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Abstract

Research suggests that reading for understanding, especially narrative text, is difficult for children with autism spectrum
disorder (ASD); yet research on how to effectively teach skills associated with reading comprehension is limited and has
generally deemphasized vocabulary interventions. This single case research design study (i.e., a multiple probe across
behaviors design) examined the effectiveness of teaching emotion vocabulary words to children with ASD ages 6 to 7 years.
Vocabulary knowledge was taught explicitly during the repeated reading of storybooks illustrating the target emotion
words. Results showed all participants increased their ability to label and define the target emotion words. Moreover,
the classroom teacher indicated the intervention improved participant understanding of emotion words. Implications and

future research are discussed.
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Several studies investigating the reading profiles of learn-
ers with autism spectrum disorder (ASD) suggest heteroge-
neity in reading development (e.g., Brown et al., 2013;
Mclntyre et al., 2017b; Nation et al., 2006). Despite the
variability, many learners with ASD score below expected
levels on reading comprehension measures but in the aver-
age range on decoding subtests (e.g., Brown et al., 2013;
Mclntyre et al., 2017b; Nation et al., 2006). Unfortunately,
the challenges learners with ASD experience related to
comprehension tend to persist throughout their schooling
(Grimm et al., 2018; Solari et al., 2019), and gaps on mea-
sures of comprehension may even expand over time (Wei
etal., 2014).

Emerging research suggests that the skills influencing
the reading comprehension of typically developing children
are similar to those impacting the reading comprehension of
learners with ASD. According to the Simple View of
Reading, reading for understanding requires both effective
decoding skills and language comprehension (Gough &
Tunmer, 1986). Consistent with this model, Nation et al.
(2006) found that among participants with ASD and intact
decoding skills, scores on vocabulary and language com-
prehension predicted performance on reading comprehen-
sion measures. There is also evidence that vocabulary is the
strongest predictor of reading comprehension among learn-
ers with ASD (Davidson et al., 2018; Lucas & Norbury,
2015). Moreover, learners with ASD often struggle to make
inferences (Lucas & Norbury, 2015; Norbury & Nation,

2011; Solari et al., 2019), and vocabulary knowledge is pre-
dictive of their ability to generate inferences about text
(Lucas & Norbury, 2015).

Despite the links between vocabulary knowledge and
comprehension, very few studies have explicitly targeted
the vocabulary knowledge of school-age children with ASD
in the context of reading instruction (Bailey & Arciuli,
2019). Studies that have addressed vocabulary knowledge
are generally part of a larger reading program/curriculum
designed to teach reading broadly or comprehension spe-
cifically. For example, Grindle and colleagues (2013) mea-
sured the impact of MimioSprout Early Reading (i.e., a
computer-based comprehensive early reading program) on
the early reading skills of 4- to 6-year-old children with
ASD. MimioSprout includes direct instruction of verbs as
children receptively identify pictures that represent action
words. During the course of intervention (80 lessons), chil-
dren with ASD improved their scores on the DIBELS Word
Use Fluency Subtest, which assessed the ability to accu-
rately use a target word.
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Other studies have embedded vocabulary instruction in
the context of comprehensive comprehension interventions
for elementary (ages 4-11; Henry & Solari, 2020; Roux
et al., 2015a; Solari et al., 2020) and secondary (ages 12—14;
Solis et al., 2021) learners with ASD. These interventions tar-
geted 3 to 8 words that were considered important to under-
standing the content (Henry & Solari, 2020; Solari et al.,
2020; Solis et al., 2021) and/or high utility words that are
often encountered in a text (i.e., Tier 2 words; Roux et al.,
2015b; Solari et al., 2020). Words were taken from fiction
(Henry & Solari, 2020; Roux et al., 2015b; Solari et al., 2020)
and nonfiction texts (Solis et al., 2021) that were read aloud
by an adult (Henry & Solari, 2020; Roux et al., 2015b; Solari
et al., 2020) or independently by participants with support
(Solis et al., 2021). These studies all included explicit instruc-
tion of target vocabulary words but varied in terms of when
explicit instruction was applied. For example, while reading
text aloud, definitions of target words were provided when
encountered in the text (Henry & Solari, 2020; Roux et al.,
2015b; Solari et al., 2020) but activities to address the depth
of understanding either occurred before (Roux et al., 2015b;
Solis et al., 2021) or after (Henry & Solari, 2020; Solari et al.,
2020) reading.

In these studies, explicit vocabulary instruction was
designed to provide a deeper understanding of the target
words. Interventions consistently provided (a) a clear, short
definition of the word that students were expected to repeat
verbally and/or in writing, (b) multiple examples of the
words through images depicting the meaning and clear
examples of the words in sentences/text, and (3) several
opportunities to use/engage with the words (Henry & Solari,
2020; Roux et al., 2015b; Solari et al., 2020; Solis et al.,
2021). Visuals were provided and explained to further
understanding of word meanings. For example, asking stu-
dents if an image is an example or non-example of a target
word (Henry & Solari, 2020) or to select the word repre-
sented in an image (Solari et al., 2020). Participants were
also expected to demonstrate their understanding of the
word by using the word (Roux et al., 2015b; Solis et al.,
2021), acting out the word (Henry & Solari, 2020), or draw-
ing pictures of word meanings (Solari et al., 2020).

Following explicit instruction, learners with ASD made
gains on researcher-made and standardized vocabulary
measures. Researcher-made measures monitored depth of
understanding by requiring participants to define (i.c.,
“What does X mean?”) target words (Roux et al., 2015b;
Solari et al., 2020; Solis et al., 2021), provide a synonym
(“What is another word for X?”) of the target word (Solis
et al., 2021), or use the word in a sentence (Solari et al.,
2020; Solis et al., 2021). This ability to provide definitions
and synonyms of words indicates a greater depth of under-
standing than labeling (Oakhill et al., 2015). In group design
studies, participants outperformed control groups (Roux
et al., 2015b; Solari et al., 2019) on researcher-developed

measures, and in a single case design study, variability was
noted, but participants did increase their performance on
vocabulary knowledge probes (Solis et al., 2021). In one
study, participants outperformed the control group on a
standardized measure of expressive vocabulary (Expressive
Vocabulary Test 2™ edition; Henry & Solari, 2020). This is
a promising finding as gains on standardized measures of
vocabulary not explicitly taught in the intervention are often
difficult to achieve (Elleman et al., 2009).

In addition to decoding and language comprehension
(i.e., vocabulary and listening comprehension), the social
cognition of learners with ASD is linked to reading compre-
hension with higher scores on measures of autism symp-
tomatology associated with lower scores on measures of
reading comprehension (e.g., Mclntyre et al., 2017a;
Mclntyre et al., 2018; Ricketts et al., 2013). Recent investi-
gations also indicate a relationship between performance on
measures of reading comprehension and Theory of Mind or
the ability to infer others’ perspectives, predict behaviors,
and understand the feelings of self and others (e.g., McIntyre
et al., 2018; Ricketts et al., 2013). Causal inferences in nar-
rative text often involve interpreting the thoughts, feelings,
intentions of others, and linking those to causal events
(Guajardo & Cartwright, 2016; Losh & Capps, 2003), and
learners with ASD generally have trouble making causal
inferences about internal states (Capps et al., 2000). Further
evidence suggests learners with ASD find making infer-
ences related to emotion particularly challenging, and this
difficulty does not decline over time or when language
improves (Bodner et al., 2015). Therefore, to improve com-
prehension of narrative text, some direct instruction of
vocabulary terms associated with emotion will likely be
required by drawing the attention of learners with ASD to
the mental states of the characters (Randi et al., 2010) and
scaffolding causal connections between character mental
states and actions (Frith & Happé, 1999).

To our knowledge, there are no studies explicitly teach-
ing emotion vocabulary words encountered in narrative
text. Therefore, the purpose of this study was to investigate
the effects of explicit instruction of emotion vocabulary on
the emotion vocabulary knowledge of young children with
ASD (6- to 7-year-olds). The following research question
was explored:

Research Question 1: What is the effect of direct emo-
tion vocabulary instruction on the emotion vocabulary
knowledge of 6- to 7-year-old students with ASD?

Method

Participants and Setting

Participants were recruited from a private school in the
southeastern United States that serves students with
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Table I. Student Demographics Information.
PPVT-4 EVT-2 GARS-3 TEC

Students Age Gender SS PR SS PR Probability of ASD Autism Index Pre-Raw Post-Raw
Al 6.10 M 88 21 8l 10 Very Likely 74 14 17

By 75 M 88 21 95 37 Very Likely 80 I 18

Ct 6.10 M 9l 27 8l 10 Very Likely 78 I 12

Li 6.3 F 85 16 92 30 Probable 59 14 16

Note. PPVT-4 = Peabody Picture Vocabulary Test, Fourth Edition; EVT-2 = Expressive Vocabulary Test, Second Edition; SS=Standard Score;
PR=Percentile Rank; GARS-3 = Gilliam Autism Rating Scale, 3rd edition; TEC = Test of Emotion Comprehension; ASD = autism spectrum disorder.

disabilities in kindergarten through 12th grade. The teacher
was asked to identify potential participants who met the fol-
lowing criteria: (a) diagnosis of ASD, (b) the ability to
answer questions verbally in short phrases (2- to 3-word
combinations) or sentences, (c) enrolled in kindergarten,
first or second grade. One teacher identified three males and
one female with a diagnosis of ASD. The classroom teacher
was a Hispanic female with more than 5 years of teaching
experience in early elementary grades. She had a bachelor’s
degree and was certified in special education. All partici-
pants received their education in the same classroom with
another four students with disabilities.

To determine the child’s current receptive and expressive
vocabulary knowledge, the researchers administered (a) the
Peabody Picture Vocabulary Test, Fourth Edition (PPVT-4)
and (b) the Expressive Vocabulary Test, Second Edition
(EVT-2). The Test of Emotion Comprehension (TEC) was
also administered to assess participant understanding of
emotions. This test measures nine components of emotion
understanding including recognizing facial emotions and
interpreting emotions in different contexts/situations. All
participants received their ASD diagnosis from a medical
professional (i.e., psychologists/pediatricians). To confirm
an ASD diagnosis, the teacher completed the Gilliam
Autism Rating Scale, 3rd edition (GARS-3). See Table 1 for
scores on all measures.

Al was a 6-year-old White male diagnosed with ASD. Al
received speech/language and occupational therapy ser-
vices. His Individualized Education Program (IEP) goals
included improving reading comprehension and under-
standing emotions. His teacher and therapists used a token
economy to keep him motivated during reading instruction.
By was a 7-year-old White male with ASD. He received
speech/language, physical, and occupational therapy at
school. By easily got upset with small routine changes and
responded by yelling, kicking, and/or crying. His teacher
and behavior therapists used a token economy system to
reinforce engagement in academic instruction by earning
small breaks outside, playing with his favorite toys, and so
on. His IEP goals included identifying and regulating his
emotional state and working on reading comprehension. Ct
was a 6-year-old White male with ASD. He received speech/

language, physical and occupational therapy at school. His
IEP objectives targeted improving his reading skills and
regulating his emotions. Li was a 6-year-old White female.
She received speech/language and music therapy at school.
Li had difficulty controlling her emotions and became upset
quickly. Teachers and therapists used a token economy to
encourage her to engage in instruction.

Intervention and probe conditions were delivered in a
one-on-one format. Most sessions were conducted in a quiet
room at the participant’s school. If this room was occupied,
a private table in the common area of the library was used.

Dependent Variable

Baron-Cohen’s developmental survey of emotion words
(Baron-Cohen et al., 2010) was used to determine the tar-
get emotion vocabulary words. This survey study identi-
fied 336 emotion words. Teachers and parents rated
whether children of a specific age (ages 4-16) “clearly
understood,” “possibly understood,” ” or “not understood”
each word. Target emotion words included words (a) that
parents and teachers rated as being understood by 75% of
4- to 8-year-old children and (b) were also found in the
storybooks.

Prior to baseline, research assistants administered a pre-
test of five storybooks that each included three vocabulary
words identified in the survey of emotion words (Baron-
Cohen et al., 2010). The pre-test required children to (a)
define the target word and (b) provide contextual examples.
To be included, participants had to score a 0 on all 3 target
words in four of the five storybooks (see Table 2). All par-
ticipants met these criteria. Storybooks were randomly
assigned to conditions. A list of storybooks, target vocabu-
lary words, and definitions are in Table 3.

The primary dependent variable was the percentage of
correct responses on vocabulary probes. For each target
word, two questions were asked to determine whether par-
ticipants could (a) define the word (e.g., “What does excited
mean?”’) and (b) provide examples of the word (e.g., “What
makes you feel excited?”). Verbal responses were recorded
and coded using the scoring system in Table 2. Participants
could score a maximum of 9 points on each probe.
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Table 2. Scoring System for Expressive Vocabulary.

Points Criteria Sample response for “excited”
3 Complete knowledge and examples
Child provides a definition and an example(s) Looking forward to something good.
Child provides a synonym for the word and an example(s) Having a new baby, birthday, candy (any examples make
sense to be excited).
Thrilled or delighted
2 Complete knowledge
Child gives multiple examples (more than one) Having a new baby/friends, going to a party, Disneyworld
Child provides a definition or a synonym Looking forward to something
Thrilled, Delighted
| Partial knowledge
Child provides proper use of the word or only one example Feel good, jumping
Birthday cake
Child clearly demonstrates the target word Demonstrate excited face or behavior such as jumping
up and down
0 No knowledge

Child provides no response or an inaccurate response

Child repeats the target word

Falling down, sad, laughing

Table 3. Target Emotion Words and Definitions by Storybooks.

Storybooks Words Definitions
Little Tiger’s Big Surprise Excited Happily look forward to something
Upset Feeling sad and mad
Pleased Feeling happy
Knuffle Bunny Free Brave Feeling not afraid
Thankful Feeling good or happy about something that happened
Proud Happy about something you or someone has done
Shark Detective Lonely Want to be with other people when you are by yourself
Love Liked something or someone a lot
Grateful Feeling happy about what you have
The Monster of the Wood Scared/Frightened To be afraid of something or someone
Safe Free from getting hurt
Calm Feeling good and not worried
Franklins’ Bad Day Grumpy When someone get easily mad at something
Furious Really really angry
Puzzled To not understand something

Interobserver Agreement

The first author and a research assistant (RA) coded all data.
The RA was a master’s student in special education. The
first author and RA watched videos from a prior share book
reading study that also targeted vocabulary knowledge until
they reached a minimum of 90% agreement on three of five
consecutive videos. Once reliable, the first author served as
the primary coder, and the RA coded a randomly selected
30% of sessions from each study phase (probe, intervention,
and control conditions). All probe responses were recorded
verbatim and double scored. For Al, interobserver agree-
ment (IOA) was 93.4% (91%—100%) in intervention, 95.6%
(3%—-100%) in control, and 100% in probe conditions. For
By, IOA was 95.2% (93%-100%) in intervention, 96.8%

(94%—100%) in probe, and 100% in control conditions. For
Ct, IOA was 97.3% (86.2%—-100%) in intervention, 97%
(93%—-100%) in probe, and 100% in control conditions. For
Li, IOA was 100% in intervention, 98.2% (95%—-100%) in
probe, and 97% (91%—-100%) in control conditions. Coders
reached 100% agreement after discussion.

Experimental Design

A multiple probe across word sets was used to determine the
impact of the intervention on participant vocabulary knowl-
edge. A multiple probe design allows the researcher to collect
baseline data intermittently over the course of the study,
thereby limiting participant fatigue associated with long-
baseline conditions. In this study, the multiple probe design
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was presented in phases to form their own condition (Gast
et al., 2018, p. 246). This design is appropriate as academic
skills are more likely irreversible (Ledford & Gast, 2018).
The independent variable was introduced following an initial
probe phase consisting of at least three data points. Then,
intervention on the first set of target words was implemented
until the participant reached the criteria. To meet the criteria,
the participants scored at least 3 points (see Table 2) for each
vocabulary word on the last two consecutive days of inter-
vention. After reaching the criteria, vocabulary probes were
administered in a second probe phase. These procedures con-
tinued for the third and fourth word sets.

Procedures

The interventionists included a doctoral candidate and three
undergraduate assistants with prior experience serving stu-
dents with disabilities. All undergraduate students were part
of a university undergraduate research opportunity pro-
gram. To develop child-friendly definitions (Beck et al.,
2002), children’s dictionaries and English language learner
online dictionaries (e.g., Merriam-Webster, Learners dic-
tionary) were used. Definitions of emotion words were kept
short. Faculty with expertise in vocabulary development
and intervention and elementary teachers reviewed the defi-
nitions to determine whether the definition was representa-
tive, child-friendly, and whether the word is important for
children in kindergarten through second grade to learn/
know. Reviewers agreed that “the definition is kid-friendly,”
“the definition is representative (culturally sensitive),” and
“the word is important to teach in K to 2 grade.” Based on
recommendations, four definitions were revised. The inter-
vention was delivered 5 days a week for 10 weeks. Each
session took approximately 25 min.

Materials

Five age-appropriate storybooks of high interest for chil-
dren in kindergarten through second grade with three devel-
opmentally appropriate emotion words selected (see
Table 3). The Go Book app was used to pre-teach words
during the intervention. Example materials are available
upon request. All sessions were video recorded for coding
purposes.

Probe Condition

The researcher administered probes, and all administration
and scoring procedures followed those outlined in the depen-
dent variable section. In all probe sessions, participants were
asked to define the target word and the function of the word.
If the participant provided no response after 5 s or incorrect
response, the researcher moved to the next item without pro-
viding any feedback or error correction.

Intervention

The intervention is a package consisting of (a) a pre-teach-
ing activity, (b) reading aloud with questioning, and (c) sys-
tematic instruction. The same book was used repeatedly
until participants reached the criteria. The Go Book app was
programmed with 5 prompts for each target word to provide
several opportunities to experience the target word.
Specifically, the app asked participants to (a) identify the
target word, (b) repeat the target word, (c) provide a defini-
tion of the target word, (d) identify the target word among
three visual options, (e) watch a video depicting the target
word in context and model the target word (e.g., Show me
your happy face), (f) repeat the definition of the target word,
and (g) select the correct illustration of the target word
among visual options (e.g., “Which picture shows looking
forward to something?””). The pre-teaching activity was
repeated at the beginning of each intervention session.

Following the pre-teaching activity, the interventionist
read the story aloud. During the reading, the interventionist
asked 12 scripted questions corresponding to storybook
pages containing the target vocabulary (e.g., “How does
mother tiger feel?””). Two questions about each target word
were asked twice on different pages (four questions total
per word) in the storybook. After asking a question, the
interventionist evaluated the response and confirmed a cor-
rect response (e.g., “Yes, mother tiger is excited.”) or pro-
vided a direct model and followed no or an incorrect
response (e.g., “Mother tiger is excited. Say, excited.”).
Regardless of the level of prompting, the interventionist
expanded correct responses by providing an example (e.g.,
“I am excited because I am going on vacation.”). The inter-
vention continued until participants reached the mastery
criteria (i.e., scoring 3 points for each vocabulary word for
2 consecutive days).

Control condition/repeated reading. The control condition
included a repeated reading of the storybook without the
pre-teaching activity. The only difference between the con-
trol and intervention condition was the instructional proce-
dures (no pre-teaching of vocabulary words, no feedback on
responses for the questions, and no expansion for the ques-
tions). The same storybooks were repeatedly read, and
interventionists asked the same questions during reading.
The repeated reading phase ended once the data were stable
or descending for at least 3 consecutive days.

Comprehension test/generalization. The interventionist asked
five comprehension questions after the book reading. The
questions included one about the character (e.g., “Who was
excited?”), one about an event (e.g., “What happened when
little tiger tried to find someone to play with?"), one about a
problem or solution (e.g., “Why could no one play with little
tiger?”), one or two questions about the cause of a target
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Table 4. Comprehension Scores for Four Storybooks.

Participants’ comprehension scores

Books Al By Ct Li
Book Set | 35 2.6 2.8 3

87% F 58% | 58% F 50% | 70% F 46% | 50% F 66% |
Book Set 2 3.6 35 1.8 34

83% F 66% | 90% F 56% | 60% F 20% | 90% F 53% |
Book Set 3 3 33 2.6 4.1

81%F41%I 66% F 66% | 78% F 33% | 78% F 85% |
Mean Sets -3 34 3.1 2.4 35
Control Book 32 2.2 1.2 2.4

80% F 53% | 90% F 13% |

30% F 20% |

60% F 33% |

Note. F = Fact Questions; | = Inference Questions.

emotion (e.g., “Why was Little Tiger upset?”’). Following an
incorrect or no response within 5 s, the researcher moved to
the next item. Questions answered correctly within 5 s were
coded as independent, and no or incorrect responses were
coded as incorrect.

Procedural fidelity. Prior to the study, interventionists reached
90% accuracy twice on fidelity checklists. Fidelity checklists
for each condition included procedures to ensure the inter-
ventionist conducted the study as intended. All coders
received training until they reached a minimum of 90%
agreement on three out of five consecutive mock videos. A
randomly selected 30% of the sessions from each condition
for each participant was coded. For Al, the procedural fidelity
was 100% for intervention, control, and probes. For By, the
mean was 98.25% (96%—100%) for the intervention and
100% for the probe and control. For Ct, the mean was 99.6%
(97%—100%) for the intervention and 100% for the control
and probes. For Li, the mean was 96.5%(94%—100%) for the
intervention and 100% for the probe and control.

Social validity. A Likert-type scale based on the Reichow’s
criteria for social validity (Reichow et al., 2008) was devel-
oped. The scale (i.e., strongly disagree, disagree, neutral,
agree, and strongly agree) included questions that asked the
classroom teacher about the usefulness, importance, and
feasibility of the intervention (see Table 4). In addition,
elementary school teachers and faculty with a background
in vocabulary intervention rated the selected vocabulary to
determine if the definitions were student-friendly and
important to teach children in grades K-2.

Results

Figures 1 to 4 present data from all conditions by target
word set (a total of four word sets) for each participant. The
graphed data represent the percentage of correct responses
on the expressive vocabulary knowledge probe (probe

conditions) and vocabulary knowledge questions (interven-
tion conditions) by target word set.

Al

Al’s correct responses in the first Word Set 1 probe phase
ranged from 0% to 11% (mean 4%). Once intervention was
introduced, Al immediately answered questions correctly
and reached criterion after seven sessions. In the second
probe condition, Al’s percentage of correct responses
increased ranging from 66% to 88% (mean 73%) demon-
strating a shift in level. In the remaining 3 probe phases,
Al’s percentage of correct responses decreased but remained
higher than the initial probe condition ranging from 55% to
100% (mean 76%). There was no overlap between probe
phases prior to and following intervention.

In the initial Word Set 2 probe condition, Al demon-
strated a decreasing trend with scores ranging from 0% to
44% (mean 12%). Al immediately answered questions
correctly when the intervention was introduced, reaching
criterion after six sessions. In the probe phase following
intervention, Al’s percentage of correct responses
increased ranging from 55% to 88% (mean 77%). Data on
the remaining probes reflects variability with scores rang-
ing from 44% to 100% (mean 72%). Although some over-
lap is noted, the majority of data points exceed the initial
probe.

In Word Set 3, Al’s percentage of correct responses in
probe phases prior to intervention ranged from 0% to 11%
(mean 4%). When the intervention was introduced, Al
immediately answered questions correctly with correct
responses ranging from 42% to 100% (mean 66%). He
reached criteria after eight sessions. In the following probe
condition, Al’s percentage of correct responses was variable
ranging from 44% to 88% (mean 62%) and remained vari-
able in the final probe condition ranging from 55% to 88%
(mean 73%). Although variable, data in probe conditions
remained higher than phases prior to intervention with no
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Figure 4. Percentage of correct responses for Li.
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overlap. An error analysis indicates Al’s errors reflected his
inability to supply definitions of some words consistently,
but he consistently gave an example of the word in
context.

In the control condition, Al’s percentage of correct
responses in the initial probe phases was variable ranging
from 0% to 44% (mean 13%), a decreasing trend. During
the repeated reading phase, Al answered some vocabulary
knowledge questions correctly with scores ranging from
25% to 42% (mean 32%). His performance remained rela-
tively stable with a rate of correct responses much lower
than intervention phases. When the probe phase was rein-
troduced, Al’s scores ranged from 11% to 33% (mean 26%)
overlapping with previous probe phases.

By

By’s percentage of correct responses in the initial probe
condition for Word Set 1 ranged from 0% to 44% (mean
31%). He immediately responded correctly to questions
when the intervention was introduced. During the interven-
tion, his scores ranged from 83% to 100% (mean 90%). He
reached the criteria after the sixth session. His scores on the
probe following intervention ranged from 55% to 66%
(mean 62%) which demonstrates a shift in level from the
first probe. In the remaining three probe phases, By’s per-
centage of correct responses ranged from 11% to 77%
(mean 46%). However, in the last two probes (Probe 5 and
6), he started to refuse to answer questions responding to
only one or two questions. Data indicate By did not main-
tain his gains following intervention; however, it is unclear
because of his refusal to answer questions.

For Word Set 2, the initial probes before intervention
ranged from 0% to 55% (mean 21%). When the interven-
tion was introduced, By immediately began to correctly
answer questions about vocabulary ranging from 42% to
75% (mean 63%). He reached the criteria after nine ses-
sions. On the probe following the intervention, By’s per-
centage of correct responses ranged from 55% to 77%
(mean 62%) with 2 points overlapping with initial probes.
Data in the remaining probe conditions were variable rang-
ing from 0% to 44% (mean 18%). By refused to answer
questions, hence it is unclear whether he maintained his
knowledge of the target words.

Initial probes on Word Set 3 ranged from 22% to 44%
(mean 18%). After the intervention, By’s scores ranged from
50% to 92% (mean 75%). He reached the criteria after six
sessions. Scores on the probe immediately increased follow-
ing intervention ranging from 11% to 66% (mean 40%). In
the remaining probe conditions, By refused to respond to
questions and his percentage of correct responses decreased
ranging from 11% to 33% (mean 15%) with data points in
probe conditions 4 and 5 overlapping with the initial probe.
An error analysis indicates that By consistently provided a

definition and examples of the target words. His incorrect
responses reflected his refusal to respond to questions.

In the control condition, By’s percentage of correct
responses in the initial probe phases showed a decreasing
trend with scores ranging from 0% to 33% (mean 9%).
During repeated reading, By answered some questions cor-
rectly but his scores were lower in this condition than the
previous intervention conditions. His scores ranged from
16% to 42% (mean 30%). The probe immediately following
repeated reading ranged from 0% to 33% (mean 11%).
There was an overlap between the initial probes and the
probe following the repeated readings.

Ct

Word Set 1 data were stable in the first probe phase ranging
from 0% to 11 (mean 2%). When the intervention was intro-
duced, Ct immediately responded to questions correctly
meeting criteria after 6 sessions. His performance on the
second probe increased ranging from 22% to 33% (mean
26%) but was considerably lower than his performance dur-
ing reading. Coders noted a decline in treatment fidelity as
the interventionists failed to ask Ct to repeat a direct model
following an incorrect response. The interventionists were
retrained by the first author until they reached 100% integ-
rity on the checklist. After the booster training session,
treatment integrity remained above 95%, and Ct’s percent-
age of correct responses in the intervention condition
improved ranging from 66% to 92% (mean 85%). In the
remaining probe conditions, Ct’s scores remained consis-
tent with scores ranging from 66% to 88% (mean 73%).
There was no overlap between initial probe phases and
probe phases following the intervention.

Initial Word Set 2 probe phases showed a declining trend
with scores ranging from 0% to 22% (mean 6%). Ct imme-
diately answered questions correctly when the intervention
was introduced reaching criteria after the fifth session. His
scores on the probe following intervention ranged from
58% to 83% (mean 75%). Ct’s scores maintained ranging
from 55% to 100% (mean 77%) and 66% to 88% (mean
77%) in the final probe conditions. There was no overlap
between probes prior to and following intervention.

Ct’s Word Set 3 probe phases data prior to intervention
ranged from 0% to 11% correct (mean 2%). Once interven-
tion was introduced, Ct immediately answered questions
correctly reaching the criteria on the eighth session and his
percentage of correct responses ranged from 50% to 92%
(mean 78%). Following the intervention, a clear shift in
level occurred in the probe phase with scores ranging from
77% to 88% (mean 88%). There was no overlap. Ct main-
tained his scores ranging from 88% to 100% (mean 92%) in
subsequent probe conditions. Error analysis indicates that
Ct consistently provided a definition of the target words. If
he missed an item, he was unable to give an example.
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In the fourth/control phase, Ct’s scores in the probe con-
ditions prior to repeated reading ranged from 0% to 11%
(mean 2%). Ct answered some questions correctly ranging
from 16% to 42% (mean 26%). When the probe phase was
reintroduced, Ct consistently scored a 0 on the probe indi-
cating overlap with previous probe phases.

Li

Word Set 1 initial probe data were variable with the percent-
age of correct responses ranging from 0% to 33% (mean
13%). When the intervention was introduced, Li immedi-
ately increased her percentage of correct responses and her
scores ranged from 42% to 91% (mean 64%). Once she
reached the criterion after 7 days, her performance on the
second probe was higher than initial probe levels ranging
from 33% to 88% (mean 55%) but considerably lower than
her performance during reading. Coders noted a lack of
treatment fidelity as interventionists failed to ask Li to
repeat direct models and expand. The interventionists were
retrained by the first author until they reach 100% on the
integrity checklist. After the booster training session, treat-
ment integrity remained above 93%. Li’s scores during
intervention ranged from 75% to 100% (mean 85%), and
she reached the criteria after 12 sessions. On the probe
immediately following the intervention, Li’s scores ranged
from 44% to 100% indicating variability, but in her percent-
age of correct responses, there was no overlap with the ini-
tial probe phase. Li maintained similar levels of correct
responses on the vocabulary knowledge probe in later
probes, with scores ranging from 44% to 77% (mean 63%)
correct on the vocabulary knowledge across final phases.

Initial Word Set 2 probe conditions demonstrated a
decreasing trend with Li’s scores ranging from 0% to 22%
(mean 5%) correct on the vocabulary knowledge probe.
However, she started to answer questions correctly when
the intervention was introduced. Li reached criterion during
intervention after seven sessions with scores ranging from
50% to 100% (mean 81%). In the probe condition following
the intervention, Li’s scores ranged from 66% to 100%
(mean 87), and there was a change in level. The remaining
probe conditions reflect variability with scores ranging
from 66% to 100% (mean of 86.5%), but she maintained
higher levels of correct responses after the intervention.
There was no overlap between probes before and following
the intervention.

For Word Set 3, the probes before intervention ranged
from 0% to 22 (mean 6%) and show a decreasing trend.
When the intervention was introduced, Li immediately
started to respond to questions correctly. She reached the
criteria after seven sessions and her scores ranged from
66% to 100% (mean 81%). The next probe after interven-
tion ranged from 77% to 100% (mean 88%), and her final
probe phase is consistent ranging from 66% to 100% (mean

81%) correct. There was no overlap between initial probes
and probes following the intervention. Error analysis indi-
cates that Li occasionally was unable to provide a definition
for a target word, but she consistently gave examples of
words in context.

In the control phase, Li’s percentage of correct responses
in probe conditions prior to repeated reading ranged from
0% to 11% (mean 6%) and demonstrated stability. During
the repeated reading phase, she answered some of the
vocabulary knowledge questions correctly but her scores
were lower than previous intervention conditions and highly
variable ranging from 16% to 50% (mean 38%). In probe
phases following the intervention, Li’s percentage of cor-
rect responses ranged between 0% and 22% (mean 7%).
Li’s scores in the probe conditions following intervention
indicated overlap between baseline and probes following
repeated reading.

Comprehension Scores

Table 4 shows the percentage of correct responses (maximum
5 points) to fact and inference questions. Mean data indicate
arange between 2.4 (48%) and 3.5 (70%) correct on the com-
prehension test in intervention and 1.2 (24%) to 3.2 (64%) in
the control condition. Participants responded correctly to fact
questions more often than to inference questions.

Social Validity

The teacher strongly agreed with all items on the Likert-
type scale (see Table 4). The teacher also remarked that she
was impressed with the progress the students’ made and that
they used emotional vocabulary more often in the class-
room. In addition, all participants increased their scores
from pre- to post-test on the TEC improving their ability to
recognize facial expressions and interpret emotions.

Discussion

This study used a multiple probe across word sets design to
investigate the effects of explicit emotion vocabulary
instruction on the vocabulary knowledge of four 6- to 7-year-
old children with ASD. This is the first study to explicitly
teach emotion vocabulary to school-age children with ASD
while reading popular trade books aloud. Visual analysis
showed that all four participants increased their vocabulary
knowledge after intervention suggesting explicit instruction
helped learners with ASD define emotion vocabulary words
and give examples or synonyms of those words. All partici-
pants maintained higher levels of correct responses on the
vocabulary knowledge probe after the intervention. The
addition of repeated reading as a control condition suggests
that repeatedly reading storybooks with emotion vocabulary
was insufficient for children with ASD to learn target words.
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Findings from this study add to the research base on
vocabulary instruction for learners with ASD by adding
additional evidence that children with ASD can learn tar-
geted vocabulary from the narrative text when directly
taught with few adaptations (Roux et al., 2015b; See Henry
& Solari, 2020; Solari et al., 2020). Taken together these
findings are important as vocabulary knowledge is linked to
reading comprehension (e.g., Davidson et al., 2018; Lucas
& Norbury, 2015). This study taught vocabulary knowledge
to young children with ASD (ages 6—7) who are still learn-
ing to read. Studies in young children with ASD that explic-
itly target the early reading skills associated with future
reading comprehension like vocabulary knowledge may
limit some of the challenges they are likely to experience
once expected to read for meaning.

Oakhill and colleagues (2015) have described several lev-
els associated with the depth and breadth of knowing a word.
The breadth of knowledge requires labeling or recognizing.
One indicator of depth is when the child supplies the defini-
tion of a word and/or a synonym (Oakhill & Cain, 2017). This
study required children to demonstrate the depth of under-
standing by providing a definition we well as examples and/or
a synonym. Although participants often provided the defini-
tion taught, they occasionally defined the term in their own
words and gave personal examples. For instance, By
responded to the definition of “brave” as “you are like a prince
fighting a monster.” Al reported that ““ I am very grumpy when
I wake up” and “I am furious when someone punches me.” Li
reported that “I feel safe when daddy drives the new van.”
Putting the definition in their own words and giving relevant
examples from their own lives shows an ability to connect
what they learned to their own lives. Well-connected semantic
representations of words are helpful to relate not only to a
word’s meaning in the text but also help connect that meaning
of the familiar concepts (Oakhill & Cain, 2017). Among all
the words on the age-appropriate emotion word list (Baron-
Cohen et al., 2010), some may have been harder for partici-
pants to learn depending on prior knowledge, exposure, and
so on. When students did not earn a point on the probe, they
were typically unable to supply a definition. Children might
need more opportunities in different contexts to demonstrate
the depth of knowledge of some words.

During reading, participants were also asked to apply
their understanding of emotions and take the perspective of
others, skills linked to reading comprehension (Atkinson
et al., 2017). Comprehending narrative text requires readers
to understand how events influence behaviors including
emotions (Oakhill et al., 2015), a skill especially difficult
for learners with ASD (Bodner et al., 2015). To determine
the impact of teaching vocabulary knowledge on listening
comprehension, participants were asked questions about the
character, events, and the connection between events and
emotions after each reading. Although the participating
children increased their percentage of correct responses on

the vocabulary knowledge probe, this did not transfer to the
comprehension measure. Generally, scores on the compre-
hension measure were higher in intervention conditions
than the repeated reading condition (mean 1 point) indicat-
ing vocabulary instruction may have had some influence on
scores. On this measure, participants often answered more
fact than inference questions correctly. For example,
although they defined “scared,” some of the students were
unable to explain why the character was scared or how we
can tell the character is scared. This is surprising as partici-
pants did answer similar questions during the intervention,
but they had trouble generalizing their responses to the
probe following the intervention. This may be a reflection
of time lapsing as learning the word in context, the removal
of scaffolding, and/or the question posed. It may also be
that children with ASD need more time and opportunity to
make inferences using their newly learned vocabulary.

Implications for Practice

This has implications for instruction as the Common Core
State Standards often reference character perspectives (e.g.,
“Describe characters in a story and explain how their actions
contribute to the sequence of events.”). Because students
with ASD have difficulty taking the perspectives of others
and understanding social contexts (Brown et al., 2013),
teaching perspective-taking through books may potentially
build theory of mind (ToM) (Randi et al., 2010). Teachers
might use inexpensive apps and storybooks because they
are rich in vocabulary including emotion words and
cost-effective.

This study incorporated several evidence-based prac-
tices shown to improve a variety of skills for children and
youth with ASD. Similar to prior studies (Roux et al.,
2015b; Solis et al., 2021), pre-teaching was useful to intro-
duce new words prior to exposure to text. This study also
included questioning and making comments, which has
increased the word learning of typically developing chil-
dren (e.g., Coyne et al., 2007) and learners with ASD (e.g.,
Solis et al., 2021).

There are commercially available curriculum sets includ-
ing DVD, storybooks, and other materials to teach emo-
tions, but many teachers are unable to purchase these
expensive curricula. Teachers can use any storybooks that
include context and emotion words to teach emotion vocab-
ulary and perspective-taking. In this study, popular, widely
available storybooks that included emotion words were
used. The cost of the storybooks is affordable, and most
schools are more likely to have storybooks in the library.

Previous research also successfully used technology to
create to teach vocabulary to students with ASD (Knight
et al., 2015). Flexible apps provide another way to address
the individual needs of learners with ASD. This study used
the Go Book app, and researchers embedded explicit
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instructions. The app is inexpensive and easy to program.
Creating materials takes time initially, but teachers can easily
share the app once created.

Limitations

Several limitations were encountered. First, because this is
an SCRD study with a limited number of participants, the
findings are not generalizable. Second, re-training was
required of an interventionist, which provided additional
exposure to the target words in two conditions. Replication
is needed with a more diverse population of learners with
ASD including learners with more limited verbal ability.
Although students with ASD learned emotion vocabulary, it
is unclear if they used newly acquired vocabulary in other
contexts. Future research should add measures of word use
in a variety of contexts (e.g., playground, lunch).

Future Research

Vocabulary instruction is helpful to increase comprehension
scores, but it is not sufficient. Scores on the comprehension
measure were variable especially when participants were
required to generate an inference. Learners with ASD might
benefit from additional inference-making strategies. For chil-
dren who struggle to make inferences from the text, Oakhill
et al. (2015) recommended that shared storybook reading
instruction include asking inference questions paired with
meaningful discussion. Studies should continue to investigate
ways to assist learners with ASD in making causal inferences
beginning in the earliest grades as these skills tend to emerge
in the preschool years (Cain & Barnes, 2017; Tompkins et al.,
2013). Future research should also address the relationship
between teaching emotion words and increases in ToM mea-
sures. Finally, in the future, teachers or parents familiar to stu-
dents should deliver the intervention to determine feasibility.
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