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Abstract

It has been widely demonstrated that the inclusion of negatively worded
items in attitude questionnaires can have adverse effects on the responses
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).The present study examined the
effect of a varying number of negatively worded items and the provision of a
warning about the inclusion of negatively worded items on the responses of 333
students in a 12 item attitude questionnaire. Five questionnaire forms were used.
The results revealed that the varying number of negatively worded items did not
have an effect on the responses. The results furthermore indicated that no wording
effects associated with negatively worded items were found except for one
negatively worded item that exhibited high intensity in its negative form. Another
finding was that there is no need for the provision of a warning. The implications

of the results for practice and directions for future research are discussed.
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Chapter 1: Introduction
Background to the Study

Researchers agree that method bias (i.e., variance that is attributable to the
measurement method and not to the construct to be measured) is a serious threat
to valid interpretation of scores obtained from of a measuring instrument (e.qg.,
attitude scales, personality scales, self-report surveys, achievement test)
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Method bias may originate
from the specific method of data collection, the respondent, or the questionnaire
(Biemer, Groves, Lyberg, Mathiowetz, & Sudman, 1991). The recognition of
method bias is nothing new, and discussions surrounding this topic go back as far
as 60 years (Cronbach, 1950). Throughout the last six decades several potential
sources for measurement bias have been identified, such as common rater effects,
item characteristic effects, item context effects, and response sets such as
acquiescence, response preference, and social desirability (Podsakoff et al., 2003).
In response to these sources, several approaches for mitigating the effects of
method bias have been proposed.

One of the approaches is the inclusion of negatively worded items in
questionnaires designed to measure attitudes, interests, and other personality
factors. It has been recommended to guard against acquiescence (i.e., tendency to
agree or disagree regardless of the content) when Likert type response formats are
used (Jackson, 1967; Nunnally, 1978). To try to overcome acquiescence, half of
the items are negatively worded to produce what is called a balanced scale. The

rationale for this recommendation stems from the fact that the influence of



acquiescent response behavior will be cancelled out by the equal number of items
worded in the opposite direction (Ray, 1979).

A review of several resources on the construction of questionnaires
revealed that although similarities in the procedure involving the inclusion of
negatively worded items were present, differences also existed. Whereas some
authors recommended half of the items to be negatively worded (Anastasi &
Urbina, 1997; DeVellis, 2012; Nunnally & Bernstein, 1994), others did not
mention the inclusion of negatively worded items at all (Dillman, Smyth &
Melanie Christian, 2009; Fowler, 2002; Peterson, 2000). Rubin and Babbie (2011)
suggested the inclusion of negatively worded items, but did not specify the ratio
of positively and negatively worded items. In his Guidelines for Superior Survey
Design, Morrel-Samuels (2002) suggested one third of the items should be
negatively worded.

One possible reason for the inconsistent recommendation on the use of and
the number of negatively worded items might be another emerging rationale for
the inclusion of negatively worded items. Whereas in its origins the inclusion of
negatively worded items was recommended to mitigate the effects of
acquiescence, recent recommendations on including negatively worded items
suggest that this practice would prevent careless responding (Chen, Rendina-
Gobioff, & Dedrick, 2010; Podsakoff et al., 2003). In their highly acknowledged
paper Common Method Biases in Behavioral Research: A Critical Review of the
Literature and Recommended Remedies, Podsakoff et al. (2003) referred to

negatively worded items as “cognitive ‘speed bumps’”, with the function “to



prevent careless responding” (p. 884). In fact, several researchers who recently
examined the performance of negatively worded items stated that the reason for
the inclusion of negatively worded items is prevention of careless responding
(Chen et al., 2010; Roszkowski & Soven, 2010; Weems, Onwuegbuzie, Schreiber,
& Eggers, 2003). If careless responding is the primary reason for inclusion of
negatively worded items, then balanced scales may not be necessary.
Consequently the question arises concerning the optimal ratio of negatively and
positively worded items.

So far two lines of reasoning for the inclusion of negatively worded items
were presented: 1) to prevent acquiescent responding and 2) to prevent careless
responding. Regardless of the intended purpose of the inclusion of negatively
worded items various researchers questioned this technique by pointing out the
unanticipated problems associated with negatively worded items (Barnette, 2000;
DiStefano & Motl, 2006; Idaszak & Drasgow, 1987; Schriesheim & Hill, 1981).
Among the problems highlighted by these researchers, one is related to
significantly different means and standard deviations of positively and negatively
worded items (Carmines & Zeller, 1979; Steward & Frye, 2004). What is
interesting is that not all studies have found this problem associated with
negatively worded items (Barnette, 2000; Bergstrom & Lunz, 1998). Barnette
(2000), for example, administered a questionnaire that had four forms with the
direction of the rating scale crossed with the presence/absence of negatively

worded items. The results revealed no significant interaction or main effects.



A second problem was revealed by researchers employing factor analytic
techniques. DiStefano and Motl (2006), Idaszak and Drasgow, (1987) and Marsh
(1996) found spurious factors that were defined by negatively worded items
(DiStefano & Motl, 2006; Idaszak & Drasgow, 1987; H. Marsh, 1996).

Several reasons have been suggested for the observed problems associated
with the inclusion of negatively worded items. Marsh (1986) proposed that age
could play a role; others suggested that negatively worded items might not be
measuring the same construct as their positively worded counterparts (Pilotte &
Gable, 1990).Yet others argued that inattentiveness to negatively worded items
might be a reason (Schmitt & Stults, 1985; Woods, 2006). It is important to
mention that inattentiveness to negatively worded items is referred to as careless
responding by some authors (e.g., Barnette, 2000; Schmitt & Stults, 1985). Within
this study inattentiveness to negatively worded items will be used to refer to a
special case of careless responding when the respondents fail to recognize that the
polarity of items can be on opposite directions.

Interestingly enough, the explanation that inattentiveness to negatively
worded items might be a reason for adverse effects associated with the negative
wording seems to be counterproductive to the recent recommendation for
inclusion of negatively worded items as a means to prevent careless responding.
On one hand one is advised to include negatively worded item which should
result in less careless respondents, on the other hand the researchers suggest that
negatively worded items cause problems due to inattentiveness to negatively

worded items. To solve this dilemma researchers have recommended providing a



sentence in the instructions that would warn the respondents about the inclusion
of negatively worded items (Roszkowski & Soven, 2010; Schmitt & Stults, 1985).
However no study was found in which the effect of such a warning had been
empirically investigated.
Purpose of the Study

Two major purposes were addressed in this study in an attempt to address
the uncertainty regarding the number of negative items to include and the need for
an instruction alerting the respondents that negative items were present. The first
purpose was to examine the effect of the inclusion of a varying number of
negatively worded items on the responses of undergraduate students in a short
questionnaire with a fixed length that measured students’ attitudes toward
assessment. The second purpose of the study was to investigate the effect of
including a warning about the inclusion of negatively worded items on the
responses of the undergraduate students.
Definition of Terms
Assessment: Assessment is broadly defined in the Classroom Assessment
Standards as the process of collecting and interpreting information that can be
used to inform students, and, when applicable, parents/guardians, about students’
progress in attaining the knowledge, skills, attitudes, and behaviors to be learned
or acquired in school. Adapted from the Principles for Fair Student Assessment
Practices for Education in Canada (1993, p. 1).
Acquiescence: Acquiescence is a respondent’s tendency to agree to say “True”,

“Yes”, and “Agree” when in doubt (Cronbach, 1950).



Attitude: Attitude is comprised of five characteristics: emotion, consistency,
target, direction and intensity (Anderson, 1981). An attitude can be considered as
consistent moderately intense emotion that can vary from negative to positive
predispositions toward a particular object.

Balanced Scales: Balanced scales contain an equal number of both positively
worded and negatively worded items (Nunnally, 1978).

Inattentive responding to negatively worded items: lack of attention to the
negative polarity of negatively worded items.

Likert rating scale: Likert rating scales are bipolar scales and typically consist of
five response options measuring the intensity and direction of respondent’s
attitudes towards statements. Moreover, Likert rating scales vary in the way that
they can include a “forced choice” by not displaying the middle option, they can
be positively or negatively packed, or have all rating points labeled or only the
endpoints.

Method bias: Variance is explained by measurement method rather than by the
construct that is being measured (Bagozzi & Yi, 1990).

Negatively worded items: Negatively worded items are phrased in the opposite
semantic direction from positively worded items (Colston, 1999). Researchers are
using alternative names for negatively worded items (e.g., reversed items,
negatively keyed items, and items with negative mode.). Throughout this study the

term negatively worded items will be used.



Response set: response set is the respondent’s tendency to respond to test content
in a particular way, which would be different when the same test content is
presented in a different format (Cronbach, 1946).
Organization of Thesis

The thesis is organized in five chapters. Chapter one situated the study
within the field of measurement bias and provided a rationale for the study.
Chapter 2 contains a structured literature review beginning with a historical
overview on the practice of the inclusion of negatively worded items for
addressing measurement bias, followed first by a discussion addressing the
critiques associated with negatively worded items and then suggested reasons for
the problems identified in the critiques. The methods used to address the research
purpose, including the instrument, participants, and statistical analyses, are
described in Chapter 3. The results are reported in Chapter 4, which is organized
in two sections: descriptive statistics followed by the results of the inferential
statistics that were conducted. Chapter 5 is organized in seven sections: summary
of purpose and procedures, summary of results, discussion of results, limitations
of the study, and conclusions of the study formulated in light of the limitations,

implications for practice, and recommendations for future research.



Chapter 2: Literature Review

The present study is concerned with potential method bias that may be
introduced by including negatively worded items in attitude questionnaires. The
literature relevant to this concern is presented in the current chapter in seven
sections. First, a historical account related to the introduction of negatively
worded items is provided. Second, the types of negatively worded items are
introduced. Third, literature related to the balance of negative and positive items
in a scale is discussed and an alternative recent recommendation for the inclusion
of negatively worded items is presented. In the fourth section the cognitive
processes behind careless responding are presented. In the fifth section the
relationship among acquiescence, careless responding, and inattentiveness to
negatively worded items is discussed. Research findings that point out the
potential of introducing undesirable method bias when negatively worded items
are included in a questionnaire are discussed in the sixth section. Potential reasons
for the method bias introduced by negatively worded items are presented in the
seventh section. The chapter concludes with a short summary of the research and
a statement of the research questions.
Historical Account on the Inclusion of Negatively Worded Items

The research related to method bias responded to the evidence presented
in Cronbach’s widely acknowledged article Response Sets and Test Validity
(Cronbach, 1946). In his article, Cronbach assembled evidence from various early
studies that response sets are present in tests of ability, personality, attitude, and

interest. He defined response sets as “any tendency causing a person consistently



to give different responses to test items than he would when the same content is
presented in a different form” (Cronbach, 1946, p. 476). In a later paper,
Cronbach (1950) wrote that acquiescence is the tendency to say “True”, “Yes”,
and “Agree” when in doubt and evasiveness, which is tendency to choose neutral
response option, were the two most widely found response sets (p. 3). He stated
that response sets can seriously affect the validity of a test score interpretation,
and argued that “recognition and control of such irrelevant factors are precisely
the improvements needed to raise mental measurement from its present imperfect
level” (Cronbach, 1950). Cronbach (1950) suggested several approaches about
how to control response sets: 1) designing items that prevent a response set, 2)
altering directions to reduce a response set, and 3) correcting for a response set.
For example, when directions are altered in a way that students know that about
half of the items in a test are false, then the students will reduce their tendency to
select true when in doubt.

Cronbach’s proposed approaches for controlling response sets set the stage
for more exploration of techniques for controlling response sets. The construction
of balanced scales, which is one of the common strategies for controlling
acquiescence, was introduced in the 1950s (e.g., Edwards, 1957), and has been
recommended to the present day by several researchers (Anastasi & Urbina, 1997,
DeVellis, 2012; Jackson, 1967; Nunnally & Bernstein, 1994). According to these
authors, the number of positively worded items within a balanced scale should
equal the number of negatively worded items. Jackson (1967), for example,

argued that: “if scales are developed with half of the items keyed true and half



keyed false (or half agree and half disagree), the massive cumulative effects of
acquiescence may be avoided” (p. 93). Three important assumptions underlying
the use of balanced scales were identified by Schriesheim and Eisenbach (1995).
First, acquiescence is a serious threat to the validity of score interpretation.
Second, the negatively worded and positively worded items are bipolar statements
within the same construct. Third, negatively worded items can be used without
major adverse side-effects on the psychometric properties of the instrument.

In the light of these assumptions, Schriesheim and Eisenbach (1995) took
a critical standpoint towards the inclusion of negatively worded items as a means
to guard against acquiescence in questionnaires. First, they described the
technique of inclusion of negatively worded items as a “conservative practice” (p.
1178). They referred to Nunnally's (1978) conclusion that “the overwhelming
weight of evidence now points to the fact that the agreement tendency is of very
little importance either as a measure of personality or a course of systematic
validity in measures of personality and sentiments” (p. 669). Consequently, the
first assumption cannot be made. Second and most importantly, Schriesheim and
Eisenbach pointed to the large body of literature that showed that the inclusion of
negatively worded items resulted in unanticipated side effects (e.g., method
artifacts)’, which violated the third assumption.

Although Schriesheim and Eisenbach claimed that acquiescence is not a
serious threat to the validity of questionnaires, the results of several studies

contradict their claim and reveal that acquiescence does exist (Narayan &

! An overview of the studies that examined the effect of the inclusion of negatively worded items
is provided in the sixth section.
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Krosnick, 1996; Ray, 1983; Schuman & Presser, 1996). In their experimental
study Schuman and Presser (1996) showed that response format had an effect on
agreement. In the General Social Survey (GSS) two forms of statement were
presented to the 1,417 respondents: Form 1) Do you agree or disagree with this
statement: Most men are better suited emotionally for politics than are most
women. Form 2) Would you say that most men are better suited emotionally than
are most women, that men and women are equally suited, or that women are
better suited than men in this area? The results showed that whereas in the first
form 47.0% agreed that men are better suited, in the second form 33.1% agreed
that men are better suited and 66.9% indicated that both are equally suited.
Narayan and Krosnick (1996) conducted a meta-analysis of the 13 experiments
that assessed response effects related to acquiescence. They found that response
acquiescence was significantly higher for the respondents with lower education
than for the respondents with higher education.
Types of Negatively Worded Items — Nomenclature

The second of the three assumptions stated above has not been discussed
to this point. The second assumption states that negatively worded and positively
worded items are bipolar statements within the same construct. But, negatively
worded items can be created in more than one way. The question then arises
whether the different types equally qualify as bipolar counterparts of the
positively worded items.

Positively and negatively worded items can be classified into four

categories, which have different names depending on the author (e.g., Colston,
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1999; Schriesheim et al., 1991). Schriesheim et al.'s, (1991) four categories
include: 1) regular items, 2) negated regular items, 3) polar opposite items, and 4)
negated polar opposite items. When applied to the statements designed to
determine a respondent’s attitude towards ice-cream, the four categories will
result in, respectively: 1) I like ice cream, 2) I don'’t like ice-cream, 3) | dislike
ice-cream, and 4) I don 't dislike ice-cream. Items written in the negated negative
mode (negated polar opposite) style incorporate a double negative and can be
confusing to respondents, and therefore the use of this form is discouraged (e.g.,
Krosnick & Presser, 2010; Peterson, 2000).

As mentioned earlier, the two methods for creating negatively worded
items lead to the question about which of the two types should be used. Rorer
(1965), for example, noted that it can be quite difficult to construct polar opposite
items with meanings that are the opposite to the meanings of the corresponding
regular items. Rorer referred to an earlier study conducted by Jackson and
Messick (1957). Jackson and Messick deliberately wrote extreme polar opposites
using statements included the California F Scale (Adorno, Frenkel-Brunswik,
Levinson, & Sanford, 1950) to illustrate that it was possible to write polar
opposites such that the negative form and the corresponding regular items can
both be rejected:

“Obedience and respect for authority are the most important

virtues children should learn.” (California F-Scale, Adorno et al.,

1950)
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“A love of freedom and complete independence are the most

important virtues children should learn” (Jackson & Messick,

1957).

In this example, love of freedom and complete independence are polar
opposites of obedience and respect for authority.

Polar opposites are more difficult to construct than negated regularly
items. One simply needs to include a negation such as no or not to create the
negative form. While simpler, the use of negations of the original statements is
not advised (Jackson, 1967). Jackson stated that negated regular items:

fail to qualify as truly unique items when administered in the

context of the original. For example, it is doubtful that the items, ‘I

would like to hunt lions in Africa’ and ‘I would not like to hunt

lions in Africa’, represent two distinct harm-avoidance items. (p.

94)

In an attempt to examine the equality of the four different types of items,
Schriesheim and Eisenbach (1995) examined the internal consistency (Cronbach’s
alpha) of the revised 95-item Leader Behavior Description Questionnaire. The
authors randomly assigned 124 business administration students to one of four
forms, each of which contained five items that were either regular items (R), polar
opposite items (P), negated polar opposites items (NP), or negated regular items
(NR). The highest coefficients values of alpha were found for R (0.89), followed
by NR (0.84), P (0.80), and NP (0.70). Schriesheim and Eisenbach concluded that

whereas the internal consistencies for NR and P forms were not substantially
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different from the internal consistency for the R form, the internal consistency of
the NP form was substantially lower. It must be acknowledged though, that in
light of the low number of respondents (n=31) for each form, the differences
among the four internal consistency values are likely to be statistically
nonsignificant (due to the lack of information this speculation could not be
verified). Despite this limitation, the study provided some support for the equality
of the two types of negatively worded items.
Balanced versus Unbalanced Questionnaires

In addition to debating whether negatively worded items should or should
not be included in a questionnaire, the question of ratio of positively worded items
to negatively worded items remains. Whereas several authors (e.g., Anastasi &
Urbina, 1997; Jackson, 1967; Nunnally, 1978; Ray, 1990) agree that the number
of negatively and positively worded items should be equal, others (e.g., Morrel-
Samuels, 2002a; Rubin & Babbie, 2011) offer other suggestions. Krosnick and
Presser (2010) recommend that questions with single or double negations should
be avoided (p. 264). Other suggestions include other combinations or do not
specify the ratio of negatively to positively worded items. For example, Morell-
Samuels (2002) recommended changing the wording to negative wording in about
one-third of the items without providing any evidence for this recommendation. In
their chapter on constructing measurement instruments, Rubin and Babbie (2011)
talked about the use of negatively worded items, but they did not make any
recommendations on the relative number of negatively and positively worded

items. It is therefore not surprising that many questionnaires will differ in the
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number of positively and negatively worded items or will not include negatively
worded items at all.

For example, Gomleksiz (2004) used 12 reversed items in a 24 item
questionnaire exploring teachers’ attitudes towards the use of technology; Brown
(2006) included seven negatively worded items in the set of 25 items in the
questionnaire about teachers’ conceptions of assessment COA-I11 abridged; and
Kim (2011) included four negatively worded items in the set of ten items in the
Attitude Towards Science Test. Within their study examining the effect of
negatively worded items, Roszkowski and Soven (2010) commented that given
the mixture of different ratios of negatively to positively worded items, it seemed
that the choice of the ratio is arbitrary. They furthermore stated that “it’s been our
personal experience that the sponsors of surveys are frequently reluctant to use
negative stems, so that in scales with mixes of the two modes, the tendency is to
have more positive than negative items” (p. 120).

One possible reason for the inconsistent recommendations for the ratio of
the positively to negatively worded items might be grounded in the current
confusion about the purpose of using negatively worded items. Whereas
originally the use of negatively worded items was recommended as a remedy
against acquiescence, a recent recommendation states that the purpose is to
control careless responding. The recommendation to include negatively worded
items in questionnaires to control careless responding can be found in a widely
recognized paper on method biases by Podsakoff et al. (2003) who suggested that

reversed-coded items functioned as “cognitive ‘speed bumps’” that require the
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respondents to engage in more controlled, as opposed to automatic, cognitive
processing” ( p. 884). In fact, recently published articles on the effects of
negatively worded items see the inclusion of negatively worded items as a means
to prevent careless responding (e.g., Chen et al., 2010; Roszkowski & Soven,
2010; Weems et al., 2003). Weems et al. (2003), for example, wrote that “the
fundamental reason for mixing item direction is to discourage non-attending
behaviours” (p. 589).

At present a question that consequently arises is: if acquiescence is not the
main reason for including negatively worded items, and instead prevention of
careless responding is the main reason, then what should be the ratio of negatively
to positively worded items? Unfortunately, neither Podsakoff et al. (2003) nor
other researchers (e.g., Weems et al., 2003) made any suggestions regarding this
issue and the question remains about the ratio of negatively to positively worded
items. One way to approach this issue is to understand the processes behind
careless responding.

Cognitive Processes Involved in Questionnaire Responding

Numerous survey methodologists have argued that errors in surveys are
largely caused by difficulties in the cognitive processes that are involved when
respondents are answering the questions (Tourangeau & Bradburn, 2010). The
introduction of cognitive processing as a way to think about errors in surveys was
initiated in a series of conferences that brought together survey methodologists
and cognitive psychologists to explore potential relations between cognitive

processes and errors present in surveys (Tourangeau & Bradburn, 2010). As a
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result, the researchers came up with a heuristic model called the Cognitive
Aspects of Survey Methodology (CASM) that describes four steps in formulating
responses to surveys (Tourangeau & Bradburn, 2010). When presented with
questions, the respondents’ optimal cognitive processes will include four steps,
where every single step has its specific pitfalls. The first step includes the
interpretation of the intent of the question (question comprehension); the next step
includes retrieval of information related to the question from memory
(information retrieval); the third step includes forming a judgment based on the
retrieved information (judging and estimation); and the final step includes the
translation of the judgment into a response (reporting). Each of these four steps
requires the respondent to do some cognitive work. Depending on the level of the
commitment to do this work, Krosnick (1991) distinguishes between respondents
who can be said to be optimizing and respondents who can be said to be
satisficing. Optimizing respondents are motivated to go through the four cognitive
steps in order to respond to questions in a thorough and unbiased manner. It is
often the case, though, that respondents are not motivated to respond to a
questionnaire, especially in circumstances where participation in a survey
becomes obligatory with little or no reward. In these situations the respondents
are likely to adapt certain strategies that can be termed satisficing. These
strategies are characterized through subtle or drastic shortcuts rather than
elaborate cognitive processing when formulating a response. One of those
shortcuts could be inattentiveness to negative wording of the items (i.e., not

following the four steps when responding to negatively worded items). Indeed,
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several authors have suggested that one of the possible reasons for unanticipated
side-effects of including of negatively worded items (e.g., method artifacts) could
be related to inattentive responding to negatively worded items. For example,
Roszkowski and Soven (2010) examined the effect of the inclusion of negatively
worded items on course evaluation questionnaires and found an unfavourable
effect on the internal consistency of the questionnaires. They concluded that the
effect came about possibly because:

after encountering a few stems that are positive (favourable) in

nature, an expectation is created that the next item will positive as

well. Once the mindset is established that the stems are positive

and that agreement with the statement denotes a favourable

evaluation and disagreement an unfavourable evaluation, it is easy

to gloss over the negative content of a statement when it occurs

suddenly without a warning after a series of positive statements. (p.

129).

That is, the respondents are satisficing in their response strategies.

Roszkowski and Soven (2010) looked at the number of negatively worded
items and the placement of the items within two questionnaires. They included
two negatively worded items and placed them together in the middle of a 13 item
questionnaire and an 18 item questionnaire related to undergraduate course
evaluation. Roszkowski and Soven concluded that inattentiveness to negatively
worded items had an unfavourable effect. Further, the authors referred to the

results of the simulation study done by Schmitt and Stults (1985) that indicated
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that when at least 10% of the respondents do not recognize negatively worded
items, factor analysis yielded a clearly definable factor that was solely comprised
of negatively worded items.

While Roszkowski’s and Soven’s (2010) explanation seems plausible,
dispersion of the two negatively worded items within the questionnaire would
probably result in different findings. It seems logical that if negatively worded
items are intended to prevent satisficing response behavior, then at least one
negatively worded item should be placed within two or three items at the
beginning of the questionnaire to prevent a potential buildup of a careless
responding and inattentiveness to negatively worded items. To summarize, the
reasons for the adverse effects of negatively worded items are potentially due to
satisficing behavior related to inattentiveness to negative wording of some items.
This creates a “dilemma” for researchers and practitioners faced with the decision
of including or not including negatively worded items. One possible solution to
this dilemma was mentioned earlier, namely the dispersion of negatively worded
items throughout the questionnaire.

Another simple and plausible suggestion is to make it clear to respondents
that some of the questions are worded in a negative mode by providing a warning
(Roszkowski & Soven, 2010; Schmitt & Stults, 1985; Schriesheim & Eisenbach,
1995). Schmitt and Stults (1985), for example, stated that one way to reduce
potential problems with negatively worded items is to “include a warning to
potential respondents that some questions will be negatively keyed and that they

should attend to all items” (p. 371). Similarly, Roszkowski and Soven (2010)
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stated that if negatively worded items are to be included the respondents need to
be alerted, especially when the mix is unbalanced towards few negatively worded
items. However no study was identified in which the effect of such a warning has
been empirically investigated.

Relationship among Acquiescence, Careless Responding, and Inattentiveness
to Negatively Worded Items

Historically the inclusion of negatively worded items was recommended
to prevent bias due to acquiescence (Cronbach, 1950; Edwards, 1957). Recently
the rationale for the inclusion of negatively worded items is to prevent careless
responding (Podsakoff et al., 2003). At the same time, several authors (e.qg.,
Roszkowski & Soven, 2010) point out that the inclusion of negatively worded
items can lead to adverse side effects due to inattentiveness to negatively worded
items.

A question that needs to be addressed is what is the relation among
acquiescence, careless responding, and inattentiveness to negatively worded
items? As was mentioned earlier, acquiescence is the respondents’ tendency to
say “True” or “Yes” rather “Wrong” or “No” regardless of the content (Cronbach,
1950). A review of the literature revealed that no standard definition exists in
regards to what careless responding is. Meade and Craig (2012) report that
careless responding can result in different data patterns. They write “for example
some persons may randomly choose from all response options on a scale. Others
may employ a nonrandom pattern, such as giving many consecutive items a

response of “4,” or repeating a pattern of ““1, 2, 3,4, 5, .. ..” (p. 2). Within the
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context of the adverse effect related to the negative wording of the items Schmitt
and Stults (1985) defined a careless respondent as someone who “is simply
reading a few of the items in a measuring instrument, inferring what it is the items
are asking of the respondent, and then reporting in a like manner to the remainder
of the items in a questionnaire” (p. 367). It is worthwhile mentioning that Schmitt
and Stults stressed the importance that this kind of careless responding is not
responding randomly. In order to prevent confusion with the usage of terms,
within this study careless responding due to the lack of attention to the negative
polarity of negatively worded items is referred to as inattentiveness to negatively
worded items.

Inattentiveness to negatively worded items can be seen as a special case of
careless responding. Theoretically both inattentiveness to negatively worded
items and acquiescence can lead to adverse side effects associated with the
inclusion of negatively worded items. It is crucial to note that there is a substantial
difference between the two concepts. Whereas an acquiescent person agrees or
disagrees because of his/her tendency to agree or disagree regardless of the
content when in doubt (Jackson, 1967), a respondent who fails to detect the
different polarities within a questionnaire tends to answer in certain pattern (e.g.,
disagrees across all items). This pattern is determined by the polarity of the
questionnaires items placed in the beginning of the questionnaire. Even though
the two concepts are quite distinct, a novice to the area might easily confuse the
two. For example, Krosnick (1991) wrote that one of the reasons for acquiescence

is the respondents’ inclination to satisfice rather than optimize in a questionnaire.
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At the same time, inattentive responding to negatively worded items can be put
under umbrella of satisficing responding, which seems to indicate that both
acquiescence and inattentive responding to negatively worded items are related
concepts. It is important to note though, that satisficing can take on different
forms and is not a description of one single phenomenon. Selection of a midpoint
in a scale, for example, would also fall under the umbrella of satisficing as well,
because choosing the midpoint would allow the respondent to explain these
answers with little difficulty (“keep things as they are”) when pressed to do so
(Krosnick, Judd, & Wittenbrink, 2005).

Inattentiveness to negatively worded items might be one reason for
aberrant behavior of negatively worded items and acquiescence might be a second
reason. Some researchers suggested other reasons, which will be discussed later
following a review of studies that focused on effects of inclusion of negatively
worded items.

Psychometric Quality of Negatively Worded Items

Numerous studies have examined the effects of negatively worded items
on the psychometric properties of the scale in which the items are included. Some
studies employed descriptive and inferential statistics (e.g., ANOVA) or internal
consistency measures (i.e., Cronbach’s alpha) to show the effects (Barnette, 2000;
Guyatt et al., 1999; Roszkowski & Soven, 2010; Schriesheim & Hill, 1981;
Steward & Frye, 2004). Other studies used factor analysis to examine the factor
structure of questionnaires that included negatively worded items (DiStefano &

Motl, 2006; Idaszak & Drasgow, 1987; Magazine, Williams, & Williams, 1996;
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Marsh, 1996; Pilotte & Gable, 1990; Roszkowski & Soven, 2010; Schmitt &
Stults, 1985).

Schriesheim and Hill (1981) administered the 10-item Initiating Structure
questionnaire (responses to written managerial description) with three forms (all
items positive, mixed, all negative) to 150 business undergraduate students who
were randomly assigned to one of the three forms. Their results indicated that the
total scores across the different forms differed practically and significantly, with
mixed and all negative forms displaying higher total scores than the all positive
form. In a more recent study, Steward and Frye (2004) investigated the effect of
negatively worded items on the responses of 1,571 first year medical students to a
medical education attitude survey. The survey included 55 items with seven
unidimensional scales, which all included negatively worded items (number of
negatively stated items was not specified). Their results indicate that across all
seven scales the total mean score for the positively worded items was greater than
the total mean score for the negatively worded items.

Several factor analytic studies have revealed that spurious factors can
emerge that are solely defined by the negatively worded items. Carmines and
Zeller (1979) examined the latent structure of the 10-items Rosenberg Self
Esteem (RSE) scale (Rosenberg, 1965). Exploratory factor analysis yielded a two
factor structure with negatively worded items loading on one factor and positively
worded items on the other factor. Using a sample of 1,672 professionals,
managers and workers, Idaszak and Drasgow (1987) investigated the factor

structure of a 15-item Job Diagnostic Survey (JDS) and found that whereas five of
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the six factors corresponded to the expected dimensions, the sixth factor was
artifact factor comprised of solely the negatively worded items (n=5). In a
subsequent study, Idaszak and Draskow (1987) reversed the negatively worded
items and administered the JDS to 134 employees of a printing plant; the expected
five factor solution was obtained with no artifact factor. Cordery and Sevastos
(1993) administered the revised JDS (n=20 items) to 3,044 public sector workers
in various jobs and varying educational levels. They confirmed earlier studies that
the JDS comprised of only positively worded items fit the five factor structure,
but when the negatively worded items (n=5, same as in the original JDS) were
included, the five factor model showed poor fit, which was the case for both low
and high educational subsamples. An important finding of the study was that
sample characteristics, such as varying educational levels, were not responsible
for the commonly observed dimensionality problems with the JDS.

Pilotte and Gable (1990) employed confirmatory factor analysis to
evaluate the internal structure of three forms of a 9 item Computer Anxiety
Scale. Form A consisted of all positively worded items, form B had all items
worded negatively, and form C had four negatively worded items. The forms
were administered to 270 students in Grades 9 to12; each student responded to
one of the forms. The results showed: a) a single factor for Form A (all items
were indicative of computer anxiety); b) a single factor for Form B (all items
were indicative of a lack of computer anxiety); and c) two correlated (r = 0.24)
factors for form C, with the first factor displaying loading of positively worded

items and the second factor displaying loading of negatively worded items.
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A rather comprehensive study was conducted by DiStefano and Motl
(2006) who used data collected from 757 students to evaluate the separation of
content and wording effects in two self-report scales (Rosenberg Self-Esteem
(RSE) scale (Rosenberg, 1989) and Social Physique Anxiety Scale (SPAS;
Heart, Leary, & Rejeski, 1989) by utilizing different structural equation models
(SEM). The RSE is a 10 item questionnaire with five negatively worded items
and the SPAS is a 12 item scale with five negatively worded items. Results
indicated that wording effects related to negatively worded created a distinct
latent variable for both the RSE and SPAS.

In the next step, DiStefano and Motl used an SEM model to examine
whether wording effects across different substantive areas (RSE and SPAS)
were potentially correlated. The results confirmed a relation between negative
wording factors across the two scales. In the final step they examined the
potential relation of four personality traits with method effects found among
negatively worded items. Personality traits were assessed with four scales: 1)
Short version of Marlowe-Crowne Social Desirability scale (Greenwald &
Satow, 1970); 2) BIS/BAS scale (Carver & White, 1994) to measure anxiety and
impulsivity; 3) Fear of Evaluation Scale (FNE; Leary, 1983); 4) Measure of self-
consciousness (SC; Fenigstein et al., 1975). The scales were selected based on
possible explanations offered in literature for response styles related to
negatively worded items (e.g., Leary, 1983). Negatively worded items were
excluded from the four personality scales to prevent potential confounding

effects. The results showed that whereas two scales (SC and FNE) had a

25



significant, negative relation with the method factor associated with negatively
worded items, three other scales (BIS/BAS, Social Desirability) were not
significantly related with the method factor. The path analysis suggested that
people with greater fear of negative evaluation were less likely to demonstrate
the presence of a method effect associated with negatively worded items.
Similarly, individuals with higher self-consciousness scores were less likely to
demonstrate presence of method effects. It is important to acknowledge that the
two personality scales accounted for a rather low percentage of the variation in
the method factor (R?= 0.08).

As mentioned earlier, Roszkowski and Soven (2010) examined the
inclusion of two negatively worded items in two course evaluation questionnaires
with 14 items to 18 items, respectively. Their results of the exploratory factor
analyses showed that a method factor defined solely by the two items would
disappear once the items were stated in a positive mode. Further, as mentioned
before, Schmitt and Stults (1985) found in their simulation study that when at
least 10% of the respondents are careless about recognizing negatively worded
items, factor analysis revealed a clearly definable factor solely comprised of all
negatively worded items.

Not all research suggests the aberrant psychometric behavior of negatively
worded items. Bergstrom and Lunz (1998) used Item Response Theory,
specifically the Andrich Rating Scale Model, to analyze the effect of 19
negatively worded items in a 36 item job satisfaction questionnaire. They found

that both the positively and negatively worded items appeared to be measuring the
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same construct. Barnette (2000) administered a 20 item questionnaire that
assessed the attitude toward year-round schooling to 605 high school students,
university students and in-service teachers. The questionnaire contained four
forms with the direction of the rating scales (strongly disagree (SD) to strongly
agree (SA) and SA to SD) crossed with no negatively worded stems and
negatively worded stems. Analysis of variance revealed no significant interaction
between the two factors and no significant main effects. While the latter
mentioned studies suggest that negatively worded items do not show aberrant
behavior, the majority of the studies reported in this section resulted in opposite
findings. Thus, more work is needed to better determine how the psychometric
properties of an attitude scale, interest inventory, or personality scales are
influenced by the presence of negatively worded items.
Reasons for Aberrant Behavior of Negatively Worded Items

Although some researchers did not discuss the reasons for method biases
introduced by negatively worded items that were found in their studies (e.g.,
Barnette, 2000; Schriesheim & Hill, 1981), others suggested potential reasons
(e.g., Pilotte & Gable, 1990; Schmitt & Stults, 1985; Steward & Frye, 2004), and
yet others (e.g., DiStefano & Motl, 2006; Marsh, 1986) examined the relationship
between variables that were thought to be potentially associated (e.g., age) with
the method bias introduced by negatively worded items.

For example, after finding two distinct factors (one factor comprised of
positively worded items and one factor comprised of negatively worded items) in

a questionnaire that included both negatively and positively worded items, which
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in the all positive and all negative forms resulted in one factor structure, Pilotte
and Gable (1990) concluded that: “the mixing of positive and negative item stems
on an affective instrument should be viewed with caution since it appears that the
two sets of items do not define a single construct” (p. 609). Similarly, Steward
and Frye (2004) raised the question whether the different version of an item (i.e.,
negatively and positively worded) equally measured the same construct.

As was mentioned before, some authors (e.g., Schmitt and Stults, 1985)
suggest that inattentiveness to negatively worded items is potentially responsible
for the aberrant behavior of negatively worded items. Marsh (1986) examined the
relationship between age and the use of positively and negatively worded items.
He used the multifactor Self-Description Questionnaire (SDQ; Shavelson,
Hubner, & Stanton, 1976) for preadolescent children, which included 12
negatively worded items in a 36 items questionnaire. The questionnaire was
administered to 658 children in Grades 2 to 5. The results indicated that no
correlation (0.02) was found between positively and negatively worded items for
Grade 2. The correlations decreased substantially for Grade 3 (-.42) to Grade 4 (-
0.60) and Grade 5 (-0.59).These results indicated that younger children more
often responded more truthfully to negatively worded items than older children,
indicating a low self-concept, even if their responses to similar positively worded
items indicated a high self-concept. In another study, which was presented in the
previous section, Cordery and Sevastos (1993) found no relationship between
educational level among adults and the emergence of a factor comprised of

negatively worded items in a Job Diagnostic Survey.
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Probably, the most influential recent work that attempted to identify the
variables that influence responses to negatively worded items was done by
DiStefano and Motl and their colleagues (DiStefano & Motl, 2006; Horan,
DiStefano, & Motl, 2003; Motl & DiStefano, 2009). DiStefano and Motl (2006)
conducted a series of path analyses to examine a potential relationship between
personality traits that influence the responses to negatively worded items. They
found that participants who were more concerned with negative evaluations by
others or had greater values in self-consciousness were less likely to show the
presence of a method effect related to the negative phrasing of the items across
two scales with different content (RSE and SPAS). Based on their results
DiStefano and Motl argued that adverse effects associated with negative wording
“are a type of response style, rather than a substantively irrelevant artifact” (p.
460). It is interesting to note that the authors do not use the word acquiescence for
the found response style, but instead refer to personality traits (e.g., concern with
negative evaluation) related to method effects associated with negatively worded
items. In a later study, Motl and DiStefano (2009) examined the multi-group
invariance (male and female students) in relation to the method effects due to the
negatively worded items of the Rosenberg Self Esteem Scale (RSE). The authors
found no differences in the method effect factor by gender. Within both studies
the authors discussed several other factors that might be responsible for the
method effects associated with negatively worded items. For example, DiStefano
and Motl (2006) stated that: “There are other factors, such as the substantive

content of the study, as well as personality factors and demographic
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characteristics of the respondents that might exert an influence on item responses”
(p. 461). They furthermore discussed the possibility of confounding variables
such as characteristics of the scaling method (e.g., number of rating points). If one
takes into consideration that the discussed factors might be interacting with each
other, research that seeks to delineate the relationship between the factors and
method effects associated with negatively worded items becomes even more
complicated.

Summary and Research Questions

Historically the inclusion of negatively worded items was introduced as a
technique to control acquiescence. It was recommended that an equal number of
negatively worded items be included in scales to offset the acquiescent effect
(Edwards, 1957). Subsequently, researchers suggested and found that the
inclusion of negative items could address issues associated with the lack of
carefulness in responding to questionnaires. The examination of the relationship
between cognitive processes and errors in questionnaires then became of interest
(Alwin, 2010). As a result, the inclusion of negatively worded items has been
recently recommended to prevent careless responding by engaging the
respondents in a more elaborate cognitive process (Podsakoff et al., 2003).

If careless responding is the main reason for the inclusion of negatively
worded items, the question arises whether balanced scales are still necessary. If
balanced scales are not necessary, the next question concerns the ratio of
negatively to positively worded items. A review of several resources on the

construction of questionnaires revealed that at this time there is no consensus on
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the ratio of negatively to positively worded items. In fact, no studies have been
found that examined the effect of varying number of negatively worded on the
questionnaire responses. Therefore, studies that examine the effect of varying
number of negatively worded items are needed. For example, the inclusion of
relatively few negatively worded items might not elicit the anticipated effect of
students being less careless because they might not spot the negatively worded
items. Indeed, several researchers pointed out (e.g., Schmitt & Stults, 1985) that
while the purpose of including negatively worded items is to prevent careless
responding, clearly identifiable method effects associated with negative wording
can emerge when at least 10% of the respondent fail to identify negatively worded
items. To overcome this adverse effect several researchers (e.g., Roszkowski &
Soven, 2010) have recommended providing a sentence in the questionnaire
instructions that informs the respondents about the inclusion of negatively worded
items. Yet no studies were found that empirically examined the effect of warning
about the inclusion of negatively worded items.

As stated in Chapter 1, the purposes of the present study were to begin to
address the issues related to the lack of studies that have empirically investigated
the effects of varying number of negatively worded items on the questionnaire
responses, and including a warning about the inclusion of negatively worded
items. More specifically, the research questions addressed in the present study
were:

1. Does the inclusion of a varying number of negatively worded items

(three and six) and the provision/no provision of a warning about the
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inclusion of negatively worded items in a 12 items attitude
questionnaire have an effect on the means of the questionnaire items?
2. s there an interaction effect between the number of negatively worded
items (three and six) and the provision/no provision of a warning about
the inclusion of negatively worded items?
The corresponding statistical hypotheses were:
1. Research Question
Ho: Yjiaf =0
Hi. Yjiiaf #0,

where a is the effect of treatment j and is defined as a; = 1 —.

2. Research Question
Hy,, . Z]Z=1 Y4 aﬂfk =0
Hy,p - ]221 Yi-1 aﬁ?k >0,
where there are two levels of Factor A and two levels of Factor B, and

af is the interaction effect between Factor A and B.

32



Chapter 3: Method

The methods used to address the purposes of the study provided in
Chapter 1 and re-stated together with the research questions at the end of Chapter
2 are described in the present chapter. The instrument and its different forms are
described in the first section. The participant selection procedure is provided in
the second section. The third section includes the information on the ethics
approval for the study. The fourth section describes the data entry, followed by
the statistical procedures used to analyze the data.
Instrument

The instrument consisted of five variations of a 12 item questionnaire
adapted from the self-report inventory Conceptions of Assessment (COA-III
Abridged) designed to obtain teachers’ conceptions of assessment (Brown, 2006).
Brown used a 6-point positively packed agreement rating scale with two points
with negative valence and four with positive valence. His argument was that the
teachers’ attitudes toward assessment would generally be positive and therefore a
positively-packed scale would generate more variance. Using a confirmatory
approach, Brown (2006) used Structural Equation Modeling to evaluate the model
fit for 27 items. The model fit statistic revealed good fit displaying a multilevel,
multifactorial model of nine first order factors with seven first order factors
loading on one of two second order factors. The two second order factors were:
Assessment improves education and Assessment is irrelevant. The two first order
factors that did not load on the second order factors referred to accountability:

Assessment makes school accountable and Assessment makes students
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accountable. The two first order factors that did not load on either of the second
order factors and the two second order factors were intercorrelated displaying low
to moderate correlations (Brown, 2006).

As part of a larger study in being conducted at the University of Alberta to
determine the students’ conceptions and experiences related to assessment (Poth,
Riedel, & Luth, 2011), the 27 items in the COA-11l Abridged were changed to
reflect assessment in the postsecondary context. For example, the item Assessment
is a good way to evaluate a school was changed to Assessment is a good way to
evaluate the university. Another change was made to the rating scale. Brown’s
assumption that a positively packed rating scale would generate more variance
could not be made (Brown, 2004). Therefore a 5-point Likert rating scale was
used and only the anchor points were labeled (strongly disagree and strongly
agree). According to Lam and Klockars (1982) labeling only the endpoints
produces results similar to results where each response option is labeled. They
further indicated labeling only the endpoints leads to an interval scale.

Using the responses of 269 university students enrolled in undergraduate
courses who completed the questionnaire, an exploratory factor analysis was
conducted to determine the factor structure of the data. The number of factors was
identified using the Kaiser-Guttmann (K-G) rule and Cattell’s scree test applied to
the eigenvalues yielded by a principal components extraction. The K-G suggested
six factors and the scree test suggested three factors or six factors.

A principal axis factoring followed by an oblique transformation (Direct

Oblimin; 6 =0) yielded an acceptable interpretable pattern matrix with six
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factors. Four of the items displayed complex loadings. The six factors included:
1) Assessment improves education, 2) Assessment is irrelevant, 3) Assessment is
inaccurate, 4) Assessment is valid, 5) Assessment describes abilities, and 6)
Assessment makes universities accountable. The six factors accounted for 47% of
the total variance. The six factors were low to moderately correlated with each
other in both negative and positive directions (Poth et al., 2011).

Due to the restricted amount of time (10 min) to administer the instrument
in the present study, only 12 items were chosen from three of the six factors. Five
items were selected from the first factor Assessment improves education (e.g.,
Assessment helps students improve their learning), four items were selected from
the second factor Assessment is irrelevant (e.g., Assessment results are filed away
and ignored.), and three items were chosen from the sixth factor Assessment
makes universities accountable (e.g., Assessment is a good way to evaluate the
university). The following criteria were used to select the items:

1. High loadings on the corresponding factor.
2. Amenability to rewriting so that the direction of the revised stem was in
the opposite direction.
For example, the four items on the second factor Assessment is irrelevant were
initially worded negatively, these items had to be reversed to positively worded
items (e.g., Assessment is unfair to students into Assessment is fair to students) to
create the all positively worded form (Form p), which constituted the baseline

form in the present study.
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The same 12 items were used in all five forms, and the same item order
was maintained. As mentioned above, all 12 items within Form p were worded in
the positive mode. Next, the four alternative forms were constructed by modifying
either three (two forms) or six items (two forms) in the baseline form (Form p), so
that they were negatively worded. These items were either negated (e.g.,
Assessment in not integrated with instruction) or a polar opposite was formulated
(e.g., Assessment is unfair to students).

The full set of 12 items as initially stated in the initial COA-111 Abridged
form are listed in the left column of Table 1. The 12 items included in Form p are
listed in the middle column of Table 1. The number at the end of each item
indicates which of the three factors the item belonged to. For example, the first
item belonged to the first factor .The direction of the four items in italics was
changed from Brown’s initial form to create the all positively worded Form p.
The sets of items in the four alternative forms are listed in the right column. The
set of items presented in bold are the three negatively worded items within the
two forms with three negatively worded items; the set of items presented in
combination of bold and italics are the three additional negatively worded items
within the two forms with six negatively worded items. The two forms with three
negatively worded items differed in that one form contained a warning about the
inclusion of negatively worded items and the other form did not; the same is true
for the two forms with the six negatively worded items. The five forms are
referred to form p (all positive; control form); form n3 (no warning); form n3w

(warning); form n6 (no warning); and form néw (warning).
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Table 1

Initial COA-I11 Abridged Item Wording and Modified Positively Worded and

Negatively Worded Items in the Five Forms

Initial COA-I111 Abridged

items

Modified items
Form p

Items presented in the
Form n3, n3w, n6, 6w

Assessment helps students
improve their learning.

Assessment interferes with
teaching.

Assessment is an accurate
indicator of the school's
quality.

Assessment information
modifies ongoing teaching of
students.

Assessment feeds back to
students their learning needs.

Assessment is an imprecise
process.

Assessment results are filed
away and ignored.

Assessment is integrated with
teaching practice.

Assessment is a good way to
evaluate a school.

Assessment allows different
students to get different
instruction.

Assessment provides
information on how well
schools are doing.

Assessment is unfair to
students.

Assessment helps students
improve their learning.(1)

Assessment supports
teaching.(2)

Assessment results are an
accurate indicator of the
university's quality.(3)

Assessment results modify the
ongoing instruction of
students.(1)

Assessment provides
information to students about
their strengths and areas that
need to be addressed.(1)

Assessment is a precise
process.(2)

Assessment results are used
and acknowledged by
instructors.(2)

Assessment is integrated with
instruction.(1)

Assessment is a good way to
evaluate the university.(3)

Assessment informs
instruction to meet specific
learning needs.(1)

Assessment provides
information on how well the
university is doing.(3)

Assessment is fair to
students.(2)

Assessment helps students
improve their learning.

Assessment supports teaching.

Assessment results are an
inaccurate indicator of the
university's quality®.

Assessment results do not

modify the ongoing
instruction of students®.

Assessment provides
information to students about
their strengths and areas that
need to be addressed.

Assessment is an imprecise
process.

Assessment results are used
and acknowledged by
instructors.

Assessment is not integrated
with instruction.

Assessment is a bad way to
evaluate the university.

Assessment informs
instruction to meet specific
learning needs.

Assessment provides
information on how well the
university is doing.

Assessment is unfair to
students.

% Items presented in bold are the negatively worded items within the Forms n3,

n3w, n6 and n6w.

® Items presented in bold and italics are additional negatively worded items
within the Forms n6 and n6w.
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Within the Forms n3 and n3w each negatively worded item belonged to a
different factor. To reduce common method variance due to the clustering of
items that belong to the same domain, the items belonging to the three factors
were intermixed (Kline, Sulsky, & Rever-Moriyama, 2000). A copy of each of the
five forms is provided in the Appendix | - V.

Participants

The participants in the present study were undergraduate students enrolled
in five upper level undergraduate Educational Psychology courses with three
sections at the 300-level (same course, three different sections) and two sections
at 400-level (two different courses). It was expected that some students would be
enrolled in 300-level as well as 400-level classes. Therefore, before the
administration of the questionnaire the students were told to indicate a D on the
questionnaire in case they had already responded to the questionnaire.

The data collection took place in three consecutive days. The
questionnaire was administered at the end of the classes in the 300-level courses
and at the beginning of the classes in the 400-level courses. The five forms were
spiraled and distributed to the students within each class in the following order: 1,
2, 3,4, and 5 so on as to achieve effectively random samples for each
questionnaire. The expected time for the completion of the questionnaire was ten
minutes. All but few students made use of this time to complete the questionnaire.
Ethics

Ethical approval for this study was granted by Faculties of Education,

Extension and Augustana Research Ethics Board (EEA REB) at the University of
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Alberta on January 25, 2011. The approval was forwarded to the supervisor, Dr.
W. Todd Rogers, and approved on February 22, 2011.
Data Entry

Prior to data entry, nine forms with a D marked on the form were
removed. The student responses for the remaining forms were entered manually
into SPSS with 100% verification. Two students were removed due to the
selection of more than one point on the rating scale. Analysis of missing data
revealed that across the five forms 16 participants (4.6%) omitted at least one
item. The responses of these participants were deleted to yield a data set with
complete data. The total number of students that completed their forms was 333,
of which two-thirds were enrolled in the three 300 level courses and one-third
were enrolled in the two 400 level courses. Of the 333 students, 68 completed
Form p, 69 completed Form n3, 66 completed Form n3w, 66 completed Form n6,
and 64 completed Form n6w.
Statistical Analyses

Prior to conducting the statistical analyses, the polarity of negatively
worded items in Forms n3, n3w, n6 and n6w was reversed so that the sum of the
item scores could be validly compared. The statistical analyses involved two
steps.

First, descriptive statistics were computed to describe each of the 12 items
across the five forms. The descriptive statistics included the item means, item
standard deviations, and the distribution of responses across the five scale points

for each item.
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Second, inferential statistics at the item level were computed to test the
two pairs of statistical hypotheses to answer the corresponding research questions.
For the first set of statistical hypotheses, Levene’s test of homogeneity of variance
was conducted for each item to see if it was possible to pool the variances of the
five forms. As will be shown, there was homogeneity of variance. Thus the
variances could be pooled to get the Mean Square which was used in the
denominator for Dunnett’s t-statistic (Glass & Hopkins, 1996). The formula for

Dunnett’s t-statistic is given by

¢ _ Yj—Y,
Ddfres — MS . 4
w 2
n j=16j

where 7.1' is the mean of the ji group, j =2, 3, 4, 5.
Y, is the mean for the control group,

MS,, is the pooled residual mean of squares, and

c is the number of groups to be compared with the control group.
Dunnett’s t-tests were conducted to test the significance of the difference between
the mean of each of the experimental forms and the mean of the form p, which
was treated as the control condition, for each item.

Third, to examine the second research question a two-way fixed effects
ANOVA was conducted to examine the effect of the interaction between the
number of negatively worded items (three and six) and the provision/no provision
of a warning that negative items were included in the set of items as shown in
Figure 1. Given the exploratory nature of this study and the fact that a Type II

error is more costly, the 0.05 level of significance was used.
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All positively Three (3) Six (6) negatively
worded items  negatively worded worded items
items
No warning Form p Form n3 Form n6
Warning Form n3w Form néw

Figure 1. Research Design

The difference between two means that were significantly different was
evaluated with the effect size A provided by Cohen (1992). In Cohen’s
specifications, a small effect corresponds to A =0.20, a medium effect size

corresponds to A =0.50,and a large effect size corresponds to A =0.80. Beyond
these guidelines, Cohen provided no other criteria such as the range for small,

medium, and large effects. For the present study, the following ranges were
established: A =0.00 to 0.35 corresponds to small effect size, A >0.35100.65

corresponds to a medium effect size, and A >0.65 corresponds to a large effect

size.
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Chapter 4: Results

The results for the descriptive and inferential statistical analyses described
in the previous chapter are provided in Chapter 4. Interpretation of the results and
implications are discussed in Chapter 5. Within Chapter 4 the item level
descriptive statistics for each of the five questionnaire forms are reported first.
The results of Dunnett’s t-test and the results for the 2 x 2 fixed effects ANOVA
for each item are then presented. The chapter concludes with a summary of the
results of the descriptive analysis and the two inferential tests.
Descriptive Results
The frequency distributions, means and standard deviations for each item are
reported in Table 2. The ranges of the means of the five forms for each item are
similar for the first 11 items and greater for the twelfth item. Compared with the
second item, Assessment supports teaching, the range of the means for the twelfth
item, Assessment is unfair to students, is considerably greater (0.10 vs. 0.63). An
interesting observation is that whereas the second item was positively worded
across all five forms, the twelfth item was worded negatively across all forms
other than baseline Form p. The examination of the mean ranges of the remaining
items, which revealed that six negatively worded items tended to have higher
mean ranges than the six positively worded items. This finding suggests the

possibility of wording effects associated with the negatively worded items.
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Table 2

Distribution of responses (frequencies in %), means, standard deviations (SD) for each item across the five forms

Item n*  Form Scale points (frequencies in %) Mean SD
1 2 3 4 5
1. Assessment helps students improve their 68 p 14 72 203 420 290 390 096
learning. 69 n3 28 56 169 535 211 385 092
66 n3w 00 72 217 507 203 380 0.83
66 n6 1.4 68 219 452 247 382 0.96
64 n6bw 15 30 269 388 299 395 092
2. Assessment supports teaching. 68 p 00 101 217 333 348 393 0.99
69 n3 14 56 239 479 211 383 0.89
66 n3w 00 43 246 507 203 385 0.77
66 n6 00 41 247 466 247 387 081
64 n6bw 15 15 239 493 239 392 082
3. Assessment results are an inaccurate 68 p 101 246 406 203 43 282 101
indicator of the university's quality. 69 n3 155 296 338 211 00 257 0098
66 n3w 43 217 449 290 00 297 0.82
66 n6 111 278 417 181 14 271 097
64 n6w 104 239 403 239 15 278 0.97
4. Assessment results do not modify the 68 p 88 147 221 382 162 338 1.8
ongoing instruction of students. 69 n3 14 186 329 357 114 336 0.97
66 n3w 43 188 261 406 101 336 1.03
66 n6 9.7 236 264 264 139 315 1.20
64 néw 121 167 273 273 167 319 125
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Table 2 - Continued

Item n Form Scale points (frequencies in %) Mean SD

1 2 3 4 5

5. Assessment provides information to students 68 p 12 87 174 377 290 372 119
about their strengths and areas that need to be 69 n3 85 169 183 408 155 341 1.17
addressed. 66 n3w 43 203 174 420 159 348 1.07

66 n6 55 233 96 397 219 341 125
64 nbw 6.1 152 182 379 227 35 1.17

6. Assessment is an imprecise process. 68 p 159 232 319 275 14 275 108
69 n3 169 225 408 127 7.0 268 112
66 n3w 203 29.0 304 203 00 253 101
66 n6 129 243 400 186 43 278 1.03
64 n6w 134 209 403 209 45 281 1.08

7. Assessment results are used and 68 p 43 101 333 435 87 341 0.9
acknowledged by instructors. 69 n3 14 200 314 300 171 339 1.03
66 n3w 15 147 338 441 59 338 0.87
66 n6 27 151 260 425 137 347 1.08
64 nbw 45 134 284 478 6.0 336 0.97

8. Assessment is not integrated with 68 p 72 87 246 478 116 347 1.06
instruction. 69 n3 1.4 100 343 414 129 355 0.90
66 n3w 00 217 362 391 29 320 0.83
66 n6 28 181 250 361 181 347 1.08
64 nébw 15 90 343 403 149 356 0091
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Table 2 - Continued

Item n Form Scale points (frequencies in %) Mean SD

1 2 3 4 5

9. Assessment is a bad way to evaluate the 68 p 116 246 420 203 14 275 0.96
university. 69 n3 141 36.6 380 11.3 0.0 249 0.87

66 n3w 13.0 304 348 188 29 271 099
66 nb6 28 181 250 36.1 181 277 0.99
64 nbw 76 273 364 227 61 292 1.03

10. Assessment informs instruction to meet 68 p 43 159 333 290 174 340 1.09
specific learning needs. 69 n3 56 141 282 451 7.0 335 1.00
66 n3w 6.0 194 313 403 30 312 0.9
66 né 28 208 292 347 125 333 1.07
64 néw 6.1 242 258 364 76 314 1.08

11. Assessment provides information on how 68 p 87 290 435 159 29 275 0%
well the university is doing. 69 n3 85 380 31.0 211 14 268 0.95
66 n3w 88 324 368 221 00 277 0.87
66 né 55 274 342 315 14 292 0.9
64 néw 75 328 388 179 30 283 0.9

12. Assessment is unfair to students. 68 p 159 159 435 203 43 282 108
69 n3 56 211 366 282 85 313 1.03
66 n3w 43 188 319 304 145 329 1.09
66 nb6 41 123 438 288 110 329 1.00
64 nébw 30 149 328 313 179 345 104

Notes. Items presented in bold are negatively worded items within the Forms n3, n3w, n6 and néw.
Items presented in bold and italics are additional negatively worded items within the Forms n6 and n6w.
The polarity of the negative items was reversed for the negative item.
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Examination of ranges for standard deviations (SD) of the five forms
across the 12 items revealed greater similarity across items when compared with
the means (as reported above). The smallest range (0.08) was found for eleventh
item, Assessment provides information on how well the university is doing; the
largest range (0.25) was found for the seventh and eight items, Assessment results
are used and acknowledged by instructors and Assessment is not integrated with
instruction.

Examination of the frequency distributions of responses across the five
scale points revealed two trends related to score distribution of groups of items. In
particular, responses to the scale points to the seven items pertaining to the use of
assessment for formative purposes (e.g., 10. Assessment informs instruction to
meet specific learning needs) tended to cluster to the right side of the scale,
indicating that on average students agreed with the statements (i.e., selected
favorable rating points) (see Table 2). In contrast, the students’ responses to the
three items that were related to use of assessment results as an indicator of
university’s quality tended to cluster, but to a lesser degree than above, to the left
side, indicating that students showed a tendency to disagree (i.e., select
unfavorable rating points). Similar to the ratings related to the item group related
to university’s quality, the students’ responses to the sixth item, Assessment is an
imprecise process, also tended to cluster to the left side of the rating scale.
Whereas the scale point distributions were similar across the five forms for the
first eleven items, the students’ responses to the twelfth item, Assessment is

unfair to students, revealed that scale point distributions between the positive
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form and the four forms with negative items differed considerably. For this item
the scores tended to cluster on the left side of the rating scale for the positive
form, and on the right side for the four forms that included negative items. Given
similar results were found for the twelfth item across the four forms that included
negatively worded items, the difference between these forms and the positive
form might be an indicator that negative phrasing of this particular item was
perceived differently by the students when it was negatively worded than when it
was positively worded.
Inferential Results

As indicated in Chapter 3, Levene’s homogeneity of variance test revealed
that the five variances for each item were homogeneous (p < 0.05). Therefore, the
variances for the five forms were pooled to obtain the residual mean square (MSy,)
and degrees for freedom (df,) needed for Dunnett’s t-test. Given the five sample
sizes were not equal but close in value, the harmonic mean of the sample sizes,
66.65, was used in Dunnett’s t-test. The results of the four simple contrasts (Form
p vs. each experimental form) carried out with Dunnett’s t-statistic at the item
level are reported in Table 3. The findings indicate that three statistically
significant contrasts were found only for the twelfth item. Although the range of
means for the negatively worded items tended to be greater than the range of
means for the positively worded items, the differences between pairs of means

were not statistically significant other than for item 12.
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Table 3

t-values for Dunnett’s teSt

Items MSW tp73n tp7n3i tp7n6 tpfnGi
1. Assessment helps students improve their learning. 0.85 0.31 0.63 0.50 -0.31
2. Assessment supports teaching. 0.75 0.67 0.53 0.40 0.07

3. Assessment results are an inaccurate indicator of the 0.90 1.52 -0.91 0.67 0.24

university's quality.

4. Assessment results do not modify the ongoing instruction of 1.27 0.10 -0.10 1.18 0.97

students.

5. Assessment provides information to students about their 1.37 1.53 1.18 1.53 0.79

strengths and areas that need to be addressed.

6. Assessment is an imprecise process. 1.14 0.38 1.19 -0.16 -0.32
7. Assessment results are used and acknowledged by instructors. 0.94 0.12 0.18 -0.36 0.30

8. Assessment is not integrated with instruction. 0.92 -0.47 1.63 0.01 -0.53
9. Assessment is a bad way to evaluate the university. 0.94 1.55 0.24 -0.12 -1.01
10. Assessment informs instruction to meet specific learning 1.08 0.28 1.55 0.39 1.44

needs.

11. Assessment provides information on how well the university 0.87 0.43 -0.12 -1.05 -0.50
is doing.

12. Assessment is unfair to students. 1.10 -1.71 -2.59*  -259* -347*

Note. Items presented in bold are the negatively worded items within the Forms n3, n3w, n6 and néw.

Items presented in bold and italics are additional negatively worded items within the Forms n6 and n6w.
Note. The harmonic mean (fi) for the five Forms was 66.55. It was rounded down to 66 when obtaining critical values

for Dunnett’s t-test.
*p<.05
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For item 12, statistically significant differences were found between Form p and
Form n3w: t(5, 333) = 2.59, p < 0.05; Form p and form 6n: t(5, 333) = 2.59, p <
0.05; and Form p and form néw: t(5, 333) = 3.47, p < 0.05. In all three cases, the
mean of the form containing negatively worded items was significantly greater

than the mean of the Form p (after reversing the polarity) (3.28 vs. 2.82; 3.28 vs.

2.82; 3.45 vs. 2.82). The effect sizes were moderate: the values of Cohen’s A
were 0.40, 0.43, and 0.49, respectively. This suggests that these three differences
deserve practical consideration, although somewhat troubling is the lack of a
significant difference between Form p and Form n3.

The results of the 2 x 2 (number of negative items-by-presence of
warning) indicated that none of the interactions were statistically significant,
meaning that the differences in means within the number of negatively worded
items did not depend on the presence of a warning and vice versa. However, two
statistically significant main effects were found for two items. Therefore, in the
interest of space, the results of the factorial ANOVA for only these two items are
present in Table 4. The full set of results for all 12 items is provided in Appendix
VI. As shown in Table 4, a statistically significant main effect was found for the
factor warning/no warning for the third item, Assessment results are an
inaccurate indicator of the university's quality, F (1, 261) = 4.22, p <0.05. The
mean for the forms with warning (M = 2.88, SD = 0.89) was significantly greater

than the mean score for the forms with no warning (M = 2.63, SD = 0.97).

However the effect size, A= 0.28, was weak.
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Table 4

Factorial ANOVASs for the factor varying number of items and provision/no
provision of a warning

Items Source Df MS F
3. Assessment results are an number 1 0.03 0.03
chcurgtel |nd|ca}tor of the warning 1 371 4.09%
university's quality.
nxw 1 1.86 2.19
error 261 0.88
9. Assessment is a bad way to number 1 3.97 4.23*
evaluate the university. warning 1 2.25 2.39
nxw 1 0.08 0.09
error 261 0.94

Note. Items presented in bold are the negatively worded items within the Forms
n3, n3w, n6 and n6w.

Items presented in bold and italics are additional negatively worded items within
the Forms n6 and n6w.

*p<.05

The second statistically significant main effect was found for the factor number of
negatively worded items for the ninth item, Assessment is a bad way to evaluate
the university, F (1, 261) = 4.23, p < 0.05). The mean score for the forms
including six negatively worded items (M = 2.85, SD = 1.01) was significantly

greater than the mean score (M = 2.60, SD = 0.93) for forms including three

negatively worded items. Similar to the first main effect, the effect size was weak,

A =031, suggesting that this main effect is of little practical interest.
Summary

The descriptive results showed that overall the mean ranges tended to be
greater for items that were worded negatively, suggesting the possibility for
wording effect associated with negatively worded items. In contrast to the means,

ranges for the standard deviations were more similar in value for both positively
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and negatively worded items. Examination of the frequency distributions of
responses across the five scale points showed that items related to the formative
purpose of assessment tended to cluster to the right side of the scale, indicating
that on average students tended to agree with the statements. In contrast, the
students’ responses items that were related to use of assessment results as an
indicator of university’s quality showed a weak tendency to cluster to the left side.
For the twelfth item, Assessment is unfair to students; the score distributions
differed considerably for positive and negative forms, suggesting that negatively
worded form was perceived differently than the positively worded form of the
same item. When the means differences were examined at the item level using
inferential tests, the results revealed that significant differences for means were
found solely for the twelfth item, Assessment is unfair to students.The means for
forms n3w, n6, and n6w were significantly greater than the mean for the form p,
and the corresponding effect sizes were moderate, respectively. These differences
were all of moderate size and deserve practical consideration, which will be
provided in the next chapter. No statistically significant interactions were found at
the second step of the analysis, indicating that the differences in scores within the
factor number of items did not depend on the level of the other factor presence of
warning and vice versa. However, two statistically main effects were found, one
for number of negatively worded items and the other for presence of warning.
However the magnitudes of both these effects were weak and therefore these

effects can be discounted.
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Chapter 5: Summary, Discussion, and Conclusions

In Chapter 5 the research questions and a brief description of the methods
are presented first. A summary of findings is presented next, followed by a
discussion of the results. The fourth section includes the limitations of the study.
Then, in the light of the limitations the conclusions are presented. Implications for
practice are provided in the sixth section. The chapter concludes with
recommendations for future research.
Summary of Research Questions and Methods

The purposes of this study were to investigate the effect of the inclusion of
a varying number of negatively worded items on the responses of undergraduate
students in a short questionnaire of fixed length and the effect of including a
warning about the inclusion of negatively worded items on the responses of the
undergraduate students. The specific research questions addressed included:

1. Does the inclusion of a varying number of negatively worded items
(three and six) and the provision/no provision of a warning about the
inclusion of negatively worded items in a 12 items attitude
questionnaire have an effect on the means of questionnaire items?

2. s there an interaction effect between the number of negatively worded
items (three and six) and the provision/no provision of a warning about
the inclusion of negatively worded items?

In order to examine these research questions, five variations of a 12 item

questionnaire adapted from the Conceptions of Assessment self-report inventory

(COA-I111 Abridged) (Brown, 2006) were used. All 12 items within the baseline
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form (Form p) were worded in the positive mode. The four alternative forms were
constructed by modifying either three (two forms) or six items (two forms) in the
baseline form so that they were negatively worded. Two of these forms
incorporated a warning (Form n3w and Form n6w) and remaining two did not
(Form n3 and Form n6). The five variations were administered to 333 students
enrolled in five senior undergraduate Educational Psychology courses. The five
forms were administered in each class in a spiral fashion to achieve effectively
five random samples.

To address the first research question, Levene’s test was used to test for
homogeneity of variance across the five forms at the item level. Given
homogeneity was found for each item (p < 0.05), Dunnett’s t-statistic was
conducted to test the significance of the difference between the mean of the Form
p (treated as the control condition) and each of the experimental forms at the item
level. To address the second research question, a two-way fixed effects ANOVA
was conducted to examine the effect of the interaction between the number of
negatively worded items (three and six) and the provision/no provision of a
warning about the inclusion of negatively worded items.

Summary of Findings

The descriptive statistics revealed that the range of the mean responses for
the five forms for the individual items tended to be greater for items that were
negatively worded than for items that were positively worded, thus suggesting the
possibility of wording effects associated with negatively worded items. The

standard deviations across the twelve items were comparable. The frequency
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distributions of responses across the five scale points tended to be similar across
the five forms except for the twelfth item, Assessment is unfair to students.

Dunnett’s test revealed that except for the twelfth item, Assessment is
unfair to students, all contrasts between the mean of the baseline form and each of
the four experimental forms were statistically nonsignificant at the 0.05 level. In
addition, the 2x2 ANOVAs revealed that there were no statistically significant
interactions or meaningful main effects. Overall, these findings indicate that
rewriting items into a negative form and the inclusion of a warning that there are
negative items did not influence student responses regardless of the number of
negative items with one exception, Item 12.
Discussion of Findings

The findings for the present study differ from the findings of
Roszkowski’s and Soven’s (2010), who conducted a study with a similar
population (undergraduate students), and who concluded that adverse effects
associated with the inclusion of negatively worded items found in their study were
most likely due to inattentive responding to negatively worded items. One
explanation for the divergent findings is that whereas Roszkowski and Soven
included two negatively worded items in the middle of a 13 and18 items course
evaluation questionnaire, the present study embedded a negatively worded item at
the beginning of the questionnaires, so that the students were given the
opportunity to notice at a relatively early stage that the wording was reversed for
some items. Therefore it is most likely that the students did not establish a

mindset that the wording for all the items was positive. Another explanation for
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the difference between the results of the two studies is that the proportion of
negatively worded items included in the present study was considerably larger
(25% and 50%) than the proportion of negatively worded items in Roszkowski’s
and Soven’s study (15% and 11%, respectively).

As indicated above, the findings for the twelfth item, Assessment is unfair
to students, differed from the findings for the other negatively worded items and
remaining positively worded items; n3w, n6, and néw greater than for form p. The
mean responses for both of the forms with six negatively worded items (Form n6
and n6éw) and the form with three items negatively worded and a warning (Form
n3w) were significantly greater than the mean for the form with only positively
worded items and the corresponding effect sizes were of moderate size. There is
no apparent reason for why the contrast between the form with three negatively
worded items and no warning (Form n3) and the mean of the positively worded
form did not differ considerably. The corresponding effect size, while in the same
direction as for the other three contrasts, was weak for this contrast.

Despite the finding that Form n3 did not differ from the mean of the Form
p for item 12, it is noteworthy that significant differences were found only for this
item. The question is why significant differences were found only for this item
and not the other five items that were negatively worded items or any of the
positively worded items? One possible explanation could be that the negative
wording of the twelfth item was created using a polar opposite with what may be
an inconspicuous prefix “un”, as opposed to other negatively worded items that

were created using either polar opposites that are more distinct, for example
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“good” vs. “bad” for the ninth item, Assessment is a bad way to evaluate
university, or using negated regular forms that include a distinct “not” used in the
fourth and eighth items (e.g., Assessment results do not modify the ongoing
instruction of students). Yet, this explanation is unlikely to be correct, since both
third and sixth item were created using comparably inconspicuous prefixes “in” as
in inaccurate (third item) and “im” as in imprecise (sixth item).

A second possible reason that might explain the significant effects of the
negative wording for the twelfth item can be provided through the use of the
CASM model which describes the four cognitive steps involved in answering
questions (Tourangeau & Bradburn, 2010; see Chapter 2). Before the CAMS
model can be applied to explain the adverse effects of negatively worded items, it
is useful to note that attitudinal responses are mostly defined by the valence and
the intensity of the item (Olsen, 1999). Valence is concerned with the positive or
negative direction. Intensity specifies the strength with which the item elicits an
attitude (Schuman & Presser, 1996).

According to CASM model when a respondent is presented with a
statement such as Assessment is unfair to students, the first step would involve the
comprehension of the question, which is assumed to be a rather easy cognitive
task for the participants of the present study. During the second step the
respondents retrieve different experiences related to assessment being unfair to
them. Using the retrieved experiences, the respondents make a judgment about the
intensity of the response at the third step. Lastly, at step 4 the judgments formed

in step 3 are translated to the response option that best reflects the intensity. It is
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assumed that the differences in responses between the positive wording of the
twelfth item, Assessment is fair to students, and the negative wording of the item,
Assessment is unfair to students, are due to differences in item intensity. A
respondent who is retrieving information related to assessment being fair cues the
memory for events where he or she experienced assessment as being fair. In
contrast, the negative wording in the item, Assessment is unfair to students,
triggers greater intensity, leading to retrieval of more negative experiences with
assessment that may be stronger in nature. Given the strong emotional tone
attached to negative experiences with assessment, the intensity of this item is
increased when the valence of this item is negative. Therefore, when student are
presented with the negative form, Assessment is unfair to students, on average
they are more likely to agree that assessment is unfair.

Given that the differences in means between the positive forms and the
negative form of the other five items that were worded negatively in the
experimental forms were considerably smaller, a question is whether the
processes within the four cognitive steps described by the CASM were somewhat
different for the twelfth item than the other five items?

Examination of the content of the six negatively worded items showed that
there is indeed a difference. Except for the twelfth item, none of the other
negatively worded items was directly related to the students. Item three and item
nine were both related to the function of assessment to evaluate university (3.
Assessments results are an inaccurate indicator of university’s quality and 4.

Assessment is a bad way to evaluate the university). Items four and eight were
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both related to the formative function of assessment to enhance instruction (4.
Assessment results do not modify the ongoing instruction of students and 8.
Assessment is not integrated with instruction). Item six was related to the
measurement aspect of assessment (6. Assessment is an imprecise process). Thus,
there was no “personal” referent as there was in item 12. The respondents likely
had less or no direct experiences with the referent in the other five items. For
example, it is assumed that the participants had only a general idea whether
assessment results modified the “ongoing instruction” of the students. A more
informed opinion on this item is more likely to be obtained from university
instructors. Therefore, it can be argued that the negative wording of these items
did not necessarily trigger the retrieval of emotionally charged negative
experiences that are likely to result in greater intensity. Moreover, it could be
argued that if the twelfth item, Assessment is unfair to students, was changed to In
my experience assessment is unfair, the intensity of this item would be even
higher, because the item is even more directed toward the individual student.

However, as noted in Chapter 3 the vast majority of students required the
full ten minutes of administration time to complete the 12 items. This finding
suggests that the students employed the CASM model for all items.
Limitations of the Study

The study was limited in two ways. First, with only 12 items the
questionnaire was rather short. When a longer questionnaire is used, the
respondents are more likely to become fatigued or demotivated (Krosnick &

Presser, 2010). Thus, the tendency for careless responding (satisficing) is more
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likely to increase (Krosnick, 1991). One consequence might be that students are
then less likely to be attentive to the negatively worded items.

Second, the majority of the items used in this study were not related to the
respondent directly and were written in such a way that they were of low
intensity. The only item that was related to the students and had high intensity
was the twelfth item in the negative form, Assessment is unfair to students. In the
context of assessment, the word “unfair” creates intensity within the respondents.
Within the other 11 items only two had the student as the referent (1. Assessment
helps students improve their learning and 5. Assessment provides information to
students about their strengths and areas that need to be addressed). What remains
to be examined is what would happen if the word “really” is inserted before helps
in the first item and, perhaps, “meaningful” or “really useful” before information
in the second item? Would the negative forms of these items possibly have higher
intensities than their positive counterparts?

Conclusions

In the light of the limitations of the present study, two main conclusions
were drawn from the results of this study:

1. Varying number of negatively worded items has no effects on the
responses of the students.
2. There are no wording effects associated with negatively worded items

unless the effect of negative wording changes the intensity of the item.
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3. There is no need to provide a warning about the inclusion of the
negatively worded items in an attitude scale given that a negatively
worded item is placed within the first three items.

Implications for Practice

The results of the present study indicate that the inclusion of a warning is
not necessary, regardless of the number of negatively worded items. At the same
time its inclusion likely causes no harm. Hence, if inattentiveness to negatively
worded items is thought to be possibly present, the questionnaire can include a
warning.

The answer to the question whether negatively worded items should be
included is a more complex. Based on the results of the present study, it appears
that including negatively worded items to avoid the effects of careless responding
is warranted. But this recommendation is moderated by the level of intensity of
the items. If they have greater intensity than their positive counterpart, then there
could be differences due to the presence of the negative wording. If items, when
positively written and negatively written have the same intensity, then it is not
likely that the scores for these items will differ substantially after the scores for
the negatively worded items were reversed. In this case negatively worded items
can be included. If, on the other hand, rewording positively worded items into
negatively worded is likely to results in higher intensity of the items when
negatively worded, then the inclusion of negatively worded items is not

recommended.
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Future Research

1. Asjust indicated, one topic in need of additional research is the effect of
intensity of both positively and negatively worded items. In the present
study significant differences between the positive form and the
experimental forms were found for only one negatively worded item. This
item referred directly to the respondents and a strong intensity word
(unfair) was used to achieve the negative polarity. Unfairness to students
(me) will arouse strong feelings. Strong emotions are more likely to be
triggered by words that elicit intensity and that call for personal
experiences that are emotionally charged rather than when more benign or
neutral words are used and the item is not related to personal experiences
of the respondent. For example, it would be interesting to see whether the
changing of the wording of an item such as Assessment results encourage
my learning to Assessment results really encourage my learning to
Assessment results really discourage my learning would potentially lead
to substantial effects related first to the increase in intensity and second to
the use of negative wording. Could it be that the negative wording is more
likely to cue the memory for instances where assessment discouraged the
respondent’s learning as opposed to the positive wording which is likely to
results in respondent’s memory scan with less instances of assessment
being discouraging?

2. Think aloud interviews followed by protocol analysis of what the

respondents said should be conducted to gain a better understanding of the
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cognitive processes that are involved when answering a questionnaire item
(Willis, 2005).

The relationship between inattentive responding to negatively worded
items and questionnaire length needs to be investigated. Are student
responses to the items in a longer questionnaire with a relatively small
number of negative items influenced differently than in a longer
questionnaire with similar content but a relatively large number of
negative items? Again, the use of think aloud protocols could be used to
clarify the thinking used by the students.

The generalizability of the findings to other student populations needs to
be examined to clarify the relationship between the educational level of
the respondents and their responses. For example, would students in lower
undergraduate courses respond in the same way as students in upper level
undergraduate courses?

During the last decades many studies have been administered utilizing
computers to assess achievement. However, as was seen from the review
of research no studies involved computer based assessment of attitudes, or
the mode of assessment was not specified. Within the measurement of
achievement the results are mixed (Dr. Todd Rogers, personal
communication, September 26, 2012). Therefore, it is recommended to
conduct studies examining the impact of negatively worded items in both

administration modes.
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Appendix I: Questionnaire form p

Instructions
I am interested in knowing about your attitudes and beliefs towards post-secondary assessment.
Please use a five-point scale (1 - Strongly Disagree ...... 5 - Strongly Agree) to indicate to what
extent you agree or disagree with each statement.

The term assessment means to measure and evaluate what students have learned.

Strongly Strongly
Disagree Agree
Assessment..... 1 2 3 4 5
helps students improve their learning. O O O 0 O
supports teaching. O O O O O
results are an accurate indicator of the university's
quality. 0 0 0 0 0
results modify the ongoing instruction of students. 0 0 0 O 0
provides information to students about their strengths
and areas that need to be addressed. 0 0 0 O 0
iS a precise process. O O O O O
results are used and acknowledged by instructors. O O O O O
is integrated with instruction. O O O O O
is a good way to evaluate the university. 0 0 0 0 0
informs instruction to meet specific learning needs. 0 0 0 O 0
provides information on how well the university is
doing. O O O O O
is fair to students. 0 0 0 0 0

If you would like to participate in the draw, please provide your e-mail address. The draw includes
one of three Tim Hortons cards worth $15 each.

If you are interested in a summary of the results, please provide your e-mail address.

Thank you for your participation!
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Appendix Il: Questionnaire form n3

Instructions
| am interested in knowing about your attitudes and beliefs towards post-secondary assessment.
Please use a five-point scale (1 - Strongly Disagree ...... 5 - Strongly Agree) to indicate to what
extent you agree or disagree with each statement.

The term assessment means to measure and evaluate what students have learned.

Strongly Strongly
Disagree Agree
Assessment..... 1 2 3 4 5
helps students improve their learning. 0 0 O 0 0
supports teaching. 0 0 O O 0
results are an inaccurate indicator of the university's
quality. O O O 0 O
results modify the ongoing instruction of students. O O O O O
provides information to students about their strengths
and areas that need to be addressed. 0 0 0 O 0
is a precise process. 0 0 0 O 0
results are used and acknowledged by instructors. 0 0 0 0 0
is not integrated with instruction. O O O O O
is a good way to evaluate the university. O O O O O
informs instruction to meet specific learning needs. O O O O O
provides information on how well the university is
doing. 0 0 0 O 0
is unfair to students. 0 0 0 O 0

If you would like to participate in the draw, please provide your e-mail address. The draw includes
one of three Tim Hortons cards worth $15 each.

If you are interested in a summary of the results, please provide your e-mail address.

Thank you for your participation!

76



Appendix I11: Questionnaire form n3w

Instructions
I am interested in knowing about your attitudes and beliefs towards post-secondary assessment.
Please use a five-point scale (1 - Strongly Disagree ...... 5 - Strongly Agree) to indicate to what
extent you agree or disagree with each statement.

The term assessment means to measure and evaluate what students have learned.

Please pay attention to the wording of the items when you respond; some items are worded in a
negative mode (e.g., assessment results are inconsistent.).

Strongly Strongly
Disagree Agree
Assessment..... 1 2 3 4 5
helps students improve their learning. O O O 0 O
supports teaching. O O O O O
results are an inaccurate indicator of the university's
quality. 0 0 0 0 0
results modify the ongoing instruction of students. 0 0 0 O 0
provides information to students about their strengths
and areas that need to be addressed. 0 0 0 0 0
is a precise process. O O O O O
results are used and acknowledged by instructors. O O O O O
is not integrated with instruction. 0 0 0 O 0
is a good way to evaluate the university. 0 0 0 0 0
informs instruction to meet specific learning needs. 0 0 0 O 0
provides information on how well the university is
doing. O O O O O
is unfair to students. 0 0 0 0 0

If you would like to participate in the draw, please provide your e-mail address. The draw includes
one of three Tim Hortons cards worth $15 each.

If you are interested in a summary of the results, please provide your e-mail address.

Thank you for your participation!
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Appendix 1V: Questionnaire form n6

Instructions
I am interested in knowing about your attitudes and beliefs towards post-secondary assessment.
Please use a five-point scale (1 - Strongly Disagree...... 5 - Strongly Agree) to indicate to what
extent you agree or disagree with each statement.

The term assessment means to measure and evaluate what students have learned.

Strongly Strongly
Disagree Agree
Assessment..... 1 2 3 4 5
helps students improve their learning. O O O 0 O
supports teaching. O O O O O
results are an inaccurate indicator of the university's
quality. 0 0 0 0 0
results do not modify the ongoing instruction of
students. 0 0 0 O 0
provides information to students about their strengths
and areas that need to be addressed. 0 0 0 0 0
is an imprecise process. O 0 0 0 O
results are used and acknowledged by instructors. O O O O O
is not integrated with instruction. 0 0 0 O 0
is a bad way to evaluate the university. 0 0 0 0 0
informs instruction to meet specific learning needs. 0 0 0 O 0
provides information on how well the university is
doing. O O O O O
is unfair to students. 0 0 0 0 0

If you would like to participate in the draw, please provide your e-mail address. The draw includes
one of three Tim Hortons cards worth $15 each.

If you are interested in a summary of the results, please provide your e-mail address.

Thank you for your participation!
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Appendix V: Questionnaire form néw

Instructions
I am interested in knowing about your attitudes and beliefs towards post-secondary assessment.
Please use a five-point scale (1 - Strongly Disagree...... 5 - Strongly Agree) to indicate to what
extent you agree or disagree with each statement.

The term assessment means to measure and evaluate what students have learned.

Please pay attention to the wording of the items when you respond; some items are worded in a
negative mode (e.g., assessment results are inconsistent.).

Strongly Strongly
Disagree Agree
Assessment..... 1 2 3 4 5
helps students improve their learning. O O O 0 0
supports teaching. 0 0 O O O
results are an inaccurate indicator of the university's
quality. 0 O O 0 0
results do not modify the ongoing instruction of
students. 0 0 0 O O
provides information to students about their strengths
and areas that need to be addressed. 0 0 0 0 0
is an imprecise process. O 0 0 0 0
results are used and acknowledged by instructors. 0 0 0 0 0
is not integrated with instruction. 0 0 0 O O
is a bad way to evaluate the university. 0 0 0 O O
informs instruction to meet specific learning needs. O O O O O
provides information on how well the university is
doing. O O O O O
is unfair to students. 0 0 0 O O

If you would like to participate in the draw, please provide your e-mail address. The draw includes

one of three Tim Hortons cards worth $15 each.

If you are interested in a summary of the results, please provide your e-mail address.

Thank you for your participation!
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Appendix VI: Factorial ANOVAs for the Factor VVarying Number of Items

and Provision/No Provision of a Warning.

Factorial ANOVAs for the factor varying number of items and provision/no

provision of a warning.

Items Source Df MS F

1. Assessment helps students number 1 0.21 0.26

improve their learning. warning 1 0.11 0.14
nxw 1 0.58 0.70
error 261 0.83

2. Assessment supports teaching. number 1 0.63 0.39
warning 1 0.70 0.10
nxw 1 0.01 0.01
error 261 0.68

3. Assessment results are an number 1 0.03 0.03

inaccurate indicator of the warning 1 3.71 4.22*

university's quality. nxw 1 1.86 2.19
error 261 0.88

4. Assessment results do not number 1 2.48 2.00

modify the ongoing Warning of  warning 1 0.02 0.02

students. nxw 1 0.02 0.02
error 261 1.24

5. Assessment provides number 1 0.11 0.08

information to students about warning 1 0.89 0.66

their strengths and areas that nXxw 1 0.09 0.07

need to be addressed. error 261 1.36

6. Assessment is an imprecise number 1 2.50 2.22

process. warning 1 0.26 0.23
nxw 1 0.51 0.45
error 261 1.13

7. Assessment results are used number 1 0.06 0.06

and acknowledged by warning 1 0.25 0.26

instructors. nxw 1 0.16 0.17
error 261 0.95

(continued)
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Continued

8. Assessment is not number 1 1.34 1.54

integrated with instruction.  warning 1 1.13 1.29
nxw 1 3.30 3.78
error 261 0.87

9. Assessment is a bad way to  number 1 3.97 4.23*

evaluate the university. warning 1 2.25 2.39
nxw 1 0.08 0.09
error 261 0.94

10. Assessment informs number 1 0.01 0.01

instruction to meet specific warning 1 2.50 2.38

learning needs. nxw 1 0.07 0.06
error 261 1.05

11. Assessment provides number 1 0.69 0.80

information on how well the warning 1 0.16 0.18

university is doing. nxw 1 1.31 1.52
error 261 0.86

12. Assessment is unfair to number 1 1.72 1.59

students. warning 1 1.72 1.59
nxXw 1 0.00 0.00
error 261 1.08

Note. Items presented in bold are the negatively worded items within the second,
third,

fourth and fifth form. Items presented in bold and italics are additional
negatively

worded items within the fourth and fifth form.

*p<.05
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