if the respondent duidsiow the answer or feels that the
guestion is too difficult. Lastly, nonresponse caour if the respondent feels that the
guestion requires too much effort to respond. éngresent study, while it is not possible
to determine the reason for specific item nonrespppost-survey questionnaire
responses provide some evidence that students avaystruggled with the question
being asked or may have become frustrated witleeite limited options of the LS or

the lack of specific response options for the VAS.

Summary

It is possible that while item response type matyhave astatisticallysignificant
affect on student responses, it may hapeaatically significant affect on student
motivation to respond and to more actively engagaking a survey. Increasing
motivation for and engagement in the survey probggsatching item response types
with the cognitive developmental stage of studéaits., LS with lower grades and VAS
with upper grades) may be a strategy for survegareders to attempt to decrease the
effects of issues such as respondent fatigueti@ttrand item nonresponse on study

results.
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Strengths and Limitations of the Study

Strengths

This study had four primary strengths. First,dékperimental design of the study
was particularly strong. One of the benefits ahdan experimental design is the strong
internal validity. As such, the results of thiadst are more likely to be attributed to the
treatments rather than to subject characterigiiesats or other confounding factors, and
one can have a high level of confidence in the kemmans drawn and inferences made
about the results as they pertain to the studarttss study. Second, by using random
assignment | was able to provide evidence of desigitrol and reduce the likelihood
that any differences between treatment conditioeiewystematically related to the
treatments (Shadish, Cook, & Campbell, 2001). THigdadministering both the LS and
VAS versions of the survey to all students, | wale &0 obtain a coefficient of stability
and demonstrate a high degree of consistency dests’ responses and stability in their
summated scores on thdentification with Schoddurvey. Fourth, by utilizing multiple
analytical approaches, | was able to provide psysioc, descriptive, and applied

evidence that the VAS was essentially interchanigeaith the LS in this study.

Limitations

There are several limitations to this study thay mifect the generalizability of
the findings presented here, and thus the restdsepted should be interpreted with
caution. First, this study’s sample comprised sttelen Grades 4-12 who volunteered to

participate; as a result, the sample may not beeseptative of the population df 4
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through 12 grade students in the United States. Therefardirfgs of this study may not
necessarily be generalizable to all US studengsddes 4-12.

Second, students’ previous computer experiengel & keyboarding skills,
mouse manipulation proficiency, or degree of comfgking computer-based surveys
was not assessed. These skills could have affdateshse with which students were able
to respond to LS and VAS items or could have afiéstudents’ attitudes toward the LS
and/or VAS. Further, considering that studentsewert asked about their degree of
computer proficiency or level of comfort with ordirsurvey technology, it was not
possible to estimate whether taking the survey conaputer had any effect on student
performance or on their attitudes towards schodkon response type. Nevertheless,
there is insufficient evidence to suggest thath & previous computer experience was
in any way systematic. Moreover, because randssigament was used both
experimental groups were probabilistically equalizéerefore, even if this characteristic
were present in the sample, it is likely to haverbeandomly spread across the groups
and thus not necessarily a cause for bias.

A third limitation is that a pre-assessment teedeine student reading level was
not administered. Although the readability of thentification with Schodurvey and
post-survey questionnaires was tested using tleelfli€incaid Index (Flesch, 1948) and
results indicated that the reading level of themgavas appropriate for 4th grade students,
it was likely that not all participants were abieread at the4grade reading level or
higher. Nonetheless, given the primary exclusiiterion that students had to be ifi 4

through 13" grade in order to participate, | assumed for thg@@ses of this study that all
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participants read at th&'4rade level or higher and fully understood thevsyr

directions and the items on the survey and postesuguestionnaires. It bears noting that
while it is highly probable that reading ability uld have affected only a small portion

of the sample (most likely those students in logrades who were reading below grade
level) and therefore may have affectsonestudents’ responses, the effect across the
sample is likely to have been minimal. Moreovéveg the high test-retest reliability
achieved with this sample and the numerous exanoplesherent responses to the post-
survey questionnaires provided by students athbal levels, there is sufficient
evidence to suggest my assumption that studentrstodd the questions on the survey
was warranted.

A fourth and final limitation is that there wasse evidence that not all students
made a concerted effort to complete the survey take the survey seriously. In
particular, there were incidences of missing respserand unintelligible and profane
responses to open-response items at all schod$ledeministering the survey to
students during the last few weeks of the schoat gad having no consequences or
rewards for performance on tldentification with Schoddurvey may have decreased
some students’ motivation for completing the onkoevey. Although it was not
possible to determine their motivation for skippgqugestions or responding
inappropriately, it was assumed that these studkmwnstrated a conspicuous lack of
motivation, which could have influenced their redmxt or interpretable responses to the
Identification with Schoddurvey. To counteract this possible biasing affebgnever

possible, blatant examples of student indifferensaeh as the use of the same response
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throughout the survey or response to only a femste-were cause for the student’s
exclusion from analyses. This, in part, was thesadahe sample was reduced initially
from more than 450 down to 269. Exclusion of ldsgi@us examples of student
indifference—such as missing-, profane-, or uniigiéle responses on only a few

items—were decided on a case-by-case basis.

Implications of the Study

The accurate and reliable assessment of stugetseptions of their well-being
and experiences at school and in the classroontisatfor educational research and
practice. As such, the results of this study haweegrimary implications for educational
survey research. First, given that item respoyyse &ppears not to have affected student
responses on thdentification with Schoddurvey and that this finding was invariant
across school levels, it is possible that survesygiers may be able to use these item
response types interchangeably on other survegsond, given that most students
expressed a preference for the VAS over the L3etimay be implications for both
survey designers and educational researchers @gtra to designing and/or selecting a
survey that may increase student motivation to remagaged until completion. It bears
noting, however, that because the extent of styolkexiérence for either item response
type differed across school levels in this studigi(iarger percentages of students in
lower grades preferring the LS than in higher gsq@ad because younger students often

find the LS to be “easier” than the VAS, it maydutvisable for survey designers and
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researchers to employ LS for lower grade levels\&&8 for upper grade levels if

increasing motivation is a factor when decidingniteesponse type.

Suggestions for Future Research

In general, further research is needed to exanaicterfs that might increase or
maximize the likelihood that students provide aateirreliable, and valid self-reports on
surveys. Although the results of this study sugtfestwo item response options used
were virtually interchangeable when administerelthenresearch should explore the
circumstances under which the VAS might be more@pyate versus the LS and vice
versa in education. This is important for threesogs outlined in detail below.

First, further research is necessary becauseailytno studies have been
conducted in education to directly compare the h&dAS with K-12 populations, it
remains unclear whether equivalent LS and VAS wessof a survey that measure
objectivephenomena (e.g., with discernibly or verifiablptiect” responses) would
yield results similar to those obtain from thisdstuwhich measureslubjective
phenomena (e.g., feelings or attitudes). If, faregle, findings suggest objective
phenomena are best measured with LS and subjgttereomena are best measured with
VAS, then there may be implications for tiypesof questions asked with LS or VAS
response options on surveys of K-12 populations.

Second, further research is necessary becaustkeertidl reasoning for preferring

one item response type over the other (or for cetimg a survey vs. choosing not to,
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etc.) can vary so widely. As such, it may be diffi for survey designers and
educational researchers to identify when, for edapgr with whom the LS may be the
best option and when the VAS might work better. §'hn an effort to further explore the
extent to which the LS and VAS affect children’dgments and motivation, researchers
should consider including a qualitative componertheir survey research design to ask
students what they are thinking as they respoidbteersus VAS survey items.

Third and finally, further research is necessargdmpare the LS and VAS item
response types using a larger, nationally reprateatsample comprising the numerous
subgroups in today’s schools such as English-laggiearners or students receiving
special education services, etc. Research sughestsurvey responses are less valid and
reliable when respondents have lower motivatiowglocognitive ability, or have
become fatigued (Krosnick, 1991). Thus, if a studehose first language is not English
or who has a learning disability struggles to raad/or interpret survey items, she is
more likely to become fatigued and/or less motigdtecomplete the survey and her
results will be less valid and reliable than theyuld have been had her special needs
been addressed in the survey design. While noestudidate in education have examined
how students receiving special education servieggand to the LS or VAS, there is
some evidence in the pain literature that childoerwhom English is a second language
may prefer the VAS over the LS because they fimddte intuitive and easier to

understand (Abu-Saad, Kroonen, & Halfens, 1990).
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Final Conclusions

The primary goal of this study was to examine Wwhethanging the item
response format of a survey from Likert-scale 8ugl analogue scale would affect factor
structure, internal consistency and test-retegtliity, or summated scores. The
analyses presented above contribute to the evidbatéhe Likert scale and visual
analogue scale are virtually interchangeable wigheixception of student preference,
which was strongly in favor of the VAS. Since dnédn and adolescents often report
strong preferences for what they eat, what they waaat they watch on television or
listen to on the radio, etc. and since satisfyorgnt satisfying) these preferences can
impact motivation, preference and motivation maynygortant factors for educational
researchers to consider when deciding on surveysdavith student populations. That
is, if students prefer the VAS over the LS, themakes sense for educational researchers
to consider using the VAS response option instédldeoL S if only to encourage students
to be more engaged in the survey and to potentiatlyce survey fatigue. Given the
findings of this study in conjunction with the exteo which students preferred using the
VAS over the LS, use of the VAS in future Web-basetiey research with students in

4" through 1% grade is recommended.
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Appendix A

The “Identification with School” Survey (Likert Scale Version

The following two questions will give you a chartoepractice using your mouse to mark your answarthe
first survey you take today. Please answer BOTébtions before moving on to the survey.

SAMPLE QUESTIONS

Readeach question careful_ly and then use your mouséidio on _the button with Strongly Strongly
the answer that best descnbe_s howgelly feel for_each question below. If yc“Disagree Disagree | Agree Agree
want to change your answer, just click on the buttith your new answer.

a. | like ice cream. o} o} o) o)
b. I like the color red. o o o) o)
SURVEY QUESTIONS

Read each question carefu_lly and then use your entmuslick on_the button with Strongly Strongly
I s ha bt descrbes howdfaly e o each dueston below. ' Disagre | Disagree | Agree | Agtee
1. | feel proud of being a part of my school. o o} o) o)
2. | feel that | am treated with respect at my school. ) o) o) o)
3. | can get a good job even if my grades are bad. o o} o) o)
4. The only time | get attention in school is wherause trouble| O o o) 0
5. | participate in activities at my school. o o} o) o)
6. Doing well in school is important in life. o o} o) o)
7. Most of the things we learn in class are useless. o} o o) o)
8. | feel that teachers don'’t care in this school. o} o} o) o)
9. I would rather be out of school. o o} @) o
10.1 have teachers that | can talk to at my school. o o o) o)
11.Doing well in school is useful for getting a job. o o @) @)
12.School is one of my favorite places to be. o o} o) o)
13.1 feel that people are interested in me at my skchoo o o @) @)
14.1 feel that school is a waste of time. o} o} o) o
15.1 feel that it is a mistake to drop out of school. o o @) @)
16. School is more important than most people think. o o o) o)
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Appendix B

The “Identification with School” Survey (vAs versiop

The following two questions will give you a charteepractice using your mouse to mark your answars o
the first survey you take today. Please answerB@destions before moving on to the survey.

SAMPLE QUESTIONS

Read each question carefully and then use your entwuslick on the line and dragStrongly Strongly
the cursor Q) to the place that best describes how you realy for each questioh Disagree Agree
below. If you want to change your answer, justkctin the cursor again and drag it

to where you want your new answer to be. ! |

(@]

a. | like ice cream. !

b. I like the color red. !

—0—0

SURVEY QUESTIONS

Read each question carefully and then use your enuslick on the line and drag Strongly Strongly
the cursor Q) to the place that best describes how you rea#y for each question Disagree Agree
below. If you want to change your answer, justichin the cursor again and drag it
to where you want your new answer to be. !

o

1. | feel proud of being a part of my school. : l

| feel that | am treated with respect at my school. | |

| can get a good job even if my grades are bad. : l

The only time | get attention in school is wherause trouble. | | :

Doing well in school is important in life. : l

Most of the things we learn in class are useless. : l

| feel that teachers don’t care in this school. | |

2.
3.
4.
5. | participate in activities at my school. : l
6.
7.
8.
9.

| would rather be out of school. | |

10.1 have teachers that | can talk to at my school. | |

11.Doing well in school is useful for getting a job. | |

12.School is one of my favorite places to be. I I

13.1 feel that people are interested in me at my skchoo : :

14.1 feel that school is a waste of time. | |

15.1 feel that it is a mistake to drop out of school. | |

16. School is more important than most people think. I I
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Appendix C

Post-Survey 1. ‘Student Opinion Questionnaire

1. Were the questions on this survey hard for yoanswer?
O Yes

O No
Why?

2a. When answering any of the questions on this syrgiely you wish that there
were different answer choices than the ones yoe gieen?

O Yes

O No
Why?

2b. When answering any of the questions on this symhielyyou wish that you had
a set of answers to choose from instead of hawinghbose a place along the
line to answer?°

O Yes

O No
Why?

3. Did this survey let you pick an answer that matcleactly the way you felt?
O Yes

O No
Why?

“ This item was presented after the Likert versibthe survey only and was not visible on the “p@siS” questionnaire.
“6 This item was presented after the VAS versiomefdurvey only and was not visible on the “post-p8&stionnaire.
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Appendix D
Post-Survey 2: ‘Student Demographic Questionnaiie

1. Think about the survey you just took. Which way did you like better for
answering the questions?

O | liked answering questions better when | had the four answers to choose
from (like the example below).

[EXAMPLE]

Strongly Strongly

Disagree Disagree Agree Agree
O] O] O] o

O | liked answering questions better when | had the line to click on to choose
my answe(like the example below).

[EXAMPLE]
Strongly Strongly
Disagree Agree
|

| O
| v

2. Are you a boy or a girl?
O Boy
o Girl
O | prefer not to respond

3. What grade are you in? [drop-down menju
[1% 2 39 4N s g 7 g g" 10" 11", 12", Othef

4. How old are you? [drop-down menj
[5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, B/,1® orOlder]

5. Is English your first language?
O Yes
O No

6. Do you like your school?
O Yes
O No
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Appendix E
Study Advertisement for Teacher LISTSERV

Student Identification with School: An Online Rese&ch Project
Kevon R. Tucker-Seeley @bc.edu

If you teach students in grades 4 through 12, you a re invited to participate
in the Student Identification with School Project.

Doctoral candidate, Kevon R. Tucker-Seeley, Lynch S chool of Education at

Boston College, is conducting a study to measure an d understand differences

in student performance on the “Student Identificati on with School” Survey

based on the format of item response options (Liker tvs. sliding scale).

The study involves administering a completely anony mous online survey to your
students. The total amount of participation time ne eded from your students is
about 20 minutes total. Your participation (and you r students’ participation)

in this study is strictly voluntary.

If you would like to participate, you can register now by sending an email to
Kevon R. Tucker-Seeley at @bc.edu. Registrati on involves answering four

simple questions in your email:

What grade(s) do you currently teach?
How many students do you teach?

Do your students have access to conputers with Internet capability at
your school?

4. Can you ensure that your students will take the onl ine survey bef ore
June 30'", 2008?

Once you have successfully registered to participat e in the study, you will
be sent the link to the online survey.

* ok ok ok Kk PRI ZE mAWNG*****

All teachers who sign up and participate in the stu dy will be entered in a
drawing to have a chance to win one of four differe nt prizes!

o GRAND PRI ZE: A NEWS8GB Appl e i Pod Nano (or $180 Amazon.com Gift Certificate)
o First Prize: A NEWA4GB Apple i Pod Nano (or $150 Amazon.com Gift Certificate)
o Second Prize: A NEW1GB Apple iPod Shuffle (or $50 Amazon.com Gift

Certificate)
o Third Prize: A $25 Amazon.com G ft Certificate
On June 30th, FOUR lucky winners will be randomly s elected to receive one of the four
prizes. To be eligible for the iPod/gift certifica te give-away you must be a 4 th_gpt
grade teacher and 15 or more of your students must complete the online survey. For
more information about the study, please contact me at @bc.edu

I hope you will participate in this important study
Sincerely,

Kevon R. Tucker-Seeley, M.A.Ed., Ph.D. Candidate
Educational Research, Measurement, & Evaluation Pro gram, Boston College
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Appendix F

Screen Shot: Identification with SchoolSurvey Student Assent Form

You are invited to take an online survey that will ask you questions
about being a student at your school. Before you begin, you will be
asked to answer a few brief questions that will help you learn how to
respond to the survey. After you answer those, you will be able to take
today’s survey.

Statement of Consent:

Yes |
I will participant in the study.
No |
I do not wish to participate in the study.
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Appendix G

Screen Shot: Identification with SchoolSurvey “Welcome” and “Thank
you” Message

Welcome! Thank you for agreeing to help with this project.
This survey will ask you questions about your experiences
as a student at your school. You will also be asked a few
questions about the survey itself.

Once again, THANK YOU for taking the survey today!
Your valuable input is really appreciated!

Start the Survey

Thank You

We're sorry that you will not be taking the survey today. We appreciate your interest
in our survey and thank you for your time. Have a great day!
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Screen Shots:ldentification with SchoolSurvey LS “Practice Item”

Appendix H

Instructions and Example

The next two questions will give you a chance to practice
using your mouse to mark your answers on the survey,
Please try to answer BOTH questions.

Read each question carefully and then use your mouse to
click on the button with the answer that best describes how
you really feel for each question below.

If you want to change your answer, just click on the button
with your new answer.

I like ice cream.

Strongly Strongly
Disagree Disagree Agree Agree

Practice Question

Next Question

Go Ahead
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I like ice cream.

Strongly Strongly
Disagree Disagree Agree Agree

Practice Question

Next Question




Appendix |

Screen Shots:ldentification with SchoolSurvey VAS “Practice Item”
Instructions and Example

The next two questions will give you a chance to practice
using your mouse to mark your answers on the survey.
Please try to answer BOTH questions.

Read each question carefully and then use your mouse to
click on the line and drag the red arrow to the place that best
describes how you really feel for each question below.

If you want to change your answer, just click on the red
arrow again and drag it to where you want your new answer
to be.

Adobe Flash 9

| like ice cream. I like ice cream.

Strongly Strongly Strongly Strongly
Disagree Agree Disagree Agree

Y

Click on the bar to
mark your answer

Practice Question Practice Question

Next Question S . Next Question
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Appendix J

Screen Shots:ldentification with SchoolSurvey LS and VAS Item
Examples

| feel proud of being a part of my school.

Strongly Strongly
Disagree Disagree Agree Agree

Next Question

d Adobe Flash 9

| feel proud of being a part of my school.

Strongly Strongly
Disagree Agree

Click on the bar to
mark your answer

Next Question

~ed Adobe Flash 9 to see
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Appendix K
Parallel Analysis SPSS Syntax

(page 1 of 2)

The following was obtained from O’Connor’s (2000kkVsite:http://people.ok.ubc.ca/brioconn/nfactors/nfactdrsl

* Parallel Analysis program.
set mxloops=9999 printback=off width=80 seed =31F5.
matrix.
* enter your specifications here.
compute ncases = 250.
compute nvars = 16.
compute ndatsets = 9000.
compute percent = 95.
* Specify the desired kind of parallel analysis engt
1 = principal components analysis
2 = principal axis/common factor analysis.
compute kind =1 .
*kkkkkkkkkkkkkkkkk End Of user Spec|f|cat|0ns *kkk Kkkkkkkkkkkkkkk
* principal components analysis.
do if (kind = 1).
compute evals = make(nvars,ndatsets,-9999).
compute nml =1/ (ncases-1).
loop #nds = 1 to ndatsets.
compute x = sqrt(2 * (In(uniform(ncases,nvars)L¥ } &*
€0s(6.283185 * uniform(ncases,nvars) ).
compute vev = nml * (sscp(x) - ((t(csum(x))*csun)(mEases)).
compute d = inv(mdiag(sqrt(diag(vcv)))).
compute evals(:,#nds) = eval(d * vcv * d).

end loop.

end if.

* principal axis / common factor analysis with SM@sthe diagonal.
do if (kind = 2).

compute evals = make(nvars,ndatsets,-9999).

compute nml =1/ (ncases-1).

loop #nds = 1 to ndatsets.

compute X = sqrt(2 * (In(uniform(ncases,nvars)L¥ } &*
€0s(6.283185 * uniform(ncases,nvars) ).

compute vev = nml * (sscp(x) - ((t(csum(x))*csun)(®Eases)).

compute d = inv(mdiag(sqrt(diag(vcv)))).

compute r=d *vev * d.

compute smc =1 - (1 & diag(inv(r)) ).

call setdiag(r,smc).

compute evals(:,#nds) = eval(r).

end loop.

end if.

* identifying the eigenvalues corresponding to desired percentile.

compute num = rnd((percent*ndatsets)/100).

compute results = { t(1:nvars), t(1:nvars), t(115)3d.

loop #root = 1 to nvars.

compute ranks = rnkorder(evals(#root,:)).

loop #col = 1 to ndatsets.

do if (ranks(1,#col) = num).

compute results(#root,3) = evals(#root,#col).

break.

end if.

end loop.

end loop.

compute results(:,2) = rsum(evals) / ndatsets.

print /title="PARALLEL ANALYSIS:".

doif (kind=1).

160



(page 2 of 2)

print /title="Principal Components".
else if (kind = 2).
print /title="Principal Axis / Common Factor Analgs.
end if.
compute specifs = {ncases; nvars; ndatsets; pércent
print specifs /title="Specifications for this Run:"

Irlabels="Ncases" "Nvars" "Ndatsets" "Percent".
print results /title="Random Data Eigenvalues"

/clabels="Root" "Means" "Prcntyle" /format "f12.6
doif (kind =2).
print / space = 1.
print /tittle="Compare the random data eigenvaloethe".
print /title="real-data eigenvalues that are ol#difrom a".
print /tittle="Common Factor Analysis in which thefffactors".
print /title="extracted equals the # of variablesfis, and the".
print /title="number of iterations is fixed at z¢to
print /title="To obtain these real-data values gs8PSS, see the".
print /title="sample commands at the end of thelparsps program,".
print /title="or use the rawpar.sps program.".
print / space = 1.
print /title="Warning: Parallel analyses of adjustorrelation matrices".
print /title="eg, with SMCs on the diagonal, tewdrndicate more factors".
print /title="than warranted (Buja, A., & EyubogIN,, 1992, Remarks on parallel".
print /title="analysis. Multivariate Behavioral Resch, 27, 509-540.).".
print /title="The eigenvalues for trivial, neglidgéfactors in the real".
print /title="data commonly surpass correspondemgdiom data eigenvalues".
print /title="for the same roots. The eigenvaluesf parallel analyses".
print /title="can be used to determine the reahdagienvalues that are".
print /title="beyond chance, but additional proceztushould then be used".
print /title="to trim trivial factors.".
print / space = 1.
print /title="Principal components eigenvalues aften used to determine".
print /title="the number of common factors. Thiglie default in most".
print /title="statistical software packages, anis ithe primary practice".
print /title="in the literature. It is also the rhed used by many factor".
print /title="analysis experts, including Cattellno often examined".
print /title="principal components eigenvalues ia $cree plots to determine".
print /title="the number of common factors. But et believe this common".
print /title="practice is wrong. Principal compongreigenvalues are based".
print /title="on all of the variance in correlationatrices, including both".
print /title="the variance that is shared amongalzles and the variances".
print /title="that are unique to the variablescbntrast, principal".
print /title="axis eigenvalues are based solelytenshared variance".
print /tittle="among the variables. The two proceztuare qualitatively”.
print /title="different. Some therefore claim thhe eigenvalues from one".
print /title="extraction method should not be usedetermine”.
print /title="the number of factors for the othetraction method.".
print /title="The issue remains neglected and ufeskt.
end if.
end matrix.
* Commands for obtaining the necessary real-dafaneialues for

principal axis / common factor analysis using SPS

make sure to insert valid filenames/locations} an

remove the "' from the first columns.
* corr varl to var20 / matrix out (‘filename') /ssing = listwise.
* matrix.
* MGET /type= corr /file="filename' .
* compute smc =1 - (1 & diag(inv(cr)) ).
* call setdiag(cr,smc).
* compute evals = eval(cr).
* print { t(1:nrow(cr)) , evals }

[title="Raw Data Eigenvalues"

/clabels="Root" "Eigen." /format "f12.6".
* end matrix.
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