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Abstract
 Past research regarding attitudes about people who stutter

(PWS) has generated a wealth of knowledge from explicit
methods of data collection (e.g., Likert scales, semantic
differential scales, and open ended questionnaires). Limited
studies have used visual stimuli with explicit measures of
attitudes. The addition of a picture based implicit measure of
attitudes like an Implicit Association Test (IAT) may
complement the explicit knowledge the field already
possesses. This study involves 66 PWDS performing a
Picture IAT (implicit measure of attitude) and three Explicit
Measures of attitudes toward stuttering. Results indicate that
most of the participants displayed moderate to strong implicit
associations toward fluent speakers (negative associations
toward stuttering speakers) while their explicit attitudes appear
to be warm toward both PWS and PWDS. Future studies will
target diverse populations, changing images to female only
pictures, school age children images and population,
adolescent images and population, along with correlation
studies with other implicit measures. Also, IATs could be
performed with PWS as a potential measure of acceptance of
stuttering along with a predictive measure of social behaviors
as related to stuttering.

Background – Explicit Measures
The use of explicit methodologies like listing adjectives (30; 13; 14; 24; 25)
and semantic differential scales (30; 28; 10; 3; 4; 2) has played a vital
role in producing data from a variety of populations with PWS and PWDS.
Most studies with these methodologies asked participants to use
hypothetical PWS or PWDS as the stimuli (asking participants to imagine
a PWS or PWDS).
There has been a limited number of studies performed which used visual
stimuli when researching attitudes toward PWS from PWDS.
 Wenker, Wegener, and Hart (1996) asked 158 undergraduates to view or

listen to one of four presentations of a person talking for 15 minutes: a live
disfluent speaker; a live fluent speaker; an audiotape of a stuttering
speaker; or an audiotape of a fluent speaker (all presentations were
performed by the same speaker who was an actor doing the same
lecture). The results of this study found that participants rated the disfluent
live speaker as more favorable with respect to personality type traits but
less favorable with speech related characteristics. Wenker et al. suggested
that the results may have been influenced by the actor changing his
personality during the disfluent presentation. Also, participants may have
felt sympathy for the disfluent speaker. Another finding with this study was
that there were no significant gender differences noted with the
participants’ ratings.

Background – Visual Studies and Attitudes Toward
Stuttering

 Franck et al. (2003) asked fourth and five graders students their

perceptions about a video of an adult male who stutters while reading a
poem or an adult male who does not stutter reading a poem. The
participants used a semantic differential rating scale. This study indicated
that school age children may possess the same or similar negative views
of PWS as adults. They also suggested that “the results of this study
support the need for education in the school environment about stuttering
and the negative perceptions that many children hold,” (p. 11).
 O’Brian et al. (2003) asked 30 participants to watch videos of clients
pretreatment, post treatment, and of controls; 15 participants rated listener
comfort (9 point scale) and 15 participants rated speech naturalness (9
point scale from Martin et al, 1984). This study found little difference
between the listener comfort and the speech naturalness ratings and they
wrote “there is a need to develop a social validation measure for outcome
research that is based on how people experience clients’ speech after
treatment.” (p. 507).
 Panico et al. (2005) asked 64 undergraduates and people of the
community to watch audiovisual or listen to audio only presentations of a
person reading a passage with different percentages of disfluencies and
then rate perceptions of the speakers with seven point likert scales and
opened-ended questions. Findings suggest that there was very little
differences with the two styles of presentations (audiovisual or audio-only)
and that the quantitative and qualitative answers had very little differences.

Background – Implicit Association Tests
Implicit Association Tests are:
“A response latency measure that rests on the assumption it
shares with other measures of associative strength that the
more strongly two concepts have come to be associated with
one another, the faster and more accurately they can be paired
together”(1; p. 54).
IATs are indirect measures of social cognition in order to examine
cognitive personality and social behavior (8) which has been
shown to have predictive validity with respect to stereotyping
and prejudice (19; 23).
An IAT might be a great addition to attitude research toward PWS
because “people might be unwilling to report some of their
attitudes or stereotypes because they do not like having them”
(20; p. 22) and people may be expressing more socially
appropriate answers rather than their “true private opinions” (5;
p. 209)

Need for Implicit Measures of Attitudes
Explicit research studies which have involved such methodology as semantic differential
scales and listing adjectives to describe stuttering have been the dominant tools for
collecting data with regards to stereotypes toward PWS. However, there are limitations to
only focusing on explicit measures of attitudes people possess.
Recently Irani and Gabel (2008) used a semantic differential scale with school teachers and
found that they perceived both fluent and stuttering speakers positively and that experience
teaching with people who stutter did not appear to have an impact on attitudes toward PWS
which is not congruent with past research.
The above ( Irani & Gabel) is just one resent study that may indicate that there appears to be
a need for the development of an implicit measure to compliment explicit measures in the
attempt to attain the full picture of what attitudes look like from participants’ perspectives.
Developing an implicit measure could be the “social validation measure” that O’Brian et al (21)
mentioned the field of stuttering needed to judge outcomes of clients’ for clinical treatment
research.
The primary need for an implicit measure is that explicit measures do not address the
“unconscious needs and drives of an individual” (15).

Design – IAT
Participants were asked:
 to place their middle or index fingers on the E and I keys of

the keyboard. Pictures and Words representing the
categories of Stuttering Speaker and Fluent Speaker
(Target Concepts) a long with Good and Bad (Attribute
Concepts) will appear in the top left and right corners of
their monitor.
 to sort the stimuli as fast they could (with the E and I keys)
while making as few mistakes as possible.

IATs have seven stages for a total of 180 trails (only
stages 3,4, 6,7 were used for data collection for a total of
120 testing trials).

Instructions Page – Between Each
Stage

Practice Stage 2 – 20 Trials
(Attributes)

Practice Stage 1 – 20 Trials
(Targets)

Test Stages 3/4 – 20/40 Trials (Targets
and Attributes)

Practice Stage 5– 20 Trials (Counter
Balanced Targets

Test Stages 6/7 – 20/40 Trials
Counter Balanced Targets &
Regular Attributes

Feedback of Score IAT
Score

Design – Explicit Attitude Questions
The following explicit attitude questions were asked in order to gain
explicit attitude knowledge with the degree of “Warmth” toward PWS
and PWDS and preference toward speaking with PWS and PWDS.
How warm or cold do you feel toward Fluent Speakers?
How warm or cold do you feel toward Stuttering Speakers?

Participants were then given a drop down menu with:
0= Very Cold, 5= Neural, 10= Very Warm
Which statement best describes you?

Participants were then given a drop down menu
with:
1= I strongly prefer fluent speakers to stuttering speakers.
2= I moderately prefer fluent speakers to stuttering speakers.
3= I slightly prefer fluent speakers to stuttering speakers.
4= I like fluent speakers and stuttering speakers equally.
5= I slightly prefer stuttering speakers to fluent speakers.
6= I moderately prefer stuttering speakers to fluent speakers.
7= I strongly prefer stuttering speakers to fluent speakers.

Explicit Attitude Questions and Familiarity Questions
Post IAT

Demographics
66 college participants
Mean age of 19 (S.D. 1.1 years of age)
62% Female
72.7% reported knowing someone who stuttered (most common was a
“Friend”) and 16% of these people knew more than one PWS
Majors (most frequently reported):







18.2% Education
12.1 Communication Disorders
7.6% Sports Management
7.6% Business
4.5% Criminal Justice
4.5% Visual – Communication Technology

Race:





80% Caucasian
14% African American
2% Latino
4% Other or Mixed

Analysis

Picture IAT (Implicit Measure):

Explicit Measures:

- A Cohen’s D Effect Size Analysis was used
to determine the IAT Effect which indicated
strength of association for each participant
(using stages 3,4, 6,7 reaction time
latencies).

-Pearson’s R correlations were conducted
to investigate the relationship between
the three explicit attitude questions.

IAT Effect (Cohen's D)
Great than or equal to .65
Great than .35
Greater than .15
Between -.15 and .15
Less than -.15
Less than -.35
Less than or equal to -.65

Strength of Association

Strong Association Toward Fluent
Speakers
Moderate Association Toward
Fluent Speakers
Slight Association Toward Fluent
Speakers
Little to no Association Toward
Fluent or Stuttered Speakers
Slight Association Toward
Stuttering Speakers
Moderate Association Toward
Stuttering Speakers
Strong Association Toward
Stuttering Speakers

- MANOVA & ANOVAs were used to
examine differences with independent
variables of Gender, and Familiarity of
Stuttering (Knowing Someone Who
Stutters or Do Not Know Someone Who
Stuttters

-MANOVAs and ANOVAs were
conducted with independent variables of
Gender, and Familiarity of Stuttering
(Knowing Someone Who Stutters or Do
Not Know Someone Who Stutters

Relationship of Implicit and
Explicit Measures:
Pearson’s R correlations were
conducted to investigate the
relationship between the Picture IAT
(IAT Effect) and explicit measures
(preference to stuttering and fluent
speakers, warmth toward fluent
speakers, and warmth toward
stuttering speakers).

Results – Picture IAT
Frequency Analysis of Picture IAT Strength of Association Scores of the 66
Participants:





48.5% displayed STRONG Associations Toward Fluent Speakers
37.9% displayed MODERATE Associations Toward Fluent Speakers
9.1% displayed SLIGHT Associations Toward Both Fluent Speakers
4.5% displayed EQUAL Associations toward Fluent and Stuttering Speakers

ANOVA revealed significant main effects between Compatible and Incompatible
Trials (F(1, 7918) = 547.632, p < .001, partial η2 = .065, observed power =
1.000).
ANOVA revealed no significant effects of the independent variable Gender on
the Picture IAT Effect, (F(1, 64) = 3.591, p = .063 , partial η2 = .053
observed power = .463)
ANOVA revealed a significant effects of Knowing Someone Who Stutters on
the Picture IAT Effect (F(1, 64) = 4.123, p = .046, partial η2 = .061, observed
power = .516 )
MANOVA revealed significant interaction effects for Gender and Knowing
Someone Who Stutters were shown with the Picture IAT Effect, (F(1,66) =
4.479, p = .038, partial η2 = .067, observed power = .549 )

Summary of Means and Standard
Deviations of Raw Latencies for 20 and 40
Trials Compatible and Incompatible
Stages on the Picture IAT

Summary of Means and Standard Deviations for Effects of
Gender on Implicit Measure of the Picture IAT

Picture IATa
Stages
Compatible -20
Trails Stage
Compatible -40
Trails Stage
Incompatible -20
Trails Stage
Incompatible -40
Trails Stage

Mean

Std. Deviation

733.77

404.249

683.53

280.03

1148.05

708.076

835.47

421.401

819.97

470.644

Total
aN=7920

Dependent
Variable
Mean
Picture IAT
Effect
0.57618

Female
Std.
Deviation

N

0.333449

41

Mean

Male
Std.
Deviation

N

0.7203

0.232817

25

Summary of Means and Standard Deviations for Effects of
Knowing Someone Who Stutters on Implicit Measure of the
Picture IAT

Dependent
Variable
Picture IAT
Effect

Knows Someone Who
Stutters
Std.
Deviation N
Mean
0.67647

0.300293

48

Does Not Know Someone
Who Stutters
Std.
Mean Deviation N
0.50892 0.29358

Summary of Means and Standard Deviations for Interactions of Gender and
Knowing Someone who Stutters on Implicit Measure of the Picture IAT
Knows Someone Who Stutters
Female
Male
Dependent
Variable
Picture IAT
Effect

Std.
Mean Deviation

Std.
Mean Deviation

0.6597 0.333856

0.69994 0.252352

Does Not Know Someone Who Stutters
Female
Male
Std.
Deviatio
Std.
Mean
n
Mean Deviation
0.3963 0.26175

0.80174 0.111225

18

Results Explicit Measures and Correlations with
Picture IAT

Pearson’s R Correlations revealed :
 significant negative correlation between participants’ explicit preference
toward PWS and PWDS and their warmth toward PWS [r2(64) = -.269, p =
.029]
 significant positive correlation between participants explicit preference
toward PWS and PWDS and their warmth toward PWDS [r2(64) =.291, p
= .018]
 significant positive correlation between participants reporting their warmth
toward PWS and their warm toward PWDS [r2(64) = .400, p = .001]
 No significant correlations with any Explicit Measures and the Picture
IAT.
MANOVA and ANOVA results found not significant effects of familiarity
(Knowing Someone Who Stutters or Not) on any of the Explicit Measures
MANOVA revealed significant effects of Gender with combined Explicit
measures (F(1, 64) = 2.310, p = .134, partial η2 = .035, observed power =
.322)
 Follow up ANOVAs revealed
 No significant effects of Gender on preference toward PWS
 No Significant effects of Gender on PWDS and warmth toward PWS
 Significant Effects of Gender on warmth toward PWDS was found (F(1,64) =10.935,
p =.002 , partial η2 = .146, observed power = .903)

Summary of Means and Standard Deviations for Effects of Knowing Someone
Who Stutters on Explicit Measures
Does Not Know Someone
Who Stutters

Knows Someone Who Stutters
Dependent Variable
Preference toward
Fluent or Stuttering
Speaker
Warmth Toward
PWS
Warmth Toward
PWDS

Mean

Std.
Deviation

Mean

Std.
Deviation

N

N

2.46

0.977

48

2.04

1.274

18

8.29

2.04

48

7.64

1.912

18

6.56

1.885

48

5.12

1.394

18

Summary of Means and Standard Deviations for Effects
of Gender on Explicit Measures
Female
Dependent
Variable
Preference to
Fluent or
Stuttering
Speaker
Warmth
Toward PWS
Warmth
Toward PWDS

Mean

Std.
Deviation

2.46

Male
N

Std.
Mean Deviation

N

0.977

41

2.04

1.274

25

8.29

2.04

41

7.64

1.912

25

6.56

1.885

41

5.12

1.394

25

Summary of Means and Standard Deviations for Interactions of Gender and Knowing
someone who Stutters on Explicit Measures
Knows Someone Who Stutters
Female
Male
Dependent
Std.
Variable
Mean Deviation
Preference
to Fluent or
Stuttering
Speakers
2.5
0.923
Warmth
Toward
PWS
8.29
2.123
Warmth
Toward
PWDS
6.43
1.913

Std.
Mean Deviation

Std.
Mean Deviation

2.05

1.276

2.38

7.75

1.888

5.2

1.508

Correlations of Implicit and Explicit Measures
Likert Scale Preference
to Fluent or Stuttering
Speaker
Warmth
Toward PWS
Warmth
Toward PWDS
Picture IAT
Effect

Warmth
Toward
Warmth
Toward PWDS
PWS

-.269*
.291*

.400**

-0.106

0.099

N = 66 for above Correlations

Does Not Know Someone Who Stutters
Female
Male

0.07

Mean

Std.
Deviation

1.121

2

1.414

8.31

1.932

7.2

2.168

6.85

1.864

4.8

0.837

Discussion – IAT (What are they telling
us?)
IATs have been suggested to be indicators of negative or positive ACCEPTANCE
toward social groups and PREDICTORS OF SOCIAL BEHAVIOR like “social
judgment, physical responses, social action” (9;12;23). Also IATs appear to be
more effective than explicit measures when increased socially sensitive topics
are addressed (18), not unlike stuttering.
Due to the visual nature of the Picture IAT, this instrument could be measuring
implicit attitudes toward fluent and stuttering speakers, which was the goal of this
study.
The construct of having participants view images of people during fluent and
stuttering moments (visually with photographs) may influence participants to
“infer” more about the models personality with the way they may physically
appear. This could support Horsley and FitzGibbon (1987) whom suggested that
Speech-Language Pathologists associated internal traits with external behaviors
of PWS.
This study found that knowing someone who stuttered produced significantly higher
implicit associations toward “Fluent Speakers”. The visual display of people
stuttering may have influence participants to infer their feelings and discomforts
with their own disfluencies and thus increase more negative perceptions toward
stuttering because of these inferences (28).

Discussion – Explicit Results and
Correlations with Picture IAT
The only significant finding for both implicit and explicit measures
was that Females displayed more warmth toward PWDS than
males which is consistent with past research about empathy
toward cultural differences (26).
All explicit measures appeared to significantly correlate with each
other which may indicate that what participants may “want to be
unbiased” toward both PWS and PWDS.
This study showed that the Picture IAT (implicit measure) and
explicit measures of attitude did not correlate. This may suggest
that the Picture IAT is measuring how listeners maybe inferring
their own personal feelings and discomforts toward disfluency and
transferring those to attitudes toward PWS (3;10;16) while the
explicit measures are possibly showing us how participants think
they SHOULD view PWS. This finding may also further support
the dual processing model of implicit and explicit attitudes (29)
and the MODE Model (6).

Limitations and Future Studies
One limitation is that the explicit measures always followed the Picture IAT, there is no way to determine if
this construct created an order effect; however future studies will randomly assign the order of implicit
and explicit measures to participants
Many IAT studies are performed online in order to generate large sample sizes from diverse populations.
Future studies will be conducted online to address the lack of ethnic diversity that this study displayed.
Performing IATs with employers and coworkers and with teachers and education professionals (like
past explicit attitudes research toward PWS) may compliment the wealth of research in these areas with
respect to stereotypes and social judgments. Other populations like adolescents and school aged
child IATs might generate some interesting data when compared to IATs performed by parents and
teachers. With all of these populations (school age, adolescents, adults), PWS could perform IATs in
an effort to assess their implicit attitudes as compared to PWDS and potential acceptance toward
stuttering.
Future studies with IATs that consisted of image stimuli of all female images, school age children images,
and adolescent images could be performed to investigate gender effects, age effects with populations,
and images of different developmental ages.
Changing the Target concepts (i.e., Stuttering Speaker and Fluent Speaker) and the Attribute Concepts
(i.e., Good and Bad) may generate different IAT Effects (e.g., change Target Concepts to “Stuttering
Speaker” and “Disability” or change Attribute Concepts to “like” and “dislike”).
Future studies may attempt to correlate IATs with other implicit measures and social cognition measures
(e.g., Facial Action Coding , Eye Tracking, Facial EMGs).
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