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Abstract 

Small-group interventions involving multisensory techniques when teaching letter knowledge to 

Kindergarten students in the English language have not been researched. It is important to 

research the use of multisensory techniques in small-group instructional efforts when teaching 

letter knowledge because letter knowledge contributes to students’ gaining reading abilities; and, 

reading abilities, in turn, contribute to students’ academic success (Gellert & Elbro, 2017; Huang 

& Konold, 2014; Musti-Rao & Cartledge, 2007). The purpose of this quantitative quasi-

experimental study was to determine whether small group instruction involving multisensory 

techniques had an impact on Kindergarten students’ letter knowledge. The study divided 30 

Kindergarten students into two groups: a treatment group, who received the small-group 

intervention using multimodal methods when teaching letter names, and a control group who 

received standard of care. Data were analyzed by conducting both independent and paired 

samples t-tests. The results indicated that the treatment group made a small gain in their mean 

score (i.e., an increase in the treatment group’s mean score from 30.07 to 31.47), showing that 

the intervention had a positive impact; however, this impact was not statistically significant. 

Based on the results, teachers can see the potential impact that the small-group instruction 

involving multisensory techniques can have on their students’ letter knowledge. Therefore, the 

small-group instruction can supplement the regular literacy instruction. Additionally, the 

intervention could lead to research into interventions using multisensory techniques for the other 

early reading skills (i.e., phonological awareness and phonemic awareness). 

Keywords: Multisensory techniques, Kindergarten, letter knowledge, and small-group 

instruction 
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Implementing Multisensory Techniques when Teaching Letter Knowledge 

Literature Review 

 Numerous research studies indicate that reading difficulties are noticed as early as 

Kindergarten (Gellert & Elbro, 2017; Helf, Cooke, & Konrad, 2014; Huang & Konold, 2014; 

Musti-Rao & Cartledge, 2007; Noltemeyer, Joseph, & Kunesh, 2013). Difficulty with reading is 

a significant issue for many early elementary school students, which is problematic as struggling 

readers will likely encounter academic challenges later in their schooling (Gellert & Elbro, 2017; 

Helf et al., 2014; Huang & Konold, 2014; Musti-Rao & Cartledge, 2007; Noltemeyer et al., 

2013). For example, Noltemeyer and colleagues (2013) found that young children starting 

Kindergarten without the necessary reading skills (i.e., phonemic awareness, phonological 

awareness, and letter knowledge) move on from kindergarten continuing to display continued 

challenges with these skills. Results indicated that students who did not demonstrate adequate 

skills in phonemic awareness, phonological awareness, and letter knowledge were at risk for 

later academic failure. Furthermore, these deficiencies in early reading skills may impact 

students in the upper grades, as difficulties in reading may lead to academic challenges in all 

content areas (Musti-Rao & Cartledge, 2007). To better understand how deficiencies in early 

reading skills may impact students in the upper grades, one must examine the components of 

early reading skills.  

Reading Skills 

 Early reading skills (i.e., phonemic awareness, phonological awareness, and letter 

knowledge) are made up of multiple unique components that each contribute to learning how to 

read (Gellert & Elbro, 2017; Helf et al., 2014; Musti-Rao & Cartledge, 2007; Noltemeyer et al., 

2013). Phonemic awareness is the ability to manipulate sounds into words and vice versa 

(Noltemeyer et al., 2013). For example, students can use the sounds /m/, short /o/, and /m/ to 



IMPLEMENTING MULTISENSORY TECHNIQUES 2 
 

create the word mom and break down the word mom into the individual sounds /m/, short /o/, and 

/m/. Phonological awareness is a broad set of skills that include phonemic awareness, syllable 

awareness (i.e., the understanding that words are composed of syllables), onset and rime 

identification (i.e., the ability to name the beginning and ending parts of words), and the 

connection between letter names and the sounds they represent (Anthony & Francis, 2005). 

Students who possess phonological awareness are capable of building words from sounds and 

breaking down words into sounds. Additionally, students can identify the onset blend /bl-/ and 

the rime /-ack/ to form the word black; and connect the letter, k, to the sound it represents, /k/. 

The third early reading skill is letter knowledge, which is the identification of letter names (Bara, 

Gentaz, Cole, & Sprenger-Charolles, 2004). For example, when students are presented with the 

letter, g, they can state that the letter is g (i.e., they know the name of the letter itself). These 

early reading skills are all essential in reading acquisition because they build upon one another 

(i.e., phonological awareness is built upon phonemic awareness which is built upon letter 

knowledge). Therefore, it is necessary that students gain the essential instruction needed to 

master each of these early reading skills if they are to be successful throughout the reading 

process.  

 Without phonemic awareness, phonological awareness, and letter knowledge, students 

will struggle with reading. In particular, phonemic awareness is important in predicting students’ 

success with reading; even though it relies mainly on their ability to manipulate sounds into 

words and vice versa (Musti-Rao & Cartledge, 2007; Noltemeyer et al., 2013; Oslund et al., 

2012). Students who can manipulate sounds into words and vice versa can say that the sounds 

/k/, short /a/, and /t/ form the word cat and the word cat has the sounds /k/, short /a/, and /t/. In 

fact, multiple studies reported that students who made gains from pretest to posttest on the 
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phonemic awareness subtest indicated future reading success (Helf et al., 2014; Musti-Rao & 

Cartledge, 2007; Oslund et al., 2012; Zoski & Erickson, 2017). Students who have a better grasp 

of breaking down words into their individual sounds (i.e., phonemes) are predicted to be more 

successful with reading because the students understand that words are created from sounds; and, 

the students can change the words by changing one of the sounds (e.g., cat can be changed to the 

word bat by changing the beginning sound from /k/ to /b/). Musti-Rao and Cartledge (2007) 

determined that awareness of phonemes must be established before students learn letter names 

because letter-sound correspondence does not occur solely with letter knowledge. For example, 

students cannot make the connection that the letter, b, represents the sound, /b/, without knowing 

that the name of the letter is b. Similarly, phonological awareness builds from phonemic 

awareness. 

 With phonemic awareness, phonological awareness can be achieved because 

phonological awareness and phonemic awareness are inextricably linked. Phonological 

awareness was defined as the “full awareness of the phonological structure of speech” (Nithart et 

al., 2011, p. 346). The phonological structure is comprised of the letter-sound correspondence of 

the entire English alphabet; thus, gaining phonological awareness emphasizes orthographic 

patterns (Zoski & Erickson, 2017). Students must know the names of letters in order to connect 

the letter names to the sounds they represent, because connecting letter names in the alphabet to 

the sounds they represent establishes speech. For example, students who recognize that the letter, 

m, represents the /m/ sound are gaining phonological awareness. Phonological awareness is 

noted as essential in reading acquisition (Gellert & Elbro, 2017; Nithart et al., 2011). 

Accordingly, school professionals track students’ mastery of phonological awareness due to its 

contribution to reading acquisition. 
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Nithart and colleagues (2011) pointed out explicitly that phonological awareness 

determines reading ability for students in upper elementary grades. Thus, assessments that 

measure phonological awareness are essential to help predict students’ reading strengths and 

challenges (Gellert & Elbro, 2017). Furthermore, appropriate assessment is important to predict 

success and difficulties with reading, which can aid school personnel in developing interventions 

for reading acquisition (Gellert & Elbro, 2017; Huang & Konold, 2014; Musti-Rao & Cartledge, 

2007; Noltemeyer et al., 2013; Oslund et al., 2012). These interventions can seek to address 

students' issues with early reading skills and provide them more opportunities to gain reading 

acquisition. Moreover, reading acquisition will help students succeed academically (Musti-Rao 

& Cartledge, 2007). It becomes important to determine each component that impacts reading 

acquisition; therefore, letter knowledge must also be considered as it contributes to reading 

acquisition.  

Another important reading skill that Kindergarten students require is letter knowledge. 

Huang and Konold (2014) defined letter knowledge as knowing the letter names. Letter 

knowledge has been cited as vital to building letter-sound correspondence for the entire English 

alphabet (Musti-Rao & Cartledge, 2007). For example, students recognize that the letter, d, 

represents the /d/ sound; thus, they have developed letter-sound correspondence between the 

letter, d, and the /d/ sound. Once letter knowledge and letter-sound correspondence have been 

established, students are predicted to gain reading abilities as they progress academically (Bara et 

al., 2004; Bara, Gentaz, & Cole, 2007; Huang & Konold, 2014). Students who are predicted to 

gain reading abilities are more likely to acquire reading skills; thus, they are more likely to 

succeed academically (Gellert & Elbro, 2017; Huang & Konold, 2014; Musti-Rao & Cartledge, 

2007; Noltemeyer et al., 2013; Oslund et al., 2012). Therefore, phonemic awareness, 
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phonological awareness, and letter knowledge are required for students to develop reading 

abilities; which will help students to succeed academically (Musti-Rao & Cartledge, 2007). 

Other studies have argued that phonemic awareness has more predictive ability, but letter 

knowledge remains important. For instance, Bara and colleagues (2004) concluded that letter 

knowledge is necessary, but not essential for decoding words. Further, Gellert and Elbro (2017) 

explained that letter knowledge may not contribute to indicating later reading abilities. Notably, 

letter knowledge remains a significant reading skill, despite the argument that letter knowledge is 

less important than phonemic and phonological awareness. Letter knowledge can predict reading 

acquisition, which will help students succeed academically (Gellert & Elbro, 2017; Huang & 

Konold, 2014; Musti-Rao & Cartledge, 2007). As research has demonstrated early reading skills 

acquisition as a predictor of later academic success, it becomes important to accurately assess 

said skills to ensure remediation occurs for struggling students.  

Assessments of reading skills. As students progress through school, they are assessed in 

a multitude of ways to ensure that adequate progress is made for grade promotion. However, 

assessments do not need to only occur at the end of units and school years, but rather should be 

used formatively to help ascertain a student's ability level. In relation to reading ability, 

assessments can also be used to determine which students are at risk for becoming struggling 

readers (Gellert & Elbro, 2017; Huang & Konold, 2014; Oslund, et al., 2012). Dynamic 

Indicators of Basic Early Literacy Skills (DIBELS) is a widely-used series of assessments in the 

evaluation of literacy skills (Helf et al., 2014; Musti-Rao & Cartledge, 2007; Oslund et al., 

2012). The DIBELS assesses all areas of early literacy, but specifically, the Nonsense Word 

Fluency (NWF) and Phoneme Segmentation Fluency (PSF) subtests of the DIBELS have been 

used in several studies (Helf et al., 2014; Musti-Rao & Cartledge, 2007; Oslund et al., 2012). 
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These subtests were used to measure the dependent variables detailed in the studies (e.g., student 

progress, students’ ability to break down words into sounds, and differences in reading gains). 

Furthermore, the NWF and PSF subtests accurately measure students’ progress in phonemic 

awareness, phonological awareness, and letter knowledge (Helf et al., 2014; Musti-Rao & 

Cartledge, 2007; Oslund et al., 2012).  

Additionally, the NWF and PSF may assist educators in determining which students are 

more likely to acquire reading abilities; therefore, the educators can ascertain which students will 

succeed academically (Helf et al., 2014; Musti-Rao & Cartledge, 2007; Oslund et al., 2012). 

These subtests are often indicative of students’ later reading abilities and difficulties. The gains 

students make from these subtests strongly correlate with later reading acquisition (Helf et al., 

2014; Musti-Rao & Cartledge, 2007; Oslund et al., 2012). For instance, the PSF subtest of the 

DIBELS assessment is frequently used to measure students’ phonemic awareness (Helf et al., 

2014; Musti-Rao & Cartledge, 2007; Oslund et al., 2012; Zoski & Erickson, 2017). Other 

assessments, such as Phonological Awareness Literacy Screening for Kindergarten (PALS-K) 

and curriculum-embedded mastery checks, are used concurrently with DIBELS in order to better 

predict students’ later reading abilities and difficulties (Huang & Konold, 2014; Oslund et al., 

2012). Thus, assessments serve to identify future struggling readers and the reading skills they 

lack as well as evaluate students’ preparedness for grade promotion. By identifying future 

struggling readers and students who are prepared and unprepared for grade promotion, school 

personnel can provide interventions to students in order to help them with reading acquisition, 

which will contribute to their academic success (Gellert & Elbro, 2017; Huang & Konold, 2014; 

Musti-Rao & Cartledge, 2007; Noltemeyer et al., 2013; Oslund et al., 2012). 
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Educators, paraprofessionals, and other personnel who are concerned about students’ 

reading acquisition can determine and track which reading skills students lack using assessments, 

determine the interventions students require, plan small-group instructional efforts, and address 

the students’ gaps in reading skills. Often, educators and other personnel focus on improving the 

students’ letter knowledge due to its importance in reading acquisition (Gellert & Elbro, 2017; 

Helf et al., 2014; Musti-Rao & Cartledge, 2007). It is necessary for students to read because they 

cannot be successful academically if they are unable to read (Musti-Rao & Cartledge, 2007). 

Ultimately, interventions are planned and implemented for students in order to help them learn to 

read by improving students’ early reading skills. 

Interventions 

 After assessments have determined future struggling readers, school professionals plan 

interventions in order to close the gaps in reading skills. An intervention is defined as an 

instructional effort that focuses intensely on at least one of the reading skills (e.g., phonemic 

awareness, phonological awareness, and letter knowledge), occurs in a small group or one-on-

one setting, and includes special education services as well as other services (Zoski & Erickson, 

2017). Interventions are highly recommended for students at risk of becoming struggling readers, 

and teachers are strongly encouraged to begin these efforts as early as Kindergarten (Noltemeyer 

et al., 2013).  

When teachers start reading intervention efforts, they focus on different reading skills; 

such as alphabet knowledge, phonemic awareness, fluency, vocabulary, and reading 

comprehension (Helf et al., 2014). Several studies have demonstrated that students benefit from 

interventions (Helf et al., 2014; Musti-Rao & Cartledge, 2007; Zoski & Erickson, 2017). Musti-

Rao and Cartledge (2007) evaluated the effectiveness of including a supplemental reading 
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program to literacy instruction and found that the program had significant positive results in 

terms of improving Kindergarten students’ phonological knowledge and letter knowledge. 

Further, Kindergarten students acquiring reading abilities can benefit from a morphological-

awareness-focused intervention when added to an intervention targeting letter knowledge and 

phonological awareness (Zoski & Erickson, 2017). Interventions do not only improve students’ 

reading skills, but the interventions contribute to their future reading abilities, which also help 

students succeed academically (Musti-Rao & Cartledge, 2007). Small-group instruction can also 

contribute to reading acquisition and academic success because it is another type of intervention. 

Small-group instruction. Interventions in the primary grades often include small-group 

instructional efforts. Small-group instruction works because each student in the small group 

receives individual attention from the school professional. Furthermore, small-group instruction 

can be beneficial for students at risk of becoming struggling readers (Musti-Rao & Cartledge, 

2007; Noltemeyer et al., 2013). Several research studies working with small groups of students 

showed significant gains for students in phonological awareness, phonemic awareness, and letter 

knowledge (Bara et al., 2004; Bara et al., 2007; Helf et al., 2014; Musti-Rao & Cartledge, 2007; 

Noltemeyer et al., 2013; Zoski & Erickson, 2017).  

Also, small-group instructional efforts can focus solely on phonological awareness, 

which is often the case because, like alphabet knowledge, phonological awareness is another 

reading skill that must be gained in Kindergarten in order to develop reading skills (Nithart et al., 

2011). Small-group instructional efforts can focus on either one or more than one reading skill; 

thus, the efforts can focus on improving letter knowledge for Kindergarten students. By 

improving at least one of the reading skills, students will more likely gain reading abilities, 

which will contribute to students’ academic success (Gellert & Elbro, 2017; Musti-Rao & 



IMPLEMENTING MULTISENSORY TECHNIQUES 9 
 

Cartledge, 2007; Noltemeyer et al., 2013). The third type of intervention that can contribute to 

reading acquisition and academic success is an intervention using multisensory techniques. 

Before the intervention can be explained, the term multisensory must be defined for clarification. 

Interventions using multisensory techniques. Multisensory, which is also known as 

multimodal, is defined as using more than one sense (e.g., smell, touch, sight, and hearing) 

(Joshi, Dahlgren, & Boulware-Gooden, 2002). Four studies document the effectiveness of 

interventions using multisensory techniques (Bara et al., 2004; Bara et al., 2007; Flood, Lapp, & 

Fisher, 2005; Preece & Zhao, 2015). Two of these studies focus on determining the effectiveness 

of interventions using multimodal methods when teaching letter knowledge (Bara et al., 2004; 

Bara et al., 2007). The remaining two studies were conducted to determine the effectiveness of 

interventions using multisensory techniques when teaching fluency, comprehension, and content 

areas, such as English (Flood et al., 2005; Preece & Zhao, 2015). Students with disabilities, 

especially those with learning disabilities and dyslexia benefit from interventions using 

multimodal methods (Joshi et al., 2002; Magpuri-Lavell, Paige, Williams, Akins, & Cameron, 

2014; Preece & Zhao, 2015; What Works Clearinghouse, 2010). It is important that educators 

explore using interventions involving multisensory techniques because the interventions can help 

students gain reading abilities, which will help them succeed academically (Flood et al., 2005; 

Joshi et al., 2002; Magpuri-Lavell et al., 2014; Musti-Rao & Cartledge, 2007; Walet, 2011). 

Specifically, interventions involving multimodal methods when teaching letter knowledge should 

be explored.  

Letter knowledge’s significance is apparent in the fact that researchers have started to 

explore the use of multisensory techniques in small-group instructional efforts when teaching the 

early reading skill. Two studies have examined the effects of small-group instructional efforts on 
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letter knowledge in the French language using multimodal methods (Bara et al., 2004; Bara et 

al., 2007). Bara and colleagues (2004) examined the use of multisensory techniques in a small-

group setting in Kindergarten. This study measured students’ grasp of letter knowledge using 

three different approaches (i.e., a visual-auditory approach, a tactile-kinesthetic-visual-auditory 

approach, and a visual-auditory approach done in a sequential manner; Bara et al., 2004). Bara 

and colleagues followed up on the 2004 study and determined that Kindergarten students’ grasp 

of the letter knowledge improved significantly with haptic-auditory-visual-metaphonological 

(HVAM) training (2007). In addition, Bara and colleagues (2007) noted that the improvements 

were larger with the HVAM training than with the visual-auditory-metaphonological (VAM) 

training.  

Studies that replicate Bara and colleagues’ 2004 and 2007 studies in the English language 

have not been done. It is important to research the use of multisensory techniques in small-group 

instructional efforts when teaching letter knowledge because letter knowledge contributes to 

students’ gaining reading abilities; and, reading abilities, in turn, contribute to students’ 

academic success (Gellert & Elbro, 2017; Huang & Konold, 2014; Musti-Rao & Cartledge, 

2007). After research into using small-group instructional efforts involving multimodal methods 

has been completed, the intervention can be used when teaching the other early reading skills 

(e.g., phonemic awareness and phonological awareness) in order to combat against reading 

difficulty. The purpose of the study was to determine the impact that small-group instruction 

involving multisensory techniques has on students’ understanding of letter knowledge. 
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Methods 

Research Question 

 In line with the purpose of this study, the research question was: Does small-group 

instruction involving multisensory techniques (i.e., a visual-auditory approach and a tactile-

kinesthetic-visual-auditory approach) have an impact on Kindergarten students’ understanding of 

letter knowledge? 

Hypothesis  

 Based on the results of Bara and colleagues (2007), my hypothesis for the research 

question was that small-group instruction involving multisensory techniques would have a 

positive impact on students’ understanding of letter knowledge.  

Research Design 

 This study used a quantitative nonequivalent-groups pretest-posttest quasi-experimental 

design. There were two groups: a treatment group who participated in an intervention, and a 

control group who received standard of care (i.e., no intervention). The study examined the 

scores on the Letter Naming Fluency (LNF) assessment of the DIBELS (“Taking a Reading” a 

teacher’s guide to reading assessment, 2002) for Kindergarten students who participated in the 

small-group instruction involving multisensory techniques (i.e., treatment group) and a group of 

Kindergarten students who did not participate in the intervention (i.e., control group). The scores 

from the pretest and posttest underwent independent samples and paired t-tests to determine if 

small-group instruction involving multisensory techniques (i.e., a visual-auditory approach and a 

tactile-kinesthetic-visual-auditory approach) had an impact on Kindergarten students’ 

understanding of letter knowledge (Bara et al., 2004). 
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 Independent variable. The independent variable in this study was small-group 

instruction involving multisensory techniques. Small-group instruction was defined as instruction 

where students could be assigned in groups with peers based on reading level (Balu, Zhu, 

Doolittle, Schiller, Jenkins, & Gersten, 2015). Multisensory techniques involved students tracing 

an orthographic image with their fingers while looking at and saying the image and students just 

looking at and saying the image (Bara et al., 2004).  

 Dependent variable. The intervention in this study affected letter knowledge, which was 

the dependent variable. Huang and Konold (2014) defined alphabet knowledge as knowing the 

letters’ names and the sounds they represent. Letter knowledge was strictly the knowledge of the 

letter names. Letter knowledge was operationally defined as the number of letters named in one 

minute in the LNF assessment of the DIBELS (“Taking a Reading” a teacher’s guide to reading 

assessment, 2002).  

Setting & Participants 

 The study occurred at an elementary school on the Central Coast of California. The 

elementary school had approximately 795 students and served K-6 students (California 

Department of Education [CDE], 2016-2017). The school was 96% Latino, 2% White, 1% 

African American, and 1% two or more races, and 91% of students were socioeconomically 

disadvantaged (CDE, 2017-2018). Participants consisted of 30 elementary school students, aged 

5-6, all of whom were enrolled in Kindergarten classes. In one Kindergarten class, 15 of the 30 

students were assigned to the treatment group. The remaining 15 students were enrolled in 

another Kindergarten class and were assigned to the control group. Purposeful convenience 

sampling was used for this study. The sampling was purposeful because the classes had the 
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matching characteristic of the target population: Kindergarten students, and was convenient 

because the participants were available to the researcher.  

Treatment group. The treatment group consisted of 15 students, nine boys and six girls. 

There were 14 English Learners (ELs) and one English-only (EO) student.  

Control group. The control group consisted of 15 students, 10 boys and five girls. There 

were 13 ELs and two EO students.  

Measures 

 This study used Probes 1 and 2 of the LNF assessment of the DIBELS (“Taking a 

Reading,” 2002; see Appendices A and B). The assessment was administered to individual 

students and required students to name as many letters as possible within a specific time limit; 

thus, it measured students’ understanding of the letter knowledge (“Taking a Reading,” 2002). 

The researcher administered the assessment as the pretest and posttest to the treatment group in 

the treatment group’s classroom and to the control group in the control group’s classroom. While 

the assessment was administered to individual students, the rest of the students took part in the 

regular literacy instruction. During the assessment, the researcher showed students letters one-

by-one and the students responded with the letter name.  

 Validity. Oslund and colleagues (2012) indicated that DIBELS possessed predictive 

validity; thus, the LNF assessment also possessed predictive validity because it was part of the 

DIBELS. Smolkowski and Cummings (2016) found that the predictive validity was .70. The 

LNF assessment of the DIBELS could accurately predict what score a student would receive. 

The LNF assessment of the DIBELS possessed concurrent validity (r = .88) when used in 

Kindergarten (Smolkowski & Cummings, 2016).  
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 Reliability. Smolkowski and Cummings (2016) recorded that alternate-form reliability 

for the LNF assessment of the DIBELS was .88 when used in Kindergarten. The LNF 

assessment of the DIBELS was demonstrated to provide accurate scores when any form of the 

assessment was administered to Kindergarten students. Reliability was ensured by following the 

directions for administration of the assessment, which is located in the book “Taking a Reading” 

a teacher’s guide to reading assessment (2002). The teacher for the treatment group who was 

unaware of the purpose of the study and the research hypothesis scored 20% of the measure with 

the researcher and compared the scores they received in order to achieve at least 80% reliability.  

Intervention  

 Small-group instruction involving multisensory techniques was the intervention. Small-

group instruction occurred in order to assist students with developing their knowledge of the 

letter names. Multisensory instruction techniques were categorized into two of the three 

approaches described in the study by Bara and colleagues (2004). The two approaches were a 

visual-auditory approach and a tactile-kinesthetic-visual-auditory approach (Bara et al., 2004).  

The visual-auditory approach was defined as an approach where a student learned by 

sight and sound (i.e., the student looked at an image and listened to the audio description of the 

image). The tactile-kinesthetic-visual-auditory approach was defined as an approach where a 

student learned by touch, movement, sight, and sound (i.e., a student looked at an image, touched 

the image to feel its texture, moved the image in an image sorting activity, and listened to the 

audio description of the image). For the visual-auditory approach, laminated upper- and 

lowercase alphabet letter cards were procured and used during one part of the instruction. During 

this approach, students learned the upper- and lowercase letters by examining and saying the 

upper- and lowercase letters from the letter cards. For the tactile-kinesthetic-visual-auditory 
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approach, sand and paper plates were procured and used during another part of the instruction. 

During this approach, students learned the upper- and lowercase letters by tracing the letters in 

the sand on the paper plates while examining and saying the letters. Both approaches were done 

in a small-group setting for a period of three weeks. There were 15 intervention sessions with 

each intervention session lasting 20 minutes for each small group of students.  

Procedures 

 Starting on the first day of the study, students in the treatment group were administered 

the pretest—the LNF assessment of the DIBELS. On the second day, the control group was 

administered the pretest. The pretesting phase of the study required two days because the 

researcher administered the DIBELS to one student at a time. On the third day, the researcher 

began the intervention for the treatment group. Each intervention session occurred for 20 minutes 

for each small group of students, totaling one hour in the morning each day for three weeks. 

After three weeks of daily intervention sessions, the researcher administered the posttest to the 

students in the treatment and control groups for two days. Thus, the study took place for four 

weeks, which consisted of one week of pretest and posttest administration, and three weeks of 

intervention sessions (see Appendices C & D). In this study, data were collected before and after 

the intervention for the treatment and control groups (see Appendix E). The data consisted of the 

pretest and posttest scores from the Letter Naming Fluency assessment of the DIBELS.  

Fidelity. The researcher ensured fidelity by having a Kindergarten teacher observe 20% 

of the intervention and control sessions in order to ensure the intervention was only occurring 

with the treatment group (see Appendix F). Further, to ensure fidelity in scoring, a second 

teacher assessed 20% of participants to ensure that the researcher was scoring the measure 

correctly. 
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Ethical Considerations  

 The researcher ensured that no names were used in the research in order to ensure 

confidentiality. No students were harmed during the intervention sessions. Intervention sessions 

were done in small groups rather than large groups because Kindergarten students possessed 

short attention spans. Intervention sessions were done during English Language Arts instruction 

because it did not interfere with instructional time for other academic areas. Intervention sessions 

were 20 minutes for each small group of students because Kindergarten students possessed short 

attention spans.  

 Validity threats. During the pretest, posttest, and intervention sessions, potential 

extraneous variables that affected the sessions were the researcher bias, scoring errors, 

pretesting, and participant effects. The classroom teacher scored 20% of the measure and 

compared the scores with the researcher’s scores during the pretest and posttest administration in 

order to address researcher bias and scoring errors. The researcher was new to the students and 

sometimes students acted differently when there was an outside observer; therefore, the 

researcher visited the classroom frequently in order for the students to become comfortable with 

the researcher. The researcher and the teacher for the control group had an agreement that the 

teacher would not provide intervention on the alphabet letters for the students in the control 

group in order to address pretesting; however, if the intervention was effective, the classroom 

teacher could use the intervention with the control group.  

Data Analyses  

All data were entered into the Statistical Package for the Social Sciences® (SPSS®) for 

Windows, version 24.0.0 (SPSS, 2016). No names or identifying information were included in 

the data analysis. Before analyses were conducted, all data were cleaned to ensure no outliers 
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were present (Dimitrov, 2012). After cleaning the data, independent and paired sample t-tests 

were conducted to determine the significant difference in the understanding of letter knowledge 

between the two means of the pretest and posttest scores on the LNF assessment of the DIBELS. 

Further, before interpreting the analytical output, Levene's Homogeneity of Variance was 

examined to see if the assumption of equivalence had been violated (Levene, 1960). If Levene’s 

Homogeneity of Variance was not violated (i.e., the variances were equal across groups), data 

would be interpreted for the assumption of equivalence; however, if the variances were not equal 

across groups, the corrected output would be used for interpretation. 

Results 

Two independent samples t-tests were conducted on the whole sample (n = 30) for both 

pre and post assessment scores. Results for the pretest showed that Levene’s Homogeneity of 

Variance was not violated (p > .05), meaning the variance between groups was not statistically 

different and no correction was needed, and the t-test showed non-significant differences 

between the mean scores on the pretests between the two groups t(28) = -.13, p > .05. Therefore, 

the treatment and control groups had similar pretest score averages and there was no statistically 

significant difference between the mean scores. Results for the posttest indicated that Levene’s 

Homogeneity of Variance was not violated (p > .05), meaning the variance between groups was 

not statistically different and no correction was needed, and the t-test showed non-significant 

differences between the mean scores on the posttests between the two groups t(28) = .31, p > .05. 

Meaning that the mean scores between the treatment and control groups did not increase from 

pre to post assessment in a statistically significant way (see Table 1). Overall, the treatment and 

control groups had similar pretest score averages and there was no statistically significant 

difference between the mean scores. The posttest scores were not statistically different between 
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groups, and they demonstrated that the treatment and control groups’ scores did not increase 

statistically significantly from pre to post assessment.  

 

Table 1 

Results of Independent Samples T-Tests 

  Mean SD 

Pre Test    

  Treatment  30.07 10.51 

  Control  29.47 14.57 

Post Test    

  Treatment  31.47 10.89 

  Control  33.13 17.41 

Note. SD = Standard Deviation.  

 

After determining the differences between pre and post assessment scores between 

groups, two paired t-tests were run for both groups (i.e., treatment and control) to determine if 

participants’ mean scores from pre to post were significantly different within each group (see 

Table 2). Results for each group were as follows: treatment group, t(14) = -1.20, p > .05; control 

group, t(14) = -1.63, p > .05. Therefore, neither group made statistically significant gains from 

pre to post. In particular, the treatment group’s scores did not grow significantly, but they 

showed consistency in scoring (i.e., their standard deviation was similar pre to post; whereas the 

control group's standard deviation increased by almost three full points). After examining 

individual pretest and posttest scores, each score increased in a similar manner from pre to post 

assessment, indicating the consistency in their scores. The control group’s scores, on the other 

hand, grew, but the scores were variable. Specifically, the scores that increased from pre to post 

assessment increased more than the average scores of the whole class; whereas the scores that 

regressed from pre to post assessment regressed more than the average scores. Additionally, the 
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negative t-value for each group indicates an increase in scores from pre to post assessment. 

Meaning that, overall, both groups learned; however, the control group demonstrated more 

learning than the treatment group, but not in a statistically significant way. 

 

Table 2 

Results of Paired T-Tests 

  Mean SD 

Treatment Group    

  Pre  30.07 10.51 

  Post  31.47 10.89 

Control Group    

  Pre  29.47 14.57 

  Post  33.13 17.41 

Note. SD = Standard Deviation.  

 

Discussion 

 The purpose of the study was to determine the impact that small-group instruction 

involving multisensory techniques had on students’ understanding of letter knowledge. The 

small-group instruction was used to increase students’ grasp of letter knowledge, one of the early 

reading skills essential to reading acquisition, which would positively affect students’ academic 

achievement (Gellert & Elbro, 2017; Huang & Konold, 2014; Musti-Rao & Cartledge, 2007). 

The expectation was that the small-group instruction involving multisensory techniques would 

have a positive impact on students’ understanding of letter knowledge. While the results 

indicated gains for the treatment and control groups, the control group showed greater gains than 

the treatment group. Therefore, the small-group instruction involving multisensory techniques 

had a positive impact on the treatment group’s grasp of letter knowledge, demonstrating that the 

results are acceptable and consistent when relating them to the expectation. The study’s findings 
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are mostly consistent with Bara and colleagues’ studies (2004, 2007). This study showed that 

students benefited from tactile (i.e., touch) exploration, which is consistent with the 2004 study. 

In addition, the treatment group’s positive gains from this study is consistent with the treatment 

group’s increases in scores from the 2007 study. 

 The results of this study are acceptable and consistent when relating to Bara and 

colleagues’ 2007 study as the results show positive gains in students’ letter knowledge after the 

small-group instruction using multimodal methods (see Table 2). Bara and colleagues (2004) 

found that interventions involving tactile exploration were beneficial for students when learning 

about letter knowledge; thus, the fact that the treatment group’s scores grew after participating in 

interventions that included a tactile-kinesthetic-visual-auditory approach demonstrated the 

benefits of interventions using tactile exploration. After data analyses were completed, two major 

findings were discovered. 

 First, the results show small gains in the treatment group’s scores, as shown in Table 1. 

This aligns with Bara and colleagues (2004) findings because they found small gains in students’ 

knowledge of letters. Similar to Bara and colleagues’ (2007) findings, the treatment group in this 

study had gains from pre to post assessment (i.e., the treatment group’s mean score of 30.07 

increased to 31.47). The treatment group’s gains demonstrated that the small-group instruction 

involving multisensory techniques had a positive impact on students’ grasp of letter knowledge. 

The possibility of students learning from the regular literacy instruction that included teaching 

letter knowledge could have resulted in the treatment group’s gains, despite the implementation 

of a small-group instruction involving multisensory techniques.  

Second, the control group made bigger gains in letter knowledge than the treatment group 

(i.e., the control group’s mean score of 29.47 increased to 33.13), but the control group was only 
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receiving standard of care. The control group’s gains showed that the gains could have occurred 

from receiving regular literacy instruction that included teaching letter knowledge. With this in 

mind, the control group’s increase in their mean score conflicts with Bara and colleagues’ (2007) 

findings because they did not report bigger gains with participants of the VAM trainings (i.e., the 

control group) than with participants of the HVAM trainings (i.e., the treatment group). The 

increase, however, is consistent with results from Bara and colleagues’ 2004 study because they 

reported bigger gains with participants of the VAM trainings than with the HVAM and VAM-

sequential trainings.  

After demonstrating how this study’s results are consistent with Bara and colleagues’ 

(2004, 2007) studies, an examination of how the study affected the sample and how it could 

affect the target population is necessary. Starting with the sample, this study increased the 

number of letter names the students in the sample could identify; thus, they would be able to 

identify more letter names after the study than before the study. On a larger scale, the 

intervention used in this study could be beneficial for the target population when teaching letter 

knowledge because of the small gains the treatment group received from the intervention.  There 

are several limitations that could have contributed to the findings of this study.  

Limitations & Future Studies  

 One of the limitations for this study was that the sample was not random. A 

recommendation for future studies could be to use proportional stratified random sampling 

because the Kindergarten classes had more boys than girls and more ELs than EO students. The 

proportional stratified random sampling would create homogeneous groups and reduce potential 

biases (e.g., the boys benefited more from the intervention than the girls and EO students 

benefited more from the intervention than the ELs). Further, the length of the intervention phase 
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of the study was short, so future studies should lengthen the phase to five-six weeks. The change 

in the length of the intervention phase would show clearly the impact that the intervention has on 

Kindergarten students’ letter knowledge.  

Another limitation was the small sample size; therefore, future studies should have a 

larger sample size because a larger sample size would better represent the target population. In 

addition to the limitations, there were potential bias and threats to internal validity. The 

researcher could have biased the study’s results by intentionally increasing posttest scores in 

order to show that the intervention had a positive impact on students’ grasp of letter knowledge. 

To prevent researcher bias, a Kindergarten teacher assessed 20% of participants to ensure that 

the researcher was scoring the measure correctly. In terms of the threats to internal validity, this 

study could have been affected by pretesting and participant effects. The researcher was new to 

the students and sometimes students acted differently when there was an outside observer; 

therefore, the researcher visited the classroom frequently in order for the students to become 

comfortable with the researcher. The researcher and the teacher for the control group had an 

agreement that the teacher would not provide intervention on the alphabet letters for the students 

in the control group in order to address pretesting. 

Implications & Recommendations 

Teachers can see the potential impact that the small-group instruction involving 

multisensory techniques can have on their students’ grasp of letter knowledge. Therefore, the 

small-group instruction can supplement the regular literacy instruction. Additionally, the 

intervention could lead to research into interventions using multisensory techniques for the other 

early reading skills (i.e., phonological awareness and phonemic awareness) because the treatment 

group in this study had small gains in letter knowledge. Lastly, this study can inform others that 
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small-group instruction involving multisensory techniques can potentially impact students’ grasp 

of letter knowledge.  

 A recommendation for future studies would be to include another assessment that 

measures letter knowledge in order to better predict students’ reading success with letter 

knowledge. Another recommendation would be to conduct this study with first graders in order 

to determine whether small group instruction involving multisensory techniques helps first 

graders with an insufficient knowledge of letter names. The results and conclusions of this study 

will help educators determine whether this intervention would be useful for their Kindergarten 

students. Also, school and district administrators can determine whether this intervention would 

be beneficial to add to the regular literacy instruction in schools. Finally, the results and 

conclusions of this study add to the knowledge about small-group instruction involving 

multisensory techniques. 

 By improving letter knowledge with the intervention, interventions using multimodal 

methods can be created in order to strengthen students’ grasp of the other early reading skills 

(i.e., phonological awareness and phonemic awareness); thus, interventions can help prevent 

students from developing difficulties in reading as early as Kindergarten. Overall, the small-

group instructional efforts involving multisensory techniques shows promise for educators and 

curriculum specialists when it comes to developing and implementing interventions for 

struggling students, despite the non-significant gains that the treatment group obtained from the 

intervention. As a result, this study can influence other researchers to research this topic further 

for the English language.  
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Appendix A 

 

Probe 1 of LNF Assessment 
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Appendix B 

 

Probe 2 of LNF Assessment  
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Appendix C
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Appendix D 
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Appendix E 

 

Data Collection Sheet for Treatment Group 
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Appendix F 

 

Fidelity Checklist 

 

Date Treatment/Control Signature 

Tuesday, February 27, 2018 Treatment  

Monday, March 5, 2018 Control  

Thursday, March 15, 2018 Treatment  
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